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Structural age-related restructuring of the prostate is uneven and manifests itself

Keywords: rat prostate, in a change in the shape and linear parameters of the organ, which is due to the
postnatal ontogenesis, morphological and functional characteristics of the organ in different age
organometric parameters, periods. It has been established that the greatest increase in the weight of the
prostate mass. prostate is observed in the interval from 3 to 9 months, the smallest - in 18-

month-old rats. The greatest increase in the linear parameters of the organ was
noted by the end of the lactation period and in young rats of 6 and 9 months of
age.

Introduction. The study of the regularities of the morphofunctional state of the mammalian
reproductive system is one of the urgent problems of modern medicine, since it is the basis for
clarifying the etiology, pathogenesis, diagnosis and ways of their treatment with diseases of the
reproductive system [7,9].

Studies on the age-related restructuring of the internal organs of mammals, both at the
macroscopic and microscopic levels, do not lose their relevance. From the point of view of
pathomorphology, age-related changes are of interest in terms of adjusting the age norm and
taking it into account when assessing pathological processes [1,2].

Since the emergence and development of the pathological process in the prostate depends on the
structural and functional parameters of the organ [5,11,12,13,14,15], it is of undoubted interest to
study the development and formation of the anatomical parameters of the prostate in the age
aspect. This is of fundamental importance in understanding the problems of mammalian
ontogeny.

It should be noted that in the presented scientific literature there are no comprehensive studies
concerning the patterns of formation of biometric parameters of the prostate throughout the
postnatal ontogenesis.

Purpose of the study: To establish patterns of development and formation of macroanatomy of
the rat prostate throughout the entire postnatal ontogenesis.

Material and methods of research: The object of the study was 161 outbred male rats from the
neonatal period to 18 months. The terms of the study of rats in the period of milk feeding were
chosen on the basis of the age periodization of laboratory animals [3] and were based on the data
of their physical development. Along with this, the age gradation of laboratory animals, in
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particular rats [6], was applied, according to which the age of rats in late postnatal ontogenesis
was distributed as follows:

1-month-old animals - infantile or immature age;
3 - menstruation - juvenile age;

6 - 9 - monthly - young animals;

12 - monthly - mature or adult animals;

18 - monthly - old animals.

All stages of the study were carried out in compliance with the European Convention for the
Protection of Vertebrate Animals used for Experimental or other Scientific Purposes (Directive
2010/63/EU).

All groups were formed at the same time. The laboratory animals participating in the experiment
were representative in terms of age, weight, housing and feeding conditions.

An experimental preclinical study of laboratory animals was carried out on the basis of the
official letter of the Ethics Committee of the Ministry of Health of the Republic of Uzbekistan
No. 5/ 15-1682 dated July 5, 2022 on the permission to conduct these studies (extract from the
protocol No. 5 of the meeting of the ethical committee M3 of the Republic of Uzbekistan dated
July 1, 2022).

Rats were taken out of the experiment by instantaneous decapitation under ether anesthesia
according to the rules approved by the relevant documents [4,8,10].

To study the morphometric parameters of the prostate, a macroscopic method (anatomical
preparation) was used. Animals were slaughtered on days 6, 11, 16, 21, and at the end of 1, 3, 6,
9, 12, 18 months of life in the morning, on an empty stomach. When killing and autopsy of
laboratory animals, the rules of biological safety and ethical principles of working with
laboratory animals were observed.

After opening the pelvic cavity, the topography of the organ and its shape were determined, and
the mass, length, width, and thickness of the prostate were measured. The prostate mass was
measured on a JW-1 electronic scale (e = 0.02 g) from Acom Inc. (South Korea), lengths, widths
and thicknesses - with a ruler or millimeter tape.

Mathematical processing of the morphometric data obtained during the study was carried out
directly from the general matrix of the Microsoft Office data package "Excel 7.0" on a personal
computer Pentium-1V using the capabilities of the "STTGRAPH 5.1" program to determine the
standard deviation and representativeness errors.

When organizing and conducting research, the principles of evidence-based medicine were
observed.

Research results: It has been established that in rats of the lactation period up to 21 days, the
prostate is located in the pelvic cavity above the upper edge of the pubic symphysis, it comes
into contact with the bladder from above, covering the urethra from the front, has a brownish-red
color and a soft texture. In newborn rat pups and 6-day-old rat pups, it always has an elongated
oval shape. On the 11th day of development of rat pups, the iron has an elongated oval (72.2%)
and rounded shape (27.8%). In 16-day-old rat pups, the prostate has an elongated-oval (76.5%)
and rounded shape (23.5%). By the end of the sucking period, i.e. by day 21, the organ has an
elongated oval (87.5%) and rounded shape (12.5%). In infantile (1-month-old) and juvenile (3-
month-old) rat pups, the prostate gland is located in the pelvic cavity under the bladder, from
behind it comes into contact with the anterior surface of the pubic symphysis, behind which the
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rectum is located. In monthly rat pups, the iron has an elongated-oval (78.6%) and rounded
shape (21.4%). At the 3rd month of development, the prostate has an elongated-oval (83.3%) and
rounded shape (16.7%).

