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Abstract: Work was carried out on the analysis of literature and a selection of data from studies 

of Uzbek, Russian and foreign scientists, a comparison of the results obtained, the relationship 

between the impact of various pathological factors and morphological changes in the adrenal 

glands was noted. 
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Relevance. Currently, the issue of the pathogenesis of damage and morphofunctional 

restructuring of the organs of the endocrine system under the influence of various pathological 

factors remains relevant. Under the influence of various exogenous factors on the body as a 

whole, a number of morphological and functional changes in the structure of the adrenal glands 

are noted, these can be a change in the ratio of the cortical layer in relation to the medulla, as 

well as morphological restructuring in three zones of the cortical layer as a whole or separately. 

It has been proven that structural and functional changes in the adrenal glands affect the entire 

body. The influence of physical and mental stress, magnetic fields of different frequencies 

[2,11,16], ionizing radiation [3], the influence of various forms of stress, such as immobilization 

[1], thermal [1,12,15], chronic [9,14], emotional, combined with simultaneous combined 

exposure to a carcinogen and stress [10]. The data of experimental studies on the occurrence of 

changes in the postnatal development of the adrenal glands of the offspring are described after 

chronic exposure of the mother to pesticides [5], prolonged prenatal stress [14], and temperature 

[1,3,12]. Particular attention is paid to the study of morphofunctional changes that occur in the 

adrenal glands during adaptation to stress. Most researchers recognize the fact that the 

neuroendocrine system plays a leading role in the formation of the body's adaptation to stress, 

the role of the adrenal glands as organs of stress markers is also confirmed, the response of the 

adrenal glands in the form of morphological changes in parameters remains the main link in the 

pathogenesis accompanying the development of the classical stress syndrome [ 1, pp. 212-214; 9, 

p.28-31; 12, p.5-11; 42, pp. 1146-1151; 33, pp. 233-239; 35, pp. 3503-3507]. Punina P.V., 

Kukharenko N.S. [15, p.592-594] note that any change in the conditions of keeping, 

transportation, feeding, constancy are external stimuli that require the activation of protective 

reactions, leading to stress. Stress is the body's response to external stimuli. Morphometric 

changes in the adrenal glands depend on the stage of stress, on the duration of exposure to the 

stress factor. 

Depending on the nature of the interaction, stress is divided into temperature (heat, cold), 

neuropsychic, light, hunger, but regardless of the type of stress, the reaction of the adrenal glands 

to stress is a pattern. Umbetov T.Zh., Berdalinova A.K., Barsukov N.P. [17, p.5-11], studying the 

effect of stress on the structure of the adrenal gland, characterize the adrenal glands as one of the 

main organs of stress markers. Morphological changes that occur when exposed to stress are 
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accompanied by an increase in the mass of the adrenal glands, expansion of the vascular bed, 

which indicates an increase in the function of the gland.   

Under the influence of various exogenous factors on the body as a whole, there are a number of 

morphological and functional changes in the structure of the adrenal glands, expressed by a 

disproportionate nature of changes in the dimensional characteristics of structural and functional 

zones, this can be a change in the ratio of the cortical layer in relation to the medulla, as well as 

morphological restructuring in three zones of the cortical layer as a whole or separately. Lencher 

O.S. [12, p.5-11] Abramova L.L., Mukhametov A.I. [1, pp. 212-214] describing the 

morphostructure of the adrenal gland under the combined effect of thermal and immobilization 

stresses, they came to the conclusion that the response of the adrenal glands to the effects of 

chronic stress is the remodeling of the cortex and adrenal zone of the adrenal glands, 

characterized by a decrease in the width of the glomerular and fascicular zones, a decrease in the 

area brain layer. Mete F., Kilic E., Somay A., Yilmaz B. [33, pp. 233-239] investigated the effect 

of heat stress on the adrenal glands by exposure to endogenously induced hyperemia. With 

hyperermia 39-410, changes were observed in the adrenal cortex, in the form of a slight edema in 

the adrenal cortex, moderate dystrophy. There was a significant decrease in the level of 

corticosterone in the blood serum. Many studies have been carried out recognizing the fact of the 

occurrence of morphofunctional changes at the level of the hypothalamic-pituitary-adrenal 

system that occur after exposure to ionizing radiation on the body [3,19]. The purpose of the 

study Shabdarbayeva D.M., Chayzhunusova N.Zh., Uzbekova D.E. [19 p. 141-150] was to study 

the changes that occur after radiation-induced damage to the adrenal glands, in which the scale 

of structural and functional changes in the adrenal glands depends on the dose and type of 

irradiation. 

When studying the effect of long-term low-intensity ionizing radiation in combination with the 

cold factor on the morphological parameters of the adrenal cortex, Ermakova O.V. [3, p. 59-68], 

describes the occurring maximum morphometric changes, which indicates synergy in the 

combined action of chronic irradiation in combination with long-term cold exposure. In response 

to the combined effect of stressors, the reaction of the fascicular zone of the adrenal cortex 

occurs in the form of thickening due to hyperplasia and hypertrophy of hormone-producing cells, 

which indicates their increased secretory activity, this is due to the physiological action of 

glucocorticoid hormones, leading to the provision of energy materials necessary for cold 

exposure. 

