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ANNOTATION 

This article is devoted to morphological indicators in the study of the state of pathologies of the thymus gland, 

thymus tissue under irradiation, which are urgent problems of modern radiology and immunology, as well as 

the prediction of the occurrence of the disease, which presents an analysis of the morphometric parameters of 

the rat thymus after irradiation. The study was conducted on 64 white-beardless 6-month-old rats. The results 

of the study of the morphometry of the thymus showed that in postnatal ontogenesis, their average mass, size, 

thickness of layers varied in different ways. The volume of the thymus, length, perimeter and thickness of 

thymocytes varies unevenly depending on age. In rats with chronic radiation exposure, the growth rate of 

these parameters is slowed down in comparison with the control group.  

Chronic radiation sickness negatively affected the number and size of the Ghassal body and led to a decrease 

in the number of T – lymphocytes and a delay in their maturation rate. 
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Introduction. One of the most reactive, fast-reacting systems of the body to the effects of damaging factors at 

the earliest stages is the human immune system. It is formed by a complex of organs and tissues that create 

protection from foreign endogenous and exogenous influences [1]. The thymus as the primary organ of the 

immune system largely determines not only the state of peripheral organs of immunogenesis, but also the 

severity of protective reactions of the whole organism [4,5,6]. The regulatory and censor role of the thymus in 

immunogenesis is associated with the state of its reticuloepithelium and lymphocytes. The cells of thymic 

bodies (Ghassal) produce a humoral factor of the thymus, which determines the immune competence of 

lymphoid tissue [7]. It is known that the development of oncological diseases depends on genetic causes, as 

well as on hormonal regulation, immune reactions of the body and other factors. [8,9]. However, recently, 

scientists have been paying the most attention to studying the state of immunity. It was revealed that the 

central organ of the immune system, the thymus, not only with age, but also with a number of diseases, 

including various infections, severe injuries, malignant neoplasms, undergoes atrophic changes [10, 11]. It has 

been established that the tumor process in the body leads to the development of acquired immunodeficiency 

[12, 13]. 
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An analysis of the literature shows that in many works the morphological status of the thymus has been 

superficially studied. There is no clear idea of studying the cellular composition of parts of the thymus when 

exposed to physical or chemical environmental factors in the age aspect. [14]. 

All this requires a deeper study of the morphological changes occurring in this organ under the influence of 

various factors. 

The purpose of the study: to study the morphofunctional features of the rat thymus in normal and on the 

background of radiation sickness. [15, 16]. 

Research material and methods: The study used 180 white randomized male rats in a newborn and at the age 

of 3, 6, 9 months, who are in normal vivarium conditions. [17].At the beginning of the experiment, all 

sexually mature rats were quarantined for a week, and after the exclusion of somatic or infectious diseases, 

they were transferred to the usual vivarium regime. The animals were divided into 2 groups (n=54): group I – 

(intact) control (n=28); group II – rats exposed to radiation for 20 days from 2 months of age at a dose of 0.2 

Gy (the total dose was 4.0 Gy) (n=26); [18] 

The results of the study: The wall thickness of the trabecular artery of 3-month-old rats in the distal part 

averaged 16.4±0.19, and the veins averaged 16.6± 0.25 microns, the inner diameter of the artery averaged 

21.6±0.31, and the veins averaged 18.7± 0.22 microns. [19, 20] 

The thickness of the wall of the arteriole of the cortical layer was on average – 15.7 ± 0.14, and the venules on 

average – 14.1 ± 0.13; the inner diameter of the arteriole of the cortical layer was on average – 17.4 ± 0.43, 

and the venule is on average – 23.4 ± 0.19 microns. [21]. 

The thickness of the wall of the arteriole of the medulla was on average – 14.2 ± 0.16, and the venules on 

average – 14.3± 0.21; the inner diameter of the arteriole of the medulla was on average – 16.7 ± 0.27, and the 

venule is on average – 17.9 ± 0.13 microns. [22, 23].  

In 6-month-old rats, the diameter of the right internal thoracic artery ranged from 217.4 to 260.1 microns, on 

average 234.3±0.22, the left internal thoracic artery was 213.5 to 257.9 microns, on average 233.8±0.68. The 

width of the right internal thoracic vein varied from 198.6 to 322.8, on average 302.5±0.24 microns, and the 

left is equal to 269.2 to 304.6, on average 281.2 ± 0.13. 

