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The article presents an overview of the latest data on the structural and functional features of 

the lymph nodes - peripheral organs of the immune system involved in the body's immune 

response. The morphological and functional features of the zonal structure, features of 

intercellular relationships are described. 
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Relevance. It is known that the formation of the immune system and other systems of the 

developing organism directly depends on the antenatal and postnatal development of the infant, 

which are genetically determined processes in which the placenta plays an important role in the 

dynamics of pregnancy [3, 4, 36], and after childbirth, the mammary gland [ 22, 26, 27, 28, 29, 

47, 52, 58, 60, 63], unfortunately, insignificant effects of adverse environmental factors, 

deviations in health status, especially pathological changes in the mother's body during 

pregnancy and lactation are negative affect the development and formation of the internal 

systems of a developing organism [15-18, 19-21, 23-25, 30-35, 37-40, 41-45, 48-55]. In 

connection with the rapid development of immunology, there is a refinement of information 

about the participation of immunocompetent cells in immune responses, and, accordingly, the 

ways of differentiation of these cells, which is carried out in a specific tissue environment. One 

of the important organs of the immune system where this occurs is the lymph node [1,2,6,36]. 

The lymph node is a powerful biological filter that traps various antigens. In the lymph node, 

intercellular cooperation of immunocompetent cells is carried out during immune reactions of 

the cellular and humoral type. The role of lymph nodes is especially great in various infectious, 

allergic and neoplastic diseases. In recent years, the understanding of the structure of the lymph 

nodes and their various zones has changed significantly and supplemented [7, 36]. 

According to the latest edition of the international histological nomenclature [2, 7, 36], the 

cortex is distinguished in the lymph nodes, including the follicles, the paracortical zone, and the 

medulla with pulpy cords. 

However, such a division is no longer enough, since the structure of the paracortical zone is 

already detailed. In particular, it has been shown that cell populations in its peripheral and deep 

parts, although morphologically similar, differ in their response to antigenic stimulation [8, 9, 

10], and the population density of small lymphocytes is much higher in the peripheral part of the 

paracortical zone [11, 12 ]. Therefore, in the cortical substance, peripheral and deep parts are 

distinguished, differing morphologically and functionally. The peripheral cortex includes 

lymphatic follicles (primary and secondary) [13, 14], marginal and interfollicular zones. 

Primary follicles are round clusters of densely packed small lymphocytes that have undergone 

antigen-independent differentiation in the bone marrow and lie between follicle-dendritic cells 
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(FDCs). The phenotype of B-lymphocytes in primary follicles is identical to most blood B-

lymphocytes. Reticular cells differ in ultrastructure from FDCs of secondary follicles, in 

particular, they have poorly developed cytoplasmic processes [15, 16]. Reticular fibers along the 

periphery of the nodule form a finely looped network [12,14]. 

In the secondary lymphatic follicle, the crown and the germinal center (GC) are distinguished. 

The crown consists of concentrically lying small lymphocytes. By immunohistochemical 

properties, they completely correspond to peripheral blood B-lymphocytes [14]. Macrophages, 

lymphoblasts and reticular cells are also found here. The crown is asymmetrical. Lymphocytes in 

the crown have a dual origin: from the bone marrow and from the germinal center. The last 

population is a recirculating pool of memory B cells [56]. The cellular composition of the 

various poles of the germinal center is not the same. Taking this into account, its dark zone, 

consisting mainly of plasmablasts and a small amount of reticular cells, and the light zone, 

consisting of lymphocytes and FDCs, are distinguished [57]. 

 B-lymphocytes in the germinal center are at different stages of proliferation and 

differentiation. The latter occurs in two directions: with the formation of a mature plasma cell 

through immunoblasts, plasmablasts, immature plasma cells, and with the formation of memory 

B cells. There is evidence that if a B-lymphocyte reaching the germinal center has an incomplete 

set of markers, then it differentiates into memory B-cells. If the B-lymphocyte was mature before 

entering the HC, it turns into a plasma cell [1, 3, 7]. 

