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Abstract: This article is devoted to an urgent problem – the development of the spleen as an organ 

of the immune system at the stages of postnatal ontogenesis. In an experiment on 40 white mongrel male 

rats of 5 age groups using histological and morph metric methods followed by statistical analysis, data on 

the morph metric parameters of the spleen of white rats in postnatal ontogenesis are presented. It was 

found that the studied quantitative parameters of the white pulp of white rats undergo significant 

postnatal changes, expressed in different age aspects. 
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Relevance. The immune system of humans and animals is one of the most sensitive systems 

of the body, which quickly reacts to external influences [6].  

The largest peripheral organ of the immune system is the spleen [2; 5; 9], one of the main 

functions of which is the formation of a generalized immune response to the effects of 

various pathogenic agents, which ensures the maintenance of immune homeostasis and, 

consequently, the necessary level of adaptive potential of the body [3; 5,14,15]. 

The immunocompetent compartment of the spleen parenchyma is represented by its white 

pulp (WP), where two main B- and T-dependent zones are formed, that is, areas of 

localization of mainly B- and T-lymphocytes. These are, respectively, lymphoid follicles (LF) 

and per arterial lymphoid couplings (PALM) [2; 4; 5; 8].  

A large number of scientific studies based on the study of this organ as a person have been 

devoted to the study of reactive changes of the spleen, in particular the structural elements of 

WP [4;5;8;12,17], and various agricultural and laboratory animals [1;3;4;7,16].  

Despite the existence of numerous modern studies on the structure of the spleen under the 

influence of external factors [6], the issues of morph functional changes in the lymphoid 

formations of the spleen in the age aspect remain insufficiently studied. To accurately 

represent the reactions of the lymphoid structures of the spleen to any external stimuli or 

foreign elements, it is necessary to know the morphology of the limophid structures of the 

spleen normally. 

The purpose of the study. To study the regularities of the age dynamics of the features of 

the histological structure of the white pulp of the spleen of white mongrel rats in postnatal 

ontogenesis from birth to 12 months of age. 

Materials and methods. 

The study was conducted on 40 white male mongrel rats, weighing from 20 to 280 g., which 

were kept in vivarium conditions with a standard diet, free access to water, and the usual 

mode of purification. The slaughter of rats was carried out under ether anesthesia at the ages 
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of newborns, 90, 180, 270 and 360 days from the beginning of the experiment. The rats were 

divided into five age groups, 8 individuals each: group 1 - newborns, group 2 - 90-day-old 

rats, group 3 - 180-day-old rats, group 4 - 270-day-old rats, group 5 - 360-day-old rats. The 

studies were carried out in compliance with the rules of humane treatment of animals, which 

are regulated by the "Rules for carrying out work using experimental animals" approved by 

the Ethics Committee of the Bukhara State Medical Institute named after Abu Ali ibn Sino 

(No. 18 of 16.01.2018), and were also based on the provisions of the Helsinki Declaration of 

the World Medical Association of 1964, amended in 1975, 1983, 1989, 1996, 2000, 2002, 

2004, 2008, 2013 years .  

 For morphological examination, splenic fragments were fixed in a 10% formalin solution, 

passed through a battery of alcohols and poured into paraffin blocks according to generally 

accepted methods. Paraffin sections 5-8 microns thick were stained with hematoxylin - eosin. 

Histological and morph metric examination was performed using a Leica CME microscope, 

with a Leica Microsystems CH-9435 digital camera. At the same time, the relative area of the 

white pulp (in%), the diameters of lymphoid nodules (in microns), germinative centers (in 

microns), the width of the mantle zone (in microns), the marginal zone (in microns) of lymph 

nodes were determined on the sections of the tear.  

Mathematical processing was performed directly from the general data matrix "Excel 7.0" 

with the involvement of the capabilities of the program "STTGRAPH 5.1", the standard 

deviation and representativeness errors were determined. 

Results and their discussion. 

