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IMMUNOMORPHOLOGICAL FEATURES OF SPLENIC 

HISTOLOGICAL STRUCTURES IN WHITE RATS 

WITH SELENIUM-INDUCED MICROELEMENTOSIS 
 

The actual ministry. To maintain the health of the human immune system 

plays an important role. As a member of the spleen, the immune system is of 

particular interest, because the immune system of the body of people and animals  

is one of the systems are sensitive, any effects will respond quickly [1, 2, 5, 6, 9]. 

Large secondary member of the spleen limfoid, filtration, cleaning, immune, 

blood and performs functions such as storage of reserves in the form [1]. 

Different chemical elements, in particular, is important in maintaining the 

health of the body's physiological activity and micronutrients. Micronutrients, 

growth, development, reproduction, lactation, it is necessary to provide gemapoesys 

and other vital processes. The immune system depends on the amount of active in 

their body. Micronutrients in the body and is involved in regulation of mineral 

metabolism metabolic provides all types of processes [7]. 

According to many experts, feeding its human health depends on the nature of 

the product. Human health, life expectancy and plays the main role in maintaining 

the quality among micronutrients which are important nutritional factors [3, 4, 9]. 

As the study object, 80 white outbred male rats aged 6 and 9 months, 

maintained under standard vivarium conditions, were used. 

Material and methods. 

The study was conducted on 80 white outbred male rats aged 6 and 9 months. 

All experimental procedures involving animals were performed in accordance with 

ethical guidelines for the use of laboratory animals and the principles of the Helsinki 

Declaration. The rats were maintained under standard vivarium conditions. The age, 

sex, body weight, diet, and housing conditions of the experimental animals were 

standardized and appropriate for the study design. To evaluate the morphofunctional 

characteristics of the spleen, the animals were divided into two groups: Group I – 

control animals (n = 40) and Group II – rats fed a selenium-deficient diet (n = 40). 

Selenium deficiency was induced using a specially formulated feed produced by 

ALTROMIN Spezialfutter GmbH & Co. KG (Germany). The feed was supplied 

with official Certificate No. 36/2024. Rats in the control group received a standard 

laboratory diet twice daily. Animals in the experimental group were fed 20 g of the 
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specialized selenium-deficient diet, adjusted according to body weight, twice daily 

for a period of 24 weeks. 

The white outbred rats in the control and experimental groups were removed 

from the experiment and decapitated under ether anesthesia. The abdominal cavity 

was opened, and the spleen was carefully excised. Spleen specimens were fixed in 

10% neutral buffered formalin and, after washing in running water for 2–4 hours, 

were dehydrated through ascending concentrations of ethanol and chloroform. 

Paraffin blocks were then prepared according to standard histological procedures. 

The paraffin blocks were sectioned at a thickness of 4–6 μm and stained with 

hematoxylin–eosin and Van Gieson methods. 

To study the cellular composition of the splenic lymphoid structures, the 

numbers of cells in the white pulp components (periarterial lymphatic sheath, 

germinal center, mantle zone, and marginal zone) were counted under oil immersion 

using a NOVEL Model NLCD-307 microscope (China). Cell counting was 

performed using a morphometric grid mounted in the microscope eyepiece. 

Statistical processing of the study data was performed using parametric 

variation statistical methods with reference to the tables of Strelkov (1986). The 

significance of differences between the compared values was assessed using 

Student’s t-test. Differences were considered statistically significant at p ≤ 0.05. 

Results.  In the control group, the spleen of white rats was externally covered 

by a connective tissue capsule. Trabeculae extended from the capsule into the organ, 

forming a branched network. The splenic parenchyma was located between the 

trabeculae. The organ parenchyma consisted of red and white pulp. The red pulp 

contained sinusoidal capillaries and splenic cords, whereas the white pulp was 

composed of numerous lymphoid follicles and periarterial lymphoid sheaths. 

In the spleens of healthy white rats, the expression level of the CD3 marker, 

which identifies T lymphocytes, was 31.56±1.18% and 25.46±1.02% at 6 and 9 

months of age, respectively. The expression level of the Ki-67 marker, which 

reflects cellular proliferative activity, was 9.86±0.64% and 6.14±0.46% in the 

corresponding age groups. 

Analysis of lymphocyte numbers in the white pulp structures of the spleens of 

6-month-old laboratory animals revealed an average of 120.32±1.22 cells in the 

germinal center, 102.18±1.24 cells in the periarterial zone, 133.48±1.34 cells in the 

mantle zone, and 100.17±1.16 cells in the marginal zone. In 9-month-old white rats, 

the corresponding values were 114.64±1.16, 93.24±1.14, 126.63±1.18, and 

92.96±1.12 cells, respectively. 

In the group with experimentally induced selenium deficiency, the thickness of 

the splenic capsule in the hilar region increased by 1.08-fold in both the 6- and 9-
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month-old age groups compared with the control animals. The diameter of the 

proximal part of the trabeculae increased by 4.4% and 4.74%, while that of the distal 

part increased by 4.77% and 5.1% in the respective age groups. A reduction in the 

relative area of the white pulp was observed, amounting to 5.1% in 6-month-old rats 

and 6.12% in 9-month-old rats. The width of the periarterial lymphoid sheath, as 

well as the diameters of the lymphoid follicles and germinal centers, decreased by 

1.05- and 1.06-fold in the respective age groups. 

The follicular coefficient, which characterizes the functional state of splenic 

lymphoid structures, decreased by 1.10-fold in 6-month-old rats and by 1.13-fold in 

9-month-old rats. The germinal follicular index, reflecting the condition of germinal 

centers and the level of humoral immune response, as well as the lymphoid 

coefficient, indicating the ratio between T- and B-cell zones, decreased by 1.01-fold 

in the 6-month-old age group. 

In 6-month-old white outbred rats with selenium deficiency, the numbers of 

lymphocytes in the germinal center, periarterial lymphoid sheath, mantle zone, and 

marginal zone of the white pulp decreased by 3.4%, 6.3%, 4.5%, and 5.2%, 

respectively, compared with control animals. In 9-month-old rats, the corresponding 

decreases were 4.75%, 8.4%, 6.3%, and 7.43%, respectively. 

In the spleens of experimental-group rats, the expression level of the CD3 

marker decreased by 5.08% in the 6-month-old age group and by 6.1% in the 9-

month-old age group. Likewise, the expression level of the Ki-67 marker, indicative 

of cellular proliferative activity, decreased by 4.14% and 3.02%, respectively, in the 

corresponding age groups. 

Conclusion.  Selenium deficiency was associated with an increase in the 

thickness of the splenic capsule and the diameter of the trabeculae in laboratory 

animals, accompanied by a reduction in the relative area of the white pulp, the width 

of the periarterial lymphoid sheath, and the diameters of the lymphoid follicles and 

germinal centers. Decreases in morphofunctional parameters, including the 

follicular coefficient, germinal follicular index, and lymphoid coefficient, as well as 

reductions in the numbers of lymphocytes within the germinal center, periarterial, 

mantle, and marginal zones, indicate suppression of the immune response in the 

splenic lymphoid structures. 

The results of the immunohistochemical analysis demonstrated a decline in the 

proliferative and functional activity of immunocompetent cells in the spleen. These 

alterations were particularly pronounced in the spleens of 9-month-old white 

outbred rats, suggesting that selenium deficiency induces significant age-dependent 

morphological changes in the splenic lymphoid structures. 
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