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Annotataion:  

The review of the article examines the functional morphology of the thyroid gland, conducted using 

the morphometric research method.  It clearly shows the presence of pronounced dynamics of the 

morphofunctional state of the thyroid parenchyma associated with age and reflecting the level of 

functional activity of this endocrine gland, which is determined by the body's needs for its 

hormones in different periods of its life. 
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The thyroid gland is extremely important for the normal functioning of the body [31, 45, 53]. Being 

extremely sensitive to the effects of factors of the natural and social environment, it serves as one of 

the central links in the hormonal regulation of adaptive processes in humans [19, 24, 37]. Iodine—

containing thyroid hormones thyroxine (T4) and triiodothyronine (T3) are responsible for various 

and numerous functions of almost all organs and tissues; they affect their morphology, as well as the 

growth and development of the entire body; they control all types of metabolism, activity of enzyme 

systems, thermoregulation processes, functions of the central and autonomic nervous system; 

enhance higher nervous activity; take part in the regulation of the work of other endocrine glands 

and in adaptive reactions under stress [11, 19, 24, 31, 43]. Their synthesis is regulated by the 

hypothalamus and pituitary gland, which together with the thyroid gland form the hypothalamic-

pituitary-thyroid axis [14, 31, 40, 45, 46, 49, 50, 53]. The neurons of the hypothalamus produce 

thyrooliberin, the so—called "thyrotropin releasing factor", which stimulates the production of 

thyroid-stimulating hormone by the adenohypophysis, which, in turn, regulates the synthesis of T4 

and T3 [27, 45, 49, 50, 53].  

These hormones are produced in the thyroid gland constantly, accumulate in it and are released into 

the bloodstream as needed [31, 35, 40, 51], that is, in its structure and function, the thyroid gland is 

a "reserve gland" [13, 35]. Such a mechanism of hormone formation is unique for the endocrine 

system [13, 40] and is provided by a peculiar structure of thyroid tissue, which differs from that of 

other endocrine glands. The secretory parenchyma expressing T4 and T3 has a follicular structure. 

Follicles are formed by follicular (thyroid) epithelium lying on the basement membrane, the so—

called "A-cells [13, 27, 35, 42, 44]. Inside the follicles there is a colloid, which is a structureless 

material containing a special protein — thyroglobulin, which is first subjected to the process of 

iodization, and then cleavage, after which thyroid hormones are released and released into the blood 

[27, 30, 31, 35, 40, 44, 51]. Follicle sizes are extremely variable [13, 35, 40], therefore, the thyroid 

gland may have a different structure — from the microfollicular (the so-called "parenchymal" type), 
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when the follicular structure is determined only with special coloration of the basement membrane 

(PAS reaction and/or silver impregnation), and the thyroid epithelium undergoes desquamation and 

completely fills the lumen follicles devoid of colloid; to macrofollicular (colloidal type), in which 

giant follicles with a flattened lining epithelium are stretched by a thick basophilic colloid without 

signs of resorption [29, 30, 34, 35].  

The first of these types determines the most pronounced functional activity of the thyroid gland, 

when iodine-containing hormones are rapidly released into the blood, and their reserves are not 

created in the intrafollicular colloid. On the contrary, the colloidal type of thyroid tissue structure is 

inherent in glands with a low level of functioning [12, 21, 30]. There are many intermediate types 

between the considered marginal types, reflecting the different functional activity of the thyroid 

gland. The noted correlation of the degree of expression of the secretory function of the thyroid 

parenchyma with the peculiarities of its histological structure led to the development of a number of 

morphological criteria that reliably characterize the functional state of the thyroid gland [9, 12, 13, 

19, 36-38]. A significant part of these morphofunctional criteria was obtained using the 

morphometric research method [2-4, 12, 32, 34, 38, 39], meeting the modern requirements of 

evidence-based medicine [15, 20] and allowing to objectify the results and conclusions, since the 

final data have quantitative expression and are easily amenable to statistical analysis [2-4, 17]. It is 

appropriate to note here that the functional morphology of the thyroid gland has been studied most 

fully in comparison with other organs of the endocrine system. At the same time, such studies of 

thyroid gland face many and, often, significant difficulties due to the fact that, due to the 

participation of thyroid hormones in almost all physiological processes in the body, the glandular 

parenchyma turns out to be very sensitive to the effects of an infinite number of damaging factors, 

both endogenous and exogenous, causing extreme the diversity of its structure depends on the 

habitat of the individual, his age and gender, circadian rhythms, etc. [19, 23, 26, 37, 41]. A special 

place among these factors is occupied by the influence of geographical and geochemical natural 

conditions, in particular, iodine deficiency in soil and water [29, 40, 41, 47, 48, 52]. The results of 

studying such effects on the thyroid gland led to the emergence and development of such a section 

of pathomorphology as geographical (regional) pathology [5-7, 29, 34].  