The thickness of the thymus capsule of 6-month-old baby rats at the gate was on average 4.7±0.21, at the 

anterior end on average 7.6±0.34, and at the posterior end on average 6.1± 0.14 microns. The diameter of the 

trabecula in the proximal part averaged 12.1 ±0.19, in the distal part it is on average 8.7± 0.24 microns. The 

depth of the trabecula averaged 12.7±0.31. The area of the thymus lobule of 6-month–old baby rats is on 

average 65.3%.[24] 

The wall thickness of the trabecular artery of 6-month-old rats in the proximal part averaged 19.7±0.32, and 

the veins averaged 17.1±0.24 microns, the inner diameter of the artery averaged 25.1±0.15, and the veins 

averaged 24.4±0.33 microns.  

The wall thickness of the trabecular artery of 6-month-old rats in the distal part averaged 16.9±0.27, and the 

veins averaged 17.8±0.16 microns, the inner diameter of the artery averaged 22.4±0.21, and the veins 

averaged 19.2±0.3 microns. 
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The thickness of the wall of the arteriole of the cortical layer was on average – 16.4 ± 0.17, and the venules on 

average – 14.9± 0.23; the inner diameter of the arteriole of the cortical layer was on average – 18.2± 0.33, and 

the venule is on average – 24.1 ± 0.25 microns.  

The thickness of the wall of the arteriole of the medulla was on average – 15.6± 0.36, and the venules on 

average – 15.1± 0.11; the inner diameter of the arteriole of the medulla was on average – 17.8 ± 0.17, and the 

venule is on average – 18.1± 0.21 microns. 

In 9-month-old rats, the diameter of the right internal thoracic artery varied from 221.5 to 252.8 microns, on 

average 242.3±0.34, the left internal thoracic artery was 218.2 to 259.4 microns, on average 230.8±0.25. The 

width of the right internal thoracic vein ranged from 206.7 to 323.2, on average 302.9±0.84 microns, and the 

left is equal to 272.5 to 311.3, on average 294.2 ± 0.42. 

The thickness of the thymus capsule of 9-month-old rats at the gate was on average 3.9±0.41, at the anterior 

end on average 7.3±0.29, and at the posterior end on average 5.6± 0.11 microns. The diameter of the trabecula 

in the proximal part averaged 11.8 ± 0.17, in the distal part it is equal to an average of 8.1± 0.14 microns. The 

depth of the trabecula averaged 12.2±0.71. The area of the thymus lobule of 9-month–old baby rats is on 

average 53.7%. 

The wall thickness of the trabecular artery of 9-month-old rats in the proximal part averaged -20.3±0.18, and 

the veins averaged 18.8±0.34 microns, the inner diameter of the artery averaged 26.3±0.25, and the veins 

averaged 25.6±0.13 microns.  

The wall thickness of the trabecular artery of 9-month-old rats in the distal part averaged 17.7±0.17, and the 

veins averaged 18.3±0.21 microns, the inner diameter of the artery averaged 23.7±0.31, and the veins 

averaged 19.8±0.4 microns. [25,28]. 

The thickness of the wall of the arteriole of the cortical layer was on average – 17.3± 0.21, and the venules on 

average – 15.2± 0.13; the inner diameter of the arteriole of the cortical layer was on average – 19.1± 0.23, and 

the venules were on average – 25.2± 0.35 microns. [26,29] 

The thickness of the wall of the arteriole of the medulla was on average – 16.1 ± 0.19, and the venules on 

average – 16.6 ± 0.23; the inner diameter of the arteriole of the medulla was on average – 18.3± 0.33, and the 

venule is on average – 19.3± 0.15 microns.  

Conclusions: Morphometry of the thymus showed that the length, perimeter and thickness change unevenly 

and unequally with age. In rats with chronic radiation exposure, the growth rate of these parameters is slowed 

down. [27] 

2. Chronic radiation sickness negatively affected the number and size of thymocytes.  

3. Chronic radiation sickness has led to an increase in irregularly shaped lymphoid corpuscles. 

Literature 

1. Asadova N.Kh Morphofunctional Changes in the Thymus Gland under the Influence of Psychogenic 

Factors // Inenational Jounal of Trend in Scientific Research and Development (IJTSRD) // ISSN: 2456 – 

6470 Special issue February 2021.P 78-81.  



 