In newborn white rats, the spleen is covered from the outside with a thin connective tissue 

capsule, from which trabeculae extend deep into the organ. The white pulp of the spleen in 

newborn white rats is just beginning to form. It is quite difficult to distinguish between per 

arterial lymphatic couplings and lymphoid nodules, mantle and marginal zones can be 

determined in the formed nodules.  

The study of histological preparations of other age groups of the spleen of white rats allowed 

us to establish certain relationships between its structural and functional zones. The spleen of 

white rats has a well-defined connective tissue capsule and trabeculae containing blood 

vessels.  

The parenchyma of the spleen of white rats is represented by red and white pulp. The 

composition of the red pulp includes sinusoidal capillaries and splenic cords. The white pulp 

consists of numerous lymph nodes and per arterial lymphoid couplings. 

The lymphoid tissue of the spleen, which forms a white pulp, on the sections represents 

rounded or elongated gray areas among the red pulp filled with erythrocytes. The white pulp 

is a cluster of lymphocytes around an eccentrically located arterial canal. 

The relative area of the white pulp of the spleen of newborn white rats was 17.16 ± 1.06%, 

the greatest increase in this indicator was observed at 3 months of age (22.2 ± 1.72%,), and 

the largest at 12 months of age (12.32 ± 1.08%.). After 3 months of age, there is a decrease in 

this indicator. The diameter of lymph nodes increases by 1.92 times before the age of 3 

months. After 3 months of age, this indicator also gradually decreases, where at 12 months of 

age it is equal to 407.98 ± 8.18 microns. Germinative centers of lymph nodes in newborn 

white rats with histological sections have not been detected, the greatest increase in this 

indicator is observed at 3 months of age (147.8 ±7.66 microns), and the largest at 12 months 

(120.02±5.36 microns). The width of the mantle zone increases by 1.32 times before the age 

of 6 months. After 6 months of age, this indicator also gradually decreases, where at 12 

months of age it is equal to 41.32 ± 1.12 microns. The width of the marginal zone and the per 
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arterial zone from newborn age in accordance with age aspects began to increase to 6 months 

of age, starting from 6 months to one year of age decreased slightly. 

The white pulp of the spleen of 3-month-old white rats is represented by well-defined lymph 

nodes and per arterial lymphoid couplings, among the lymph nodes are dominated by nodules 

with germinative centers. In 3-month-old white rats, the width of the per arterial zone prevails 

over other indicators. In 9 and 12-month-old white rats, invasive changes prevail in lymph 

nodes and per arterial lymphatic couplings. 

The percentage of white pulp in newborn white rats is quite low. According to our data, the 

proportion of white pulp increased markedly in subsequent age groups. The largest values of 

the white pulp area were observed in the spleen of white rats at 3 months of age, in other age 

groups, the size of the white pulp steadily decreased, confirming the fact of age-related organ 

involution. 

In terms of the area of the white pulp, the diameter of the lymph nodes and the diameter of 

the germinal centers, the greatest growth is observed at 3 months of age, and in terms of the 

width of the mantle zone, the width of the marginal zone and the width of the per arterial 

zone, the greatest growth is observed at 180 days of age. 

With age, all the studied morph metric parameters gradually decrease and the lowest indicator 

is noted at 12 months of age.
  

Conclusions. In the process of postnatal ontogenesis, the spleen of white rats undergoes 

structural and functional transformations reflecting the processes of formation of white pulp. 

In newborn white rats, the spleen is functionally immature, with hard-to-distinguish zones 

and poorly formed lymphoid nodules. At three and nine months of age, the spleen has the 

maximum potential for immunogenesis. At one year of age, the processes of age-related 

organ involution begin, which manifest themselves in a change in the germinal centers of 

lymphoid nodules, a decrease in the number and area of lymphoid nodules and later the width 

of the mantle, marginal, per arterial zone in the white pulp of the spleen. 

Literatures 

1. Andreeva S. D. characteristics of lymphoid structures of the pig spleen // Mezhdunar. 

Journal. applied and foundation. research. 2013, No. 4, pp. 97-98.  