The interfollicular zone contains small lymphocytes, macrophages, and fibroblast-like 

reticular cells (FRCs). The intermediate sinuses pass through it. The population density of small 

lymphocytes is much higher here than in the deep cortex [7]. The intermediate sinuses pass 

through it. The population density of small lymphocytes is much higher here than in the deep 

cortex [36]. FDCs can only be identified by the electron dense cytoplasm and by close 

association with reticular fibers. The exact function of FDCs is unknown, apparently, they are 

part of the microcirculation required for optimal functioning of lymphoid cells. 

The marginal zone is located in the outer cortex between the marginal sinus and the lymph 

node [2, 4]. Its stroma is represented by FDC. The network of reticular fibers is much better 

expressed than in other parts of the lymph node [6]. Middle lymphocytes with Fc receptors are 

located between the elements of the stroma [7, 8]. The marginal zone, apparently, together with 

the underlying areas of the marginal sinus endothelium, spontaneously captures from the lymph 

and leads them to the locations of the cells involved in the development of the immune response 

[9, 10]. 

The subcapsular sinus is lined with cells of an endothelial nature [7, 36]. The cells lining the 

wall of the sinus facing the capsule of the node differ in a number of ultrastructural features from 

the cells of the opposite wall. This is due to the fact that migration of cellular elements occurs 

through the intercellular gaps of the latter. There are many active macrophages in its lumen. 

There are various cells of the lymphoid series, mast, subcapsular, plasma cells, granulocytes. The 

sinus lumen is traversed by strands or trabeculae consisting of collagen fibers immersed in a low 

electron density substance and covered from the side of the sinus lumen by lining cells [51]. The 

sinus lumen is narrower above the nodules, and wider above the internodular zone [7, 36, 52], so 

the lymph flow here is slower, which contributes to the preferential retention of the antigen by 

the cells of the marginal zone, above the interfollicular zone of the peripheral cortex. Antigen 

retention in this area is also facilitated by the presence of a denser network of reticular fibers 

crossing the subcapsular sinus [1, 7, 10, 11, 36]. Ultrastructural features of the wall of the 

sinuses contribute to that. That metabolic processes occur through interlittoral fissures in an 
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intracellular way in two directions [1, 7, 36]. 

Three-dimensional structural analysis showed that the deep cortex is subdivided into units 

adjacent to the peripheral part of the cortex. These units are semicircular sections of the 

structure. The shape of which varies from a hemisphere to a semi-ovoid. The lymph node 

contains several of these units. Which can merge, forming a complex. Topographic units are 

associated with the confluence of the afferent lymphatic vessels [1, 2, 10]. In each unit, a center 

and a periphery are distinguished, differing from each other in morphological properties. The 

center is almost devoid of reticular fibers, while the network is dense on the periphery [4, 6]. The 

majority of postcapillary venules are concentrated on the periphery [7, 8, 9]. Both zones mainly 

contain small lymphocytes [9, 11, 12], but their concentration is lower in the periphery. In the 

center, the cells linger and proliferate, while in the periphery there is a place of rapid migration 

of lymphocytes by units into the cerebral sinuses [61]. Near the postcapillary venules in the 

peripheral part of the deep cortex, a small number of B-lymphocytes were also found. In the 

deep cortex, all cells of the plasmatic series migrating from the germinal center to the medullary 

cords can be found. The ratio of cellular forms varies significantly depending on the stage of the 

immune response; the cellular composition of the complex nodule changes. 

 In the lymphatic nodule, the so-called complex silt compound nodules are also isolated, 

consisting of a secondary follicle and an adjacent T-territory. The T-territory of the adjacent 

nodule is round, contains high endothelial venules, interdigitating reticular cells (IDCs), many 

helpers, and few T-suppressors. Depending on the type of antigen and the course of the immune 

response, the cellular composition of the complex nodule changes [61, 62]. 

