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MORPHOLOGICAL AND MORPHOMETRIC CHANGES OF SPLEEN
LYMPHOID TISSUES OF 3-4-5-MONTH-OLD STERILITY RATS AFTER
SIMULTANEOUS ADMINISTRATION OF 5 DIFFERENT DRUGS FOR 10
DAYS.

Saidov Akmal Abdullaevich
Ochilov Komil Rakhimovich

Bukhara State Medical Institute
Uzbekistan.

Abstract: The spleen is an important part of the lymphatic system as well as the immune
system. This means that it plays an important role in the development of our body against
the attack of pathogens, bacteria, viruses, fungi, parasites. It is located in the spleen-
abdominal cavity, next to the pancreas, its dimensions are about 10-12 centimeters is a
small organ. It is connected with the liver through a special network of blood vessels,
because some of its functions are complemented by the functions of the liver. In some blood
diseases (for example, thrombocytopenic purpura, some hereditary hemolytic anemia), the
function of the spleen is impaired. Pathologies of the spleen are treated conservatively
(drugs). He is prescribed antibiotics, anti-inflammatory and painkillers. The purpose of the
article is to develop the most effective and safe method of combating polypharmacy with
anti-inflammatory drugs. This makes it possible to improve the quality of medical care and
reduce the number of side effects of drugs.
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Relevance.The use of anti-inflammatory drugs depends on the organ in which the
inflammatory process is observed, its pathogenesis, etc. In inflammation caused by
infection, antibiotics and other chemotherapeutic agents are used, they suppress the life
activity of microorganisms and contribute to the inflammatory process in the microflora
environment. affects relatively. Certain chemotherapeutic agents (for example,
sulfonamides, tetracyclines, etc.) also eliminate inflammatory processes, but their
effectiveness is low. According to their chemical structure, anti-inflammatory drugs are
divided into steroid and non-steroidal groups. Anti-inflammatory drugs are used in the
treatment of inflammatory diseases with different causes. They are often used as a remedy
against rheumatism. Anti-inflammatory steroid drugs are used to treat myocarditis, acute
and chronic (nephritis, hepatitis, etc.) inflammatory diseases of internal organs.
Glucocorticoids are useful for local use in dermatology (for example, eczema, dermatitis,
neurodermatitis), ophthalmology (keratitis, conjunctivitis, iritis, blepharitis, etc.),
otorhinolaryngology (vasomotor and allergic rhinitis, inflammation of the external
auditory canal). is used.Currently, polypharmacy is considered a serious problem for the
healthcare system as a result of iatrogenicity, as it is clinically manifested by a decrease
in the effectiveness of pharmacotherapy and the development of serious adverse reactions
to drugs, as well as a significant increase in healthcare costs.

Material and methods. Morphological studies related to the creation of this
methodological recommendation were carried out in 2020-2022 in the vivarium and
research laboratory of the Bukhara State Medical Institute. All biological safety rules and
ethical principles of working with laboratory animals were strictly followed during the
storage, annihilation and anatomical dissection of laboratory animals. .

Permission was obtained from the Ethics Committee of the Ministry of Health of the
Republic of Uzbekistan to conduct experiments with laboratory animals (white rats).
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Based on the macroscopic and microscopic studies of the tissues taken from the
spleens of purebred rats during the period of 2020-2022, a total of 40 spleen tissues
divided into two groups were histologically studied. For general morphology, 1.5x1.5
cm pieces were cut from each spleen, that is, from the upper area, the middle area, and
the lower part, and frozen in 10% neutralized formalin solution for 24 hours. After
washing in running water for 2-4 hours, they were dehydrated in increasing concentrations
of alcohol and xylene, then diluted paraffin was poured, paraffin was frozen in a
refrigerator, and paraffin bricks were prepared from them.