CENTRAL ASIAN JOURNAL OF LITERATURE, PHILOSOPHY AND CULTURE 

 

Volume: 03 Issue: 12 | Dec 2022, ISSN: 2660-6828 
 

© 2022, CAJLPC, Central Asian Studies, All Rights Reserved                       142 

Copyright (c) 2022 Author (s). This is an open-access article distributed under the terms of Creative Commons Attribution 

License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/ 

 

2. Ҳасанова Д. А. Morphological Features of Thymus in Normality and with the Influence of a Gene-

Modified Product in the Experiment // American Journal of Medicine and Medical Sciences, USA 2021, 

11(4): 356-358 

3. Steiniger B.S. Human spleen microanatomy: why mice do not suffice // Immunology. 2015. Vol. 145, № 

3. P. 334–346. 

4. Ярилин А. А. /Цитокины в тимусе. Биологическая активность и функции цитокинов в тимусе / А.А. 

Ярилин // Цитокины и воспаление. 2003. Т. 2, № 2. С. 3–11. 

5. Асадова, Н. Х. (2021). Морфофункциональные Свойства Тимуса И Изменения Действия 

Биостимуляторов При Радиационной Болезни. CENTRAL ASIAN JOURNAL OF MEDICAL AND 

NATURAL SCIENCES, 276-279. 

6. Асадова, Н. Х. & Алимова, Н. П. (2022). Сравнителный Анализ Гистопатологии Тимуса Как 

Централный Орган Иммуной Системы. CENTRAL ASIAN JOURNAL OF MEDICAL AND NATURAL 

SCIENCES, 3(3), 112-120. 

7. Асадова, Н. Х. (2021). Морфофункциональные Свойства Тимуса И Изменения Действия 

Биостимуляторов При Радиационной Болезни. CENTRAL ASIAN JOURNAL OF MEDICAL AND 

NATURAL SCIENCES, 276-279. 

8. Асадова, Н. Х. (2021). Морфофункциональные Свойства Тимуса И Изменения Действия 

Биостимуляторов При Радиационной Болезни. CENTRAL ASIAN JOURNAL OF MEDICAL AND 

NATURAL SCIENCES, 276-279. 

9. Khasanova, D. A., & Asadova, N. K. (2021). Morpho functional changes in thymus of white rats in acute 

stress. Academicia: An international multidisciplinary research journal, 11(1), 685-691. 

10. Farxodovna, X. M. (2022). Comparative Analysis of the Morphofunctional State of the Fetoplacental 

System in Obese Pregnant Women. INTERNATIONAL JOURNAL OF HEALTH SYSTEMS AND 

MEDICAL SCIENCES, 1(5), 27-30. 

11. Farxodovna, X. M. (2022). Morphological Features of the Structure of the Fetoplacental System in 

Pregnant Women against the Background of Obesity. Research Journal of Trauma and Disability Studies, 

1(9), 100-104. 

12. Muxiddinovna, I. M. (2022). IMPACT OF ENERGY DRINKS AND THEIR COMBINATION WITH 

ALCOHOL TO THE RATS METOBOLISM. Gospodarka i Innowacje., 22, 544-549. 

13. Mukhiddinovna, I. M. (2022). EFFECTS OF CHRONIC CONSUMPTION OF ENERGY DRINKS ON 

LIVER AND KIDNEY OF EXPERIMENTAL RATS. International Journal of Philosophical Studies and 

Social Sciences, 2(4), 6-11. 

14. Muxiddinovna, I. M. (2022). Effects of Energy Drinks on Biochemical and Sperm Parameters in Albino 

Rats. CENTRAL ASIAN JOURNAL OF MEDICAL AND NATURAL SCIENCES, 3(3), 126-131 



 

CENTRAL ASIAN JOURNAL OF LITERATURE, PHILOSOPHY AND CULTURE 

 

Volume: 03 Issue: 12 | Dec 2022, ISSN: 2660-6828 
 

© 2022, CAJLPC, Central Asian Studies, All Rights Reserved                       143 

Copyright (c) 2022 Author (s). This is an open-access article distributed under the terms of Creative Commons Attribution 

License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/ 

 

15. Ильясов, А. С., & Исматова, М. М. (2022). ЖИНСИЙ АЪЗОЛАРГА ЭНЕРГЕТИК 

ИЧИМЛИКЛАРНИНГ САЛБИЙ ТАСИРИ. Uzbek Scholar Journal, 5, 66-69. 

