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В монографии в комплексной форме изложены результаты 

исследования, посвящённого особенностям формирования и динамики 

изменений биометрических характеристик предстательной железы, а также 

показателей физического развития в различные этапы постнатального 

онтогенеза и при хронической алкогольной интоксикации. На основе 

полученных данных детально определены топографическое расположение 

органа, его морфологические варианты, темпы прироста массы и линейно-

анатомических параметров, а также выявлены корреляционные взаимосвязи 

между указанными характеристиками. Установлено, что возрастная 

трансформация предстательной железы имеет неоднородный характер, что 

отражается в изменениях её формы и линейных размеров, обусловленных 

морфофункциональной спецификой органа в разные возрастные периоды. 

Проведённый анализ показал наличие положительных слабых и умеренных 

корреляций между объёмом простаты и антропометрическими показателями 

физического развития у мужчин всех исследованных возрастных групп. 

Монография предназначена для научных исследователей 

фундаментальной медицины, урологов, наркологов, студентов магистратуры. 

Монографияда простата безининг биометрик параметрлари ва жисмоний 

ривожланиш кўрсаткичларининг постнатал онтогенезда ривожланиш, шаклланиш 

динамикаси ва сурункали алкоголизмда тадқиқот натижалари ҳақида тўлиқ 

маълумот келтирилган. Олинган илмий натижаларга асосланиб, органинг 

топографик жойлашуви, унинг морфологик шакллари, массасининг ўсиш 

суръатлари ҳамда простата безининг анатомик кўрсаткичлари аниқлаштирилди, 

шунингдек, мазкур параметрлар ўртасидаги ўзаро боғлиқлик белгиланди. Простата 

безининг ёшга доир қайта тузилиш жараёни нотекис кечиб, унинг шакл ва чизиқли 

ўлчамларидаги ўзгаришлар орқали намоён бўлади. Бу ҳолат турли ёш босқичларида 

органнинг морфофункционал хусусиятлари билан бевосита боғлиқдир. Тадқиқот 

натижалари шунни кўрсатадики, эркаклар популяциясининг барча ёш гуруҳларида 

простата бези ҳажми билан жисмоний ривожланишнинг антропометрик 
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кўрсаткичлари ўртасида ижобий, суст ва ўртача даражадаги корреляцион муносабат 

мавжуд. 

Монография фундаментал тиббиёт илмий тадқиқотчилари, урологлар, 

наркологлар ва магистратура талабалари учун мўлжалланган. 

The monograph provides a comprehensive analysis of research findings concerning 

the dynamics of development and maturation of biometric parameters of the prostate gland, 

as well as indicators of physical growth during postnatal ontogenesis and under conditions 

of chronic alcohol intoxication. The obtained data allowed for a detailed determination of 

the organ’s topography, morphological variations, growth rates of its mass, and anatomical 

characteristics. Furthermore, statistical analysis revealed correlations between these 

parameters. It was established that age-related remodeling of the prostate proceeds in a non-

uniform manner, manifested through alterations in its morphological and linear dimensions, 

which are directly linked to the organ’s morphofunctional characteristics at different stages 

of life. The study also demonstrated the presence of positive, weak to moderate correlations 

across all examined age groups between prostate volume and anthropometric indices of 

physical development in the male population under investigation. 

This monograph is aimed at specialists in fundamental medicine, including urologists, 

narcologists, and postgraduate researchers. 
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The reproductive function of mammals is fundamental to the perpetuation of 

life on Earth, making any disturbances in this system capable of producing 

significant global consequences. Recent reports indicate that men worldwide are 

exhibiting pronounced declines in sperm quality, with fertility rates decreasing and 

prenatal mortality becoming more frequent, underscoring the urgent need to 

investigate the underlying causes of reproductive dysfunction and elucidate their 

mechanisms (Sayapina I.Yu., 2018; Aboyan I.A. et al., 2020; Lanina V.A. et al., 

2020; Magri V. et al., 2019). 

A critical review of the current literature on prostate morphology reveals that, 

although numerous studies exist, most focus on isolated developmental stages of the 

gland. The comprehensive analysis of the formation and age-related growth of the 

prostate’s anatomical parameters remains largely unexplored (Ustenko R. L., 2013; 

Gromov A. I. et al., 2017; Petko I. A., Usovich A. K., 2019; Bannowsky A. et al., 

2018). 

This research aims to establish a foundation for future investigations into the 

age-dependent structural transformations of the prostate, providing clarity on the 

sequential stages of its development and informing strategies for the prevention and 

management of related disorders. 

A significant challenge in contemporary medicine is understanding the 

mechanisms underlying chronic alcoholism. At present, the influence of alcohol on 

the growth and maturation of the prostate gland remains poorly characterized. 

Precisely which stage of development is most susceptible to the disproportionately 

deleterious impact of alcohol on the formation of the prostate’s morphological 

structures remains undetermined—an issue of substantial relevance to both 

theoretical research and clinical practice. (Rocco A. et al., 2014; Ivanets N.N., 2016). 

This uncertainty complicates the accurate interpretation of the prostate’s functional 

roles under normal conditions and in pathological states. Investigating this issue 

would facilitate the identification of the mechanisms by which alcohol damages 

male reproductive organs. 
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A synthesis of recent literature (Trufanov G.E., Ryazanov V.V., 2016; Alyaev 

Yu.G. et al., 2018; Brock M. et al., 2018; Zyryanov A.V. et al., 2020) indicates that 

available data on ultrasound-based morphometric assessment of the prostate gland 

are predominantly restricted to isolated findings within narrowly defined age 

cohorts. In most cases, these measurements are obtained incidentally during 

diagnostic evaluations for specific pathological conditions, which leads to datasets 

that are small in volume, fragmented in scope, and insufficiently standardized with 

respect to physical development indices or age-related variability. At present, there 

is a notable absence of comprehensive, systematic information on the age-specific 

ultrasound anatomy of the male prostate across the full span of postnatal 

ontogenesis. Likewise, the developmental patterns of prostate biometric parameters 

under chronic alcohol exposure remain poorly characterized. Closing these 

knowledge gaps would provide a scientific basis for formulating clinical guidelines 

that link prostate anatomical metrics with chronological age and the influence of 

environmental chemical factors. Consequently, in the formulation of national 

reference standards for the morphometric parameters of the prostate at different 

stages of postnatal development, it is imperative to conduct targeted research on the 

correlations between the organ’s metric characteristics and indicators of physical 

maturation. 

CHAPTER I. MACROANATOMY OF THE PROSTATE GLAND IN 

POSTNATAL ONTOGENESIS AND UNDER THE INFLUENCE OF 

VARIOUS ENVIRONMENTAL FACTORS 

 

1.1-§. Anatomical features of the prostate gland of mammals 

 

The male reproductive system in mammals comprises paired testes, the 

epididymis, and various accessory gonads, with these structures differing in shape 

and anatomical location [57, 103, 173]. There is considerable interspecies variability 

in the anatomy, physiology, function, and number of male accessory glands. In 
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mammals, these accessory glands include the prostate, the coagulating gland (also 

referred to as the anterior prostate), seminal vesicles, ampullary glands, 

bulbourethral glands, urethral glands, and preputial glands. While not every 

accessory gland is present in all species, with the exception of certain transgenic 

rodents, all of these glands are consistently found in rats and mice [83]. 

According to several authors [112, 154], accessory sex glands in mammals can 

be classified into four main types: ampullary, vesicular, prostatic, and bulbourethral 

glands. The morphological characteristics of these glands—such as number, size, 

and shape—vary considerably among species, and some glands may be absent 

entirely in certain mammals. Nonetheless, the prostate is a consistent feature present 

in all male mammals [81, 116]. 

Among mammals, rodents display the highest variability in the organization of 

accessory sex glands. In rats, four anatomically distinct prostatic lobes are present 

[77], a condition also observed in chinchillas (Chinchilla lanigera) [77, 79] and the 

spotted paca (Agouti paca) [70]. Rabbits possess vesicular glands, a well-developed 

prostate, and small, ventrally positioned bulbourethral glands [63]. The capybara 

exhibits a full complement of prostatic, vesicular, coagulating, and bulbourethral 

glands [91], while guinea pigs have coagulating glands, seminal vesicles, 

bulbourethral glands, and a prostate [156]. In Persian squirrels, the accessory glands 

are represented by the prostate, bulbourethral, and coagulating glands. Holtz and 

Foote [101], in their examination of adult male Dutch rabbits, documented vesicular, 

prostate, prostatic, paraprostatic, and bulbourethral glands as components of the 

accessory sex gland complex. 

In decorative (pet) rabbits, the accessory sex gland complex consists of paired 

vesicular and bulbourethral glands, the prostate gland, and the vestigial male uterus. 

[38]. Several authors [95, 105, 120] describe the rodent prostate as having a 

multilobular structure, consisting of four bilaterally symmetrical lobes that encircle 

the urethra at the base of the bladder. These lobes are classified as the ventral, lateral, 

dorsal, and anterior lobes, the latter also known as the coagulating gland, which 

connects to the seminal vesicles. Contrastingly, Key Pinheiro PFF et al. [107] and 
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Rochel SS et al. [147] propose an alternative classification dividing the rodent 

prostate into dorsal, dorsolateral, and ventral lobes. 

Rodent prostate lobes are elongated, tubular, and opaque, with their 

nomenclature reflecting their anatomical positions surrounding the urethra [85]. In 

other mammals, such as dogs and humans, the prostate does not exhibit a 

multilobular organization in adulthood. Instead, it has a simpler structure composed 

of closely interconnected zones that form a compact glandular organ [124, 140]. 

 Although discrete lobes are a common characteristic in most studied rodents, 

some variations have been documented. In rats and mice, for instance, the lateral and 

dorsal lobes are frequently merged into a dorsolateral lobe due to their shared ductal 

origin, anatomical proximity, and a delayed epithelial response to androgen 

deprivation [105, 157]. By contrast, the ventral lobe in these species is the most 

prominent component of the prostate complex, demonstrates a faster epithelial 

reaction to androgen ablation, and serves as the principal experimental model for 

studying prostate biology [157, 159]. 

Prostate anatomy differs substantially across mammalian species; however, the 

gland is generally situated beneath the bladder and anterior to the rectum. Species 

with relatively large testes tend to possess a highly developed prostate [130]. 

The rat prostate consists of four distinct pairs of lobes—dorsal, lateral, ventral, 

and the coagulating (or coiled) gland—classified according to their anatomical 

relationship to the urethra, into which their ducts open. The dorsal lobe lies beneath 

and posterior to the junction of the seminal vesicles and coagulating gland, 

surrounding the urethra dorsally. The lateral lobe is positioned directly below the 

seminal vesicle and coagulating gland. The ventral lobe arises from the ventral 

aspect of the urethra, immediately beneath the urinary bladder; it is the largest lobe, 

comprising approximately half of the total prostatic mass, and is the most easily 

dissected from the remainder of the gland [54, 67, 83, 95, 99, 111, 130, 160, 161]. 

Owing to the difficulty in differentiating the dorsal and lateral lobes [152] and their 

close histological resemblance [171], they are frequently classified together as the 

dorsolateral prostate. The coagulating gland—also termed the dorsocranial or 
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anterior prostatic gland due to its morphological similarity to the prostate—is 

attached to the lesser curvature of the seminal vesicles [68, 69, 83, 99, 110], a close 

association not observed in humans. The prostatic lobes extend into the abdominal 

cavity, with their ducts delivering secretions into the urethra during ejaculation 

[132]. Interestingly, Nozdrachev A.D. and Polyakov E.L. [33] regard the rat prostate 

as bilobed. 

In the brown rat, the prostate is divided into dorsal and ventral regions, both 

of which are large and well developed. The irregularly shaped dorsal region lies 

beneath the seminal vesicles and adjoins the posterior aspect of the urethra, while 

the ventral region surrounds the initial segment of the urethra and comprises two 

lateral lobes [28]. 

According to Savelieva A.Yu. [38], in decorative rats, the prostate is 

relatively small, bilobed, and envelops the initial portion of the vas deferens. It 

runs parallel to the lateral urethral wall, opening into the urethra through numerous 

excretory ducts. 

Research by Adebayo A. et al. [58] demonstrated that the large cane rat’s 

prostate is brown and consists of paired lobes positioned at the sides of the bladder 

neck. The right lobe comprises four distinct lobes—cranial, dorsal, lateral, and 

ventral—whereas the left lobe consists of three less distinct lobes: dorsal, lateral, 

and ventral. 

The macroscopic lobulation of the cane rat prostate is notable for its 

similarity to the prostate of other species such as rats [99], gerbils [80], chinchillas 

[79], dogs [131], and cats [174]. These glands are paired and lobed, yet they do 

not entirely encircle the pelvic urethra, contrasting with rats, which possess two 

lateral, dorsal, and ventral lobes, or other species with two undivided lobes. 

 

The mouse prostate closely resembles that of the rat, comprising four lobes with 

a comparable anatomical arrangement. In contrast to the human prostate, which is 

anchored to the base of the bladder and rectum, all lobes of the mouse prostate are 

freely suspended within the pelvic cavity [84, 85, 134, 168]. These findings align 
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with the results reported by other researchers [98, 102, 110, 162], who observed 

similar prostatic structures in mice. 

In jumping mice, the prostatic complex is represented exclusively by the ventral 

lobe [166]. In the gerbil (Gerbillus tarabuli), the prostate is organized into four 

paired lobes—ventral, dorsolateral, dorsal (encircling the prostatic segment of the 

urethra), and an anterior lobe situated along the concave surface of the seminal 

vesicles [108]. A comparable lobar arrangement has been documented in Mongolian 

gerbils (Meriones unguiculatus) [147]. In guinea pigs, the prostate encircles the 

urethra and is located immediately caudal to the bladder neck, caudomedial to the 

coagulating gland, and lateral to the seminal vesicles. It is composed of two lobes—

a large, well-developed dorsal lobe and a smaller ventral lobe—linked by a 

transverse isthmus. On the right side, the prostate and coagulating gland form a 

single anatomical complex without a shared capsule [156]. Similar observations 

were reported by Mukhotrofimova O.M. [28] in guinea pigs, although the lobes were 

designated as cranial and caudal rather than dorsal and ventral. 

In ferrets, the prostate constitutes the only accessory sex gland, forming a 

complete ring around the base of the urethra adjacent to the bladder neck [38, 104]. 

Structurally, it consists of dorsal and ventral portions and is topographically 

positioned at the transition between the abdominal and pelvic cavities, entirely 

encircling the urethra [139]. 

In the golden hamster, the prostate is divided into two structurally distinct 

components. The ventral portion, located at the proximal segment of the urethra 

near the bladder, is formed by convoluted tubular structures. The larger dorsal 

portion has a triangular configuration and consists of elongated, tortuous tubules 

positioned adjacent to the posterior aspect of the urethra, directly beneath the 

rectum [28]. 

In African striped ground squirrels, the prostate is a single, spherical gland 

located immediately below the urinary bladder [113]. In Persian squirrels, the 

prostate is uniquely heart-shaped, dense, and smooth, positioned compactly in the 

dorsal region of the pelvic urethra [60]. 
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Research findings indicate that in the agouti, the prostate gland is 

differentiated into dorsal and ventral portions [126]. In capybaras [126] and 

chinchillas [79], however, the prostate is organized into three approximately equal 

lobes, comprising two lateral and one medial lobe. 

Descriptions of the rabbit prostate are among the most debated in the literature. 

It is reported to consist of three segments: the proprostate, the prostate proper, and 

the paraprostate [101, 122]. The proprostate is positioned posterior to the vesicular 

gland and anterior to the principal prostate. In contrast, both the prostate and the 

paraprostate are located rostral to the bulbourethral glands. These anatomical 

components discharge into the pelvic urethra bilaterally, adjacent to the seminal 

tubercles [167]. 

In decorative rabbits, the prostate encircles the urethra in the cervical region, is 

closely associated with the male uterus, and is composed of five lobes [38]. 

Telenkov V.N. [42], in studies of the prostate glands of fur-bearing animals, 

found that in arctic foxes and red foxes, the prostate consists of two bean-shaped 

lobes located at the beginning of the urogenital canal. In sables and minks, the gland 

comprises two ellipsoid lobes positioned in the middle of the urogenital canal. 

Further investigations of the pelvic organs in predators and lagomorphs by 

Telenkov V.N. [43] demonstrated that the prostate is situated along the anterior and 

lateral walls of the urogenital canal, closely enveloping its prostatic portion. The 

lobes extend toward the neck of the urinary bladder, consistent with findings on the 

vesicoprostatic complex in minks [10] and silver foxes [4]. 

In dogs, the prostate is the sole male accessory gland and presents as a bilobed, 

oval structure within the pelvic cavity [92]. Similar observations were reported by 

LeRoy and Northrup N. [115], who described the organ as an ovoid, two-lobed 

gland. Evans H.E. and de Lahunta A. [89] noted that the gland’s size and weight 

vary with age, breed, and body mass. They reported that the prostate is semi-oval in 

cross-section, with a flattened dorsal surface. In puppies younger than two months, 

the prostate gland is situated within the caudal portion of the abdominal cavity. As 

the animal approaches sexual maturity, it migrates into the pelvic cavity. After the 
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attainment of sexual maturity, the organ undergoes cranial enlargement, with a 

portion projecting into the abdominal cavity[89, 155]. 

