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Mucosal Immunity and Secretory IgA

Mucosal Barrier 

1. Mucus Coat - the thickness and composition of the mucus coating on the microvillus surface is part of the defense against toxin and bacterial attachment and penetration. Goblet cells can increase mucus production to make the layer thicker. Mucus contains primarily CHO' s that interfere with bacterial attachments. 

2. Peristalsis - prevents microorganism from adhering to appropriate receptors on microvilli. Good peristalsis along with proper mucus coat expels antigen/antibody complexes from the gut. 

3. Immune component -Gut Associated Lymphoid Tissue (GALT):   All the components for induction and implementation of immune response are present in the gut: lymphocytes macrophages, eosinophils , mast cells, plasma cells.  Various antigen presenting cells are distributed throughout the mucosal surfaces 

The adequacy of immune function in the GI tract affects the attachment and penetration of bacteria and toxins. What differs lymphoepithelial organs in the gut from the rest of the body? 

· no defined capsule 

· no afferent lymphatics 

· epithelial covering which facilitates antigen sampling while the rest of the gut epithelium forms a barrier to large particles, organisms and macromolecules. 

Structures of GALT ( all of which supply T cells, IgA precursors, and IgA itself) 

1. Tonsils - first exposure of antigens to macrophages/ lymphocytes. Populates GI tract with immunoglobulin producing cells for IgG, A, M, D 

2. Peyer's patches (200 in man) 

3. Appendix 

4. Cecal patches 

5. Colonic patches 

GALT spot checks the mucosal secretions and send messengers locally, and systemically via the bloodstream, to mount an immune response to antigens that are present in sufficient concentrations. GALT also has the capacity to suppress the induction of a systemic response to a local antigen. 

Four distinct features of the Mucosal Immune System: 

1. Ability to survey antigens it finds from outside of the body (both in intestines and bronchial secretions). Only antigens that adhere are recognized. 

2. Its effector cells are distributed throughout the lamina propria of the mucosa, at sites distant from the GALT or MALT cells. This allows not only immune response at the sites of greatest antigen concentration, but also at distant sites to prevent infection, etc. 

3. Effector cells and epithelium interact in producing effector molecules that are delivered to the external surface rather than to systemic circulation. (sIgA , mucus from goblet cells) 

4. Major class of Ig is sIgA, while systemic system is IgG. sIgA is relatively resistant to digestive enzymes 

IgG interpretation (Great Smokies):  level of antibody does not always correlate to severity of reaction.

sIgA

· 3 grams daily produced by lamina propria plasma cells (activated B cells)

· Agglutinates bacteria and prevents them from adhering to the mucosal surfaces (thereby preventing invasion/infection by pinocytosis

· Activates complement leading to phagocytosis by macrophages 

· Prevents absorption of allergen-sized molecules by ensnaring them at the mucosal surfaces. 

· Complexes are not inflammatory (IgG complexes are pro-inflammatory) 

· Neutralizes viruses and toxins 

· Regulates mucus secretions ( one of the components of the mucosal barrier preventing pathogenic bacterial adherence. 

· sIgA binds to allergens and blocks histamine release by IgE  thereby decreasing local inflammation 

· sIgA complexes of fool antigens or microorganisms were more readily cleared by Kupfer cells in the liver than were non-complexed antigens
  

· Can increase amount of T suppressor to provide oral tolerance systemically to foods. 
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Deficiency of sIgA (if not compensated for with sIgM) can lead to both recurrent infection and "leaky" mucus membranes. These leaky membranes allow increased protein and lipoprotein absorption into the cells, of a variety of ingest antigens which may elicit the formation of immune complexes. Resulting in hypersensitivity and autoimmune syndrome. 

Diagnostic Testing: salivary sIgA, stool sIgA

 Studies of persons with deficient sIgA: 

1. Circulating immune complexes of bovine albumin (BSA) appeared in serum 15- 30 minutes after milk ingestion and are present for 2-4 


hours in the serum. 

2. After milk ingestion 3/7 subjects had increased antigen/antibody complex to BSA that peaked at 2-2.5 hours. 

3. subjects had antigen/antibody complexes that peaked twice, once at 30-60 min and again at 2-2.5 hours. 

There are persons with severe sIgA deficiency and no known allergies. 

SIgA deficiency is present in all persons with humoral immunodeficiency (hypogammaglobulinemia).  slgA deficiency is also present in cases of stress. Study of college students during quarter and at finals time showed dramatically reduced sIgA during finals. Since stress is when people eat their "comfort foods" most, these then are the foods most likely to become allergens. 
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