INTERNATIONAL MEDICAL SCIENTIFIC JOURNAL

ART OF MEDICINE




Art of Medicine Volume-1
International Medical Scientific Journal Issue-2
10.5281/zenod0.5558698

Art of Medicine International Medical Scientific journal

Founder and Publisher Pascual 1zquierdo-Egea
Published science may 2021 year. Issued Quarterly.
Internet address: http://artofmedicineimsj.us
E-mail: info@artofmedicineimsj.us

11931 Barlow PI Philadelphia, PA 19116, USA +1 (929) 266-0862

CHIEF EDITOR
Dr. Pascual Izquierdo-Egea

EDITORIAL BOARD

Prof. Dr. Francesco Albano Prof. Dr. Tamam Bakchoul

Dr. Catherine J. Andersen Prof. Dr. Pierre-Gregoire Guinot
Prof. Dr. Sandro Ardizzone Prof. Dr. Rainer Haak

Dr. Dmitriy Atochin Prof. Henner Hanssen|

Prof. Dr. Antonio Aversa

169



Art of Medicine Volume-1
International Medical Scientific Journal Issue-2
10.5281/zenod0.5558698

HISTOLOGICAL STRUCTURE OF THE RAT SPLEEN IN EARLY
POSTNATAL ONTOGENESIS

Dilnoza Akhrorovna Khasanova
PhD, associate professor of the Department of Anatomy, clinical anatomy (OSTA) of
Bukhara State Medical Institute named after Abu Ali ibn Sino, Bukhara, Uzbekistan

E-mail: akwamarin80@gmail.com

Abstract: On total sections of the spleen by the 21st day, the area occupied by the
white pulp also increases, the absolute number of Ilymphoid nodules with
reproduction centers increases to 31.4 + 2.1 and the marginal zone of periarterial
lymphoid couplings thickens. In the centers of reproduction of lymphoid nodules on
an area of 2500 sq. During this period, the number of blasts increases - 15.0 + 1.1 and
average lymphocytes to 16.9+ 2.3. On total sections of the spleen, white pulp
occupies 49.1+ 1.5% of the total area of the histological section. The proportion of
lymphoid nodules with breeding centers increases 2.1 times, equal to 34.3 +1.9 in
absolute numbers compared to the control.
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1. Introduction

1.1. The Relevance of the Problem. The spleen is an organ of immunogenesis
and lymphopoiesis, in which antigen-dependent differentiation of immunocompetent
cells occurs, the formation of effector cells and memory cells, as well as the
elimination of obsolete and damaged hematopoietic cells [10].

It has a complex anatomical structure of immunocompetent white pulp,
including periarterial lymphoid couplings, lymphoid nodules with germinative
centers, periarterial, mantle and marginal zones. This structure creates favorable
conditions for effective cooperative interaction of cells involved in the immune
response [1,2].

A population of immunocompetent cells usually has distribution mechanisms
in specific functional areas of the spleen. Understanding the immunomorphological
properties of this organ can be used in the diagnosis of pathological processes of
immune genesis [6,8].
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White and red pulp form reticular tissue, which plays an important role in the
stratification of each functional zone [7]. Dendritic cells of the spleen can contribute
to the escape of the tumor from immune surveillance [7,9].

The organs of the immune system are the main homeostatic and regulatory
organs for the internal environment of the body. The spleen is an important and the
largest peripheral organ of the immune system [3,4].

The spleen is the largest secondary lymphoid organ, at the fetal stage it also
performs the role of hematopoiesis. It acts as a blood filter, and also acts as a storage
place for iron, erythrocytes and platelets [5].

Knowledge of prenatal ontogenesis of the spleen will help to understand the
mechanisms of pathology in the organ and create methods of diagnosis and
prevention [7,9,10].

2. The Results of the Study.

Outside, the spleen of newborn baby rats is covered with a capsule consisting of
thin connective tissue. Trabeculae containing arteries and veins extend from the
capsule deep into the spleen.

The study of the cellular composition of the white pulp of newborn baby rats
showed the following picture: the width of the germinal center averaged -55.6 + 0.74
mlcrons The Wldth of the perlarterlal zone 1s on average 27 8 +0. 18 microns.