Sections of 5-8 ?m were prepared from paraffin blocks on a slide microtome and
stained with hematoxylin and eosin. To study the morphological changes in the spleen
in the experimental groups of white rats in the experimental group, the histolaboratory
located in the Simulation Center of the Bukhara State Medical Institute was used, and
preparations were prepared there. The following anti-inflammatory agents were used to
study the effects of polypharmacy on the spleen in the experimental groups of purebred
white rats:

Aspirin (NYaQD-salicylic acid derivatives), paracetamol (NYaQD-anilide derivatives).
Results and conclusions. The spleen is covered with connective tissue, which forms

a capsule. In the interior, there are trabeculae (plates) that create a foundation. Trabecula
and plates form the support-contractile framework of the spleen. The presence of fibrous-
connective tissue, the main part of which is occupied by elastic fibers, can easily change
the size of the organ. The internal structure of the parenchyma consists of 2 parts: white
and red pulp

White pulp is divided into the following zones:
- periarterial - characterized by a large accumulation of T-lymphocytes;
- central - consists of B-lymphoblasts, B-lymphocytes, typical phagocytic and dendritic

cells.
- surrounds the peripheral periarterial and central zones. Its color  is slightly darker

than other zones. The composition of the mantle is characterized by the accumulation
of small lymphocytes in it, which are located between the circular connective fibers;

- the marginal zone is presented as a bridge for the white to red parenchyma.
- PALV has an elongated shape and is located in the T-zone of the spleen in the form

of accumulated lymphoid tissue in the direction of the pulpal artery.
red pulp Located between white parenchyma and plates. Forms erythrocytes between

the plates. The red pulp is divided into the following zones:
- venous sinuses are located at the very beginning of the venous system. The upper

part of the walls is fixed with connecting fibers. There are also sphincters that regulate
the inflow and outflow of blood through the venous sinuses. If the sphincter contraction
occurs in the venous zone, then this is a signal that a large amount of blood accumulates
in the splenic sinus;

- (pulp) the zone in the intestine is located between the venous sinuses, in which
slowly migrating white bodies play an important role in the process of iron metabolism
in the body become lymphocytes.

Evidence of changes in hemoglobin indicates the presence of bilirubin and transferrin.
Bilirubin enters the liver, from where it is sent to the bile. Transferrin has the function
of providing iron to newly created red cells.

The main functions of red parenchyma:
- Ensuring the safety of platelets, white and red cells.
- Monitoring the process of destruction of old red blood cells with platelets.
Conclusion: The following morphological and morphometric changes were detected

in the spleen lymphoid tissue of 3-4-5-month-old white rats after simultaneous
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administration of 5 different drugs for 10 days.
1.The capsule of the spleen from the outside - the elastic-connective tissue thickens

differently in different areas. When morphometric measurements were performed, different
indicators of thickening were determined in different areas. To sum up: It was determined
that the capsule of the spleen is "unnaturally" thickened.

2.In the area under the capsule, fullness of the sinusoids and small cracks in the stroma
- edema are expressed.

3.The white pulp of the spleen consists of lymphatic follicles. The central part of the
lymphoid follicle - the center of its reproduction: or cracks with small foci in the
reactive center - swelling, hyperplasia of V-lymphocytes. It was found that V-lymphocytes
are multiplying by mitosis,  Mantle and marginal area are reduced: mature V-lymphocytes
and follicular dendritic cells forming the microenvironment are actively involved in the
immune pathological process.

4.Periarterial atrophy of the central artery vessel eccentric to the white pulp :
increased T-lymphocytes, macrophages and interdigitating cells. This indicates the active
participation of the immune system in the pathological process.

T-lymphocytes are the basis of cellular immunity. (There are several different
subpopulations.)

 In this case, we can see that the spleen performs the function of both humoral and
cellular immune protection of the organism.

5.Red pulp area: enlarged, B-lymphocytes, plasmocytes and macrophages increased
in the spleen cord (Chordae lienalis).

Plasma cells (derived from V lymphocytes) - produce the main antibodies in humoral
immunity.