16. Muxiddinovna, I. M. (2022). Demage of Energy Drinks on the Spermatogenesis of Male Rat’s. Research 

Journal of Trauma and Disability Studies, 1(9), 111-118. 

17. Muxiddinovna, I. M. (2022). Effects of Energy Drinks on Biochemical and Sperm Parameters in Albino 

Rats. CENTRAL ASIAN JOURNAL OF MEDICAL AND NATURAL SCIENCES, 3(3), 126-131. 

18. Muxiddinovna, I. M. (2022). Ameliorative Effect of Omega-3 on Energy Drinks-Induced Pancreatic 

Toxicity in Adult Male Albino Rats. INTERNATIONAL JOURNAL OF HEALTH SYSTEMS AND 

MEDICAL SCIENCES, 1(5), 13-18. 

19. Razokov, I. B., Rahimov, D. A., Ismatova, M. M., & Kurbonzoda, S. N. MAIN FACTORS CAUSING 

IRON-DEFICIENT ANEMIA IN CHILDREN OF EARLY AGES. In SPECIAL EDITION FOR 1st 

BUKHARA INTERNATIONAL MEDICAL STUDENTS CONFERENCE (p. 61). 

20. Muxiddinovna, I. M., & Sobirovna, A. Z. (2022). Pregnancy with Twins with Preeclampsia. Central Asian 

Journal of Literature, Philosophy and Culture, 3(11), 212-221. 

21. Muxiddinovna, I. M., & Sobirovna, A. Z. (2022). Anemia Iron Deficiency in Pregnancy. Central Asian 

Journal of Literature, Philosophy and Culture, 3(11), 191-199. 

22. Saidova, S. Y. (2021). Revealing echocardiographic and anthropometric changes in children from birth to 

3 years old with congenital heart defects. ACADEMICIA: An International Multidisciplinary Research 

Journal, 11(9), 1071-1075. 

23. САИДОВА, С. Ю. (2022). ВЫЯВЛЕНИЕ ЭХОКАРДИОГРАФИЧЕСКИХ И 

АНТРОПОМЕТРИЧЕСКИХ ИЗМЕНЕНИЙ У ДЕТЕЙ, РОЖДЕННЫХ С ВРОЖДЕННЫМИ 

ПОРОКАМИ СЕРДЦА (0-1 ГОДА). ЖУРНАЛ БИОМЕДИЦИНЫ И ПРАКТИКИ, 7(3).  

24. Саидова, С. (2021). Юрак туғма нуқсонлари билан янги туғилгандан 3 ёшгача булган болаларда 

антропометрик ўзгаришларни аниқлаш. Общество и инновации, 2(2/S), 439-445. 

25. Saidova, S. Y. (2021). Revealing echocardiographic and anthropometric changes in children from birth to 

3 years old with congenital heart defects. ACADEMICIA: An International Multidisciplinary Research 

Journal, 11(9), 1071-1075. 

26. Саидова, С. (2021). Выявление антропометрических изменений у детей от рождения до 3-х лет с 

врожденными пороками сердца. Общество и инновации, 2(2/S), 447-454. 

27. Saidova, S. Y. (2021). A study regarding revealing echocardiographic and anthropometric changes in 

children from birth to 3 years old with congenital heart defects. ACADEMICIA: An International 

Multidisciplinary Research Journal, 11(10), 395-399. 



 

CENTRAL ASIAN JOURNAL OF LITERATURE, PHILOSOPHY AND CULTURE 

 

Volume: 03 Issue: 12 | Dec 2022, ISSN: 2660-6828 
 

© 2022, CAJLPC, Central Asian Studies, All Rights Reserved                       144 

Copyright (c) 2022 Author (s). This is an open-access article distributed under the terms of Creative Commons Attribution 

License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/ 

 

28. Azimova, Z. S. (2022). Side Effects of Dietary Supplement E171 (Titanium Dioxide) Associated With the 

Specific Toxicity of the Particles to the Body. Research Journal of Trauma and Disability Studies, 1(9), 

60-66. 

29. Ilyasov, A. S., & Azimova, Z. S. (2022). EFFECTS OF INDUSTRIAL TOXICANTS ON RAT'S 

RECTAL. Conferencea, 166-167.  

 