In rabbits, the prostate consists solely of a dense wall portion, lacking a diffuse 

component. This wall portion is large, yellowish, and rounded, with a medial groove 

dividing it into two lateral lobes [30]. 

In cats, the prostate is bilobed and situated along the posterior wall of the 

urethra, opening into it through multiple excretory ducts [30]. 

In the adult European hedgehog, the prostate is a yellow, oval-shaped gland 

with distinct right and left lobes. The right lobe is larger than the left and is further 

subdivided into caudal and cranial portions, with the cranial part slightly exceeding 

the caudal in size. These glands are positioned between the testes, ventral to the 

urethra and seminal vesicles. On average, the left lobe contains 12 subdivisions, 

while the right lobe has 13 [59]. 

In the greater horseshoe bat (Rhinolophus ferrumequinum), the prostate is a 

single, round gland encircling the urethra. It lies dorsodistal to the ampullar-

vesicular gland complex, which surrounds the urethra and continues into the urethral 

gland [106]. 

In bats such as Artibeus lituratus, Noctilio albiventris (Noctilionidae), and 

Rhynchonycteris naso (Emballonuridae), as well as in three species of the genus 

Sturnira, the prostate exhibits clearly defined ventral and dorsal regions, each 

possessing distinct structural characteristics [121, 128, 143]. 

In three species of Phyllostomidae bats, the prostate is divided into three well-

delineated regions: ventral, dorsolateral, and dorsal [90]. 

According to Moura F. and colleagues [129], in the giant anteater, the prostate 

gland is situated within the abdominal cavity, positioned dorsally to the urinary 

bladder and ventrally to the rectum. Based on gross anatomical examination, the 

authors proposed categorizing the gland into two distinct structural regions: the 

central zone and the peripheral zone. 

In domestic animals, the prostate gland is comprised of a compact (parietal) 

part and a diffuse part. The compact portion is situated at the neck of the bladder and 
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includes the right and left lobes along with the isthmus of the prostate. The diffuse 

portion is embedded within the spongy tissue of the pelvic urethra [30]. 

In farm animals such as bulls, rams, pigs, and stallions, the prostate is an 

unpaired gland that partially or largely surrounds the pelvic urethra. It comprises 

various arrangements of compact and diffuse components, running along the pelvic 

urethra beneath the urethral muscle. Multiple prostatic ducts open individually on 

each side into the urethral lumen [93, 146]. 

In stallions, the prostate consists of two distinct parts. The pars mucosa forms 

a clasp above the bladder neck and includes the right and left lobes as well as the 

isthmus. The smaller diffuse portion, along with its glandular elements, lies along 

the dorsal wall of the urethra [30]. In boars, the prostate functions as a single 

glandular unit in which the body and diffuse parts are integrated both structurally 

and functionally [51]. 

In bulls, the prostate is the sole accessory gland, composed of small lobules 

embedded within the urethral wall, where the diffuse portion is more fully developed 

both structurally and functionally [51]. Budras K.D. et al. [73] note that in cattle, the 

body of the prostate lies on the dorsal surface of the urethra between the vesicular 

glands and the urethral muscle. The extended portion of the prostate measures 

approximately 12–14 cm, is concealed within the urethral wall, and is covered 

anteriorly and laterally by the urethral muscle. 

In rams, the diffuse portion of the prostate is situated along the dorsal wall of 

the urethra, with the parietal (compact) component absent [30]. In Barka goats 

(Capra hircus), the sole prostate is positioned near the entry of the vesicular gland 

into the pelvic region and consists exclusively of the diffuse part, which is 

encapsulated by connective tissue [61]. Comparable findings have been reported in 

Indian goats (Kundu P. [114]) and pampas deer (Perez W. et al. [138]). Gofur M. 

[97] observed that in black Bengal deer, the single prostate comprises two 

components: a compact (external) and a diffuse (internal) part. Additionally, Pathak 

A. et al. [137] noted that some Gaddi goats possess an extra segment termed the 

prostate body. 
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In humans, the prostate is a pyramid-shaped organ located beneath the urinary 

bladder, with its apex in contact with the prostatic urethra and its base adjacent to 

the bladder [136]. It lies anterior to the rectum and encircles the prostatic urethra, 

which serves as the conduit for urine from the bladder. The normal prostate typically 

weighs between 15 and 20 grams [102]. 

Beyond secreting a specialized fluid with barrier properties, the prostate works 

in conjunction with the detrusor muscle of the bladder to function as a sphincter, 

regulating urination [100, 144, 150]. In males, the prostate is a walnut-sized, 

tubuloalveolar gland located beneath the bladder [117, 164], anatomically divided 

into the base, middle portion containing the seminal tubercle, and the apex [65]. 

In adult men, the prostate can assume three distinct shapes: dome-shaped, cone-

shaped, and wedge-shaped. In younger men and those in early middle age, the cone-

shaped configuration predominates, whereas in later middle age and older 

individuals, the dome-shaped form is more common. Morphometric parameters of 

the prostate, including size and mass, are influenced by its shape, with both 

increasing in elderly and senile men [45]. 

Marked morphological distinctions are observed between the prostate gland of 

adult humans and that of rodents. In rodents, the prostate demonstrates a lobular 

configuration, consisting of paired anterior, ventral, and dorsolateral lobes—

structures absent in the human counterpart. In humans, the gland is enclosed within 

a compact fibromuscular capsule and embedded in a dense stromal framework, 

whereas in rodents, it is surrounded by only a delicate stromal sheath [87]. 

In contrast to the lobular arrangement of rodents, the human prostate is organized 

into functional zones—central, transitional, and peripheral—each encompassed by 

a sturdy fibromuscular capsule. The precise anatomical equivalence between murine 

prostatic lobes and the zonal architecture of the human prostate remains a subject of 

scientific discussion and ongoing investigation [85]. 

The human prostate is composed of compact, non-homologous zones, 

prompting questions about which segments of the rodent prostate most accurately 
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correspond to the human gland. Multiple studies have indicated that there is no direct 

correlation between the sizes of human and rodent prostates [72, 165]. 

Unlike in rodents, the human prostate fully encircles the urethra and lacks 

external lobular divisions. It contains distinct histologically defined regions: the 

peripheral zone, central zone, transition zone, and the non-glandular anterior 

fibromuscular region [123]. The peripheral zone surrounds the proximal portion of 

the prostatic urethra. Based on anatomical [141] and interspecies 

immunohistochemical studies [64], the dorsolateral lobe of the mouse is considered 

homologous to the human peripheral zone, which is the site of approximately 80% 

of human prostate adenocarcinomas [86, 133]. 

The central zone, analogous to the mouse anteroposterior lobe, is a cone-shaped 

region surrounding the vas deferens and accounts for roughly 25% of the prostate 

volume. The transition zone, the smallest region comprising 5–10% of the prostate, 

surrounds the distal prostatic urethra [66]. Roy-Burman P. et al. [149] noted that this 

zone lacks a direct murine homologue and is the primary site of benign prostatic 

hyperplasia in humans [86]. Therefore, while the human urethra is fully enveloped 

by the prostate, this configuration is not observed in rodents. 

In males prior to the onset of puberty, the prostate gland has an approximate 

mass of 2 grams. With the increase in circulating androgens during pubertal 

development, the organ undergoes significant enlargement, attaining an average 

weight of nearly 20 grams in healthy adult men. This size generally remains stable 

until roughly the fifth decade of life, after which the prevalence of benign prostatic 

hyperplasia begins to increase noticeably [169]. 

The shape and internal structure of the prostate also change with age. Until 

about 11–12 years, the gland is nearly spherical, gradually assuming a horse 

chestnut-like form. By 16–17 years, the division into right and left lobes, as well as 

base and apex, begins, with the middle lobe becoming anatomically distinct only 

between 20 and 22 years of age [34]. 

In summary, a key distinction in prostate orientation between animals and humans 

lies in its directional alignment: it is horizontally positioned in most animals, 
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following the orientation of the body, whereas in humans it is vertically oriented. 

The prostate also exhibits species-specific structural characteristics. In rodents and 

many other mammals, the gland displays a multilobed organization, while in humans 

and dogs, it is a single, compact organ with a simpler architecture. 

 

 

 

 

1.2-§. Microanatomical characteristics of the mammalian prostate 

 

The prostate gland in mammals is a highly specialized tubuloalveolar exocrine 

organ [32, 82, 89, 90, 91, 106]. 

In rats, each prostatic lobe is surrounded by a delicate capsule of connective 

tissue. Every lobe consists of numerous secretory units—acini or alveoli—linked to 

a ramified ductal network, with each lobe discharging its secretions independently 

into the urethra. The acinar structures are partitioned by loose connective tissue 

containing stromal cell populations, bundles of smooth muscle fibers, vascular 

elements, and neural components. The epithelial lining of both acini and ducts 

includes luminal secretory cells, basal non-secretory cells, and a minor subset of 

neuroendocrine cells [73, 92, 123, 138]. 

The luminal cells display a spectrum of morphologies, ranging from cuboidal to tall 

columnar forms, with cell height modulated by the gland’s functional activity and 

the extent of luminal distension [63, 92, 115, 138]. Encircling each acinus, smooth 

muscle fibers facilitate the release of prostatic fluid through contraction, producing 

secretions that exhibit slight eosinophilia—an attribute influenced by protein 

concentration and the secretory state of the respective lobe [63]. 
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In the cane rat, two histologically distinct lobular types correspond to different 

anatomical zones of the prostate. The central zone, located near the pelvic urethra, 

features lobules with nearly round outlines, numerous epithelial folds partially 

occluding the lumen, and abundant surrounding fibromuscular tissue. The peripheral 

zone, situated farther from the urethra, contains lobules with wider lumens and 

comparatively less fibromuscular tissue [42]. 

In mice, the epithelium lining all prostatic lobes is composed of secretory 

epithelial cells, basal cells with minimal cytoplasm located beneath the secretory 

layer, and a small population of neuroendocrine cells, similar to the human prostate. 

Each lobe is enclosed by a delicate mesothelial covering that incorporates adipose 

tissue, vascular structures, and neural filaments [89], in agreement with observations 

documented by D. Oliveira and collaborators [110]. In mice, every prostatic lobe is 

arranged into discrete tubuloalveolar secretory units connected to a ramifying ductal 

system, with each duct delivering its contents separately into the urethral lumen. The 

secretory acini are demarcated from one another by a fibromuscular stromal 

framework [92, 138]. Similar to humans, the mouse prostate contains epithelial cell 

types including columnar luminal secretory cells, basal cells, and neuroendocrine 

cells [121]. 

A major histological distinction between human and mouse prostates lies in the 

stromal component. In humans, the anterior fibromuscular stroma is well-developed, 

whereas in mice, the stroma is sparse with relatively few smooth muscle cells [129]. 

In other species, epithelial characteristics vary: the agouti prostate exhibits 

pseudocolumnar epithelium [105], whereas the guinea pig’s prostate has simple 

columnar epithelium [60]. In the Tarabula gerbil, the prostate consists of a folded 

mucosa with secretory epithelial cells forming tubular units, surrounded by a thin 

fibromuscular stroma composed of a subepithelial layer and smooth muscle encasing 

the tubules [91]. 

In the Mongolian gerbil, all lobes except the dorsal lobe display tubular 

organization with variable ductal branching, while the dorsal lobe exhibits a tubular-

acinar arrangement [120]. These observations differ from the results of Campos SGP 
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et al. [57], who reported that under morphologically and functionally normal 

conditions, the central lobe of the Mongolian gerbil prostate consists of tubuloacinar 

structures lined by simple epithelium and encased by fibromuscular stroma. 

In the opinion of Rochel SS et al.[120]dThe dorsolateral and ventral lobes have 

similar relative volumes between the epithelial and stromal compartments, together 

occupying approximately 40% of the entire organ. This result indicates that these 

lobes represent a closer resemblance to the peripheral zone of the human prostate 

gland, in accordance with the zonal model of ductal architecture described by 

McNeal[101], whose stromal and epithelial structures occupy approximately half of 

the gland. 

U giant Histologically, the prostate capsule consists of loose connective tissue, 

blood vessels, nerve ganglia, and muscle bundles. In the central zone, fibromuscular 

stroma is visualized, filled with epithelial cells of the prostatic duct and urethra with 

transitional epithelium. In the peripheral zone, there is stromal-fibrous connective 

tissue with fibroblasts, arterioles, and venules adjacent to the acini, which consist of 

pseudo-stratified columnar epithelium. In the peripheral zone, young anteaters had 

50% fewer acini and ducts of the prostate gland than adults. Interestingly, the 

prostate gland of the giant anteater has a continuous basal cell layer, similar to that 

of humans[106]. 

It is noteworthy that the prostate stroma in giant anteaters contains striated 

muscle bundles, whereas in most mammals, the gland is composed predominantly 

of smooth muscle fibers. The presence of striated muscle in the central zone supports 

the hypothesis that the prostate may exert autonomous control over ejaculation, a 

feature also observed in humans and dogs [100]. 

Akmal Yusrizal [43], after examining the male pangolin’s accessory sex 

glands, concluded that the prostate exhibits a lobular organization, with thick 

connective tissue separating the lobes and lobules, and that the acinar cells are of a 

mucous type. 

In arctic foxes and red foxes, the prostate capsule is relatively thin and primarily 

composed of connective tissue fibers. In contrast, minks and sables possess a thicker 
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capsule dominated by smooth muscle fibers. The parenchyma in fur-bearing animals 

displays a tubular-alveolar architecture. Acinar size varies among species, being 

smaller in arctic foxes and red foxes and larger in sables and minks. Epithelial 

thickness in the secretory regions is greatest in minks, intermediate in arctic foxes 

and foxes, and smallest in sables [31]. 

Within carnivores, the relationship between epithelial and stromal components 

of the prostate exhibits only minor variation. This structural correspondence between 

glandular and non-glandular elements is influenced by reproductive seasonality and 

the absence of bulbourethral glands and seminal vesicles [32]. 

The rabbit prostate is the most developed among all accessory sex glands, a 

feature attributed to their continuous, year-round reproductive activity, which 

necessitates sustained functionality of the sex glands. Despite this, the glandular 

tissue occupies a relatively small area, explained by the predominance of well-

developed muscular tissue within the stromal components of the organ [32]. 

Several studies report that the capsule of the vesicoprostatic complex in rabbits 

is primarily composed of smooth and striated muscle fibers, with only a thin layer 

of elastic fibers interposed and minimal collagen fiber bundles present [67, 145]. 

In canids, the prostate capsule is thin and mainly consists of elastic and collagen 

fibers, with a very limited number of smooth muscle fibers organized in bundles. A 

similar capsule structure has been documented in foxes by Batueva A. B. [4]. By 

contrast, in mustelids, the capsule is more robust, consisting predominantly of 

smooth muscle bundles interspersed with collagen fibers, while elastic fibers are 

arranged superficially in circular and transverse orientations [32]. 

Randazzo M. and Grobholz R. [116] demonstrated that in canids, septa are 

composed of smooth myocytes with a minor collagen component, whereas elastic 

fibers are mainly found in the septa of intermediate and internal lobes. In mustelids, 

although septa contain few myocytes, this deficiency is functionally compensated 

by well-developed capsular myocyte layers, as confirmed by Zadonskaya V. Yu. 

[10]. 
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Badluev E. B. [3] noted that the histological architecture of the septa within the 

submucosa of the prostate portion of the urogenital canal in rabbits differs from that 

of predatory species. Both submucosa and septa exhibit smooth muscle fibers with 

elastic fiber layers, while collagen fibers are nearly absent in the stromal tissue. 

Stefanov M., Martín-Alguacil N., and Martín-Orti R. [126] reported that in the 

secretory regions of the prostate parenchyma of carnivores and lagomorphs, lobules 

can be classified into primary, intermediate, and internal groups. 

The histological findings of Telenkova V.N. [32] regarding the vesicoprostatic 

complex in carnivores and lagomorphs align with earlier studies [3, 59, 67] 

describing the tubuloalveolar structure of the prostate in humans and other 

mammals. 

In these animals, the acini of the prostate are lined by a simple columnar 

epithelium, the height of which ranges from low to tall depending on the degree of 

luminal distension with glandular secretions. Similar observations have been 

reported in humans and other mammals [44, 109, 122], including studies of foxes 

(Batueva A. B. [6]) and rabbits (Badluev E. B. [3]). 

In canids, the excretory ducts of the prostate are lined with a multi-row (two to 

four layers) columnar epithelium, whereas in mustelids the epithelium may contain 

up to five layers, and in hares, it ranges from one to four layers. Depending on 

glandular activity and luminal distension, the epithelium may flatten into a single 

low layer, as reported in studies of various mammals [10, 34, 37, 119, 125]. 

Fabiane F.M. et al. [72] investigated the prostate morphology in three species 

of Phyllostomid bats and found region-specific epithelial variations: the ventral 

region exhibited atypical epithelium lacking clear cellular boundaries; the 

dorsolateral region displayed pseudostratified cuboidal epithelium in Carollia 

perspicillata and Phyllostomus discolor, while in Glossophaga soricina, it was 

columnar; the dorsal region in all three species consisted of pseudostratified 

columnar epithelium. 

In Artibeus lituratus, each region of the prostate gland exhibits distinctive 

structural characteristics. The ventral region possesses an epithelium with variable 
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morphology due to its holocrine mode of secretion, whereas the dorsal region 

features a typical pseudostratified cuboidal-columnar epithelium [117]. 