Flg 1 The spleen of a newborn rat IHC 10 X 20 1- whlte pulp, 2- lymph
node, 3- trabeculae, 4 - spleen capsule.

In a third of the total number of nodules, mantle and marginal zones can be
distinguished.

The width of the mantle zone averaged 69.6+1.09 microns. The width of the
marginal zone is on average 38.2 = 1.65 microns.
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The white pulp is formed mainly from lymphocytes at various stages of

maturation. There are small, medium and large lymphocytes.

The thickness of the capsule at the gate averaged -4.70+0.34, at the front end it
averaged 6.2+1.15 microns, at the rear end it averaged 5.5+0.14 microns. The
diameter of the trabecula in the proximal part averaged 11.8+0.12, and in the distal
part it averaged 8.7 microns. The depth of the trabecula averaged 12.1+0.17 microns.

The relative area of the white pulp is on average -24.6 + 0.6%. The relative
area of the red pulp averaged 75.4+0.1%.

Fig.2. The spleen of a newborn rat. Hematoxylin-eosin staining. 10x10.
1- lymphoid follicle, 2- red pulp, 3- spleen capsule

The number of lymphoid follicles (LF) without breeding centers averaged 2.3+
0.37, and with a breeding center averaged 7.3+ 0.1. The size of the LF is on average
40.4+ 0.2 microns. The distance between the marginal zone of the LF was on average
24.6 £ 0.15 microns, the distance between the germinal centers is on average 42.1 +
0.19 microns

The study of the trabecular vessels of newborn rats in the proximal part showed
that the thickness of the venous wall averaged 3.13+0.37 microns, the inner diameter
of the vein was on average 5.8+0.1 microns, the thickness of the artery wall averaged
4.3+0.07, the inner diameter of the artery was on average -5.0+0.12. The thickness of
the venous wall of the trabecular vessel in the distal part was on average 2.5+0.32,
the inner diameter of the vein averaged 4.7+0.2 microns, the thickness of the arterial
wall averaged 3.4+ 0.02, the internal diameter of the artery is on average 3.87 + 0.04.
The wall thickness of the venule of the pulpary vessel was on average 2 + (.12
microns, the inner diameter of the venule was on average 3.6 &+ 0.7, the wall thickness
of the arteriole was on average 2.6+ 0.42, and its inner diameter was on average 2.7+
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0.02 microns. The wall thickness of the lymphoid follicle venule is on average 1.4 +

0.08, the inner diameter 1s on average 3.5 + 0.12. The wall thickness of the lymphoid
follicle arteriole was on average 1.3 £+ 0.1, and the inner diameter of the LF arteriole
1s on average 2.7+ 0.31 microns.

The study of the cellular composition of the white pulp of 6-day-old baby rats
showed the following picture: the width of the germinal center averaged 64.1 = 0.6
microns. The width of the periarterial zone is on average 32.3 £0.12 microns.

The width of the mantle zone averages 71.9+1.12 microns. The width of the
marginal zone was on average 43.6+1.2 microns.

The thickness of the capsule at the gate was on average -5.54+ 0.31, at the front
end on average this value was equal to 6.7+ 0.12 microns, at the rear end it averaged
5.8+ 0.37. The diameter of the trabecula in the proximal part is on average 13.1 +
0.33, and in the distal part on average 9.7 + 0.52 microns. The depth of the trabecula
averages 15.4+0.72 microns.

The relative area of the white pulp is on average 22.8 + 0.41%. The relative
area of the red pulp averaged 76.81+0.15%.

The number of lymphoid follicles (LF) without breeding centers averaged 3.2
+0.1, and with a breeding center averaged 8.73. The LF dimensions were equal to an
average of 50.0 microns. The distance between the marginal zone of the LF averaged
25.1 microns, the distance between the germinal centers averaged 48.3 microns.