6.Splenic sinusoids (sinus lienalis) erythrocytes are swollen and erythrocytes broken
down by splenocytes, i.e. erythrocytes - the product is foci and scattered, irregularly
shaped black spots of various sizes - an abundance of hemosiderins was determined.

7.The central artery and veins are full, the endothelium is thickened without being
damaged, and its permeability has increased. It can be seen that the liquid part of the
blood, that is, its plasma, passes through the vascular wall and is absorbed into the
surrounding tissue. This process is called stromal vascular protein dystrophy and is a
protein fibrinoid process. If the fibrinoid process continues for a long time, it will
directly turn into hyalinosis. We can see that an acute immune pathological process is
developing.
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Picture 1. Spleen tissue of 3-month-old white rats. Morphological structure of the
spleen.

Dye Hem-eosin. ob 10x20 ok. The wall of the central artery is thickened, the inner
surface is deformed (1), the white pulp area: the central part of the lymph follicle or
the center of reproduction - hyperplasia of V lymphocyte swelling in the reactive center
(2), the red pulp area: the spleen is enlarged in the ribbon (Chordae lienalis), B-
lymphocytes, plasmocytes and macrophages are increased (3), splenic sinusoids (sinus
lienalis), erythrocytes are swollen, fragmented, focal and scattered, hemosiderins of
different sizes (4).
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Picture 2. Spleen tissue of 3-month-old white rats. Morphological structure of the
spleen.

Dye Hem-eosin. ob 10x20 ok. The wall of the central artery is thickened, the inner
surface is deformed (1), the area of the periarteriolar lymph layer (PALS) is increased
in T lymphocytes (2), the red pulp area: enlarged in the spleen belt (Chordae lienalis),
B-lymphocytes, plasma cells and macrophages are increased. (3), splenic sinusoids (sinus
lienalis) erythrocytes are swollen, fragmented, foci and scattered, hemosiderins of
different sizes (4).
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Picture 3. Spleen tissue of 3-month-old white rats. Morphological structure of the
spleen.

Dye Hem-eosin. ob 10x20 ok. Red pulp area: enlarged in splenic bands (Chordae
lienalis), B-lymphocytes, plasmocytes and macrophages increased (1), splenic sinusoids
(sinus lienalis), erythrocytes are swollen and fragmented, foci and scattered, hemosiderins
of different sizes ( 2), white pulp area: the central part of the lymph follicle or the
reproduction center - swelling in the reactive center, hyperplasia of V lymphocytes (3),
fullness of the sinusoids under the capsule and swelling

 
Picture 4. Spleen tissue of 3-month-old white rats. Morphological structure of the

spleen.
Dye Hem-eosin. ob 10x20 ok. Red pulp area: enlarged in splenic bands (Chordae

lienalis), B-lymphocytes, plasmocytes and macrophages increased (1), splenic sinusoids
(sinus lienalis), erythrocytes are swollen and fragmented, foci and scattered, hemosiderins
of different sizes ( 2), white pulp area: the central part of the lymph follicle or the
reproduction center - swelling in the reactive center, hyperplasia of V lymphocytes (3),
fullness of sinusoids under the capsule and swelling in the stroma (4).
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Picture 1. Spleen tissue of 4-month-old white outbred rats. Morphological structure of
the spleen. Dye Hem-eosin. ob 10x20 ok. Splenic capsule (by size) - elastic-connective
tissue is unevenly thickened. Fullness of sinusoids and swelling in the stroma under the
capsule (1), red pulp area: enlarged in the splenic band (Chordae lienalis), B-lymphocytes,
plasma cells and macrophages increased (2), splenic sinusoids (sinus lienalis), erythrocytes
are swollen and fragmented. Hemosiderins of various sizes are focal and scattered (3),
white pulp area: central part of the lymph follicle or reproduction center - edema in
the reactive center, hyperplasia of V lymphocytes (4).
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Picture  2. Spleen tissue of 4-month-old white outbred rats. Morphological structure
of the spleen. Dye Hem-eosin. ob 10x20 ok. Spleen capsule (by size) - elastic-connective
tissue abnormally thickened (1), fullness of sinusoids under the capsule and swelling in
the stroma (2), splenic sinusoids (sinus lienalis) erythrocytes are swollen, fragmented,
foci and scattered located, hemosiderins of different sizes (3).
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Picture 3. Spleen tissue of 4-month-old white rats. Morphological structure of the
spleen.