In the greater horseshoe bat, the prostate is lined with pseudostratified columnar 

epithelium, which can be classified as transitional epithelium [90]. 

Histologically, the prostate in three species of bats from the genus Sturnira is 

divided into ventral and dorsal regions. The dorsal region contains tubuloalveolar 

glands, while the ventral region comprises alveolar glands. The glandular 

morphology in these species resembles that observed in other members of 

Stenodermatinae and Desmodontinae, but differs from other subfamilies of 

Phyllostomidae (Carolinae, Glossophaginae, and Phyllostominae), as well as from 

species in Molossidae and Vespertilionidae [59]. 

The canine prostate is morphologically homogeneous and lacks the zonal 

differentiation observed in the human prostate. It primarily consists of secretory 

glandular tissue, with stromal projections subdividing the gland into lobules of 

epithelial tissue. The epithelium is mainly columnar, though it becomes cuboidal 

within the ducts. Additionally, the prostatic portion of the urethra may exhibit 

cuboidal, simple columnar, or stratified epithelium [93]. 

In dogs, the lobules are composed of numerous complex tubular-alveolar 

glands lined with columnar epithelium [71]. 

Morphologically, the canine prostate lacks zonal differentiation and exhibits a 

homogeneous parenchyma along its longitudinal axis [77]. In newborn puppies, a 

series of elongated main ducts radiate from the prostatic portion of the urethra 

toward the gland periphery; some of these ducts are luminal, while others are solid 

[94]. 

In prepubertal dogs, the prostate is lobular, composed primarily of dense 

epithelial aggregates without lumina, embedded in a thick stromal framework. 

Following puberty, androgenic stimulation transforms much of the stromal tissue 

into prostatic epithelium [95]. The canine prostate typically contains 15 lobules of 

glandular secretory tissue separated by stromal projections, known as capsular 
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trabeculae. The majority of the gland is made up of secretory tissue lined by 

columnar epithelium [76, 134]. 

As in humans, the normal canine prostate epithelium comprises three cell types: 

basal, secretory, and neuroendocrine. The secretory cells, either cuboidal or 

columnar, constitute the bulk of the epithelial population, forming linear 

tubuloalveolar glands within lobules that empty into small ducts surrounding the 

urethra [88, 127]. 

In domestic animals, the prostate parenchyma consists of tubuloalveolar glands 

lined with simple columnar or cuboidal epithelium. The stroma, constituting roughly 

one-quarter of the gland, contains abundant vessels and connective tissue fibers [20]. 

In boars, the secretory portions of the prostate are organized into multiple lobules 

separated by connective tissue layers, with excretory ducts forming complex folds. 

The acini are lined with pseudostratified epithelium composed of basal and columnar 

cells, while the ductal epithelium is shorter than that of the secretory regions. In 

bulls, the prostate parenchyma is divided into secretory alveoli and excretory ducts 

of varying sizes and structures; the ducts are lined with pseudostratified epithelium 

with basal cells interspersed among columnar cells, and the secretory alveoli are 

lined with simple epithelium of variable height [37]. 

Mahmud Muhammad Abdullahi et al. [96], after examining the accessory 

gonads of dromedaries, rams, and Sokoto red bulls, concluded that the dromedary 

prostate contains the highest proportion of interstitial connective tissue and is 

particularly rich in striated muscle surrounding the lobules. Fibromuscular 

trabeculae extend into the parenchyma and are more prominent in dromedaries 

compared to the other two species. Conversely, Sokoto red bulls exhibited a greater 

number of secretory acini than the dromedaries and rams. 

In all male Bengal goats, the prostate is represented solely by the disseminated 

portion, located within the submucosa of the dorsal wall of the pelvic urethra. The 

secretory units and intraglandular ducts are lined with simple cuboidal or columnar 

epithelium [84]. Similarly, the prostate of the Barka goat (Capra hircus) is encased 

by a connective tissue capsule, which is thin dorsally and ventrally but thick 



25 

laterally. This capsule is covered by a layer of smooth muscle, consistent with 

reports by other authors [45, 84, 113]. The prostatic acini are lined with simple 

cuboidal epithelium. 

The human prostate is a single gland with distinct histological zones: 

peripheral, transitional, and central. The peripheral zone comprises approximately 

70% of the normal prostate tissue [112, 137]. The transition zone, located around 

the prostatic urethra, is inconspicuous in most young men and constitutes roughly 

5% of the gland. The central zone is cone-shaped, with a broad base at the prostate 

and an apex at the level of the spermatic cord, surrounding the ejaculatory ducts [47]. 

Histologically, the human prostate consists of epithelial and stromal components. 

The epithelium contains three cell types: cuboidal to columnar secretory cells, non-

secretory basal cells along the basement membrane, and occasional neuroendocrine 

cells [81, 130]. 

The epithelial-to-stromal ratio varies considerably among species. In humans 

and other primates, the number of cells in the epithelial and stromal compartments 

is roughly equal, whereas in the adult rat prostate, the ratio is approximately 5:1 [64]. 

These findings align with the results of Randazzo and Grobholz [116], who reported 

a roughly equal proportion of stroma and parenchyma in the human prostate. 

The cellular architecture of the prostate exhibits notable interspecies variation 

between humans and rodents. In humans, the proportion of basal to luminal epithelial 

cells is approximately 1:1, whereas in rodents this ratio is closer to 1:7 [69]. 

Moreover, human prostates possess a larger volume and higher density of stromal 

tissue compared with those of rodents [135]. Basal epithelial cells, located adjacent 

to the basement membrane, display specific differentiation markers that clearly 

distinguish them from the luminal secretory cell population [66]. In the human 

prostate, these basal cells form an uninterrupted layer directly beneath the luminal 

epithelium. 

The relatively greater abundance of basal epithelial cells within the human 

prostate is believed to bear functional relevance. Although their involvement in 

carcinogenic processes remains a subject of scientific debate, available evidence 
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suggests that depletion of these cells represents an early event in the progression of 

prostate malignancies in both humans and rats [140]. Furthermore, basal epithelial 

cells in humans are hypothesized to play a regulatory—or potentially inhibitory—

role in the proliferation of prostatic cancer cells [103]. 

The prostatic stroma is fibromuscular, comprising numerous smooth muscle 

cells interspersed with fibroblasts, blood vessels, and nerves. In rats, the smooth 

muscle layer appears to mediate signaling between the mesenchyme and epithelium, 

contributing to the regulatory mechanisms underlying prostate development [133]. 

In humans, the prostate is a heterogeneous organ composed of approximately 70% 

glandular tissue and 30% fibromuscular stroma, enclosed within a thick fibrous 

capsule [97]. In newborn boys, the prostate already exhibits a complex structure and 

is functionally comparable to that of an adult [8]. The reduction in acinar area and 

epithelial height observed in the neonatal prostate likely reflects a decrease in 

androgen levels during the postpartum period, as suggested by Petko and Usovich 

[24, 28]. 

The first significant wave of secretory activity occurs around 13 years of age. By 20 

years, the prostate of young men is fully functional. During early adulthood (22–35 

years), the gland maintains maximal functional activity. Beyond this period, 

involutional changes begin, leading to a gradual decline in the number of active 

acini, possibly due to stagnation of prostatic secretions and the formation of 

concretions. 

Before puberty, the prostate is small and predominantly composed of connective 

tissue, with stroma between secretory sections formed primarily by smooth muscle 

fibers. Slow development of the gland occurs between ages 4 and 10. Glandular and 

non-glandular structures reach maximal development at puberty (16–20 years). 

From 20 to 35 years, the gland achieves its peak morphofunctional maturity, with 

well-developed glandular, muscular, and elastic components. After 40 years, the 

number of functional acini gradually declines, and ongoing transformations in later 

life result in fibrosis due to involutional processes within the prostate [9]. 
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1.3-§. Anatomy of the prostate gland under the influence of environmental factors 

 

Every individual is continuously exposed to environmental factors, as humans 

cannot exist independently of their surroundings; these factors are interrelated and 

exert a reciprocal influence. It is estimated that approximately 85% of all 

contemporary diseases are linked to adverse environmental conditions resulting 

from daily and industrial human activities. Environmental influences play a 

significant role in the development of reproductive dysfunctions [5, 32, 53, 78, 88, 

175]. 

Given the high prevalence of prostate pathology, morphofunctional changes in 

the organ induced by environmental factors warrant particular attention [125, 163]. 

Zakharov A.A. [13] reported that in immature rats, exposure to the 

immunosuppressant cyclophosphamide led to a decrease in prostate mass, 

reductions in volumetric and linear parameters, and flattening of the epithelial lining 

of the acini. Similarly, Kashchenko S.A. and Zakharov A.A. [19] observed in aged 

rats subjected to cyclophosphamide-induced immunosuppression a statistically 

significant decrease in both absolute and relative organ mass, alterations in 

micromorphometric parameters of epithelial cells in the secretory regions, and 

significant deviations in linear and volumetric measurements of the prostate. 

In experimental rats exposed to subzero temperatures, the prostate exhibits 

pronounced structural and functional alterations, characterized by enhanced 

proliferative and secretory activity of the acinar epithelium. The gland demonstrates 

congestive changes, including venous stasis and expansion of the acinar lumens, 

accompanied by focal epithelial hyperplasia, diffuse proliferation of connective 

tissue, and lymphocytic infiltration of the stroma [39]. 

Hypokinetic stress induces microcirculatory disturbances within the prostate 

vasculature of rats. Prolonged sedentary conditions lead to compensatory 
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enlargement of vessel areas, promoting restoration of hemocirculation through 

vascular dilation and angiogenesis [26]. 

In rats with experimentally induced prostatitis, histological examination 

revealed diffuse lymphocytic infiltration, stromal edema, and variability in the shape 

and size of connective tissue end sections. Secretory material was present in 

approximately 70% of the acini, with focal hemorrhages observed in certain regions 

[41]. 

Histological studies in young rats with chronic prostatitis demonstrated 

leukocyte infiltration of the interlobar stroma, narrowing of acinar lumens, and 

atrophic changes of the epithelial lining. Accumulation and stagnation of secretions 

in the glandular sections led to increased acinar size and glandular deformation. 

Metaplasia of the secretory epithelium, epithelial dystrophy, and pathological 

proliferation of connective tissue were also noted [46]. 

In cases of chronic autoimmune prostatitis, the prostate displayed classic 

morphological signs of chronic inflammation: acinar epithelial atrophy, luminal 

expansion, diffuse fibrosis of the connective tissue stroma, and lymphocytic 

infiltration. Morphometric analyses indicated an increased volume fraction of 

inflammatory infiltrate, a higher proportion of acini lacking secretion, and elevated 

numbers of epithelial cells within the acinar lumens [50]. 

Neimark A.I. et al. [31] examined agricultural machine operators with vibration 

disease and observed a reduction in the number and size of principal cells in prostate 

biopsies. The acinar lumens appeared predominantly folded, containing 

desquamated cells and amyloid bodies. Focal epithelial atrophy was detected in 

some areas, while periacinar fibrosis was observed throughout the tissue. 

In rat models of alcohol intoxication, venous congestion in the pelvic organs 

was accompanied by structural alterations in the prostate, including edema, 

disorganization of glandular architecture, and vascular dilation. Chronic alcohol 

exposure led to expanded acinar lumens, accumulation of secretion, increased 

hemocapillary cross-sectional area, reduced parenchymal volume, and augmented 

stromal content [56]. 
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Histological studies in mature men (31–40 years) with chronic alcohol 

intoxication revealed glandular polymorphism, reduced acinar diameter and number, 

decreased epithelial height, and diminished glandular tissue fraction. Conversely, 

the proportion of muscular and connective tissue increased, occasional lymphoid 

infiltrates were present in the stroma, and arterial walls showed significant 

thickening due to sclerosis [6]. 

Favaro W.J. and Cagnon V.H.A. [93] in 45-day-old rats, and Candido E.M. et 

al. [78] in 3-month-old rats exposed to alcohol and nicotine, reported inflammatory 

infiltration of the stromal tissue, reduced acinar number and secretion, flattening of 

the mucosal folds, decreased nuclear volume, and stromal hypertrophy. Columnar 

epithelial atrophy and prostatic intraepithelial neoplasia were also observed. 

In adult mice chronically consuming alcohol, the prostate exhibited a reduction 

in acinar number and mucosal folds, pronounced atrophy of the secretory epithelium, 

and significant stromal collagen deposition [76]. 

Martinez F.E. et al. [119] demonstrated that prolonged exposure of rats to 35% 

ethanol induced ultrastructural alterations in the ventral prostate epithelium, 

including dilated endoplasmic reticulum cisterns, reduced microvilli density, and 

irregular nuclear morphology. Ultrastructural examination of the lateral and dorsal 

prostate lobes in rats subjected to chronic sugarcane brandy consumption revealed 

progressive degeneration of glandular epithelial cells [75, 94]. Sattolo S. et al. [153] 

confirmed these characteristic morphological changes in the ventral prostate of 

alcohol-fed rats. In mice chronically exposed to alcohol, Gomes I.C. et al. [96] 

observed decreased cell volume and alterations in the secretory organelles of the 

seminal vesicles. 
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CHAPTER II. DESIGN AND METHODOLOGY OF CONDUCTING A 

MACROSCOPIC RESEARCH 

 

2.1-§. Analysis of the experimental research 

 

The morphological study included 213 male white outbred rats, ranging in age 

from the neonatal period up to 18 months. To investigate age-related morphological 

changes in the rat prostate, animals from all stages of early and late postnatal 

ontogenesis were examined. The grouping of the experimental material is presented 

in Table 2.1.1. 

The lactation-age periods were selected according to the laboratory animal age 

classification proposed by V.I. Zapadnyuk (1971), based on their physical 

development: on day 6, hair begins to appear and the ears open; on day 11, the 

incisors erupt; by day 16, the animals are fully covered with hair and their eyes open; 

by day 22, they begin leaving the nest. 

For late postnatal ontogenesis, the age gradation of laboratory rats proposed by 

V.G. Makarov and M.N. Makarova (2013) was applied: 

• 1 month – infantile or immature stage; 

• 3 months – juvenile stage; 

• 6–9 months – young adults; 

• 12 months – mature or adult stage; 
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• 18 months – old age. 

• Laboratory animals were maintained under standard recommended conditions 

(Zapadnyuk I.P., Zapadnyuk V.I., Zacharia E.A., 1983) in specialized cages 

placed on shelves. Each cage was labeled with the animals’ date of birth, the 

start date of the experiment, and the age of the experimental group. 

• Vivarium rooms were cleaned daily in the morning. Animals that died during 

the experiment were buried in the ground after treatment with a 20% bleach 

solution. 

Table 2.1.1 

Distribution of rats by age and experimental period 

group 

stomach 

nyh 

name of 

groups 

age of animals 

general 

number 

of 

animals 

early postnatal 

ontogenesis 

late 

postnatal 

ontogenesis 

n
ew

b
o
rn

s 

6
 d

ay
s 

1
1

 d
ay

s 

1
6

 d
ay

s 

2
1

st
 d

ay
 

1
 m

on
th

 

3
 m

on
th

s 

 6
 m

on
th

s 

 9
 m

on
th

s 

1
2

 m
on

th
s 

1
8

 m
on

th
s 

 

1 

co
n

tr
o
l 

 

18 

 

20 

 

18 

 

17 16 14 12 14 12 10 

 

10 

 

161 

 

2 

ex
p

er
im

en
ta

l 

st
ee

l 

 

- 

 

- 

 

- 

 

- 

 

- 

 

- 

 

12 

 

12 

 

8 

 

10 

 

10 

 

52 

Total 18 20 18 17 16 14 24 26 20 20 20 213 

 



32 

All stages of the study were conducted in accordance with the “European Convention 

for the Protection of Vertebrate Animals used for Experimental and other Scientific 

Purposes” [Directive 2010/63/EU]. 

The experimental cohorts were organized concurrently, ensuring homogeneity of the 

laboratory animals with respect to age, body mass, housing conditions, and nutritional 

regimen. A total of sixteen groups were delineated: neonates (n = 18), 6-day-old subjects (n 

= 20), 11-day-old subjects (n = 18), 16-day-old subjects (n = 17), 21-day-old subjects (n = 

16), 1-month-old subjects (n = 14), 3-month-old controls (n = 12), 6-month-old controls (n 

= 14), 9-month-old controls (n = 12), 12-month-old controls (n = 10), 18-month-old controls 

(n = 10), 3-month-old experimental group (n = 12), 6-month-old experimental group (n = 

12), 9-month-old experimental group (n = 8), 12-month-old experimental group (n = 10), 

and 18-month-old experimental group (n = 10). 

All animals had ad libitum access to food, primarily grains and vegetables. 

In the experimental cohorts, a model of chronic alcoholism was established through 

compulsory ethanol administration. A 40% ethyl alcohol solution was delivered 

intragastrically via a metallic gavage tube at a dosage of 7 g/kg of body mass once per day 

for a month preceding the main observation period (Sidorov P.I., 2002). Furthermore, 

artificial polydipsia was induced by substituting the drinking water with a 5% ethanol 

solution sweetened with sucrose at a concentration of 5 g per 100 ml (Knyshova L.P., 2016). 