Various aspects of the age morphology of the thyroid gland, both within the framework of the 

classical descriptive method and from the standpoint of the functional morphological approach, 

have been studied in sufficient detail in the last century [13, 29, 30, 33, 34, 41], although they 

continue to attract the attention of modern researchers [1, 10, 25]. At the same time, the ideas of 

unidirectional age-related involution of the thyroid gland with a decrease in its function [18, 33] 

were replaced by the concept of adaptive processes in this organ associated with a decrease in total 

metabolism in an aging body and aimed at leveling the age-related activity of the endocrine glands 

as an integral endocrine system [22].  

When exposed to various exogenous damaging factors, among which drugs, in particular, 

antipsychotic drugs, play an important role.  

Material and methods. The thyroid gland was studied in 30 patients aged 18 to 70 years (men — 16, 

women — 14) who died in a general hospital from various acute diseases and did not suffer from 

thyroid diseases during their lifetime (nodular goiter, thyroiditis), which was verified at autopsy.  

The material is divided into the following age groups:  

I — up to 30 years old (5 people),  

II — 31-40 years old (6),  

III — 41-50 years old (5),  

IV — 51-60 years old (6),  
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V is 61 years old and older (8).  

Histological preparations of thyroid tissue from both lobes of the thyroid gland were made 

according to a standard technique — paraffin sections, staining with hematoxylin and eosin. With 

the help of a verified eyepiece micrometer, the diameter of follicles and the height of thyroid 

epithelial cells were measured in various fields of view. The average values of the indicators were 

determined from at least 50 measurements. To objectively characterize the functional state of the 

thyroid gland, the Brown follicular cell index (FCI) was calculated [2, 8, 12]. In addition, the 

percentage of large, medium and small follicles was calculated by examining at least 100 similar 

structures in various fields of view of a microscope. The obtained quantitative results were 

processed statistically using nonparametric statistical methods, which attract the attention of 

researchers by their simplicity, reliability and high informativeness [16, 28]. At the same time, not 

only the morphometric parameters of the thyroid secretory tissue by age groups were determined, 

but also generalized average indicators standardized by age (Σ) were calculated, which can be taken 

as UN. 

Results and discussion. The analysis of age-related morphofunctional changes in the thyroid 

parenchyma producing iodine-containing hormones reveals certain patterns. The diameter of the 

follicles undergoes wave-like fluctuations during the aging process. So, before the age of 30 (group 

I), this indicator is minimal. In the next decade (group II), it increases significantly, and in the range 

from 41 to 50 years (group III) it decreases statistically significantly. On the contrary, after the age 

of 50 (groups IV—V), follicle sizes steadily increase compared to all previous periods, reaching a 

maximum in the V age group. At the same time, the percentage of different types of follicles, ranked 

by their size, does not change significantly with age. The structure of the studied thyroid glands has, 

as a rule, a normoplastic structure according to the classification of P.V. Sipovsky (1946) [29] 

modified by O.K. Khmelnitsky (1973) [34]. At the same time, the height of the thyroid (follicular) 

epithelium up to 50 years (groups I—III) shows a tendency to increase and then decrease. 

Moreover, at the age of over 60 years (group V), this indicator is significantly and significantly 

lower than in all previous observation groups. 

Conclusion. The study of the functional morphology of the thyroid gland associated with age, 

conducted using the morphometric research method, clearly shows the presence of pronounced age-

related dynamics of the morphofunctional state of the thyroid parenchyma. The revealed changes 

reflect the level of functional activity of the thyroid gland, which is determined by the body's needs 

for its hormones at various periods of its life. The generalized average morphometric indicators 

obtained as a result of the work carried out, standardized by age, can serve as criteria for UN in the 

study of changes in the thyroid gland under pathological conditions and under the influence of 

various damaging factors. 
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