The study of the trabecular vessels in the proximal part showed that the
thickness of the venous wall averaged 3.7 microns, the inner diameter of the vein was
6.4 microns on average, the thickness of the artery wall averaged 4.81, and the inner
diameter of the artery averaged -5.44. The trabecular vessel in the distal part had the
following values: the thickness of the venous wall was on average 2.75, the inner
diameter of the vein was on average 4.9 microns, the thickness of the arterial wall
was on average 3.7, the inner diameter of the artery was on average 4.1. The wall
thickness of the venule of the pulpary vessel is on average 2.38 microns, the inner
diameter of the venule was on average 4.1, the wall thickness of the arteriole was on
average 2.7, and its inner diameter was on average 2.9 microns. The wall thickness of
the lymphoid follicle venule is on average 1.5, the inner diameter is on average 3.4.
The wall thickness of the Ilymphoid follicle arteriole was on average 1.4, and the
inner diameter of the LF arteriole is on average 2.8 microns.

The width of the germinal center of 11-day-old rats was on average 68.1+0.2
microns, and the periarterial zone was on average 35.8+0.4 microns.

The width of the mantle zone averages 77.3+£2.2 microns. The width of the
marginal zone is on average 46.6 + 1.21 microns.

173



Art of Medicine Volume-1
International Medical Scientific Journal Issue-2
10.5281/zenod0.5558698

The thickness of the capsule at the gate was on average -6.28 + 0.14, at the

anterior end on average this value was equal to 8.84 microns, at the posterior end it
averaged 7.21. The diameter of the trabecula in the proximal part is on average 13.4,
and in the distal part on average 10.01 microns. The depth of the trabecula averaged
21.0 microns.

The relative area of the white pulp was on average 22.5+0.2%. The relative
area of the red pulp averaged 77.4+0.13%.

The number of lymphoid follicles (LF) without breeding centers averaged 2.5,
and with a breeding center averaged 9.2. The size of the LF is 57.6 microns on
average. The distance between the marginal zone of the LF averaged 24.3 microns,
the distance between the germinal centers was 55.8 microns on average.

The study of the trabecular vessels in the proximal part showed that the
thickness of the venous wall averaged 4.3 microns, the inner diameter of the vein was
6.6 microns on average, the thickness of the artery wall averaged 5.1, and the inner
diameter of the artery averaged -5.7. The trabecular vessel in the distal part had the
following values: the thickness of the venous wall was on average 3.1, the inner
diameter of the vein was on average 5.5 microns, the thickness of the arterial wall
was on average 4.0, the inner diameter of the artery was on average 4.9. The wall
thickness of the venule of the pulp vessel averaged 2.5 microns, the inner diameter of
the venule averaged 4.61, the wall thickness of the arteriole was on average 3.1, and
its inner diameter was on average 3.3 microns. The wall thickness of the lymphoid
follicle venule is on average 1.6, the inner diameter is on average 4.1. The wall
thickness of the lymphoid follicle arteriole was on average 1.7, and the inner diameter
of the LF arteriole was on average 3.1 microns.

The study of the cellular composition of the white pulp of 16-day-old baby rats
showed the following picture: the width of the germinal center is on average 77.0 +
0.3 microns. The width of the periarterial zone averaged 40.6+0.7 microns.

The width of the mantle zone averages 82.4+4.2 microns. The width of the
marginal zone is on average 52.6 £+ 1.3 microns.

The thickness of the capsule at the gate was on average -5.9 + 0.2, at the
anterior end on average this value was 11.5 microns, at the posterior end it averaged
9.7. The diameter of the trabecula in the proximal part is on average 14.0, and in the
distal part on average 10.6 microns. The depth of the trabecula averaged 21.4
microns.

The relative area of the white pulp is on average 22.8 + 0.4%. The relative area
of the red pulp averaged 77.34+0.2%.

The number of lymphoid follicles (LF) without breeding centers averaged 2.5,
and with a breeding center averaged 8.12. The LF dimensions were equal to an
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average of 63.9 microns. The distance between the marginal zone of the LF averaged

24.3 microns, the distance between the germinative centers averaged 63.5 microns.