In young animals 6 months of age, the prostate gland is characterized by a two-lobed (78.6%) or
four-lobed (21.4%) structure. At the age of 9 months, a two-lobed structure is observed in 16.7%
of cases, a four-lobed structure - in 83.3% of cases. With a two-lobed structure, both lobes have
an oblong oval shape. The gland, being under the bladder, covers the proximal end of the vas
deferens and is located along the lateral wall of the urethra. The size of the gland is larger than
the empty bladder.

At the age of one and a half years, the prostate has a four-lobed structure. The ventral lobe
consists of two oval-shaped lobes located ventrolateral to the bladder and attached to the urethra
by connective tissue. The dorsal and lateral lobes, commonly referred to as the dorsolateral
prostate, run along the urethra. The dorsolateral lobe is located behind the bladder and the
beginning of the seminal vesicles, its posterior surface is adjacent to the descending colon. Both
lobes are located above the upper edge of the pubic joint. The anterior lobes (coagulation gland)
are thin, tubular, oblong structures attached along the lesser curvature of the seminal vesicles.

Weight indicators and linear parameters of the prostate are presented in the table. It has been
established that the mass of the prostate gland in rats at birth ranges from 0.05 to 0.10 grams,
with an average of 0.08 + 0.003 grams. On the 6th day of development, the weight of the
prostate is in the range of 0.08-0.12 grams, on average 0.10+£0.002. The growth rate is 25.0%. In
11 day old rat pups, the weight of the prostate varies from 0.09 to 0.15 grams, with an average of
0.13 = 0.004 grams. The organ mass growth rate is 30.0%. On the 16th day of development, the
mass of the prostate ranges from 0.11-0.17 grams, on average it is 0.15 £ 0.004 grams. The
growth rate is 15.4%. By the end of the suction period (21 days), the weight of the prostate gland
is in the range of 0.16-0.22 grams, on average 0.19+0.004 grams. The growth rate is 26.7%. In
rats of infantile age (1 month), the mass of the prostate varies from 0.17 to 0.28 grams, with an
average of 0.24 + 0.009 grams. The organ mass growth rate is 26.3%. At the 3rd month of
development, i.e. in juvenile age, the weight of the prostate ranges from 0.26-0.39 grams, on
average - 0.34 £ 0.001 grams. The growth rate is 41.7%. In young 6-month-old rats, the mass of
the prostate gland ranges from 0.31 to 0.83 grams, averaging 0.60 £ 0.04 grams. The growth rate
is 76.5%. At the 9th month of development, the weight of the prostate varies from 0.66 to 1.09
grams, with an

Table. Age-related organometric parameters of the rat prostate during postnatal
ontogenesis

parameter number of Prostate

age animals organ weight thickness width length

(gr) (mm) (mm) (mm)

newborns 18 0,08+0,003 1,5+0,07 2,17+0,07 3,7+0,07
6 days 20 0,10+0,002* 1,9+0,06* 2,5+0,06 4,5+0,06*
11 days 18 0,13+0,004* 2,3+£0,07* 3,1+0,13* 5,3+0,13*
16 days 17 0,15+0,004 2,840,14 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 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

Note: * - reliability of differences in relation to previous age
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average of 0.91 + 0.04 grams. The organ mass growth rate is 51.7%. By the 1st year of life, the
weight of the organ ranges from 0.86 to 1.34 grams, with an average of 1.12 £ 0.05 grams. The
growth rate is 23.1%. At the age of one and a half years, the mass of the prostate is in the range
from 0.96 to 1.65 grams, on average it is 1.23 £ 0.07. The growth rate is 9.8%.

The study showed that the thickness of the prostate gland in newborn rat pups varies within 1-2
mm, averaging 1.5 + 0.07 mm. On the 6th day of development, the thickness also fluctuates
within 1-2 mm, averaging 1.9 = 0.06 mm. The thickness growth rate is 26.7%. By the 11th day,
the thickness of the organ is in the range of 2-3 mm, averaging 2.3 £ 0.07 mm. The growth rate
is 21.1%. On the 16th day of development, the thickness of the prostate varies within 2-4 mm,
averaging 2.8 £ 0.14 mm. The growth rate of the organ thickness is 21.7%. By the end of the
lactation period (21 days), the thickness of the prostate ranges from 3 to 5 mm, averaging 3.6 +
0.15 mm. The growth rate is 28.6%. In one-month-old rat pups, the thickness of the prostate
gland is 4-5 mm, on average it is 4.3 £ 0.08 mm. The growth rate of the organ thickness is
19.4%. At the 3rd month of development, the thickness of the prostate varies from 4 to 6 mm,
averaging 5.0 £ 0.18 mm. In 6-month-old rats, the thickness of the prostate is in the range of 5-8
mm, on average 6.7 = 0.25 mm. The growth rate is 34.0%. By the 9th month of development, the
thickness is 6-8 mm, on average 7.5 £ 0.18 mm. The growth rate is 11.9%. By the end of the 1st
year of life, the thickness of the prostate ranges from 6 to 9 mm, averaging 7.9 £ 0.32 mm. The
growth rate is 23.1%. In rats at the 18th month of development, the thickness of the prostate
gland varies within 7-10 mm, on average it is 8.4 £ 0.32 mm. The growth rate is 9.8%.

