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The palatine tonsils are a component of the human immune system. Research by
researchers has shown their involvement in the formation of systemic and local
immunity, as well as in the production of antibodies and cytokines.
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According to modern views, the palatine tonsils are part of the lymphoid tissue
associated with the mucous membrane of the nasopharynx (NALT), which participates
in creating an immune barrier for the oropharyngeal mucosa, and are secondary organs
of the immune system. The palatine tonsils are located at the crossroads of the
respiratory and digestive tracts, serving as the primary functional link in the Waldeyer-
Pirogov lymphoid ring. Within the parenchyma of the tonsils, between connective
tissue fibers, lies lymphoid tissue, which is represented by T-dependent diffuse
interfollicular tissue and B-dependent lymphoid follicles. The structure of the follicles
in the tonsils is similar to that of other lymphoid organs, with reticular stroma forming
the basis of the interfollicular space, in the loops of which lymphocytes are located.
The subepithelial zone of diffuse lymphoid tissue in the palatine tonsils, adjacent to the
epithelium and constantly exposed to antigenic stimulation, holds particular
significance [1,2,3,4,5].

The complex system of epithelial and lymphoid components in the palatine tonsils
forms the basis of their morphofunctional unit, named by Fioretti A. (1961) as a
“cryptolymphon,” which includes: a) the lumen of the crypt, b) the crypt epithelium
segment functioning in lymphoepithelial symbiosis, ¢) lymphoreticular tissue between
the crypt and the secondary lymphoid follicle, and d) the secondary lymphatic follicle,
distinguished from the primary by the presence of a germinal center [7,8,9,10].

According to modern immunomorphological data, proliferation and
differentiation of effector B-lymphocytes occur in secondary follicles. Postcapillary
venules with high endothelium, located in interfollicular lymphoid tissue, facilitate the
movement of lymphocytes from the bloodstream into the tissue of the tonsils. These
lymphocytes then migrate towards the covering epithelium, infiltrating it above the
lymphoid follicles and forming a zone of “lymphoepithelial symbiosis.” According to
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researchs the regions of “lymphoepithelial symbiosis” are sites of immunological
regulation of the tonsils' function as a lymphocytopoietic organ [11,12,13].

Foreign researchers proposed the concept of the “reticular epithelioid cell” as a
type of cell microenvironment for lymphocytes. In their resting state, reticular
epithelial cells do not show signs of immunocytes, but during inflammation, they
express MHC class 1l molecules, the co-receptor molecule (CD80), and secrete IL-7.
These findings suggest that epithelial cells during chronic inflammation of the tonsils
act as antigen-presenting cells to CD4+ T-cells and stimulate proliferating CD8+ T-
cells [14,15,16].

Antigen transport across the epithelial barrier is carried out by M-cells, which
were first discovered in the epithelium of Peyer’s patches. At the base of M-cells, there
are invaginations of the plasma membrane, where T- and B-lymphocytes, dendritic
cells, and macrophages are located. Antigens and microorganisms are transcytosed into
the pockets of M-cells and then to the lymphoid tissue, as M-cells in Peyer’s patches
collect and trans-epithelially transport bacterial and viral antigens. M-cells were later
found in the epithelium of the nasopharyngeal and palatine tonsils in humans. Since
M-cells in Peyer’s patches collect and transport bacterial and viral antigens, it is
reasonable to assume that M-cells in the tonsils serve the same function. M-cells are
not antigen-presenting cells, as the antigens transported within them do not undergo
lysosomal processing [6,7,8,9,10,11].

According to researchs, the function of the palatine tonsils as representatives of
mucosa-associated lymphoid tissue differs from the functions of other lymphoid organs
and is primarily focused on specific protection of the respiratory tract mucosa, which
Is determined by secretory immunity [17,18].

In the lymphatic follicles of the tonsils, activated B-cells migrate through the
bloodstream to the mucous membranes. Their expression by endothelial cells is
enhanced under the influence of pro-inflammatory cytokines. The direction of
migration is determined not so much by the specific mucosal regions from which B-
cells initially migrated, but by the area of inflammation. IgA+ B-cell immunoblasts
receive additional signals from Th2-cells in the mucosa, supplementing the primary
activation that occurs in the lymphatic follicles and follicular structures. Activated Th2-
cells in the mucosa secrete cytokines IL-4, IL-5, and IL-6. IL-5 supports the
differentiation and proliferation of primarily 1gA+B-cells, while IL-6 induces the
proliferation of immature plasma cells and the secretion of antibodies of various
classes, predominantly IgA, which moves to the surface of the mucosa and binds to the
S-component.

According to researchs the humoral response is associated with the germinal
center that forms in the primary follicles during the T-dependent response of B-
lymphocytes to antigen exposure with the participation of T-lymphocytes, primarily
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CD4+ helper cells.

The immune response mechanisms in the tonsils function as follows: antigen is
captured, bound, and processed by antigen-presenting cells in the reticular epithelium
of the tonsils, which then transfer immunological information to the lymphocytes of
the follicles. Follicular dendritic cells play a crucial role in this process. A defect in
these cells, due to a lack of lymphotoxin (TNF) production, prevents the development
of germinal centers [1,3,5,7,9].

In the germinal centers of secondary follicles, B-cells undergo further
development into plasma cells or memory B-cells. From the germinal centers, fully
developed B-cells enter recirculation.

B-lymphocytes involved in the immune process combine the functions of
auxiliary antigen-presenting cells and antigen-specific cells, bearing MHC class Il
molecules on their surface in complex with fragments of the antigen recognized by
their receptors. Upon interaction with proteins, B-cells undergo monoclonal
proliferation and differentiate into plasma cells that produce 1gG, IgM, IgA, IgD, and
IgE.

In the T-dependent interfollicular zone, there are venules with high endothelium,
also known as high endothelial venules. These venules regulate lymphocyte
circulation. Upon activation, the endothelium of these venules expresses various
adhesion molecules [11,12,13].

According to researchs specific ligand-receptor interactions occur between
lymphocytes and endothelium, directing lymphocytes to particular target tissues. This
Is achieved through the expression of tissue-specific “addressins” by the venular
endothelium, which explains the selective recirculation of lymphocytes. As a result,
antigen stimulation of lymphocytes in the palatine tonsils predominantly leads to the
production of SIgA in the upper respiratory tract [17,18].

Recent studies on endocrine cells belonging to the APUD system, which contain
serotonin, norepinephrine, and somatostatin, also hold significance.

Thus, based on the above, the physiological role of the tonsils lies in creating an
immune barrier for the mucous membranes of the respiratory tract by providing them
with immunocytes. According to Bykova V.P. (1998), the palatine tonsils act as a
center organizing natural resistance and specific immune protection of the respiratory
tract and oropharynx [5,6,7,8].
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