Animals in the control groups were administered equivalent volumes of 0.9% sodium 

chloride solution intragastrically 

Rats were humanely euthanized by swift decapitation under ether anesthesia in 

accordance with established protocols (Sidorov P.I., 2002; Rybakova A.V., 2015; 

Koptyaeva K.E., 2018). Termination was performed on days 6, 11, 16, and 21 of life, as well 

as at the completion of 1, 3, 6, 9, 12, and 18 months, with all procedures carried out in the 

morning following an overnight fast. Throughout euthanasia and subsequent dissection, 

strict adherence to biosafety regulations and ethical standards for laboratory animal handling 

was maintained. 

Prior to sacrifice, each animal’s body mass was measured. Following laparotomy, the 

prostate gland was excised, and its external morphology was assessed. The organ’s mass, 
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length, width, and thickness were determined. Body and prostate weights were measured 

using JW-1 precision electronic balances (e = 0.02 g; Acom Inc., South Korea), while linear 

dimensions were obtained using a calibrated ruler or millimeter-scale tape. The organ mass 

coefficient (MC) was calculated using the formula: 

MC=Organ weight (g)Body weight (g)×100%MC = \frac{\text{Organ weight 

(g)}}{\text{Body weight (g)}} \times 100\%MC=Body weight (g)Organ weight (g)×100%  

Macroscopic anatomical dissection served as the primary method for assessing the 

biometric characteristics of the prostate. Morphometric analyses were conducted in 

compliance with the decision of the Ethics Committee of the Ministry of Health of the 

Republic of Uzbekistan, No. 4/17-1442, dated September 21, 2020. 

For the human study component, ultrasonographic and anthropometric examinations 

of the prostate gland were performed on 1,544 males ranging from the neonatal period to 

advanced age. This included ultrasound evaluation and morphometric assessment of 154 

mature (I–II age periods) and elderly individuals diagnosed with chronic alcoholism. The 

obtained data facilitated comprehensive statistical analysis, ensuring the reliability and 

validity of the results. 

The scheme of age periodization of human ontogenesis developed byInstitute 

of Physiology of Children and Adolescents: 

- newborns – 0–10 days; 

- infancy – 10 days – 1 year; 

- early childhood – 1–3 years; 

- first childhood – 4–7 years; 

- second childhood – 8–12 years old boys; 

- adolescence – 13–16 years old boys; 

- adolescence – 17–21 years old boys; 

- first mature age – 22–35 years of age for men; 

- the second mature age – 36–60 years of age for men; 

- old age – 61–74 years old men; 

- old age – 75–90 years; 

Ultrasonographic evaluations and anthropometric assessments of somatic 
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development in neonatal males were carried out in the maternity unit of the Bukhara 

Regional Perinatal Center. Male subjects under the age of 16 years were examined 

using a MINDRAY DCN6 ultrasound diagnostic system (XXR, 2019) at the 

Nasriddin-Shams Multidisciplinary Private Clinic, Bukhara. Adult participants aged 

over 16 years underwent imaging at the Bukhara Multidisciplinary Regional 

Hospital and the Regional Narcological Dispensary, employing a SONOACE R3 

ultrasound apparatus (South Korea, 2016). 

2.2-§. Characteristics of the Applied Research Methods 

During sonographic assessment, the transverse (width), anteroposterior 

(thickness), and longitudinal (length) dimensions of the prostate gland were 

recorded. The organ’s volume was then calculated according to the formula 

described by Mitterberger et al. (Michael Mitterberger, Wolfgang Horninger, 

Friedrich Aigner, Germar M. Pinggera, Ilona Steppan, Peter Rehder, and Ferdinand 

Frauscher, 2019), which demonstrates the highest correlation with actual prostate 

volume measurements. The formula applied was: 

V=T×W×D×π6V = T \times W \times D \times \frac{\pi}{6}V=T×W×D×6π  

where TTT represents the thickness, WWW the width, DDD the length of the 

prostate gland, and π\piπ is approximated as 3.14. 

"Anthropometric evaluations of pediatric participants were carried out in the 

clinical rooms of the respective healthcare institutions under the supervision of a 

physician and assisted by a nurse. Prior to inclusion in the study, written informed 

consent was obtained from the parents or legal guardians of all children and 

adolescents. The assessment of physical development parameters followed the 

methodological guidelines described in Morphometric Characteristics for Assessing 

the Physical Development of Children and Adolescents (Tashkent, 1998) authored 

by Kh.N. Shamirzaev, S.A. Ten, and Sh.I. Tukhtanazarova. 

Body length (stature) was determined using a calibrated stadiometer. Each 

subject stood barefoot on the base platform with the heels, buttocks, interscapular 

region, and occiput in contact with the vertical board of the instrument. The arms 

were positioned naturally along the sides of the body, heels together, and toes 
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directed slightly outward. The head was oriented so that the infraorbital margin and 

the superior margin of the auricular tragus lay in a horizontal plane (Frankfurt 

horizontal). The movable headpiece of the stadiometer was then lowered until it 

touched the crown of the head, compressing the hair to ensure accuracy. 

   For participants younger than two years, body length was assessed using a 

specially adapted infant stadiometer, consisting of a wooden measuring board 80 cm 

in length and 40 cm in width, equipped with a fixed headpiece at the upper end. 

Centimeter graduations were marked along the left edge, and a movable footboard 

was used to determine length. The child was positioned supine on the board, with 

the occiput resting firmly against the fixed headpiece. The head was gently 

stabilized, knees extended without force, and the movable footboard was adjusted to 

contact the plantar surfaces to ensure precise measurement. 

Body mass was determined using calibrated standard scales in the morning hours, 

on an empty stomach, following evacuation of the bowel and bladder, and with outer 

garments and footwear removed. For neonates and children up to one year of age, 

specialized pediatric medical balances were employed. 

Thoracic circumference was measured at rest using a flexible standard measuring 

tape. The subject stood upright with heels together, knees extended, and arms 

initially raised. The tape was placed posteriorly beneath the inferior angles of the 

scapulae and anteriorly along the lower margin of the nipples, corresponding to the 

level of the fourth rib. During the reading, the tape was applied without undue 

compression of soft tissues, and the arms were lowered to the sides. 

Statistical processing of the obtained data was performed using Microsoft 

Excel version 7.0 and Statistica software package version 6.0. The mean values (M), 

relative measures (P), and their standard errors (m) were determined. Comparative 

analysis was carried out employing Student’s t-test, with differences regarded as 

statistically significant at a threshold of P ≤ 0.05. 

To assess the association between sonographically determined biometric 

parameters of the prostate gland and indicators of physical development, the Pearson 
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product–moment correlation coefficient (r) was computed using the method of 

paired (double) correlation, as described by Mamatkulov B.M. (2013). 

CHAPTER III. MACROSCOPIC STRUCTURE OF THE PROSTATE OF 

RATS OF THE CONTROL GROUP IN POSTNATAL ONTOGENESIS 

 

3.1-§. Macroanatomy of the prostate gland of white rats in early postnatal 

ontogenesis 

It was observed that in newborn rats, the prostate is situated in the pelvic cavity 

above the superior margin of the pubic symphysis. It lies in contact with the urinary 

bladder dorsally and envelops the urethra anteriorly. The gland exhibits a light pink 

color and a soft consistency. Throughout postnatal ontogenesis, both the color and 

consistency of the prostate remain unchanged. At birth, the rat prostate consistently 

displays a longitudinal-oval shape (Fig. 3.1.1). 

 

Fig.3.1.1.Prostate gland of longitudinal oval shape of newborn white rat. Magnified 

4 times. 

 

The study showed that the body weight of newborn animals is within the range 

of 4.4 - 5.92 grams, with an average of 5.16±0.1 grams (Fig. 3.1.2). 
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Fig.3.1.2.Newborn white rat weighing 5.92 grams. Increased by 2 times. 

 

In neonatal rats, the prostate gland mass varies between 0.05 and 0.10 g, with 

a mean value of 0.08 ± 0.003 g. The organ mass coefficient is 1.55%. The 

anteroposterior dimension ranges from 1 to 2 mm, averaging 1.5 ± 0.07 mm; the 

transverse dimension spans 2–3 mm, with a mean of 2.2 ± 0.07 mm; and the 

longitudinal dimension extends from 3 to 4 mm, averaging 3.7 ± 0.07 mm. 

From a topographical perspective, during the lactation period (up to 21 days of 

age), the prostate maintains both its anatomical position and characteristic light-pink 

coloration. In 6-day-old pups, the gland consistently presents a longitudinal-oval 

configuration (Fig. 3.1.3). At this developmental stage, body mass ranges from 10.0 

to 11.9 g, averaging 10.92 ± 0.12 g, which corresponds to a 1.1-fold increase 

compared with the neonatal stage. The mean daily increment in body weight is 

16.67% 
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Fig.3.1.3.Prostate gland of longitudinal oval shape of 6-day old white rat. Enlarged 

by 4 times. 

In 11-day-old rat pups, prostate gland mass ranges from 0.08 to 0.12 g, with a 

mean value of 0.10 ± 0.002 g, corresponding to a growth rate of 25.0%. The organ 

mass coefficient is 0.92%. The anteroposterior dimension varies between 1 and 2 

mm, averaging 1.9 ± 0.06 mm, indicating a 26.7% increase. The transverse 

dimension spans 2–3 mm, with a mean of 2.5 ± 0.06 mm, representing a 15.2% 

increase, while the longitudinal measurement ranges from 4 to 5 mm, averaging 4.6 

± 0.06 mm, reflecting a 22.6% increase. 

Morphologically, on day 11, the gland most often retains a longitudinal-oval 

configuration (72.2%), whereas a rounded form is observed less frequently (27.8%) 

(Fig. 3.1.4). At this stage, body weight varies between 13.6 and 16.8 g, with a mean 

of 14.54 ± 0.21 g, corresponding to a 33.15% overall increase and an average daily 

gain of 20.0%. 

In another subset of 11-day-old rats, prostate gland mass ranges from 0.09 to 

0.15 g, averaging 0.13 ± 0.004 g, which signifies a 30.0% increase compared with 

the preceding age group. The organ mass coefficient at this developmental period is 

0.89%. 
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Fig.3.1.4.Topography of the prostate of an 11-day-old white rat. Magnified 6 times. 

1-round prostate, 2-bladder, 3-testicles, 

4-intestinal loops, 5-spleen. 

In 16-day-old rats, the anteroposterior dimension of the prostate gland ranges 

from 2 to 3 mm, with an average of 2.3 ± 0.07 mm, representing a 21.1% increase 

relative to the preceding developmental stage. The transverse measurement varies 

between 2 and 4 mm, averaging 3.1 ± 0.13 mm, corresponding to a 24.0% growth, 

while the longitudinal dimension spans 4–6 mm, with a mean value of 5.3 ± 0.13 

mm, indicating a 17.8% increase. 

From a morphological perspective, the gland in 16-day-old pups predominantly 

retains a longitudinal-oval configuration (76.5%), whereas a rounded shape is 

observed in 23.5% of cases. At this age, body mass ranges from 14.6 to 18.4 g, 

averaging 16.24 ± 0.27 g, reflecting an 11.69% increase and a mean daily weight 

gain of 20.0% (Fig. 3.1.5). 

The prostate mass during this stage ranges from 0.11 to 0.17 g, with a mean of 

0.15 ± 0.004 g (Fig. 3.1.6), which corresponds to a 15.4% increase over the previous 

age group. The organ mass coefficient is calculated at 0.92%. 
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Fig.3.1.5.16-day-old white rat weighing 17.40 grams. Increased by 2 times. 

 

 

 

Fig.3.1.6.Prostate gland of longitudinal oval shape of a 16-day old white rat 

weighing 0.11 grams. Increased by 2 times. 

In 21-day-old rats, the anteroposterior dimension of the prostate gland varies 

from 2 to 4 mm, with a mean value of 2.8 ± 0.14 mm, representing a 21.7% increase 

compared with the preceding stage. The transverse measurement ranges between 3 
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and 4 mm, averaging 3.5 ± 0.07 mm, corresponding to a 12.9% growth, while the 

longitudinal length fluctuates from 5 to 7 mm, with an average of 6.3 ± 0.14 mm, 

indicating an 18.9% increase. 

By the conclusion of the lactation period (day 21), the prostate maintains a 

longitudinal-oval configuration in 87.5% of examined specimens, whereas a 

rounded morphology is observed in 12.5% of cases (Fig. 3.1.7; Table 3.1.1). At this 

developmental stage, body mass ranges from 27.8 to 34.2 g, with a mean of 30.4 ± 

0.47 g, reflecting an overall gain of 87.2% and an average daily weight increase of 

20% 

 

Fig.3.1.7.  Round prostate gland of a 21-day-old white rat. Enlarged by 2 times. 

At one month of age, the prostate gland in rats exhibits a mass ranging from 0.16 to 

0.22 g, with a mean value of 0.19 ± 0.004 g. Body mass shows a 26.7% increase, 

and the organ mass coefficient is calculated at 0.63%. 

The anteroposterior dimension of the gland spans 3–5 mm, averaging 3.6 ± 0.15 mm, 

representing a 28.6% increase. The transverse width varies between 4 and 6 mm, 

with a mean of 4.6 ± 0.15 mm, reflecting a 31.4% growth, while the longitudinal 

length ranges from 7 to 9 mm, averaging 7.9 ± 0.15 mm, corresponding to a 25.4% 

increase (Fig. 3.1.2). 

Table 3.1.1 
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Percentage of prostate gland forms during postnatal ontogenesis 

           form 

 

age 

longitudinal-

oval 
 

rounded two-lobed quadripartite 

newborn 

daily 

100% - - - 

6-day 

 

100%    

11-day 

 

72.2% 27.8% - - 

16 days 

 

76.5% 23.5% - - 

21 days 

 

87.5% 12.5% - - 

1 month old 

 

78.6% 21.4% - - 

3 months 

 

83.3% 16.7% - - 

6 months 

 

- - 78.6% 21.4% 

9 months 

 

- - 16.7% 83.3% 

12 months 

 

- - - 100% 

18 months - - - 100% 
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Table 3.1.2 

Organometric indices of the prostate of control group rats in early postnatal ontogenesis 

parameters 

 

age 

body weight 

of rats 

(gram) 

average daily 

growth (%) 

prostate 

weight 

(gram) 

organ mass 

coefficient 

(%) 

thickness 

(mm) 

width 

(mm) 

length 

(mm) 

newborns 4.4-5.9 

5.16±0.10 

 0.05-0.10 

 

0.08±0.003 

0.89-2.17 

1.55±0.09 

1-2 

 

1.5±0.07 

2-3 

 

2.2±0.07 

3-4 

 

3.7±0.07 

6-day 10.0-11.9 

10.92±0.12* 

16.67 0.08-0.12 

 

0.10±0.002* 

0.67-1.11 

0.92±0.03* 

1-2 

 

1.9±0.06* 

2-3 

 

2.5±0.06 

4-5 

 

4.5±0.06* 

11-day 13.6-16.8 

14.54±0.21* 

20.0 0.09-0.15 

 

0.13±0.004* 

0.65-1.10 

0.89±0.04 

2-3 

 

2.3±0.07* 

2-4 

 

3.1±0.13* 

4-6 

 

5.3±0.13* 

16 days 14.60-18.4 20.0 0.11-0.17 0.64-1.16 2-4 3-4 5-7 
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16.24±0.27*  

0.15±0.004 

0.92±0.04  

2.8±0.14 

 

3.5±0.07 

 

6.3±0.14* 

21 days 27.80-34.2 

30.40±0.47* 

20.0 0.16-0.22 

 

0.19±0.004* 

0.50-0.77 

0.63±0.02* 

3-5 

 

3.6±0.15 

4-6 

 

4.6±0.15* 

7-9 

 

7.9±0.15* 

 

Note: * - significance of differences in relation to the previous age (P ≤ 0.05). 
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3.2 -§. Macroanatomical characteristics of the rat prostate in late postnatal 

ontogenesis 

In 1-month-old (infantile) rats, the prostate gland is situated in the pelvic 

cavity beneath the urinary bladder, in contact posteriorly with the anterior surface 

of the pubic symphysis, and with the rectum located behind it (Fig. 3.2.1). At this 

age, the gland predominantly exhibits a longitudinal-oval shape in 78.6% of cases, 

while 21.4% display a rounded form. 

 

Fig.3.2.1.  Topography of the prostate of a 1-month-old rat. Magnified by 2 times. 

1-round prostate, 2-urinary bladder, 3-testicles, 4-intestinal loops, 5-vas deferens. 

In infantile rats, body weight ranges from 38.6 to 48.0 grams, with an average 

of 42.78 ± 0.77 grams. The body weight growth rate is 40.72%, and the average 

daily increase is 11.15%. The prostate gland weighs between 0.17 and 0.28 grams, 

averaging 0.24 ± 0.009 grams, with a growth rate of 26.3% and a mass coefficient 

of 0.56%. 

The anteroposterior dimension of the prostate gland ranges from 4 to 5 mm, 

with a mean of 4.3 ± 0.08 mm, corresponding to a 19.4% increase in thickness. The 

transverse measurement spans 4–7 mm, averaging 5.3 ± 0.25 mm, reflecting a 15.2% 

increase in width. The longitudinal length varies between 8 and 10 mm, with a mean 

of 9.0 ± 0.16 mm, indicating a 13.9% increase in length. 
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In juvenile rats (3 months old), the prostate remains located within the pelvic 

cavity beneath the urinary bladder, posteriorly adjacent to the anterior surface of the 

pubic symphysis, and anterior to the rectum (Fig. 3.2.2). Morphologically, the gland 

predominantly presents a longitudinal-oval configuration in 83.3% of specimens, 

while a rounded shape is observed in 16.7% of cases. At this developmental stage, 

body mass ranges from 104.1 to 117.1 g, averaging 110.68 ± 1.2 g, which represents 

a 1.6-fold increase relative to the previous age group, with an average daily weight 

gain of 1.66%. 