It was found that the width of the prostate gland in newborn rat pups is in the range of 2-3 mm,
averaging 2.17 = 0.07 mm. On the 6th day of development, the width of the organ also varies
within 2-3 mm, on average it is 2.5 £ 0.06 mm. The growth rate is 15.2%. In 11-day-old rat pups,
the width of the prostate ranges from 2 to 4 mm, on average, 3.1 = 0.13 mm. The growth rate of
the organ width is 24.0%. On the 16th day of development, the width of the prostate ranges from
3-4 mm, on average 3.5 + 0.07 mm. The growth rate is 12.9%. By the end of the sucking period,
i.e. by day 21, the width varies from 4 to 6 mm, averaging 4.6 £ 0.15 mm. The growth rate is
31.4%. In one-month-old rat pups, the width of the prostate gland is in the range of 4-7 mm, on
average, 5.3 £ 0.25 mm. The growth rate is 15.2%. At the 3rd month of development, the width
of the organ ranges from 5 to 7 mm, averaging 6.2 £+ 0.18. The growth rate is 17.0%. In 6-month-
old rats, the width of the prostate varies within 7-10 mm, on average it is 8.9 = 0.25 mm. The
growth rate is 43.5%. By the 9th month of development, the width of the prostate is in the range
from 12 to 18 mm, on average 15.0 + 0.55 mm. The growth rate of the organ width is 68.55%. In
one-year-old rats, the width of the organ ranges from 14 to 18 mm, on average 16.1 + 0.43 mm.
The growth rate is 7.3%. At the 18th month of development, the width of the prostate varies
from 16 to 20 mm, averaging 17.4 + 0.43 mm. The growth rate is 8.1%.

The study showed that the length of the prostate gland in rat pups at birth is in the range of 3-4
mm, averaging 3.7 = 0.07 mm. In rat pups on the 6th day of development, the length of the
prostate varies within 4-5 mm, on average 4.6 = 0.06 mm. The growth rate is 22.6%. On the 16th
day of development of rat pups, the length of the prostate gland varies from 5 to 7 mm, on
average it is 6.3 £ 0.14 mm. The growth rate of the organ length is 18.9%. By the end of the
suction period, the length of the organ is in the range of 7-9 mm, on average 7.9 £ 0.15 mm. The
growth rate is 25.4%. In monthly rat pups, the length of the prostate varies from 8 to 10 mm, on
average 9.0 £ 0.16 mm. The length growth rate is 13.9%. At the 3rd month of development, the
length of the organ varies from 8 to 11 mm. On average, it is 10.1 £ 0.28 mm. The growth rate is
12.1%. In 6-month-old rats, the length of the prostate gland ranges from 10 to 15 mm, on
average 13.0 £ 0.41 mm. The growth rate is 28.7%. At the 9th month of development, the length
of the prostate ranges from 11 to 16 mm, averaging 14.1 + 0.46 mm. The growth rate is 8.5%. In
12-month-old rats, the length of the prostate varies from 13 to 17 mm, on average, 15.2 + 0.43
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mm. The growth rate is 7.8%. At the 18th month of development, the length of the prostate gland
ranges from 14 to 18 mm, on average 16.1 £ 0.43 mm. The growth rate of the organ length is
5.9%.

Conclusions:

1.

The use of a complex of macroscopic and morphometric methods for studying the prostate
gland makes it possible to identify characteristic features that characterize the features of the
dynamics of development and formation of the organ occurring in the process of ontogenesis.

Structural age-related restructuring of the prostate is uneven and manifests itself in a change
in the shape-linear parameters of the organ, which is due to the morphological and functional
characteristics of the organ in different age periods.

The weight of the prostate during postnatal ontogenesis varies unequally. Its greatest growth
is observed in the interval from 3 to 9 months, the smallest - at the age of one and a half
years.

At all stages of postnatal ontogenesis, the length of the prostate is always greater than the
width and thickness, and from the age of 9 months, the transverse size of the gland begins to
prevail over the longitudinal and anterior-posterior dimensions. The greatest increase in these
indicators was noted by the end of the suckling period and in young rats 6 and 9 months of
age.
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