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ABSTRACT
Objective: to establish the morphometric changes in the seminal vesicles of rats of the reproductive period at the conditions of prolonged
systemic immunosuppression.

Material and methods. The study was carried out on 60 white rats of the reproductive period, obtained from the vivarium of laboratory animals
of the SI LPR «ST. Luke Lugansk State Medical University». The immunosuppressive state was modeled by administration of cyclophosphamide
at a dosage of 1.5 mg/kg body weight intramuscularly tenfold. The rats were taken out from the experiment by decapitation under ether anesthesia
on 1, 7, 15, 30 and 60 days after the end of the drugs administration. The organs were weighed, the relative mass was calculated, the length,
width and thickness were determined by means of a caliper. The volume of the organ was established by the method of water displacement in a
graduated cylinder containing distilled water. At the microscopic level, examined the height and width of epithelial cells, their volume, and also the
larger and smaller diameters and the volume of the cell nuclei. Volumetric values were calculated from the formula for the volume of an elongated
ellipsoid of revolution.

Results of the study. Statistically significant decrease in all studied organometric parameters occurred both at the early (7, 15 days) and late
observation periods (30 days). Micromorphometric parameters after cyclophosphamide administration also decreased with respect to the control
group at similar times. The size of the nuclei and their volume decreased on 7, 15 and 30 days: the larger and smaller diameters significantly
decreased by 3.99%, 4.98%, 8.38% and 3.22%, 6.56%, 8, 06% respectively. The parameters of the volume of the nuclei of the epithelial cells of the
seminal vesicles of the animals of the control groups significantly exceeded the data of the experimental rats at the same time by 7.07%, 11.02%
and 15.77%. At 1 and 60 days, statistically significant differences between the parameters studied were not established.

Conclusions. Statistically significant changes in organometric parameters of the organ are noted both at the early (7, 15 days) and late
observation periods, which indicates the direct influence of cyclophosphamide on the biosynthetic processes in the organ. Micromorphometric
changes, as well as the results of cyto- and karyometry, confirm the organometric data and indicate the development of local disturbances in the
morphogenesis of seminal vesicles caused by disregulation of the endocrine-immune homeostasis of the organ.
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Introduction in homeostasis, which is reflected group received similar volumes of 0.9%

In recent years, the efforts of scientists
are aimed at revealing the structural
and functional foundations of human
interaction and the environment, based on
a comprehensive analysis of the influence
of external factors on the organism, the
structure of anthropological connections,
the  characteristics  of individual
manifestations [1]. The first to change the
environment are the regulatory systems
of the body - immune, endocrine,
nervous. It has been proved that
unfavorable exogenous effects, including
the use of various pharmacological
agents, cause pronounced systemic
immunosuppression in the body [5].
Violations in the structure and functioning
of regulatory bodies naturally stimulate a
complex reaction from other structures,
including those performing reproductive
function. Being in constant functional
tension during puberty, these organs
are especially sensitive to changes

in a number of clinical experiments.
However, against the backdrop of
a variety of laboratory-instrumental
research methods, a fundamental
morphological study of the organs
of the male reproductive system in
immunosuppression, according to
available literature, has so far not been
carried out.

Objective- to establish morphometric
changes in the seminal vesicles of rats of
the reproductive period at the conditions of
prolonged systemic immunosuppression.

Material and methods. The study
was carried out on 60 white rats of the
reproductive period, obtained from the
vivarium of laboratory animals of the Sl
LPR «St. Luke Lugansk State Medical
University». The immunosuppressive
state was modeled by administration
of cyclophosphamide at a dosage of
1.5 mg/kg body weight intramuscularly
tenfold. Animals belonging to the control

NaCl solution in the same way. The rats
were taken out from the experiment by
decapitation under ether anesthesia
on days 1, 7, 15, 30 and 60 days after
the end of the drugs administration.
When working with animals, they were
guided by the Directive 2010/63/ EU
of the European Parliament and the
Council of the European Union for the
protection of animals used for scientific
purposes [4]. The organs were weighed
on a torsion balance, the relative mass
was calculated, the length, width and
thickness were determined by means
of a caliper. The volume of the organ
was established by the method of
displacement of water in a graduated
cylinder containing distilled water. The
organ underwent classical histological
wiring, the resulting sections 4-6 ym thick
were stained with hematoxylin-eosin
and photographed using the «Olympus
CX-41» morphometric complex.