 

 

Fig.3.2.2.Topography of the prostate of a 3-month-old rat from the control group. 

Magnified 4 times. 1-round prostate gland, 2-urinary bladder, 3-testicles, 4-vas 

deferens, 5-loop of the colon. 

The prostate gland in juvenile rats weighs between 0.26 and 0.39 grams, with 

an average of 0.34 ± 0.001 grams (Fig. 3.2.3). The organ’s weight shows a 41.7% 

increase, and the mass coefficient of the prostate is 0.21%. 
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Fig.3.2.3.  Longitudinal-oval prostate gland of a 3-month-old white rat from the 

control group weighing 0.29 grams. Increased by 2 times. 

The anteroposterior dimension of the prostate gland in six-month-old rats 

ranges from 4 to 6 mm, averaging 5.0 ± 0.18 mm, reflecting a 16.3% increase in 

thickness. The transverse measurement varies between 5 and 7 mm, with a mean of 

6.2 ± 0.18 mm, corresponding to a 17.0% increase in width. The longitudinal length 

spans 8–11 mm, averaging 10.1 ± 0.28 mm, indicating a 12.1% increase in length. 

At this age, the prostate typically presents either a bilobed or quadrilobed 

morphology. In the bilobed configuration (78.6% of cases), both lobes are oblong-

oval and oriented longitudinally. The gland is situated beneath the urinary bladder, 

enveloping the proximal portion of the vas deferens and extending along the lateral 

wall of the urethra. The overall size of the prostate exceeds that of the empty bladder. 

In the quadrilobed form (21.4%), the organ comprises four paired lobes, 

distinguished according to their position relative to the bladder: ventral, dorsal, 

lateral, and anterior lobes. The ventral lobe is located immediately beneath the 

bladder, above the superior edge of the pubic bone, and accounts for approximately 

half of the total prostate mass. The dorsal lobe lies below and posterior to the 

attachment of the seminal vesicle and coagulating gland, surrounding the urethra 

dorsally. The lateral lobe is positioned beneath the seminal vesicle and coagulating 

gland. Due to their similar histological characteristics, the dorsal and lateral lobes 
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are often collectively designated as the dorsolateral lobe. The anterior lobes, or 

coagulating glands, are longitudinally elongated, convoluted tubular structures 

aligned along the lesser curvature of the seminal vesicles. 

 

 

Fig.3.2.4.  Prostate of a 6-month-old white ratcontrol group. Two-lobed structure. 

Increased by 2 times. 

 

Fig.3.2.5. Topography of the prostate6-timonth-old rats of the control group. Four-

lobed structure. Increased by 4 times. 1-ventral lobes of the prostate, 

2-lateral lobes of the prostate, 3-dorsal lobes of the prostate, 4-anterior prostate 
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(coagulating gland), 5-urinary bladder, 6-testicles, 

7-vas deferens, 8-seminal vesicles. 

At six months of age, rats display body masses ranging from 204.4 to 225.4 g, 

with a mean of 213.07 ± 1.72 g. The overall body weight gain at this stage is 92.5%, 

with an average daily increment of 1.1%. 

The prostate gland in six-month-old rats weighs between 0.31 and 0.83 g, 

averaging 0.60 ± 0.04 g. The organ exhibits a growth rate of 76.5%, and the mass 

coefficient is 0.28%. 

Morphometric assessment indicates that the anteroposterior dimension of the 

prostate ranges from 5 to 8 mm, with a mean of 6.7 ± 0.25 mm, representing a 34.0% 

increase in thickness. The transverse dimension varies between 7 and 10 mm, 

averaging 8.9 ± 0.25 mm, reflecting a 43.5% increase in width. The longitudinal 

length fluctuates from 10 to 15 mm, with a mean of 13.0 ± 0.41 mm, corresponding 

to a 28.7% increase in length. 

By nine months of age, the prostate demonstrates pronounced structural 

differentiation, presenting a bilobed configuration in 16.7% of animals and a 

quadrilobed configuration in 83.3% of cases (Fig. 3.2.6). At this developmental 

stage, body mass ranges from 280.4 to 296.7 g, with an average of 289.01 ± 1.5 g. 

The cumulative body weight gain during this period is 35.64%, with an average daily 

increase of 1.1%." 
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Fig.3.2.6. Prostate of a 9-month-old white ratcontrol group. Four-lobed structure. 

Increased by 2 times. 1-ventral lobes of the prostate, 2-lateral lobes of the prostate, 

3-dorsal lobes of the prostate. 

In rats aged 12 to 18 months, the prostate gland exhibits a mass ranging from 

0.66 to 1.09 g, with a mean value of 0.91 ± 0.04 g. This corresponds to a 51.7% 

increase in organ mass, and the mass coefficient is calculated at 0.31%. 

Morphometric evaluation reveals that the anteroposterior dimension of the 

prostate spans 6–8 mm, averaging 7.5 ± 0.18 mm, reflecting an 11.9% increase in 

thickness. The transverse measurement varies from 12 to 18 mm, with a mean of 

15.0 ± 0.55 mm, indicating a 68.55% increase in width. The longitudinal length 

ranges between 11 and 16 mm, averaging 14.1 ± 0.46 mm, representing an 8.5% 

increase compared with the previous stage. 

At one to one-and-a-half years of age, the prostate consistently demonstrates a 

quadrilobed configuration (Table 3.1.1). The ventral lobe is composed of two oval-

shaped lobes situated ventrolaterally relative to the urinary bladder. The dorsolateral 

prostate, formed by the lateral and dorsal lobes, lies posterior to the bladder and 

seminal vesicles, oriented parallel to the urethra, with its posterior surface adjacent 

to the descending colon. Both lobes are positioned above the superior margin of the 
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pubic symphysis. The anterior lobes, or coagulating glands, are elongated tubular 

structures aligned along the lesser curvature of the seminal vesicles. 

By the 12th month of life, the rats’ body weight ranges from 303.4 to 325.4 

grams, averaging 315.37 ± 2.38 grams, with a body weight increase of 9.12% and 

an average daily gain of 1.1%. 

At 12 months of age, the prostate gland in rats ranges in weight from 0.86 to 

1.34 grams, with an average of 1.12 ± 0.05 grams. The organ shows a mass increase 

of 23.1%, with a mass coefficient of 0.36%. 

"The anteroposterior dimension of the prostate gland ranges from 6 to 9 mm, 

with a mean value of 7.9 ± 0.32 mm, reflecting a 23.1% increase in thickness. The 

transverse measurement varies between 14 and 18 mm, averaging 16.1 ± 0.43 mm, 

corresponding to a 7.3% increase in width. The longitudinal length spans 13–17 mm, 

with a mean of 15.2 ± 0.43 mm, indicating a 7.8% increase in length. 

By 18 months of age, corresponding to the senile stage, the body mass of rats 

ranges from 318.7 to 351.4 g, with a mean of 335.08 ± 3.53 g. The overall body 

weight gain during this period is 6.25%, with an average daily increase of 0.56%. 

In 18-month-old rats, the prostate gland exhibits a mass between 0.96 and 1.65 

g, averaging 1.23 ± 0.07 g. The organ demonstrates a growth rate of 9.8% and a mass 

coefficient of 0.37% (Fig. 3.2.7)." 
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Fig.3.2.7.  Prostate of a one and a half year old rat from the control group weighing 

1.63 grams. Four-lobed structure. Increased by 2 times. 

The anteroposterior size of the organ varies from 7 to 10 mm, on average - 8.4 

± 0.32 mm. The rate of increase in the thickness of the gland is 9.8%. The transverse 

size of the prostate is within 16 - 20 mm, on average is 17.4 ± 0.43 mm. The rate of 

increase in the width of the organ is 8.1%. The longitudinal size of the prostate gland 

fluctuates within 14 - 18 mm, on average is 16.1 ± 0.43 mm. The rate of increase in 

the length of the organ is 5.9% (see Table 3.2.1). 
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Table 3.2.1 

Organometric indices of the prostate of control group rats in late postnatal ontogenesis 

parameters 

 

age 

body weight 

of rats 

(gram) 

average daily 

growth (%) 

prostate 

weight 

(gram) 

organ mass 

coefficient 

(%) 

thickness 

(mm) 

width 

(mm) 

length 

(mm) 

1 month old 
38.6-48.0 

42.78±0.8* 

11.2 0.17-0.28 

0.24±0.009* 

0.38-0.69 

0.56±0.03 

4-5 

4.3±0.08* 

4-7 

5.3±0.25 

8-10 

9.0±0.16* 

3 months 
104.1-117.1 

110.68±1.2* 

1.66 0.26-0.39 

0.34±0.01* 

0.13-0.35 

0.21±0.01* 

4-6 

5.0±0.18 

5-7 

6.2±0.18 

8-11 

10.1±0.28 

6 months 
204.4-225.4 

213.07±1.7* 

1,1 0.31-0.83 

0.60±0.04* 

0.15-0.38 

0.28±0.02 

5-8 

6.7±0.25* 

7-10 

8.9±0.25* 

10-15 

13.0±0.41* 

9 months 
280.4-296.7 

289.01±1.5* 

1,1 0.66-1.09 

0.91±0.04* 

0.23-0.38 

0.31±0.01 

6-8 

7.5±0.18 

12-18 

15.0±0.55* 

11-16 

14.1±0.46 

12 months 
303.4-325.4 

315.37±0.05* 

1,1 0.86-0.34 

1.12±0.05 

0.27-0.42 

0.36±0.02 

6-9 

7.9±0.32 

14-18 

16.1±0.43 

13-17 

15.2±0.43 



54 

18 months 
318.7-351.4 

335.08±3.5* 

0.56 0.96-1.65 

1.23±0.07 

0.28-0.48 

0.37±0.02 

7-10 

8.4±.32 

16-20 

17.4±0.43 

14-18 

16.1±0.43 

 

Note: * - significance of differences in relation to the previous age (P ≤ 0.05). 
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CHAPTER IV. ANATOMY OF THE PROSTATE GLAND OF RATS OF 

THE EXPERIMENTAL GROUP 

 

 

4.1-§. Macroanatomy of the rat prostate under chronic alcohol exposure 

 

In the experimental cohort of 3-month-old juvenile rats, the prostate was 

located on the anterior surface of the pubic symphysis, beneath the urinary bladder. 

Morphologically, the gland presented a longitudinal-oval configuration in 66.7% of 

the subjects, whereas a rounded shape was observed in 33.3% of the animals. (Fig. 

4.1.1). 

 

Fig.4.1.1.  The prostate gland of an elongated oval shape of a 3-month-old white rat 

from the experimental group. Enlarged by 4 times. 

 

In the experimental group of 3-month-old rats, body mass ranged from 65.2 to 

83.4 g, with a mean of 75.6 ± 1.67 g, representing a 31.73% reduction compared 

with age-matched controls. The prostate gland mass varied between 0.10 and 0.28 

g, averaging 0.20 ± 0.02 g, indicating a 41.2% decrease relative to control animals. 

The organ mass coefficient was 0.26%. 
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Morphometric assessment revealed that the anteroposterior dimension of the 

prostate measured 3–5 mm, with a mean of 4.0 ± 0.18 mm, which is 20.0% smaller 

than that of controls. The transverse width ranged from 4 to 6 mm, averaging 5.1 ± 

0.18 mm, reflecting a 17.7% reduction compared with the control group. The 

longitudinal length varied between 6 and 9 mm, with a mean of 7.9 ± 0.28 mm, 

corresponding to a 21.8% decrease relative to age-matched controls. 

At six months of age, the prostate in experimental rats displayed either a 

bilobed configuration (83.3%) or a quadrilobed configuration (16.6%). In the 

bilobed form, both lobes were oblong-oval, located beneath the urinary bladder, 

extending along the lateral walls of the urethra, and enveloping the proximal 

segment of the vas deferens. In animals with a quadrilobed prostate (Fig. 4.1.2), the 

central lobes were positioned ventrally along the urethra immediately below the 

bladder, forming two oval-shaped structures that covered the initial urethral 

segment. The lateral ventral lobes lay beneath the seminal vesicles and coagulating 

glands, partially overlapping the ventral lobes and merging dorsally with the dorsal 

lobes. The dorsal lobes were situated posterior to the bladder, beneath and behind 

the attachment points of the seminal vesicles and coagulating glands. The anterior 

lobes, or coagulating glands, were elongated tubular structures aligned along the 

lesser curvature of the seminal vesicles. 

The body mass of the rats varied between 182.1 and 203.8 g, with a mean value 

of 192.5 ± 2.0 g, representing a 9.67% reduction relative to age-matched controls. 

The mean daily weight increment was 1.1%. 
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Fig.4.1.2. Prostate Topography in Six-Month-Old Experimental Rats: Four-lobed 

structure, magnified ×2. Key structures: 1 – ventral prostate lobes, 2 – lateral 

prostate lobes, 3 – dorsal prostate lobes, 4 – anterior prostate (coagulating gland), 

5 – seminal vesicles, 6 – urinary bladder, 7 – testes, 8 – vas deferens, 9 – intestinal 

loops. 

The prostate gland mass ranged from 0.18 to 0.63 g, with a mean of 0.45 ± 0.04 g. 

Relative to age-matched controls, this represents a 25.0% reduction in mass, with a 

mass coefficient of 0.23%. The anteroposterior dimension of the gland measured 4–

6 mm, averaging 5.7 ± 0.18 mm, corresponding to a 14.9% decrease compared with 

controls. The transverse width varied between 7 and 11 mm, with a mean of 8.1 ± 

0.37 mm, reflecting a 9.0% reduction. The longitudinal length ranged from 7 to 13 

mm, averaging 11.0 ± 0.55 mm, indicating a 15.4% decrease relative to control 

animals. 

In nine-month-old experimental rats, the prostate exhibited either a bilobed 

configuration (75.0%) or a quadrilobed configuration (25.0%) 
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Fig.4.1.3.Prostate of a 9-month-old white rat from the experimental group. Four-

lobed structure. Enlarged by 4 times. 1-ventral lobes of the prostate, 2-lateral lobes 

of the prostate, 3-dorsal lobes of the prostate, 4-anterior prostate (coagulating gland), 

5-seminal vesicles, 6-urinary bladder, 7-vas deferens. 

 

At nine months of age, the experimental rats exhibited body masses ranging 

from 235.6 to 256.1 g, with a mean of 245.2 ± 2.73 g. This corresponds to a 15.5% 

reduction relative to age-matched controls, with an average daily weight gain of 

0.59%. 

At this stage, the prostate gland mass varied between 0.61 and 1.04 g, 

averaging 0.85 ± 0.06 g. Compared with controls, the organ mass decreased by 6.6%, 

and the mass coefficient was 0.35%. Morphometric analysis revealed that the 

anteroposterior dimension of the gland ranged from 5 to 7 mm, averaging 6.5 ± 0.27 

mm, reflecting a 13.3% reduction relative to controls. The transverse width spanned 

11–17 mm, with a mean of 13.4 ± 0.8 mm, corresponding to a 10.6% decrease, while 

the longitudinal length ranged from 10 to 15 mm, averaging 12.2 ± 0.67 mm, 

indicating a 13.4% reduction compared with the control group. 

By the twelfth month of the experiment, all rats displayed a quadrilobed 

prostate morphology. At this time, body mass ranged from 267.7 to 289.1 g, with an 
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average of 278.7 ± 2.31 g, representing an 11.63% reduction relative to controls, and 

an average daily weight gain of 1.1%. 

In one-year-old rats from the experimental group, the prostate gland weight 

ranged from 0.80 to 1.27 grams, with a mean of 1.03 ± 0.05 grams (Fig. 4.1.4). 

Relative to the age-matched control group, this represents an 8.0% reduction in gland 

weight, and the mass coefficient was 0.37%. 

The anteroposterior dimension of the prostate varied between 6 and 8 mm, 

averaging 7.0 ± 0.22 mm, which is 11.4% smaller than in controls. The transverse 

size ranged from 13 to 18 mm, with a mean of 15.2 ± 0.54 mm, showing a 5.6% 

decrease compared to the control group. The longitudinal length of the gland 

fluctuated between 11 and 16 mm, averaging 13.9 ± 0.54 mm, reflecting an 8.6% 

reduction relative to controls. 

 

Fig.4.1.4.  Prostate of a one-year-old white rat of the experimental group weighing 

1.15 grams. Four-lobed structure. Enlarged by 2 times. 

The study revealed that in 18-month-old rats of the experimental group, the 

prostate exhibited a two-lobed structure in 20% of cases (Fig. 4.1.5) and a four-lobed 

structure in 80% of cases (Table 4.1.1). Body weight ranged from 253.8 to 298.6 

grams, with a mean of 267.0 ± 4.83 grams, representing a 20.32% decrease 
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compared to age-matched controls. The average daily weight gain decreased by 

0.56%. 

At this age, the prostate mass varied between 0.61 and 1.10 grams, averaging 

0.80 ± 0.05 grams, reflecting a 35.0% reduction relative to the control group. The 

mass coefficient was 0.24%. 

The anteroposterior dimension of the prostate ranged from 6 to 8 mm, with a 

mean of 7.1 ± 0.22 mm, a 15.5% reduction compared to controls. The transverse size 

varied from 12 to 17 mm, averaging 14.4 ± 0.54 mm, showing a 17.2% decrease. 