The parenchyma of the medulla is represented by accumulations of lymphoid tissue, 

extending from the internal sections to the chyle. Pulp strands are connected to each other, 

forming complex weaves. The sinuses are limited to a single layer of cells, with no distinct 

basement membrane [59]. Some authors distinguish the hemato-tissue barrier in the fleshy cords, 

represented by the capillary endothelium, the platinum basalis, the precapillary space and a 

discontinuous layer of reticular cells and their processes. Endothelial cells contain fenestrae and 

vesicles, the basement membrane is continuous and clearly contoured. Precapillary spaces are 

adjacent to lymphoid cells, mainly plasmacytes, which ensures the flow of antibodies from 

plasmacytes into the blood. Sometimes plasmacytes come into contact with processes of reticular 

cells. On the free surface of the fleshy cords, facing the lymphatic sinuses, the barrier that 

separates the blood from the lymph is represented by a fenestrated endothelium, a basal plate, a 

precapillary space, and a layer of coastal cells, among which there are gaps. 

 

List of used literature: 

1. Автандилов, Г. Г. Медицинская морфометрия : руководство / Г. Г. Автандилов. - М. : 

Медицина, 1990. - 384 с. 

2. Бородин, Ю. И. (2010). Внутренняя среда организма и корни лимфатической системы. 

Вестник лимфологии, (3), 4-11. 

3. Ганьчева, Е. А., Боровская, Т. Ф., Когут, Е. П., Козлов, В. К., & Гайдуль, К. В. (1997). 

Иммунологические взаимоотношения в системе" мать-плацента-плод" в норме и при 

различных патологических состояниях. Дальневосточный медицинский журнал, (2), 

100-106. 

4. Долгова М.А. Строение вилочковой железы и лимфатических узлов материнского и 

развивающегося организмов в условиях нормальной жизнедеятельности // Органы 



185 A journal of the AMERICAN Journal of Pediatric Medicine and Health Sciences www. grnjournal.us 

 

 

иммунной системы материнского и развивающегося организмов в норме и 

эксперименте. - Л.: Изд-во ЛПМИ, 1989. - С. 5-17. 

5. Зуфаров К.А., Тухтаев К.Р. & Хасанов Б.Б. Количественные и ультраструктурные 

характеристики иммунокомпетентных клеток молочной железы в динамике 

беременности и лактации // Морфология, 2003. 124 (4). С. 74-79. 

6. Иосифов И.М. Лимфатическая система серой крысы. - Ереван: Тр. Ереванск. зооветер. 

ин-та, 1944. - Вып. 8. - С. 227-255. 

7. Коненков В.И., Бородин Ю.И., Любарский М.С. Лимфология. Новосибирск: 

Манускрипт, 2012. 1104 с. 

8. Крылова Н.В. Некоторые закономерности морфологии выносящих сосудов 

висцеральных лимфатических узлов брюшной полости млекопитающих // Архив анат. - 

1959. - Т. 37, № 10. - С. 67-73. 

9. Майбородин, И. В., Бородин, Ю. И., Харченко, В. Г., & Корабельщиков, Г. Д. (2006). 

Брыжеечные лимфатические узлы новорожденных детей при воспалительной и 

невоспалительной патологии органов брюшной полости. Архив патологии, 68(3), 25-28. 

10. Морозова Е.В. Морфологические особенности вилочковой железы и лимфатических 

узлов крыс в условиях пренатального воздействия индометацина: автореф. дис. ... канд. 

мед. наук. - Л., 1990. - 17 с. 

11. Петренко В.М. О морфогенезе брыжеечных лимфатических узлов у новорожденных 

белой крысы // Успехи современного естествознания. - 2011. - № 9. - С. 49-52. 