Micromorphometric measurements of
objects were carried out by uploading the
obtained digital images to the computer
program ASCON «Compass-3D 17.0»
with calibration by means of photos of
the object-micrometer in similar modes
of shooting. At the microscopic level, the
organs examined the height and width
of epithelial cells, their volume, and the
larger and smaller diameters and the
volume of the cell nuclei. The volume
indices were calculated from the formula
for the volume of an elongated ellipsoid
of revolution:

V=,

where V is the nucleus volume, A is
the larger diameter, and B is the smaller
diameter [2].

The obtained data was processed
using the specialized program «StatSoft
Statistica v6.0». The methods of
parametric statistics were used, since the
use of the Shapiro-Wilk criterion allowed
the establishment of a normal distribution
of indicators in the sample. The reliability
of the differences between the values of
the parameters of the experimental and
control groups was determined with the
help of the Student-Fisher criterion with
an error probability p<0.05 permissible
for biomedical research.

Results of the study. Seminal vesicles
are paired organs, which necessitates
their two-sided study. However, the
obtained data indicate that in the control
and experimental groups there were
no significant differences between the
analogous parameters of the right and
left seminal vesicle, so the results of the
right organ research will be presented in
the following.

Seminal vesicles have the appearance
of sacciform formations located above the
prostate gland, and are covered with a
connective tissue capsule. The clearance
of each vesicle is irregular in shape; the
mucosa is characterized by a specific
architecture, giving it the appearance of
honeycomb cells (Fig. 1). The epithelium
consists of columnar secretory and
rounded basal cells.

The parameters of the seminal
vesicles of the animals of the control
groups underwent regular changes in
connection with the peculiarities of their
morphogenesis (Table 1).

Macromorphometric parameters of
seminal vesicles after administration of
cyclophosphamide were also subjected
to significant dynamics. A statistically
significant decrease in all the studied
parameters occurred both at the early
(7, 15 days) and late observation periods
(30 days). The deviation of the length
of the organ from the control group
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Fig. 1. Seminal vesicles of animals of the reproductive period: A - 7 days after application
of cyclophosphamide; B - 7 days after application of 0.9% solution of NaCl. 1 - mucous, 2
- muscle layer, 3 - adventitia. Coloring with hematoxylin-eosin. Zoom: approximation: Zoom

18,5. Objective: PlanC N 10x/0.25 «/-/FN22.

of the rats was 13.55%, 16.05% and
14.62%, respectively, of the above-
mentioned days. Similarly, the width
and thickness of seminal vesicles
decreased with immunosuppression:
the changes were 5.62%, 4.77%,
3.16% and 10.78%, 12.25%, 4.82% at
the same time. A statistically significant
decrease in body volume was observed
on days 7, 15 and 30, and were 27.16%,

29.86% and 21.30%, respectively. The
micromorphometric parameters of the
epithelial cells of the seminal vesicles
of the reproductive period in the control

groups underwent a regular age
dynamics (Table 2).
After the administration of

cyclophosphamide, the decrease in the
height and width of the epithelium was
4.61, 5.02, 7.09 and 4.87, 6.64, 7.91%,

Table 1

Organometric indices of the seminal vesicles of rats in the reproductive period
of the control groups (M+m, n=30)

Parameter. Dates of observation, days
arameters 1 7 15 30 60

Abs"l;ﬁ;ma“’ 395,80+17.45] 420,5246.57 |455,00410.28| 498342625 | 5257141665
Relag@;a“’ 1,910,12 | 1,93+0,08 | 191£0,04 | 221+0,09 2274011