The longitudinal length of the gland fluctuated between 11 and 15 mm, with an 

average of 13.0 ± 0.43 mm, which is 19.3% smaller than in the control group (Table 

4.1.2). 

 

 

Fig.4.1.5.Topography of the prostate gland of an 18-month-old white rat from the 

experimental group. Magnified 4 times. 1-bilobed prostate, 2-urinary bladder, 3-

testicles, 4-vas deferens, 5-intestinal loops. 

Table 4.1.1 

Percentage of prostate gland shapes in animals of the experimental group 
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              form 

age 

longitudinal-

oval 

rounded two-lobed quadripartite 

3 months 66.7% 33.3% - - 

6 months - - 83.3% 16.7% 

9 months - - 25.0% 75.0% 

12 months - - - 100% 

18 months - - 20.0% 80.0% 
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Table 4.1.2. 

Organometric indices of the prostate of rats of the experimental group 

 

parameters 

 

age 

body weight 

of rats 

(gram) 

average daily 

growth (%) 

prostate 

weight 

(gram) 

organ mass 

coefficient 

(%) 

thickness 

(mm) 

width 

(mm) 

length 

(mm) 

 

3 months 

65.2-83.4 

75.6±1.67* 

 0.10-0.28 

0.20±0.02* 

0.89-2.17 

1.55±0.09 

3-5 

4.0±0.18 

4-6 

5.1±0.18* 

6-9 

7.9±0.28* 

 

6 months 

182.1-203.8 

192.5±2.0* 

1,1 0.18-0.63 

0.45±0.04 

0.67-1.11 

0.92±0.03* 

4-6 

5.7±0.18 

7-11 

8.1±0.37 

7-13 

11.0±0.55 

 

9 months 

235.6-256.1 

245.2±2.73* 

0.59 0.61-1.04 

0.85±0.06 

0.65-1.10 

0.89±0.04 

5-7 

6.5±0.27 

11-17 

13.4±0.80 

10-15 

12.2±0.67 

 

12 months 

267.7-289.1 

278.7±2.31* 

1,1 0.80-1.27 

1.03±0.05 

0.64-1.16 

0.92±0.04 

6-8 

7.0±0.22 

13-18 

15.2±0.54 

11-16 

13.9±0.54 

 

18 months 

253.8-298.6 

267.0±4.83* 

0.56 0.61-1.1 

0.80±0.05* 

0.50-0.77 

0.63±0.02* 

6-8 

7.1±0.22 

12-17 

14.4±0.54* 

11-15 

13.0±0.43* 
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Note: * - reliability of differences in relation to control(P≤ 0.05). 
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CHAPTER V. ULTRASONIC MORPHOMETRY OF ORGANOMETRIC 

PARAMETERS OF THE HUMAN PROSTATE DURING POSTNATAL 

ONTOGENESIS AND DURING CHRONIC ALCOHOL EXPOSURE 

 

5.1-§. Age-Related Morphometry of Human Prostate Biometric Parameters 

Based on Ultrasonography 

Ultrasonographic evaluation demonstrated that in neonates (1–10 days old), the 

anteroposterior dimension (thickness) of the prostate ranged from 5 to 11 mm, with 

a mean of 8.9 ± 0.32 mm. The transverse dimension (width) varied between 3 and 7 

mm, averaging 4.8 ± 0.22 mm, whereas the longitudinal dimension (length/height) 

spanned 6–12 mm, with a mean of 9.8 ± 0.32 mm. The corresponding prostate 

volume at this stage fluctuated from 0.05 to 0.42 cm³, with an average of 0.24 ± 0.02 

cm³. 

During infancy (up to 1 year of age), the anteroposterior dimension of the gland was 

recorded between 6 and 12 mm, averaging 9.4 ± 0.25 mm, reflecting a growth rate 

of 5.6%. The transverse width ranged from 3 to 8 mm, with a mean of 5.15 ± 0.21 

mm, corresponding to a 7.3% growth rate. The longitudinal dimension varied from 

7 to 13 mm, averaging 10.36 ± 0.25 mm, indicating a growth rate of 5.7%. Prostate 

volume at this stage ranged between 0.07 and 0.66 cm³, with a mean of 0.29 ± 0.02 

cm³, reflecting a 20.8% increase in volume. 

In early childhood (1–3 years), the anteroposterior dimension of the prostate spanned 

7–16 mm, with an average of 10.3 ± 0.27 mm, corresponding to a growth rate of 

9.6%. The transverse dimension ranged from 4 to 10 mm, averaging 6.7 ± 0.18 mm, 

representing a significant growth rate of 30.1%. The longitudinal length varied 

between 8 and 16 mm, with a mean of 11.4 ± 0.21 mm, indicating a 10.0% increase 

compared with the previous stage. 

. 

Age-Related Morphometry of the Human Prostate Based on Ultrasonography 

(Early Childhood to Adolescence) 
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In early childhood (1–3 years), the prostate volume ranged from 0.12 to 1.1 

cm³, with a mean of 0.45 ± 0.03 cm³, corresponding to a growth rate of 55.2%. 

During the first stage of childhood (4–7 years), the anteroposterior (thickness) 

dimension of the prostate varied between 9 and 18 mm, averaging 12.5 ± 0.19 mm, 

reflecting a 21.4% increase. The transverse (width) dimension ranged from 5 to 12 

mm, with a mean of 8.26 ± 0.15 mm, corresponding to a growth rate of 23.3%. The 

longitudinal (height) dimension spanned 9–20 mm, averaging 13.84 ± 0.23 mm, 

indicating a 21.4% increase relative to the previous stage. Prostate volume at this 

stage ranged from 0.25 to 1.8 cm³, with a mean of 0.77 ± 0.03 cm³, reflecting a 

growth rate of 71.7%. 

In the second stage of childhood (8–12 years), the anteroposterior dimension of 

the gland varied between 10 and 23 mm, with a mean of 14.37 ± 0.26 mm, 

representing a growth rate of 15.0%. The transverse dimension ranged from 7 to 19 

mm, averaging 11.1 ± 0.24 mm, corresponding to a 34.4% increase. The longitudinal 

dimension spanned 12–24 mm, with a mean of 16.27 ± 0.24 mm, reflecting a 17.6% 

growth. Prostate volume during this period fluctuated from 0.44 to 4.8 cm³, 

averaging 1.44 ± 0.09 cm³, indicating an 87.0% increase compared with the previous 

stage. 

In adolescence (13–16 years), the anteroposterior dimension increased from 15 

to 26 mm, averaging 19.9 ± 0.30 mm, corresponding to a 38.5% growth. The 

transverse width ranged from 14 to 33 mm, with a mean of 22.2 ± 0.51 mm, 

effectively doubling relative to the previous age period. The longitudinal dimension 

varied between 14 and 28 mm, averaging 20.6 ± 0.34 mm, reflecting a 26.6% 

increase. Prostate volume in adolescent boys ranged from 1.65 to 11.1 cm³, with a 

mean of 4.93 ± 0.25 cm³, representing a 3.4-fold increase compared with the prior 

stage. 

Prostate Morphometry in Late Adolescence and Adulthood Based on 

Ultrasonography 

In late adolescence (17–21 years), the anteroposterior (thickness) dimension of 

the prostate ranged from 21 to 32 mm, with a mean of 25.68 ± 0.20 mm, reflecting 
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a growth rate of 29.0%. The transverse (width) dimension varied between 26 and 39 

mm, averaging 33.9 ± 0.23 mm, corresponding to a 52.7% increase. The longitudinal 

(length) dimension fluctuated from 20 to 30 mm, with a mean of 27.6 ± 0.18 mm, 

indicating a 34.0% growth. Prostate volume in young adult males ranged from 5.7 

to 20.6 cm³, with a mean of 11.6 ± 0.27 cm³, representing a 2.4-fold increase 

compared to adolescence. 

In the first period of mature adulthood (22–35 years), the anteroposterior 

dimension of the gland ranged from 24 to 32 mm, averaging 27.4 ± 0.14 mm, with 

a growth rate of 6.7%. The transverse width varied between 29 and 41 mm, with a 

mean of 35.8 ± 0.22 mm, reflecting a 5.6% increase. The longitudinal dimension 

spanned 24–35 mm, averaging 27.7 ± 0.20 mm, showing a minimal growth of 0.4%. 

Prostate volume in men of this age group ranged from 8.7 to 24.0 cm³, with a mean 

of 14.2 ± 0.28 cm³, corresponding to a 22.4% increase relative to late adolescence. 

In the second period of mature adulthood (36–59 years), the thickness of the 

prostate varied from 26 to 36 mm, with a mean of 31.2 ± 0.18 mm, indicating a 

growth rate of 13.8%. The transverse width ranged between 34 and 46 mm, 

averaging 41.1 ± 0.22 mm, reflecting a 14.8% increase. The longitudinal dimension 

of the gland fluctuated from 26 to 35 mm, with a mean of 31.0 ± 0.16 mm, 

corresponding to an 11.9% growth in length. 

Prostate Morphometry in Middle-Aged and Elderly Men Based on 

Ultrasonography 

In the second period of middle adulthood (36–59 years), the prostate volume 

ranged from 12.0 to 30.3 cm³, with a mean of 20.8 ± 0.33 cm³, corresponding to a 

growth rate of 46.5%. 

In elderly men aged 60–74 years, the anteroposterior (thickness) dimension of 

the prostate varied from 30 to 40 mm, with a mean of 34.5 ± 0.22 mm, reflecting a 

10.6% increase. The transverse (width) dimension ranged from 38 to 49 mm, 

averaging 45.1 ± 0.24 mm, corresponding to a 9.7% growth. The longitudinal 

(length/height) dimension fluctuated between 30 and 41 mm, with a mean of 37.2 ± 

0.24 mm, indicating a 20.0% increase. The prostate volume in this age group ranged 
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from 17.9 to 42.0 cm³, with a mean of 30.3 ± 0.53 cm³, representing a 45.7% 

increase. 

In men of advanced age (75–90 years), the gland thickness ranged from 32 to 

40 mm, with an average of 35.2 ± 0.36 mm, reflecting a growth rate of 2.0%. The 

transverse dimension varied between 44 and 50 mm, averaging 46.5 ± 0.27 mm, 

corresponding to a 3.1% increase. The longitudinal dimension fluctuated from 34 to 

41 mm, with a mean of 38.2 ± 0.32 mm, indicating a 2.7% increase. The prostate 

volume ranged from 25.0 to 42.9 cm³, with a mean of 32.7 ± 0.81 cm³, showing a 

7.9% growth (see Table 5.1.1). 

 

 

 

Table 5.1.1. 

Morphometric characteristics of ultrasound parameters of the prostate 

gland of males in postnatal ontogenesis 

          parameters 

age 

thickness 

(mm) 

width 

(mm) 

length 

(mm) 

volume 

(cubic cm) 

newborns 5-11 

8.9±0.32 

3-7 

4.8±0.22 

6-12 

9.8±0.32 

0.05-0.42 

0.24±0.02 

infancy 6-12 

9.4±0.25 

3-8 

5.1±0.21 

7-13 

10.4±0.25 

0.07-0.66 

0.29±0.02 

early 

childhood 

7-16 

10.3±0.27 

4-10 

6.7±0.18* 

8-16 

11.4±0.21 

0.12-1.1 

0.45±0.03* 

I - childhood 

period 

9-18 

12.5±0.19* 

5-12 

8.3±0.15* 

9-20 

13.8±0.23* 

0.25-1.8 

0.77±0.03* 

II - childhood 

period 

10-23 

14.4±0.26* 

7-19 

11.1±0.24* 

12-24 

16.3±0.24* 

0.44-4.8 

1.44±0.09* 

adolescence 15-26 

19.9±0.3* 

14-33 

22.2±0.51* 

14-28 

20.6±0.34* 

1.65-11.1 

4.93±0.25* 
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adolescence 21-32 

25.7±0.2* 

26-39 

33.9±0.23* 

20-30 

27.6±0.18* 

5.7-20.6 

11.6±0.27* 

I – the period of 

mature age 

24-32 

27.4±0.14* 

29-41 

35.8±0.22* 

24-35 

27.7±0.20 

8.7-24.0 

14.2±0.28* 

II - the period of 

mature age 

26-36 

31.2±0.18* 

 

34-46 

41.1±0.22* 

26-35 

31.0±0.16* 

12.0-30.3 

20.8±0.33* 

old age 30-40 

34.5±0.22* 

38-49 

45.1±0.24* 

30-41 

37.2±0.24* 

17.9-42.0 

30.3±0.53* 

old age 32-40 

35.2±0.36 

44-50 

46.5±0.27 

34-41 

38.2±0.32 

25.0-42.9 

32.7±0.81 

 

Note: * - reliability of differences in relation 

to the previous age (P ≤ 0.05). 

5.2-§. Echographic characteristics of the prostate in men suffering from chronic 

alcoholism 

 

Prostate Morphometry in Men with Chronic Alcoholism 

The study demonstrated that in men of the first period of mature adulthood (22–

35 years) with chronic alcoholism, the anteroposterior (thickness) dimension of the 

prostate ranged from 25 to 36 mm, averaging 31.2 ± 0.34 mm. Compared to age-

matched controls, this represents a 13.8% increase in thickness. The transverse 

(width) dimension varied from 33 to 43 mm, with a mean of 38.0 ± 0.31 mm, 

reflecting a 6.1% increase relative to controls. The longitudinal (height/length) 

dimension ranged from 31 to 43 mm, averaging 37.0 ± 0.37 mm, showing a 33.6% 

increase compared with the control group. 

Prostate volume in this age group ranged from 13.8 to 34.8 cm³, with a mean 

of 22.95 ± 0.65 cm³, corresponding to a 61.3% increase relative to controls. 
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In men of the second period of mature adulthood (36–59 years) with chronic 

alcoholism, the anteroposterior dimension of the gland varied from 26 to 38 mm, 

averaging 32.4 ± 0.37 mm, which is a 3.8% increase compared with controls. The 

transverse dimension ranged from 36 to 48 mm, with a mean of 41.5 ± 0.37 mm, 

reflecting a 1.0% increase relative to age-matched controls. The longitudinal 

dimension fluctuated between 34 and 45 mm, averaging 39.9 ± 0.34 mm, 

representing a 28.7% increase in length compared to controls. 

The volume of the prostate in the second period of middle age is in the range 

from 16.6 to 42.9 cm³, on average - 28.1±0.79 cm³. Compared with the control 

group, the volume of the gland increases by 35.1%. 

Prostate Morphometry in Elderly Men with Chronic Alcoholism 

The study demonstrated that in elderly men affected by chronic alcoholism, the 

anteroposterior (thickness) dimension of the prostate ranged from 33 to 46 mm, with 

a mean value of 40.5 ± 0.39 mm. Compared with age-matched controls, this 

corresponds to a 17.4% increase in thickness. The transverse (width) dimension 

varied between 44 and 56 mm, averaging 49.6 ± 0.36 mm, reflecting a 10.0% 

increase relative to the control group. The longitudinal (height/length) dimension 

ranged from 41 to 59 mm, with a mean of 47.3 ± 0.54 mm, representing a 27.2% 

increase compared to age-matched controls. 

Prostate volume in this cohort ranged from 31.1 to 79.5 cm³, with a mean of 

49.7 ± 1.45 cm³, indicating a 64.0% increase in volume relative to controls (see Table 

5.2.1). 

Table 5.2.1 

Morphometric characteristics of ultrasound parameters of the 

prostate gland of men suffering from chronic alcoholism 

        parameters 

age 

thickness 

(mm) 

width 

(mm) 

length 

(mm) 

volume 

(cubic cm) 
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I – the period of 

mature age 

25-36 

31.2±0.34* 

33-43 

38.0±0.31* 

31-43 

37.0±0.37* 

13.8-34.8 

22.9±0.65* 

II - the period of 

mature age 

26-38 

32.4±0.37 

36-48 

41.5±0.37 

34-45 

39.9±0.34* 

16.6-42.9 

28.1±0.79* 

old age 33-46 

40.5±0.39* 

44-56 

49.6±0.36* 

41-59 

47.3±0.54* 

31.1-79.5 

49.7±1.45* 

 

Note: * - reliability of differences in relation to control 

                                     (P≤ 0.05). 

 

 

 

 

 

 

 

 

 

 

CHAPTER VI. ANTHROPOMETRIC CHARACTERISTICS OF HUMAN 

PHYSICAL DEVELOPMENT INDICATORS IN POSTNATAL 

ONTOGENESIS AND UNDER CHRONIC ALCOHOL EXPOSURE 

 

6.1-§. Morphometric parameters of physical development of males in postnatal 

ontogenesis and its relationship with biometric indicators of the prostate 
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An anthropometric assessment revealed that the body height of newborn boys 

ranged from 46.1 to 53.2 cm, with a mean of 51.6 ± 0.43 cm. Body weight at this 

age was between 3.5 and 4.3 kg, averaging 4.0 ± 0.05 kg. Chest circumference at 

rest varied from 34.2 to 43.1 cm, with a mean of 37.8 ± 0.54 cm. 

At the neonatal stage, the correlation coefficients (r) between prostate volume 

and anthropometric parameters were as follows: body height, 0.35; body weight, 

0.22; chest circumference, 0.55. 

