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IMPORTANT

The health information contained herein is not meant as a substitute for advice from your
physician, or other health professional. The following material is intended for general interest
only; and it should not be used to diagnose, treat, or cure any condition whatever. If you are
concerned about any health issue, symptom, or other indication, you should consult your
regular physician, or other health professional. Consequently, the Author cannot accept
responsibility for any individual who misuses the information contained in this material. Thus,
the reader is solely responsible for all of the health information contained herein. However,
every effort is made to ensure that the information in this material is accurate; but, the Author
is not liable for any errors in content or presentation, which may appear herein.
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Introduction

The lumen of the gastrointestinal tract is outside of the body and much of it is heavily populated with
potentially pathogenic microorganisms. It is thus important that the immune system establish and
maintain a strong presence at this mucosal boundary, and indeed, the digestive tube is heavily laden
with lymphocytes, macrophages and other cells that participate in immune responses.

Aside from all of its other functions, the gastrointestinal tract is a lymphoid organ, and the lymphoid
tissue within it is collectively referred to as the Gut-Associated Lymphoid Tissue or GALT. The
number of lymphocytes in the GALT (Gut-Associated Lymphoid Tissue) is roughly equivalent to those
in the spleen, and, based on location, these cells are distributed in three basic populations 1) Peyer's
patches, 2) Lamina propria lymphocytes, and 3) Intraepithelial lymphocytes:

1) Peyer's Patches: These are lymphoid
follicles similar in many ways to lymph nodes,
located in the mucosa and extending into the
submucosa of the small intestine, especially
the ileum. In adults, B lymphocytes
predominate in Peyer's patches. Smaller
lymphoid nodules can be found throughout
the intestinal tract.

In the image of the ileum, right, two lymphoid
follicles of a Peyer's patch can be seen. The
muscularis is at the bottom right, and mucosal
epithelium is at the top left.
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2) Lamina proprialymphocytes: These are lymphocytes scattered in the lamina propria of the
mucosa. The majority of these cells are IgA-secreting B cells.

3) Intraepithelial lymphocytes: These are lymphcytes that are positioned in the basolateral
spaces between lumenal epithelial cells, beneath the tight junctions (they are ‘inside’ the
epithelium, but not inside epithelial cells as the name may incorrectly suggest).

Another important component of the Gl immune system is the M or microfold cell. The M cell is a
specific cell type in the intestinal epithelium over lymphoid follicles that endocytose (the transport of
solid matter or liquid into a cell by means of a coated vacuole or vesicle) a variety of protein and
peptide antigens. Instead of digesting these proteins, M cells transport them into the underlying
tissue, where they are taken up by macrophages (cells that have the ability to ingest cell debris and
bacteria).

Macrophages that receive antigens from M cells present them to T cells in the GALT, leading
ultimately to appearance of immunoglobulin A-secreting plasma cells in the mucosa. The secretory
IgA is transported through the epithelial cells into the lumen, where, for example, it interferes with
adhesion and invasion of bacteria.

T cells exposed to antigen in Peyer's patches also migrate into the lamina propria and the epithelium,
where they mature to cytotoxic T cells, providing another mechanism for containing microbial
assaults.

In addition to the GALT (Gut-Associated Lymphoid Tissue) discussed above, lymph nodes that
receive lymph draining from the gut (mesenteric nodes) and Kupffer cells (phagocytic cells in the liver)
play important roles in protecting the body against invasion.
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