12. Петренко В.М. О морфогенезе периферических лимфоидных структур: 

новообразование лимфатических узлов после рождения // Международный журнал 

прикладных и фундаментальных исследований. – 2016. – № 10-3. – С. 397-401; 

13. Петренко В.М. Эволюция и онтогенез лимфатической системы. - 2-е изд. - СПб: Изд-во 

ДЕАН, 2003. - 336 с. 

14. Пугач П.В. Строение брыжеечных лимфатических узлов новорожденных крыс в норме 

и после пренатального воздействия этанола // Морфология. - 2011. - Т. 138, № 6. - С. 32-

36. 

15. Султанова, Д. Б. (2022). Токсический гепатит матери и становление селезенки 

потомства в период грудного вскармливания. Scientific progress, 3(2), 665-671. 

16. Султанова, Д. Б., & Хасанов, Б. Б. (2019). Influence of toxic hepatitis at period of the 

lactations on haematologic indexis mother’s and posterity. Новый день в медицине, (4), 

419-421. 

17. Хасанов, Б. Б. (2004). Влияние токсического гепатита и сальмонеллезной инфекции на 

гематологические показатели матери в динамике лактации. Инфекция, иммунитет и 

фармакология, 1, 139-140. 

18. Хасанов, Б. Б. (2009). Структурно-функциональные особенности молочной железы в 

динамике беременности и лактации на фоне токсического гепатита. Врачебное дело, 

Киев" Здоров'я",(7-8), 94. 

19. Хасанов, Б. Б. (2016). Кўкрак сути гормонал компонентларининг физиологик аҳамияти. 

Проблемы биологии и медицины, (2), 164-165. 

20. Хасанов, Б. Б. (2019). ENDOCRINE REGULATION OF MAMMOGENESIS. Новый день 

в медицине, (4), 92-99. 

21. Хасанов, Б. Б. (2020). Влияние антигенного и токсического воздействия на развитие 

иммунной системы тонкого кишечника в динамике раннего постнатального онтогенеза. 

Новый день в медицине, 30 (2), 337-339. 



186 A journal of the AMERICAN Journal of Pediatric Medicine and Health Sciences www. grnjournal.us 

 

 

22. Хасанов, Б. Б. (2019). Маммогенезнннг эндокрин бошқарилуви. Тиббиѐтда Янги 

Кун,(4), 92-100. 

23. Хасанов, Б. Б. (2020). Субмикроскопическое строение иммунокомпетентных клеток 

молочной железы при беременности и лактации и их особенности при хроническом 

гепатите. Проблемы биологии и медицины. DOI, 10, 2181-5674. 

24. Хасанов, Б. Б. (2020). Ультраструктурные аспекты иммуногенной функции молочной 

железы. In Университетская наука: взгляд в будущее (pp. 659-661). 

25. Хасанов, Б. Б. (2020). Ҳомиладорлик ва эмизиш даврларидаги сут безлари 

иммунокомпетент ҳужайраларининг субмикроскоиик тузилиши ва сурункали гепатит 

шароитидаги хусусиятлари. Биология ва тиббиѐт муаммолари, (8), 119. 

26. Хасанов, Б. Б. (2022). ИММУНОГЕННЫЕ СВОЙСТВА МОЛОЧНЫХ ЖЕЛЕЗ И 

ГРУДНОГО МОЛОКА. Re-health journal, (3 (15)), 21-30. 

27. Хасанов, Б. Б. (2022). Морфология молочной железы при беременности и лактации. 

Бухара. Типография" Sadriddin Salim Buxoriy" при Бухарском государственном 

университете, 120. 

28. Хасанов, Б. Б. (2022). Структурно-функциональные особенности селезенки. 

Достижения науки и образования, (5 (85)), 66-73. 

29. Хасанов, Б. Б. (2022). Структурно-функциональные особенности тимуса 

млекопитающих. Достижения науки и образования, (5 (85)), 60-66. 