Length, mm | 21,53+1,08 | 24.30£1,12 | 26.2820,66 | 28.87£124 | 30,15£1,53

Width, mm | 8.882031 | 9.20:0.17 | 9.9520.12 | 10.9720.11 | 11,4320.19
Thickness, mm | 6402032 | 6,650.12 | 6.80£0.15 | 7.60£0.14 | 9.30£0.10
Volume, mm® |640,7545,64779,0429.87|930,9921 24|1260,24+28.74 1678 ,04109,56

Table 2

Micromorphometric indices of the seminal vesicles of rats in the reproductive period
of the control groups (M+m, n=30)

Dates of observation, days

Parameters 1 7 G 30 60
Heightof | 1514012 | 17,6620,11 | 18,53£0,29 | 19,66+0,18 | 20,24+0,34
epitheliocyte, um

Width of the | 11 971094 | 12,65£0,19 | 13,25£0,17 | 13,95£0,19 | 15,62+0,32
epitheliocyte, um

Volume of epithetiocyte, wm3 |1 285 83427, 35(1479,65+20,31{1703,31434,56{2003,17+35,63[2585,58+69,21
Lda.rger““de“s 11,2040,12 | 11,45£0,05 | 11,86+£0,05 | 12,69+£0,12 | 12,39+0,28
1ameter, pm

Sgl.a“ern“"leus 7,65£0,07 | 7,98+0,07 | 823+0,06 | 8,64+0,08 | 879+0,14
lameter, pum

NUCI"‘LSH;(’lume’ 89,68+1,76 | 95,63+1,15 | 102,16+0,96 | 114,76+0,94 | 113,99+5,17
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respectively, on 7, 15 and 30 days of
follow-up. The size of the nuclei and their
volume decreased at the same time:
the larger and smaller core diameters
significantly decreased by 3.99%, 4.98%,
8.38% and 3.22%, 6.56%, 8.06%. The
parameters of the volume of the nucleus
of the epithelial cells of the seminal
vesicles of the animals of the control
groups significantly exceeded the data of
the experimental rats at the same time by
7.07,11.02 and 15.77%.

At 1 and 60 days statistically significant
differences between the parameters
studied were not established.

The established changes in the
parameters of the seminal vesicles
indicate an intensive reaction

from the organ in response to the
immunosuppressive effect. Itis known that
the use of cyclophosphamide according
to this scheme induces the development
of the systemic immunosuppression state
[6]. Under these conditions, changes in
the organ indicators can be explained by
the direct cytotoxic effect of the drug on
actively dividing cells, including secretory
epitheliocytes. S.S. Ostrovskaya et al.
(2014) observed the active reaction of
the organs of the male reproductive
system in the experiment after exposure
to salts of heavy metals [7]. Changes in
micromorphometric indicators, indicative
of the degree of functional activity
of seminal vesicles, may explain the
disregulatory effect of cyclophosphamide
on local endocrine and immune
homeostasis. Thus, Yu.S. Khramtsova
et al. proved the fact of spermatogenesis
disturbances under conditions of changes
in the cooperation of the endocrine
apparatus of the testes with the local
complex of immunocompetent cells [3].

Conclusions.

1. In conditions of prolonged
immunosuppression, an active response
is observed on the part of the seminal
vesicles of animals of the reproductive
period.

2. Statistically significant changes in
the organ’s organ indicators are observed
both at the early (7, 15 days) and late
observation periods, which indicates the
direct influence of cyclophosphamide on
the biosynthetic processes in the organ.

3. Micromorphometric changes,
as well as the results of cyto- and
karyometry, confirm the organometric
data and indicate the development of
local disturbances in the morphogenesis
of seminal vesicles caused by the
dysregulation of the endocrine-immune
homeostasis of the organ.

4. The results obtained give rise to
interest in the study of the structure of
seminal vesicles in acute age-related

immunosuppression.
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