2. Afanasyev Yu. I., Yurina N. A., Kotovsky E. F. [et al.]. Histology, Embryology, cytology 

: textbook / 6th ed., rework. and add. / 2012. - 800 p.  

3. Bashina S. I. new in the method of studying the spleen of a large pig White breeds / / 

Vestn. Bryansk State University. agricultural enterprise. akad — - 2013. - № 2. - pp. 28-

29.  

4. Volkov V. P. new algorithm of morphometric assessment of functional 

immunomorphology of the spleen // Universum: Medicine and pharmacology: electron. 

scientific. Journal. 2015. № 5-6 (18) .  

5. Zaitsev V. B., Fedorovskaya N. S.,. Diakonov D. A. [et al.] Morph functional 

characteristic of the human spleen / // morphology. 2013, No. 3, pp. 27-31.  

6. Kashchenko S. A., Bobrysheva I. V. features of histological structure white pulp of the rat 

spleen in different periods of postnatal ontogenesis in the conditions of experimental 

immunosuppression. Medical University. 2014, No. 1, pp. 51-54.  

7. Turdiev M.R., Teshaev Sh.J. Comparative characteristics of the morphological and 

morphometric parameters of the spleen of white rats in normal conditions, chronic 



EUROPEAN MULTIDISCIPLINARY JOURNAL OF MODERN SCIENCE 

 

 330 
 

radiation sickness and correction with a biostimulant // Problems of biology and Medicine 

- 2020. - No. 4 (120) - P. 160-165 

8. Statsenko E. A. modern ideas about the anatomy of the spleen a person / / in Ukrainian. 

med. ALM. — 2009. - Vol. 12, № 3. - pp. 229-232.  

9. Shepitko V. I., Katsai V. V., Stetsuk E. V. Morphofunctional characteristics of the normal 

spleen of rats / // world of Medicine and biology. –2010. - №3. - pp. 99-100 

10. Di Ianni M., Papa B.D., Terenzi A. Interleukin 7- engineered stromal celss a new 

approach for hastening naïve T-cell recruitment // Hum. Gen. Ther. – 2005. -V.16, №6 - 

P.752-754) Bertrand J.Y. Fetal spleen stroma drives macrophage commitment / Julien Y.  

11. Bertrand, Guillaume E. Desanti, Richard Lo-Man, Claude Leclerc, Ana Cumano and 

Rachel Golub // Development. — 2006. — № 133. — Р. 3619-3628.  

12. Pereira S.A., Rodrigues D.B., Castro E.C. [et al.] Morphometric study of the spleen in 

chronic Chagas' disease // Am. J. Trop. Med. Hyg. — 2002. — V. 66, N. 4. — P. 401—

403.  

13. Wolber F. M. Roles of spleen and liver in development of the murine hematopoietic 

system. / Wolber, F. M., Leonard, E., Michael, S., Orschell-Traycoff, C. M., Yoder, M. C. 

and Srour, E. F. // Exp. Hematol. — 2002. — №30. — 1010-1019. 

14. Turdiev M.R., Teshaev S.J.Comparative characteristics of the spleen of white rats in 

normal and chronic radiation sickness // Chief Editor. Т. 7. Р. 11. 

15. Turdiyev,M. R., Teshayev Sh. J. Morphometric Assessment of Functional 

Immunomorphology of White Rat Spleen in the Age Aspect American Journal of 

Medicine and Medical Sciences 2019, 9(12): 523-526  

16. Turdiyev, М. R., &Sokhibova, Z. R. (2021). Morphometric Characteristics Of The Spleen 

Of White Rats In Normal And In Chronic Radiation Disease. The American Journal of 

Medical Sciences and Pharmaceutical Research,3(02), 146-154.  

17. Sokhibova, Z. R., &Turdiyev,М. R. (2021).Some Features Of Laboratory Indicators Of 

Micro And Macro-Elementary Condition Of The Organism Of Female Age Women 

Innormality And In Iron Deficiency. The American Journal of Medical Sciences and 

Pharmaceutical Research, 3(02), 140-145.  