30. Хасанов, Б. Б., & Султанова, Д. Б. (2020). Влияние экстрагенитальной патологии 

матери на постнатальное становление печени и почек потомства. In Университетская 

наука: взгляд в будущее (pp. 657-659). 

31. Хасанов, Б. Б., & Султанова, Д. Б. (2020). Развитие и морфогенез иммунных органов 

потомства от матерей с экспериментальным аутоиммунным энтероколитом. 

Морфология, 157(2-3), 226-227. 

32. Хасанов, Б. Б., & Султонова, Д. Б. (2022). Роль селезенки в иммунологических 

нарушениях организма при хронических заболеваниях печени. Достижения науки и 

образования, (5 (85)), 91-97. 

33. Хасанов, Б. Б., & Султонова, Д. Б. (2022). СТРУКТУРНО-ФУНКЦИОНАЛЬНЫЕ 

ОСОБЕННОСТИ СТАНОВЛЕНИЯ СЕЛЕЗЕНКИ В ОНТОГЕНЕЗЕ. Достижения науки 

и образования, (7 (87)), 53-60. 

34. Хасанов, Б. Б., Зокирова, Н. Б., & Тухтаев, К. Р. (2021). Влияние токсического гепатита 

матери на структурно-функциональные взаимоотношения иммунокомпетентных клеток 

молочной железы лактирующих крыс и тонкой кишки крысят в период молочного 

вскармливания. Педиатрия, 4, 225-229. 

35. Хасанов, Б.Б., (2018). Особенности развития иммунной системы тонкой кишки в 

динамике раннего постнатального онтогенеза при антигенном и токсическом 

воздействиях. Журнал теоретической и клинической медицины, (4), 152-153. 

36. Хлыстова З.С. Становление системы иммуногенеза плода человека / З.С.Хлыстова – 

М.: Медицина, 1987. – 256 с. 

37. Bakhshulloevna, S. D. (2023). Functional Morphology of the Kidney. American Journal of 

Pediatric Medicine and Health Sciences, 1(4), 162-168. 

38. Burtkhanovich, K. B. (2023). Modern Concepts on the Structure and Function of the Thymus. 

American Journal of Pediatric Medicine and Health Sciences, 1(4), 69-80. 

39. Burtkhanovich, K. B. (2023). Peculiarities of Digestive Organs Development in Ontogenesis. 

American Journal of Pediatric Medicine and Health Sciences, 1(4), 42-48. 



187 A journal of the AMERICAN Journal of Pediatric Medicine and Health Sciences www. grnjournal.us 

 

 

40. Burtkhanovich, K. B. Аrtificial feeding, posterity development features and adrenal gland 

formation in early postnatal ontogenesis. Problems of biology and medicine, 119, 160-164. 

41. Burtkhanovich, K. B., & Bakhshulloevna, S. D. (2023). Chronic Toxic Hepatitis and Features 

of Structural Changes in the Small Intestinal Mucosa. American Journal of Pediatric Medicine 

and Health Sciences, 1(4), 49-55. 

42. Burtkhanovich, K. B., & Bakhshulloevna, S. D. (2023). Features of Transmission From 

Mother to Fetus During Pregnancy and Lactation. American Journal of Pediatric Medicine 

and Health Sciences, 1(4), 18-24. 

43. Descriptive study and nomenclatory standardization in BALB/cAnNCrl mice. J Immunol 

Meth Goginpath, C.; Prentice, DE.; Lewis, DJ. Atlas of Experimental Toxicological 

Pathology. MTP Press Limited; Springer, Boston: 1987. p. 122-36. 

44. Hasanov, B. B. (2020). EXPERIMENTAL CHRONIC TOXIC HEPATITIS AND 

HEMATOLOGICAL FEATURES IN THE DYNAMICS OF LACTATION IN MOTHER 

AND PROPERTY. Theoretical & Applied Science, (5), 341-345. 