During infancy, body height ranged from 68.4 to 75.3 cm, with a mean of 72.0 

± 0.39 cm, reflecting a growth rate of 39.5% relative to birth. Body weight increased 

2.4-fold compared to the neonatal period, ranging from 8.4 to 11.1 kg, with a mean 

of 9.6 ± 0.15 kg. Chest circumference measured 47.1–51.4 cm, averaging 49.5 ± 

0.25 cm, corresponding to a growth rate of 31.0%. 

In infancy, the correlation coefficients between prostate volume and 

anthropometric indicators were: body height, 0.15; body weight, 0.17; chest 

circumference, 0.18. 

In early childhood, boys exhibited a body height ranging from 79.6 to 92.6 cm, 

with an average of 87.8 ± 0.47 cm, indicating a growth rate of 21.9%. Body weight 

varied from 12.4 to 16.3 kg, averaging 14.3 ± 0.14 kg, reflecting a 49.0% increase. 

Chest circumference at rest ranged from 48.6 to 55.8 cm, with a mean of 51.7 ± 0.26 

cm, corresponding to a growth rate of 4.4%. 

At this stage of early childhood, the correlation coefficients (r) between prostate 

volume and anthropometric parameters were as follows: body height, 0.25; body 

weight, 0.10; chest circumference, 0.20. 

During the first period of childhood (approximately 4–7 years), boys’ body 

length ranged from 94.3 to 124.2 cm, with a mean of 109.8 ± 0.78 cm, representing 

a growth rate of 25.1%. Body weight varied between 13.4 and 31.3 kg, averaging 

21.4 ± 0.47 kg, reflecting a 49.7% increase. Chest circumference at rest ranged from 

50.3 to 61.8 cm, with a mean of 56.4 ± 0.30 cm, corresponding to a growth rate of 

9.1%. 
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At this stage, the correlation coefficients between prostate volume and 

anthropometric parameters were: body height, 0.18; body weight, 0.008; chest 

circumference, 0.16. 

In the second period of childhood (approximately 8–12 years), body height 

ranged from 120.2 to 158.1 cm, averaging 141.5 ± 0.95 cm, with a growth rate of 

28.9%. Body weight varied between 20.5 and 48.4 kg, with a mean of 33.1 ± 0.70 

kg, reflecting a 54.7% increase. Chest circumference at rest ranged from 55.2 to 74.5 

cm, averaging 65.9 ± 0.48 cm, corresponding to a growth rate of 16.8%. 

At this age, the correlation coefficients (r) between prostate volume and 

anthropometric indicators were: body height, 0.26; body weight, 0.05; chest 

circumference, 0.18. 

During adolescence, body height ranged from 141.2 to 175.0 cm, with a mean 

of 162.3 ± 0.78 cm, corresponding to a growth rate of 14.7%. Body weight varied 

between 34.1 and 61.0 kg, averaging 47.6 ± 0.62 kg, reflecting a growth rate of 

43.8%. Chest circumference at rest ranged from 65.0 to 80.1 cm, with a mean of 

69.0 ± 0.35 cm, corresponding to a growth rate of 4.7%. 

At this stage, the correlation coefficients (r) between prostate volume and 

anthropometric parameters were: body height, 0.02; body weight, 0.11; chest 

circumference, 0.14. 

In late adolescence, body height varied from 154.0 to 180.0 cm, averaging 

176.7 ± 0.80 cm, with a growth rate of 8.9%. Body weight ranged from 45.0 to 80.2 

kg, with a mean of 65.6 ± 1.0 kg, reflecting a 37.8% increase. Chest circumference 

at rest was 67.0–93.2 cm, averaging 76.5 ± 0.78 cm, corresponding to a growth rate 

of 10.9%. 

At this stage, the correlation coefficients between prostate volume and 

anthropometric parameters were: body height, 0.25; body weight, 0.25; chest 

circumference, 0.19. 

In men of the first period of mature age (22–35 years), body height ranged from 

156.2 to 184.0 cm, with a mean of 179.4 ± 1.36 cm, showing a growth rate of 1.5%. 

Body weight varied from 48.0 to 84.1 kg, averaging 72.3 ± 1.77 kg, reflecting a 
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growth rate of 10.2%. Chest circumference ranged from 68.4 to 95.0 cm, with a 

mean of 80.2 ± 1.3 cm, corresponding to a growth rate of 4.8%. 

At this age, the correlation coefficients (r) between prostate volume and 

anthropometric parameters were: body height, 0.006; body weight, 0.37; chest 

circumference, 0.20. 

In men of the second period of mature age (36–59 years), body height ranged 

from 158.0 to 182.4 cm, with a mean of 179.0 ± 1.78 cm, corresponding to a growth 

rate of 0.1%. Body weight varied from 50.4 to 86.8 kg, averaging 75.8 ± 1.78 kg, 

reflecting a growth rate of 4.8%. Chest circumference at rest ranged from 69.9 to 

96.0 cm, with a mean of 81.7 ± 1.28 cm, showing a growth rate of 1.9%. 

At this stage, the correlation coefficients (r) between prostate volume and 

anthropometric parameters were: body height, 0.27; body weight, 0.28; chest 

circumference, 0.26. 

In elderly men (60–74 years), body height ranged from 152.4 to 178.0 cm, with 

a mean of 176.4 ± 1.25 cm, representing a decrease of 1.45% compared to the 

previous age group. Body weight varied from 49.0 to 81.3 kg, averaging 72.4 ± 1.58 

kg, reflecting a decrease of 4.49%. Chest circumference ranged from 66.4 to 92.0 

cm, with a mean of 78.6 ± 1.25 cm, representing a 3.79% reduction compared to the 

previous age. 

At this stage, the correlation coefficients (r) between prostate volume and 

anthropometric parameters were: body height, 0.06; body weight, 0.20; chest 

circumference, 0.33. 

In men of advanced age (75–90 years), body height ranged from 153.0 to 173.5 

cm, with a mean of 172.0 ± 1.0 cm, representing a 2.5% decrease compared to the 

previous age group. Body weight ranged from 48.2 to 77.0 kg, averaging 68.2 ± 1.4 

kg, reflecting a 5.8% reduction. Chest circumference fluctuated from 62.8 to 88.0 

cm, with a mean of 73.0 ± 1.23 cm, showing a 7.1% decrease compared to the 

previous age group (see Table 6.1.1). 
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At this age, the correlation coefficients (r) between prostate volume and 

anthropometric parameters were: body height, 0.07; body weight, 0.003; chest 

circumference, 0.06.  

Table 6.1.1. 

Morphometric indices of physical development of males in postnatal 

ontogenesis 

          parameters 

age 

body growth 

(cm) 

 

weight 

body (kg) 

chest 

circumference 

(cm) 

newborns 

 

46.1-53.2 

51.6±0.43 

3.5-4.3 

4.0±0.05 

34.2-43.1 

37.8±0.54 

infancy 

 

68.4-75.3 

72.0±0.39* 

8.4-11.1 

9.6±0.15* 

47.1-51.4 

49.5±0.25* 

early 

childhood 

79.6-92.6 

87.8±0.47* 

12.4-16.3 

14.3±0.14* 

48.6-55.8 

51.7±0.26* 

I - childhood 

period 

94.3-124.2 

109.8±0.78* 

13.4-31.3 

21.4±0.47* 

50.3-61.8 

56.4±0.30* 

II - childhood 

period 

120.2-158.1 

141.5±0.95* 

20.5-48.4 

33.1±0.70* 

55.2-74.5 

65.9±0.48* 

adolescence 141.2-175.0 

162.3±0.78* 

34.1-61.0 

47.6±0.62* 

65.0-80.1 

69.0±0.35* 

adolescence 154.0-180.0 

176.7±0.80* 

45.0-80.2 

65.6±1.0* 

67.0-93.2 

76.5±0.78* 

I – the period of 

mature age 

156.2-184.0 

179.4±1.36 

48.0-84.1 

72.3±1.77 

68.4-95.0 

80.2±1.3 

II - the period of 

mature age 

158.0-182.4 

179.0±1.78 

50.4-86.8 

75.8±1.78 

69.8-96.0 

81.7±1.28 

old age 152.4-178.0 

176.4±1.25 

49.0-81.3 

72.4±1.58 

66.4-92.0 

78.6±1.25 
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old age 153.0-173.5 

172.0±1.0 

48.2-77.0 

68.2±1.4 

62.8-88.0 

73.0±1.23 

 

Note: * - significance of differences in relation to the previous age (P ≤ 0.05). 

 

6.2-§. Morphometric characteristics of physical development indicators in chronic 

alcoholism 

 

Anthropometric analysis demonstrated that in men of the first period of 

adulthood (22–35 years) with chronic alcohol consumption, body height ranged 

from 153.0 to 180.5 cm, with a mean value of 176.0 ± 1.35 cm. Compared to an age-

matched control group, this parameter exhibited a reduction of 1.9%. Body mass 

varied between 46.1 and 80.0 kg, averaging 69.2 ± 1.66 kg, representing a 4.3% 

decrease relative to controls. Resting chest circumference ranged from 64.0 to 90.7 

cm, with a mean of 77.0 ± 1.3 cm, corresponding to a 4.0% reduction compared with 

the control cohort. 

Similarly, in men of the second period of adulthood (36–59 years) affected by 

chronic alcohol intake, body height ranged from 154.0 to 179.4 cm, averaging 175.1 

± 1.24 cm, which is 2.2% lower than the respective control group. Body weight 

fluctuated between 47.0 and 79.4 kg, with a mean of 71.0 ± 1.59 kg, reflecting a 

6.3% decrease relative to controls. Resting thoracic circumference varied from 65.2 

to 90.0 cm, averaging 76.4 ± 0.22 cm, indicating a 6.5% reduction compared to the 

control subjects. 

The investigation revealed that in elderly men with a history of chronic alcohol 

consumption, stature ranged from 149.7 to 168.0 cm, with a mean of 167.0 ± 0.89 

cm. Relative to an age-matched control group, this parameter exhibited a 2.9% 

reduction. Body mass in this cohort varied between 44.0 and 73.2 kg, averaging 62.2 

± 1.4 kg, corresponding to an 8.8% decrease compared with controls. Thoracic 
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circumference at rest ranged from 59.2 to 84.0 cm, with a mean of 67.0 ± 1.21 cm, 

reflecting an 8.2% decline relative to the control group (see Table 6.2.1). 

Table 6.2.1. 

Morphometric indices of physical development of men suffering 

from chronic alcoholism 

             parameters 

age 

height 

(cm) 

 

weight 

body (kg) 

chest 

circumference 

(cm) 

I – the period of 

mature age 

 

153.0-180.5 

176.0±1.35 

46.1-80.0 

69.2±1.66 

64.0-90.7 

77.0±1.3 

II - the period of 

mature age 

 

154-179.4 

175.1±1.24 

47.0-79.4 

71.0±1.59 

65.2-90.0 

76.4±0.22* 

old age 

 

 

149.7-168.0 

167.0±0.89* 

44.0-73.2 

62.2±1.4* 

59.2-84.0 

67.0±1.21* 

 

Note: * - significance of differences in relation to control (P≤ 0.05). 

 

CONCLUSION 
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Throughout postnatal development, the rat prostate maintains a consistent 

anatomical position within the pelvic cavity, situated beneath the urinary bladder 

and anterior or superior to the pubic symphysis. The gland overlays the urethra 

anteriorly, exhibits a pale pink hue, and has a soft, pliable texture. Observations 

indicate that both the color and consistency of the prostate remain stable with age. 

In neonates and six-day-old rats, the prostate consistently presents a 

longitudinal-oval shape in all cases. By 11 days of age, the gland retains a 

longitudinal-oval form in 72.2% of animals, while 27.8% display a rounded 

morphology. These two morphological variants persist until approximately three 

months of age, at which point the prevalence of the longitudinal-oval shape rises to 

83.3%, and the rounded form diminishes to 16.7%. Beginning at six months, the 

prostate exhibits either a bilobed structure (78.6%) or a quadrilobed configuration 

(21.4%). 

In the bilobed arrangement, both lobes are elongated and oval, oriented 

longitudinally. This form of the gland lies beneath the bladder, envelops the 

proximal segment of the vas deferens, and extends along the lateral walls of the 

urethra. In the quadrilobed form, the organ comprises four distinct paired lobes, 

classified according to their anatomical relationship to the bladder as ventral, dorsal, 

lateral, and anterior lobes. The ventral lobe consists of two oval components 

positioned ventrolaterally relative to the bladder. The lateral and dorsal lobes, 

collectively referred to as the dorsolateral prostate, are aligned parallel to the urethra, 

situated posterior to the bladder and seminal vesicles, with their posterior surfaces 

adjacent to the descending colon. Both lobes lie above the superior border of the 

pubic symphysis. The anterior lobes, or coagulating glands, are elongated tubular 

structures attached along the lesser curvature of the seminal vesicles. 

By nine months of age, the bilobed configuration decreases in frequency to 

16.7%, whereas the quadrilobed form becomes predominant at 83.3%. In rats aged 

one to one and a half years, the prostate exclusively exhibits a quadrilobed 

architecture. 
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The available literature presents conflicting information regarding the number 

of lobes in the rat prostate. According to Nozdrachev A.D. and Polyakov E.L. 

(2001), the rat prostate is bilobed. In contrast, Sherstyuk O.A. et al. (2013), 

Knoblaugh S. et al. (2017), and Nascimento-Goncalves E. et al. (2018) describe the 

prostate as comprising four paired lobes—lateral, dorsal, ventral, and anterior. 

However, these studies do not specify the ages of the animals examined. 

In the experimental cohort, the prostate of three-month-old juvenile rats was 

situated on the anterior surface of the pubic symphysis beneath the urinary bladder. 

A longitudinal-oval morphology was observed in 66.7% of animals, while 33.3% 

exhibited a round shape. By the sixth month, the gland demonstrated either a bilobed 

structure (83.3%) or a quadrilobed configuration (16.6%). In the bilobed form, both 

lobes were oblong-oval, located beneath the bladder, and extended along the lateral 

walls of the urethra, covering the proximal portion of the vas deferens. 

In the quadrilobed configuration, the central lobes were positioned ventrally 

along the urethra just below the bladder, enveloping the initial segment of the urethra 

and forming two oval structures. The lateral ventral lobes lay beneath the seminal 

vesicles and coagulating glands, partially overlapping the ventral lobes and merging 

dorsally with the dorsal lobes. The dorsal lobes were located posterior and inferior 

to the bladder, below the attachment points of the seminal vesicles and coagulating 

glands. The anterior lobes consisted of convoluted oval-shaped tubules aligned along 

the lesser curvature of the seminal vesicles. 

At nine months, the experimental rats exhibited a bilobed prostate in 75.0% of 

cases and a quadrilobed form in 25.0% of cases. By the twelfth month, the gland 

consistently presented a quadrilobed configuration. In 18-month-old experimental 

rats, 20% retained a bilobed structure, while 80% displayed a quadrilobed form, 

indicating a significant delay in the morphological maturation of the prostate 

compared to age-matched controls. 

During postnatal development, rats exhibit variable rates of body weight gain. 

At birth, the average body weight is 5.16 ± 0.1 grams. By the age of eighteen months, 

body weight increases approximately 64.9-fold. The most pronounced weight gain 
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during the lactation period occurs at 21 days, reaching 87.2%, whereas the highest 

relative growth rate of 1.1 times is observed at 6 days of age. In the later postnatal 

period, the greatest increments in body mass are noted between three and six months, 

when the weight increases by 1.6 times and 92.5%, respectively. Beyond six months, 

body weight exhibits a gradual slowing of growth, reaching a 6.3% increase by 18 

months. 

In the experimental cohort, three-month-old rats weighed 75.6 ± 1.7 grams. By 

eighteen months, their body weight increased roughly 3.5 times. Animals exposed 

to chronic alcoholism demonstrated consistently lower body weight compared to 

controls across all age groups. The most substantial reductions were observed at 

three months (31.7%) and eighteen months (20.3%) of age. 

Previous studies have reported inconsistent findings regarding the effect of 

alcohol on body weight. Ratcliffe F. (1972) noted that ethanol-treated rats exhibited 

lower body weight than controls, consistent with our results. Similarly, Symons 

M.A. and Marks V. (1975) reported that rats chronically exposed to 15% ethanol for 

three to ten weeks gained less weight than water-treated controls. Comparable 

observations were made by Klassen W.R. and Persaud N.V.T. (1978), Rivier C. and 

Vale W. (1983), Oliveira C. and Ferreira A.L. (1987), Salonen I. and Huhtaniemi I. 

(1990), and Cagnon V.H.A. et al. (2001). 

Conversely, Anderson C. et al. (1989), who administered 3–5% ethanol to 

mice, found no significant difference in final body weight between ethanol-treated 

and control animals. Cagnon V.H.A. et al. (2001) similarly reported no statistically 

significant difference in weight gain by the 120th day of alcohol exposure. In 

addition, Willis B.R. et al. (1983) observed that body weight gain in ethanol-treated 

groups was comparable to controls, a finding that contrasts with the outcomes of our 

study. 

In control animals, the highest average daily weight gain was observed during the 

entire lactation period, ranging from 15 to 20%, which aligns with the findings of 

Makarov V.G. et al. (2013), who reported that daily weight gain during milk feeding 

should typically fall between 10 and 20%. After the weaning period, a progressive 
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decline in daily weight gain is noted, reaching 0.56% in older age. During 

reproductive maturity, the mean daily weight increase is approximately 1.1%, 

consistent with the range of 0.15–1.5% reported by Makarov V.G. et al. (2013) for 

this stage. 