18. Nurboboyev A.U., Makhmudova G.F. Miniinvazive approach in the complex treatment of 

tumor and stone etiology of mechanical jaundice// International journal on Orange 

technology// Vol 3. Issue 9. Sep.2021.-P. 85-90. 

19. Makhmudova G.F. Age-related clinical, anatomical and morphological features of 

malignant tumors of the cervix// Journal of science and technology//2021.-P.-475-480. 

20. Rakhmonovna, S. Z., & Sharipovna, A. N. (2020). Characteristics of exchange of 

essential microelements of copper and zinc in healthy fertilized women and women with 

combined copper and zinc deficiency state. European Journal of Molecular & Clinical 

Medicine, 7(1), 3332-3335. 

21. Sokhibova Z.R.,Akhmedova M.A. Complex diagnostics and surgical and surgical 

treatment of complicated forms of liver echinococcosis./Oriental Renaissance: Innovative, 

Educational, natural and social sciences/2021 -pp. 203-212. 

22. Sultanova L. The Dj.Nuraliyev N.A. Indicators of Seeding of Microorganisms translated 

from the Large Intestine to Internal Oragans under the Influence of Acuteationation in the 

Experiment//American Journal of Medicine and Medical Sciences//Volume 10, Number 



EUROPEAN MULTIDISCIPLINARY JOURNAL OF MODERN SCIENCE 

 
 

 331 
 

11,Novembr 2020.p-929-932  

23. М.А. Ахмадова, А.Т.,Сохибова З.Р., Д.К. Худойбердиев.,Ж.Р.Нуров Диагностика 

эхинококкоза у молодѐжи на современниом этапе./Тиббиѐтда янги кун 2019 й.3(27)- 

стр 54-56  

24. Abdullayev Habibulla Narzulloyevich, Makhmudova Guljamol Fazliddinovn, 

Makhmudova Anora Fazliddinovna// Age-related clinical and instrumental analysis of 

malignant tumors of the cervix// Eurasian Medical Research Periodical.-2021 Vol 3, 1-8. 

25. Mamedov U.S., Pulatova D.SH. The Results of Cancer Treatment of the Oral Caviti 

Tumors in //the Republic of Uzbekistan European journal of Pharmaceutical and Medical 

Research. -2019. - 6(9). - P. 326-329.  

26. Narziyeva D.F., Jonibekov J.J.; Morphological features of tumor in different treatment 

options for patients with locally advanced breast cancer // Middle European scientific 

bulletin.Volume 7- 2020-Dec. – P. 105-10 

27. Nurov Jamshid Raxmatovich. Morph functional characters of the greater omentum // 

International Journal of Discoveries and Innovations in Applied Sciences. – 2021. – Vol. 

1(5). – P. 130-134. 

28. R. R. Navruzov. Morph functional features of the lymphoid structures of the colon in 

normal and under the influence of a biostimulator on the background of radiation sickness 

// Web of Scientist: International Scientific Research Journal Sep 8, 2021 Page: (53-56) 

29. MG Fazliddinovna, NA Uygunovich, ND Faxriddinovna The modern way of diagnosis of 

cervical pathology in women with uterine fibroids via the colposcopy//Web of scientist: 

international scientific research journal.-3(02), 1017-1027, 2022. 

30. Axmedov Farxod Xakimovich// CENTRAL ASIAN JOURNAL OF MEDICAL AND 

NATURAL SCIENCES// Морфологические Изменения Внутри И Внепеченочных 

Протоков, И Сфинктеров У Больных С Желчекаменной Болезнью, 

Постхолецистэктомии. Volume: 02 Issue: 05 | Sep-Oct 2021 

31. Xudoyberdiyev Dilshod Karimovich CHARACTERISTICS OF MORPHOMETRIC 

PARAMETERS OF THE WHITE RAT'S STOMACH IN THE EARLY POSTNATAL 

PERIOD// Тиббиѐтда янги кун// 2 (34/3) 2021 С-17-23 

32. G.F.Makhmudova Colposcopic analysis of cervical pathology in women with uterine 

fibroids//Scientific progress// 3(1), 289-296,2022 

 