The study of the trabecular vessels in the proximal part showed that the
thickness of the venous wall averaged 5.2 microns, the inner diameter of the vein
was on average 6.8 microns, the thickness of the artery wall was on average 5.5, the
inner diameter of the artery was on average -6.4. The trabecular vessel in the distal
part had the following values: the thickness of the venous wall was on average 3.4,
the inner diameter of the vein was on average 5.8 microns, the thickness of the
arterial wall was on average 4.2, the inner diameter of the artery was on average 5.3.
The wall thickness of the venule of the pulpary vessel averaged 2.5 microns, the
inner diameter of the venule averaged 5.12, the wall thickness of the arteriole is on
average 3.1, and its inner diameter was on average 3.7 microns. The wall thickness
of the lymphoid follicle venule is on average 1.7, the inner diameter is on average
4.3. The wall thickness of the lymphoid follicle arteriole was on average 1.82, and
the inner diameter of the LF arteriole is on average 3.12 microns.

The study of the cellular composition of the white pulp of 21-day-old baby
rats showed the following picture: the width of the germinal center was on average
80.4 + 0.4 microns. The width of the periarterial zone averaged 41.8+0.7 microns.

The width of the mantle zone averaged 85.6+2.7 microns. The width of the
marginal zone was on average 54.8+1.4 microns.

The thickness of the capsule at the gate was on average -7.14+0.17, at the
front end on average this value was equal to 13.9 microns, at the rear end it averaged
13.2. The diameter of the trabecula in the proximal part is on average 15.5, and in
the distal part on average 11.4 microns. The depth of the trabecula averaged 21.8
microns.

The relative area of the white pulp was on average 24.9+0.52%. The relative
area of the red pulp averaged 75.2+0.23%.

The number of lymphoid follicles (LF) without breeding centers averaged
2.13, and with a breeding center averaged 8.8. The size of the LF was 77.6 microns
on average. The distance between the marginal zone of the LF was on average 24.6
microns, the distance between the germinative centers was on average 66.4 microns

The study of the trabecular vessels in the proximal part showed that the
thickness of the venous wall averaged 5.73 microns, the inner diameter of the vein
was on average 7.33 microns, the thickness of the artery wall averaged 6.33, and the
inner diameter of the artery averaged -7.12. The trabecular vessel in the distal part
had the following values: the thickness of the venous wall averaged 3.7, the inner
diameter of the vein averaged 6.3 microns, the thickness of the arterial wall averaged
4.6, the inner diameter of the artery averaged 5.6. The wall thickness of the venule
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of the pulpary vessel averaged 2.9 microns, the inner diameter of the venule

averaged 5.13, the wall thickness of the arteriole averaged 3.5, and its inner diameter
averaged 4.5 microns. The wall thickness of the lymphoid follicle venule is on
average 1.9, the inner diameter is on average 4.3. The wall thickness of the lymphoid
follicle arteriole was on average 2.1, and the inner diameter of the arteriole is on
average 3.4 microns.

3. Discussion and Conlcusions.

In the early postnatal ontogenesis of the rat spleen, the surface layers develop
faster, then the ratio changes and subsequently the growth of the middle and deep
layers is observed. The greatest rate of increase in the thickness of trabeculae was
observed up to the 21st day of age by 1.3 times. The decrease in the thickness of the
capsule and the trabecula of the thymus depends on age. The greatest decrease in the
thickness of the capsule is observed on the 11th day, trabeculae - on the 21st day. On
total sections of the spleen by the 21st day, the area occupied by the white pulp also
increases, the absolute number of lymphoid nodules with reproduction centers
increases to 31.4 + 2.1 and the marginal zone of periarterial lymphoid couplings
thickens. In the centers of reproduction of lymphoid nodules on an area of 2500 sq.
During this period, the number of blasts increases - 15.0 £ 1.1 and average
lymphocytes to 16.9+ 2.3. On total sections of the spleen, white pulp occupies 49.1+
1.5% of the total area of the histological section. The proportion of lymphoid nodules
with breeding centers increases 2.1 times, equal to 34.3 +1.9 in absolute numbers
compared to the control. In the centers of reproduction of lymphoid nodules on an
area of 2500 microns, the number of blasts reaches up to 19.6 £ 0.8, the number of
macrophages is 3.4 + 0.4. In the deep part of the periarterial lymphoid couplings, the
number of plasmocytes and small lymphocytes reaches maximum figures. In the
splenic cords, the maximum number of plasmocytes, small lymphocytes and
macrophages is noted, compared with the control.
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