45. Khasanov, B. (2021). Maternal toxic hepatitis. structural and functional. 

46. Khasanov, B. B. (2009). Structural and functional features of the mammary gland in 

pregnancy and lactations on the background of toxic hepatitis. Likars' ka sprava, (7-8), 94-97. 

47. Khasanov, B. B. (2019). Еndocrine regulation of mammogenesis. New day of medicine, (4), 

92-99. 

48. Khasanov, B. B. (2020). Experimental chronic toxic hepatitis and hematological features in 

the dynamics of mother's and the offspring lactation. European Journal of Molecular & 

Clinical Medicine, 7(09), 1367-1373. 

49. Khasanov, B. B. (2021). Offspring jejunum structural and functional development during 

breastfeeding against the background of mother’s chronic toxic hepatitis. Europe's Journal of 

Psychology, 17(3), 330-335. 

50. Khasanov, B. B. (2021). Structural and functional features of immunocompetent breast cells 

glands during pregnancy and lactation in chronic hepatitis. Psychology and Education, 58(2), 

8038-8045. 

51. Khasanov, B. B. (2022). Experimental autoimmune enterocolitis and features of mother's 

fertility and development of offspring. New Day in Medicine, 40(2), 466-471. 

52. Khasanov, B. B. Morphology of the mammary gland during pregnancy and lactation // 

Bukhara. Printing house “Sadriddin Salim Buxoriy” at the Bukhara State University - 2022. - 

S. 120. 

53. Khasanov, B. B., & Tukhtaev, K. R. (2021). Influence of toxic maternal hepatitis on the 

functional state of lactation processes and enzymes of hydrolysis of carbohydrates in the 

jejunum of offspring. New Day in Medicine, 37(5), 252-255. 

54. Khasanov, B., & Duschanova, R. (2022). Formation of the thymus of the offspring in the 

early postnatal ontogenesis on the background of toxic hepatitis of the mother. The Scientific 

Heritage, (86-2), 14-18. 

55. Khasanov, В. В. (2020). The influence of chronic toxic hepatitis on lactation processes. 

Morphology. 157 (2-3), 226. 

56. Suttie AW. Histopathology of the spleen. Toxicol Pathol 2006;34:466–503. [PubMed: 

17067940] 

57. Tilney NL. Patterns of lymphatic drainage in the adult laboratory rat. J Anat 1971;109:369–

83. [PubMed: 5153800] 



188 A journal of the AMERICAN Journal of Pediatric Medicine and Health Sciences www. grnjournal.us 

 

 

58. Tukhtaev, K. R. (2003). other. Structural and functional relationships of immunocompetent 

cells of the mammary gland of lactating rats and small intestine of rat rats during 

breastfeeding. Morphology, (6), 70. 

59. Van den Broeck W, Derore A, Simoens P. Anatomy and nomenclature of murine lymph 

nodes: 

60. Umurov, F. F., Amonova, M. M., & Sultanova, D. B. (2020). Improvement of wastewater 

treatment sorption-coagulation-flocculation method. European Journal of Molecular and 

Clinical Medicine, 7(8), 1599-1604. 

61. Ward JM, Sheldon W. Expression of mononuclear phagocyte antigens in histiocytic sarcoma 

of mice. Vet Pathol 1993;30:560–565. [PubMed: 811615 ] 

62. Ward, JM. Classification of reactive lesions in lymph nodes. In: Jones, TC.; Ward, JM.; 

Mohr, U.; Hunt, RD., editors. Monographs on Pathology of Laboratory Animals. Springer-

Verlag, Berlin; Heidelberg and New York: 1990. p. 155-161.Hematopoietic System  

63. Zufarov, K. A. and other. (2003). Quantitative and ultrastructural characteristics of 

immunocompetent cells in the mammary gland during pregnancy and lactation. Morfologiia 

(Saint Petersburg, Russia), 124(4), 74-79 