In the experimental group, no significant differences in the average daily body 

weight gain were observed compared to the controls. 

The organometric parameters of the prostate gland throughout postnatal ontogenesis 

are summarized in Table 1 and illustrated in Figure 1. The changes in prostate weight 

during postnatal development are irregular. The most pronounced increase in gland 

mass occurs at six months of age (76.5%), whereas the minimal growth is observed 

at eighteen months (9.8%). 

Table 1 

Biometric indices of the rat prostate gland during early and late postnatal 

ontogenesis 

  parameter 

 

age 

Number 

of 

animals 

Prostate 

organ mass 

(gr) 

thickness 

(mm) 

width 

(mm) 

length 

(mm) 

newborn- 

nye 

18 0.08±0.003 1.5±0.07 2.17±0.07 3.7±0.07 

6-day 20 0.10±0.002* 1.9±0.06* 2.5±0.06 4.5±0.06* 

11-day 18 0.13±0.004* 2.3±0.07* 3.1±0.13* 5.3±0.13* 

16 days 17 0.15±0.004 2.8±0.14 3.5±0.07 6.3±0.14* 

21 days 16 0.19±0.004* 3.6±0.15 4.6±0.15* 7.9±0.15* 

1 month old 14 0.24±0.009* 4.3±0.08* 5.3±0.25 9.0±0.16* 

3 months 12 0.34±0.01* 5.0±0.18 6.2±0.18 10.1±0.28 

6 months 14 0.60±0.04* 6.7±0.25* 8.9±0.25* 13.0±0.41* 

9 months 12 0.91±0.04* 7.5±0.18 15.0±0.55* 14.1±0.46 

12 months 10 1.12±0.05 7.9±0.32 16.1±0.43 15.2±0.43 

18 months 10 1.23±0.07 8.4±.32 17.4±0.43 16.1±0.43 
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Note: * - statistical significance of differences compared with the previous age (P ≤ 

0.05). 

The biometric characteristics of the prostate in rats from the experimental group are 

presented in Table 2 and illustrated in Figure 2. 

In rats subjected to chronic alcoholism, a reduction in organ mass was observed 

across all age groups when compared with control animals. The most pronounced 

decreases in body weight occurred at 3 months (41.2%) and 18 months (35.0%) of 

the study. 

The highest prostate mass coefficient was recorded in neonatal rats (1.55%). By the 

end of the lactation period, this parameter ranged from 0.63% to 0.92%. In the 

subsequent stages of life, the mass coefficient remained between 0.21% and 0.56%. 

 

Fig. 1. Morphometric indices of the rat prostate during postnatal ontogenesis 

The prostate mass coefficient in rats from the experimental group ranged between 

0.24% and 0.37%. Compared with age-matched controls, a decline was observed at 

6 months (17.9%) and 18 months (35.1%) of the study. In the remaining age groups, 

a slight increase in this parameter was noted, which aligns with the findings of 

Knyazkin I.V. et al. (2012), who reported no significant alterations in the mass 
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coefficient of the prostate and seminal vesicles in rats experiencing either acute or 

chronic organ inflammation. 

Table 2 

Morphometric parameters of the prostate of rats of the experimental group 

under chronic alcohol exposure 

   parameter 

 

age 

quantity 

animals 

Prostate 

organ 

mass 

(gr) 

thickness 

(mm) 

width 

(mm) 

length 

(mm) 

3 months 12 0.20±0.02* 4.0±0.18 5.1±0.18* 7.9±0.28* 

6 months 12 0.45±0.04 5.7±0.18 8.1±0.37 11.0±0.55 

9 months 8 0.85±0.06 6.5±0.27 13.4±0.8 12.2±0.67 

12 months 10 1.03±0.05 7.0±0.22 15.2±0.54 13.9±0.54 

18 months 10 0.80±0.05* 7.1±.22 14.4±0.54* 13.0±0.43* 

Note: * - reliability of differences in relation to control   

(P≤ 0.05).  

 

Fig. 2. Morphometric indices of the prostate of rats of the experimental group 
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It has been demonstrated that the linear dimensions of the prostate gland 

progressively increase throughout postnatal ontogenesis. Comparable findings were 

reported by Alekseev Yu.D. et al. (2015), who observed age-related growth in the 

organometric parameters of the human prostate, attributing this to gradual 

maturation and the establishment of the gland’s structural and functional 

characteristics. 

In newborn rats, the anteroposterior thickness of the gland measures 1.5 ± 0.07 

mm, increasing 5.6-fold by 18 months of age. During the lactation period, the most 

pronounced increases in thickness occur on days 6 (26.7%) and 21 (28.6%) of 

development. In the later postnatal stages, the largest growth in anteroposterior size 

is observed at 1 and 6 months of age, with increases of 19.4% and 34.0%, 

respectively. 

In the experimental group, 3-month-old rats exhibit a gland thickness of 4.0 ± 

0.18 mm, which grows 1.8-fold by 18 months. Compared with controls, the 

anteroposterior dimension is reduced across all age groups, most notably at 3 months 

(20.0%) and 18 months (15.5%). 

The transverse (width) dimension of the gland at birth is 2.2 ± 0.07 mm, 

expanding 7.9-fold by 18 months. During the suckling period, the greatest increases 

occur on days 11 (24.0%) and 21 (31.4%). In the later stages of postnatal 

development, maximal transverse growth is observed at 6 and 9 months, with 

increases of 43.5% and 68.5%, respectively. 

In the experimental group, the transverse dimension of the prostate in juvenile 

rats measures 5.1 ± 0.18 mm, increasing 2.8-fold by 18 months of age. When 

compared with the control group, the gland’s width is consistently reduced across 

all age groups, with the most pronounced decreases observed at 3 months (17.7%) 

and 18 months (17.2%). 

The longitudinal (length) of the prostate in newborn rats is 3.7 ± 0.07 mm, 

expanding 4.4-fold by 18 months. During the early postnatal period, the greatest 

increases in organ length occur on days 6 (22.6%) and 21 (25.4%) of development. 
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At later stages, the most significant growth is observed at 1 and 6 months of age, 

with increases of 13.9% and 28.7%, respectively. 

In the experimental animals, the organ length at 3 months is 7.9 ± 0.28 mm, 

which grows 1.6-fold by 18 months. Relative to controls, the longitudinal dimension 

of the gland is reduced at all ages, most markedly at 3 months (21.8%) and 18 months 

(19.3%). 

It is noteworthy that, in both control and experimental groups, the longitudinal 

dimension remains greater than the transverse and anteroposterior sizes throughout 

early ontogenesis. From 9 months onward, however, the width of the prostate begins 

to surpass both the length and thickness of the organ. 

In summary, the progression of body weight and prostate biometric parameters 

during postnatal development, as well as under chronic ethanol exposure, exhibits 

distinct patterns, largely dependent on age-related anatomical characteristics and the 

timing of prolonged alcohol exposure. 

Ultrasonographic assessment has demonstrated that the anteroposterior 

(thickness) dimension of the prostate in newborn boys is 8.9 ± 0.32 mm, increasing 

approximately 4.0-fold by old age. The most pronounced growth in prostate 

thickness occurs during adolescence (38.5%), likely associated with the second 

pubertal growth spurt. These findings align with the observations of Kurbanov F.T. 

(2007), who reported a significant increase in prostate biometric parameters 

beginning at 11–15 years of age. Filippova E.A. (2008) similarly noted rapid prostate 

enlargement around 13–14 years. Conversely, the slowest growth is observed during 

infancy (5.6%) and in elderly men (2.0%), consistent with Esakov S.A. (2010), who 

emphasized minimal prostate growth in newborns and during the first year of life. 

The transverse (width) dimension of the prostate expands 9.7-fold from the 

neonatal period (4.8 ± 0.22 mm) to old age (46.5 ± 0.27 mm). The largest increase 

occurs in adolescence, where the width doubles, while the smallest growth is seen 

in elderly men (3.1%). This finding contrasts with Filippova E.A. (2008), who 

suggested that the prostate gradually narrows transversely after 45 years of age. 
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The longitudinal (length) dimension of the prostate in newborn boys is 9.8 ± 

0.32 mm, increasing 3.9-fold by old age. The fastest growth in length is observed 

during adolescence (34.0%) and in early childhood (4–7 years, 21.4%), which 

correlates with Esakov S.A. (2010) indicating that early childhood corresponds to a 

noticeable enlargement of the prostate, likely due to the first growth spurt. The least 

increase in longitudinal size is recorded in elderly men (2.7%). 

It should be noted that until the second period of childhood, the length of the 

gland is greater than its width and thickness. Beginning in adolescence, the 

transverse size is observed to prevail over the longitudinal and anteroposterior 

parameters, which is inconsistent with the data of Ivanchenko O.F. (1994), according 

to whom this prevalence is observed in children aged 6-9 years. 

The study demonstrated that the prostate gland volume at birth is 0.24 ± 0.02 

cm³, increasing approximately 136.3-fold by old age (32.7 ± 0.81 cm³). The most 

substantial growth occurs during adolescence, with prostate volume expanding 3.4-

fold, likely reflecting the pubertal growth spurt. Conversely, the slowest volumetric 

increase is observed in elderly men (7.9%). 

It is important to note that there remains no universally accepted consensus 

regarding sonographic reference values for the prostate. Several studies report 

differing linear and volumetric parameters, often without specifying the ages of the 

subjects examined, which complicates direct comparison of organometric data 

across investigations. 

Author 
Dimensions, cm 

Thickness Width Height 

Watanabe H. et al., 1974 
2.76±0.4 

(2.1-3.4) 

4.8±0.4 

(3.9-5.3) 

2.8±0.5 

(2.0-4.0) 

Demidov V.N. et al., 1989 1.8-2.5 2.7-4.2 2.5-4.0 

Penu A.Yu., 1990 1.5-2.5 2.4-4.0 2.3-3.8 

Ignashin N.S., Vinogradov V.R., 1990 1.6-2.3 2.7-4.3 2.4-4.3 

Lavrova S.A., Tkachenko P.M., 1999 1.8-2.4 2.7-4.5 2.4-4.1 
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Hofer M., 2002 ˂ 3 ˂ 5 ˂ 3 

Kapustin S.V., Pimanov S.I., 2005 1.7-2.3 2.2-5.0 2.5-4.2 

Filippova E.A., 2008 1.7-2.5 3.5-5 3.2-4.5 

Nazarenko G.I., Khitrova A.N., 2017 2.5 3.5 4.0 

 

Historically, there has been considerable disagreement in the literature 

regarding the volumetric parameters of the prostate gland. Watanabe H. et al. (1974) 

reported an average normal prostate volume of 21.0 ± 5.6 cm³. Ignashin N.S. and 

Vinogradov V.R. (1990) suggested that normal volume should remain below 24 cm³, 

while Cooner W.H. et al. (1994) proposed a maximum of 20 cm³. Lavrova S.A. and 

Tkachenko P.M. (1999) indicated that the volume should not exceed 20 cm³, Hofer 

M. (2002) suggested <25 cm³, and Kapustin S.V. and Pimanov S.I. (2005) estimated 

it at approximately 25 cm³. Zubarev A.V. and Gazhonova V.E. (2002) reported a 

wider range of 20–30 cm³, whereas Sholokhov V.N. et al. (2006) noted that prostate 

volume could fluctuate between 20 and 40 cm³ depending on age. The most recent 

data by Trufanova G.E. and Ryazanova V.V. (2016) indicate that the upper 

physiological limit of prostate volume in men may reach 40 cm³, with values above 

this threshold being considered hypertrophic. 

In men with chronic alcoholism, the anteroposterior dimension of the prostate 

increases by 29.8% from the first period of mature age to old age. Specifically, 

compared with age-matched controls, the anteroposterior size is enlarged by 13.8% 

in the first period of middle age, 3.8% in the second period, and 17.4% in elderly 

men. The transverse dimension of the gland also expands by 30.5% over the same 

age span, with increases relative to controls of 6.1%, 1.0%, and 10.0% at the first, 

second, and elderly age periods, respectively. 

In men with chronic alcoholism, the longitudinal dimension of the prostate 

increases by 27.8% from the first period of mature age to old age. When compared 

with age-matched controls, the longitudinal size is elevated by 33.6% in the first 

stage of middle age, 28.6% in the second stage, and 27.2% in elderly men. 
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Prostate volume in individuals with chronic alcoholism rises 2.2-fold across the 

same age span. Relative to the control group, this parameter increases by 61.3% in 

the first stage of middle age, 35.1% in the second stage, and 64.0% in elderly men. 

Anthropometric analysis has shown that in newborn boys, body height averages 

51.6 ± 0.43 cm, increasing approximately 3.3 times by old age. The most rapid 

growth occurs during infancy, with an increase of 39.5%. Notably, body height 

gradually declines starting from the second period of mature age, with the most 

significant reduction observed in elderly men (2.5%). 

At birth, the correlation coefficient between body height and prostate volume 

is 0.35. In other age groups, it ranges from 0.02 to 0.27, with the exception of the 

first period of adulthood (0.006), where no significant correlation is observed. 

The study also found that newborn body weight averages 4.0 ± 0.05 kg and 

increases 17.1-fold by old age. The highest growth occurs in infancy, with a 2.4-fold 

increase. In elderly and old men, body weight declines, most prominently in old age 

(5.8%). 

The strongest correlation between body weight and prostate volume is observed 

in the first period of mature age (0.37). In other age groups, the correlation ranges 

from 0.05 to 0.28, except for the first period of childhood (0.008) and old age 

(0.003), where no correlation is detected. 

Chest circumference in newborn boys averages 37.8 ± 0.54 cm, increasing 

approximately 1.9-fold by old age. The most rapid growth occurs during infancy, 

with a rise of 31.0%. In elderly and old men, chest circumference gradually declines, 

with the most pronounced reduction observed in old age (7.1%). 

At birth, the correlation coefficient between chest circumference and prostate 

volume is 0.55. In other age groups, this correlation varies between 0.06 and 0.33. 

In men with chronic alcoholism, body height decreases by 5.1% from the first 

period of mature age to old age. When compared to age-matched controls, body 

height is reduced by 1.9% in the first stage of middle age, 2.2% in the second stage, 

and 2.9% in elderly men. 
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Body weight in chronic alcoholics declines by 10.1% across the same age span. 

Relative to the control group, weight decreases by 4.3% in the first stage of middle 

age, 6.3% in the second stage, and 8.8% in old age. 

Chest circumference in men affected by chronic alcoholism diminishes by 

13.0% from the first period of mature age to old age. Compared with controls, this 

parameter decreases by 4.0% in the first stage of middle age, 6.5% in the second 

stage, and 8.2% in elderly men. 

Thus, based on the findings of the study, the following conclusions can be 

drawn: 

1.  Prostate Morphology in Rats: In white rats, the prostate exhibits a round 

or longitudinal-oval shape from birth to 6 months of age. Between 6 and 12 

months, the gland develops a two- or four-lobed structure, which becomes 

exclusively four-lobed from 12 to 18 months. During the first 9 months, the 

longitudinal dimension exceeds both the transverse and anteroposterior 

sizes; from the 9th month onward, the width surpasses the length and 

thickness. In the experimental group, a marked delay in both the 

morphological development and the growth of the prostate gland is observed 

compared to controls. 

2. Effects of Chronic Alcoholism on Rats: Rats exposed to chronic alcohol 

consumption demonstrate deficits in body weight, prostate mass, and linear 

dimensions of the gland across all age groups, with the most pronounced 

reductions at 3 months and 18 months of age. Average daily body weight 

gain remains largely unchanged relative to controls. The prostate mass 

coefficient in the experimental group ranges from 0.24% to 0.37%, showing 

significant reductions in the 6th month (17.9%) and 18th month (35.1%), 

while other age periods exhibit minor increases. 

3.  Prostate Development in Humans: During postnatal development, 

ultrasonography reveals progressive increases in the linear and volumetric 

parameters of the prostate. The greatest growth in length occurs during 

adolescence (34.0%), while thickness increases by 38.5%, width doubles, 
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and gland volume expands 3.4-fold. The smallest gains in size are observed 

in elderly men. Up to the second period of childhood, the longitudinal 

dimension predominates over both transverse and anteroposterior sizes; 

from adolescence onward, the width of the gland becomes the largest 

dimension. 

4. Prostate Changes in Chronic Alcoholism: In men with chronic 

alcoholism, the prostate gland demonstrates an increase in volumetric and 

linear dimensions. Relative to the control group, the most pronounced 

increase in longitudinal size occurs during the second period of mature age 

(28.7%), while the largest gains in transverse size (10.0%), anteroposterior 

thickness (17.4%), and overall gland volume (64.0%) are observed in 

elderly men. 

5. Anthropometric Development Across Lifespan: The most substantial 

growth in body height, weight, and chest circumference is observed during 

infancy, whereas elderly and older men exhibit slight declines in these 

parameters. In individuals affected by chronic alcoholism, there is a 

noticeable delay in the development of anthropometric indices compared 

with controls, with the most significant deficits evident in old age. 

6.  Correlation Between Prostate Volume and Physical Development: The 

study revealed weak to moderate positive correlations between prostate 

volume and anthropometric parameters across all age groups: height (r = 

0.02–0.35), body weight (r = 0.05–0.37), and chest circumference (r = 0.06–

0.55). 
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