Dye Hem-eosin. ob 10x20 ok. Red pulp area: the spleen is enlarged in the cord
(Chordae lienalis), B-lymphocytes, plasma cells and macrophages are increased (1),
splenic sinusoids (sinus lienalis), erythrocytes are swollen and fragmented, focal and
scattered, hemosiderins of different sizes ( 2), white pulp area: the central part of the
lymph follicle or the reproduction center - edema in the reactive center, hyperplasia of
V lymphocytes (4).
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Picture 4. Spleen tissue of 4-month-old white rats. Morphometry of the spleen.
Dye Hem-eosin. ob 10x20 ok. Splenic sinusoids (sinus lienalis) swelling of erythrocytes

(1), splenocytes, i.e. erythrocytes broken down by macrophages - the product of
hemosiderins of various sizes is focal and scattered (2), red pulp area: the spleen is
enlarged in a ribbon (Chordae lienalis), B -lymphocytes, plasmocytes and macrophages
are increased (3), white pulp area: central part of the lymph follicle or reproduction
center - edema in the reactive center, hyperplasia of V lymphocytes (4).
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Picture 1. Spleen tissue of 5-month-old white rats. Morphological structure of the
spleen.

Dye Hem-eosin. ob 10x20 ok. Splenic capsule (by size) - elastic-connective tissue is
unevenly thickened. Fullness of sinusoids and swelling in the stroma under the capsule
(1), red pulp area: enlarged in the spleen (Chordae lienalis), B-lymphocytes, plasma
cells and macrophages increased (2), splenic sinusoids (sinus lienalis) erythrocytes
become splenocytes. erythrocytes broken down by macrophages - the product is focal
and scattered hemosiderins of different sizes (3), white pulp area: the central part of the
lymph follicle or the reproduction center - edema in the reactive center, hyperplasia of
V lymphocytes (4).
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Picture 2. Spleen tissue of 5-month-old white rats. Morphological structure of the
spleen.

Dye Hem-eosin. ob 10x20 ok. Red pulp area: the spleen is enlarged in the cord
(Chordae lienalis), B-lymphocytes, plasma cells and macrophages are increased (1),
splenic sinusoids (sinus lienalis) are filled with erythrocytes (2), splenocytes, i.e.
erythrocytes broken down by macrophages - the product is focal and scattered hemosiderins
of different sizes (3), white pulp area: the central part of the lymph follicle or reproductive
center - edema in the reactive center, hyperplasia of V lymphocytes (4).
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Picture 3. Spleen tissue of 5-month-old white rats. Morphological structure of the
spleen.

Dye Hem-eosin. ob 10x20 ok. Spleen capsule (by size) - elastic-connective tissue is
irregularly thickened (1), fullness of sinusoids under the capsule and swelling in the
stroma (2), splenocytes, i.e. erythrocytes broken down by macrophages - the product is
focal and scattered, various hemosiderins of different sizes (3).
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Picture 4. Spleen tissue of 5-month-old white rats. Morphological structure of the
spleen.

Dye Hem-eosin. ob 10x20 ok. Splenic capsule (by size) - irregularly thickened
elastic-connective tissue (1), fullness of sinusoids and swelling in the stroma under the
capsule (2), red pulp area: enlarged in the splenic cord (Chordae lienalis), B-lymphocytes,
plasmocytes and macrophages increased (3), splenic sinusoids (sinus lienalis) erythrocytes
were swollen, splenocytes, that is, erythrocytes broken down by macrophages - the
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product is focal and scattered hemosiderins of different sizes (4).
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