The consequence of female stress during pregnancy is manifested by persistent changes in the 

internal organs of the offspring, including the adrenal glands, of a morphometric and 

physiological nature and does not depend on the type of stress. Nikolaeva I.V., Belolyubskaya 

D.S. [14, p.68-73] studied the long-term effects of the influence of emotional stress in the late 

prenatal period on the development of the adrenal glands, a decrease in the thickness of the 

adrenal cortex was noted, which indicates complex restructuring of adaptation, the adaptive 

activity of the body as a whole. The influence of stress in embryogenesis contributes to increased 

production of glucocorticoids, which is the main cause of changes in the hypothalamic-pituitary-

adrenal system in the postnatal period and is manifested by a reduced response to stress. 

Zokirova N.B., Tukhtaev N.K. [5, p.6-9] note that chronic intoxication of the maternal organism 

with pesticides leads to disruption of the formation of the endocrine system of the offspring, 

respectively, there are morphofunctional changes in the structure of the adrenal cortex, 

manifested by a slowdown in the rate of intrauterine and postnatal growth of the fascicular and 

reticular zones. The purpose of the study by Kostrova O.Yu., Stomenskaya I.S., Merkulova 

L.M., [10, p. the relative mass of the adrenal glands, vasodilatation of the medulla, a decrease in 

the level of cortisol, which indicates the stimulation of the functional activity of the cells of the 

adrenal glands. Most researchers [2,11,16,] recognize the fact of the harmful effects of 

electromagnetic waves, both at the cellular and at the organismal level. To simplify everyday 

life, we are exposed to a significant attack of electromagnetic radiation in industrial and domestic 

conditions using household appliances, stoves, vacuum cleaners, smartphones every day. There 
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are shifts in the endocrine, vascular, nervous systems, which are multidirectional. Kudryashov 

Yu.B., Alabovsky V.V., Perov S.Yu. [11] note that changes in the hormone-forming function of 

the adrenal cortex arising from the influence of electromagnetic exposure depend on the intensity 

of electromagnetic radiation, high doses depress, low doses stimulate the formation of hormones. 

The level and degree of morphofunctional changes in the adrenal glands is directly dependent on 

both the magnitude and duration of magnetic induction. Slobodyanyuk I.L., Starodumov N.I., 

Machikhin V.A. et al. [16, p.48-52.] studying the effect of a constant magnetic field on the 

adrenal glands, in a magnetobiological experiment, came to the conclusion that under the 

influence of a constant magnetic field, morphofunctional changes in the adrenal cortex are 

observed in the form of an increase in the functional activity of the cortical layer. The effect of 

low-frequency alternating magnetic fields on the activity of the pituitary-adrenal system was 

described by Alabovsky V.V., Gotovsky M.Yu., Vinokurov A.A., Maslov O.V. [2, p.4-12], 

according to the authors, the resulting morphological and functional changes in the adrenal 

cortex manifested themselves in the form of activation of chromaffin tissue, the glomerular layer 

of the adrenal cortex, an increase in the nuclei of the glomerular, fascicular, reticular and 

medullary layers. Most authors recognize the fact of the influence of physical activity, more 

precisely sports activity, on the neuroendocrine regulation of body functions, manifested by 

hyperfunction of the hypothalamic-pituitary-adrenal system. Shaikhelislamova M.V., Sitdikov 

F.G., Sitdikova A.A., Kayumova G.G. [20, p.87-93] studied the effect of increased physical 

activity on the state of the adrenal cortex and puberty in boys. It was established that the effect of 

physical activity on the morphological and functional state of the adrenal cortex was manifested 

by the instability of the functional activity of the adrenal cortex in the form of a change in 

periods of increased production of glucocorticoids, periods of inhibition. 

In domestic and industrial injuries, burns occupy one of the main places. A burn is a stress factor 

that leads to various changes in the body, including endocrine dysfunction. Changes in the 

adrenal glands that occur after burns are not well understood and remain relevant. Dzevulskaya 

I.V., Kovalchuk A.I., Malikov A.V. [A.new article p.39-45] studied morphological changes in 

the adrenal cortex of rats during experimental local thermal burns. The revealed dynamics of 

morphological changes in the adrenal cortex is associated with changes in the hemicapillaries 

and the surrounding tissue of the adrenal glands. The staging of morphological and functional 

changes occurring in the adrenal cortex was noted: microcirculation disturbance, tissue edema, 

dystrophic processes, regression. Mozerov S.A., Myalin A.N., Chekushin A.A., Yunyashina 

Yu.V. [p.46-53] in the morphometric study of the adrenal cortex in the early stages of burn 

disease, an increase in the cortical zones due to the glomerular and fascicular zones is noted, 

which leads to a change in the percentage ratio of the layers of the adrenal cortex. Morphological 

changes in the adrenal cortex in the early post-burn period are compensatory in nature, leading to 

morphological tissue restructuring. In the study of quantitative indicators in the adrenal cortex in 

burn shock, Chekushkin A.A., Myalin A.N. , Myalina S.A., Ivolgin N.E. [p.32-36] came to the 

conclusion that with the progression of burn shock, there is an increase in the width of the zones, 

changes in the percentage of layers, which indicates a high functional activity. 
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