micro  1/5/2012 

lec 31  

dr. mohammad al-khateeb (5)
oral immunology
- General immunology:
Antigen is any foreign substance which can induce immune response -
Types of immunity:-
1) innate (non-specific) 
2) adoptive(specific)
The characteristic of adoptive immunity:   -
1) Can differentiate between self and non self cells

2) Memory: to remind the infection which might come again in the future

3) Specificity: if we have an immune response to antigen a it will not interfere with the immune response of antigen b 
-the development of immune system :-
-The immune response will be developed from stem cells (hematopoietic progenitor cell) which will differentiate to multipotentioal stem cell which also will differentiate into lymphoid progenitor and myeloid progenitor 

Lymphoid progenitor will produce 3 mature cells: -
1) T cell                                       2) B cell                                  3) natural killer cell

So all of them are generated from a common lymphoid cell 

-Myeloid progenitor will produce RBC, monocyte, lymphocyte, platelet and immature dendritic cell (antigen presenting cell) 

Note: that development will happen without exposure to antigen, it all occur during embryonic life
So at the end of the development of stem cell which generated from the bone marrow we will have immune cells and antigen presenting cells.
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- The adoptive immune system contains: organs, cells and molecules
-organs:
 Primary organs which are needed during the development of immune system including – thymus and bone marrow which are the main factories where the lymphocytes are developed, matured and specialized
Note: thymus is not needed any more in the adult life while bone marrow still needed all the life
Secondary organs including- lymph nodes and spleen

Lymph nodes are divided into 2 types: 

1) Encapsulated

2) Non-encapsulated which found in mucus membrane (mucus associated lymphatic tissue)
Secondary organs where some cells after their development from bone marrow and thymus will be matured in those organs and stay there

So the reservoirs of lymphocytes in adult life are the bone marrow, lymph node and spleen not the thymus any more but the developed cells are not only situated in those areas they will be circulated in lymphatic and circulatory systems to get contact with the foreign substance whether they are entered by normal routes or other routes 

-cells: B lymphocyte and T lymphocyte 

-molecules: immunoglobulin (product of B lymphocyte) 

                       lymphokine and cytokine (product of T lymphocyte)

-The innate immune system also contains: organs, cells and molecules

Cells: 1)fixed macrophages (found on tissue)-microglial, kupffer and mesangial cells-
2)free/mobile macrophages- monocytes in the circulation or peritoneum or synovial fluids

3)neutrophis, dendritic cells and mast cells 

-Molecules: acute phase proteins, interfiron, interleukin, chemokine, complement and many others
Innate immune system includes: -
1) Anatomical barriers- skin, fluids and mucus membrane

2) Physiological barriers- temp. and PH

3) Inflammatory barriers- by increasing the body temp. so the microorganisms can't survive 
Immune system can response to invaders which are pathogens or antigens -
Pathogens which can be bacteria, virus, fungi, parasite and their products or antigens like different molecules from food for example
Entrance of foreign substance:--
1) Natural ways 

- upper respiratory tract by droplets or spores

- GI tract by contaminated food and water 
- reproductive system by sexual transmitted disease 

- passage from mother to fetus 

2) Artificial ways

- external surfaces

- wounds and abrasions

- bites by insects

-When these antigens enter it will face external barriers, skin and mucous membrane (large surface area as 10 time as the skin) then internal barriers then non- specific immunity (within hours or minutes) then specific immunity (2 weeks) 

-Microorganisms should have molecules that can be recognized by innate immune response these molecules known as pathogen associated molecular pattern (PAMP) like lipopolysacharide (LPS), peptidoglycan and the microbial DNA or RNA that may be found on the cell surface, cytoplasm or in the nucleus 

-PAMP are recognized by toll like receptors (12 types) and other pattern recognition receptors 
-After the recognition there will be a reaction on the infected cell and the cell start to response to the infection
The reaction will be in 3 different ways: -
1) complement activation 

2) production or elevation of acute phase proteins

3) phagocytosis 

All of these pathways are non specific 
(1) the complement:

9 different proteins some of them have subtypes can be activated in 3 different ways:

1- classical complement pathway:

Depending on specific immune response while we have antigen antibody reaction
The reaction start from C1 & C2 

2- alternative complement pathway:

Depending on the recognition of lipopolysacharide by toll like receptors and other pattern recognition receptors
The reaction start from C3 
3- lectin complement pathway:

Depending on the recognition by the pattern on the cell membrane 

Binding of mannose binding lectin (MBL) with manose residue on pathogen surface

The reaction start from C3

-The end result of complement activation: 

1) cell lysis 

2) chemotaxis- by C3A & C5A which attract macrophages and neutrophills 

3) opsonization- enhance phagocytosis of antigen

(2) acute phase proteins: 

Antiproteases, transport proteins, inflammatory proteins and others

After the infection within (4-96)h some of them will be produced and elevated very much, each one of them has different function but the end result is the activation of non specific immune response and increase its activity

(3) phagosytosis:

1- non specific: like when macrophages able to phagocyte any bacteria 

2- enhanced: like in acute phase protein and complement, they will cover and opsonize the bacteria with specific receptors on macrophages

--specific immune response: 

-That mean foreign substance should react with specific receptors (immunoglobulin receptors & T lymphocyte receptors) 

-Recognition of foreign substance need also the major histocompatibility class 1 and 2 (MHC 1&2) 

-So on any cell membrane we should found immunoglobulin receptor, T lymphocyte receptor & either MHC1 or MHC2 to induce specific immune response 
(1) cytotoxic T cell (CD8) - it is activated when their cell receptor strongly interact with MHC1 once activation it will go clonal expansion and it can kill the microorganism directly, after infection most of cytotoxic cells will die and cleared away but few of them retained as memory cells
(2) T helper cell (CD4) - it is activated when their cell receptor strongly interact with MHC2 then it will release cytokines which will influence the activity of antigen presenting cells (APC) and that will activate the production of antibodies 

(3) B lymphocyte - B response will end up with the production of antibodies (immunoglobulins)  … the function of antibodies: 

1-neutralize the virus 

2-opsonization to induce phagocytosis

3-activation of complement 

4-cell mediated immune defense by antibody dependent cell mediated cytotoxicity (ADCC)

5-inhance agglutination reaction which can increase phagocytic activity 

4) memory cell-  )
Acquired following infection by activation of B and T cells, it has an important role in vaccination
Mucosal immune system
Mucosal defense depends on the cells of immunity and their products -
Antigens can enter mainly through oral cavity (food particles)-
We can find specific lymphocytes in oral cavity -
-In mucous membrane, there is diversity (the immune system can cope with any antigen can be predicted) and we can found regulatory T lymphocyte (in specific areas), IgA which mainly found with secretion and there is certain immunization (vaccination) which are taken orally 

-Mucous membrane lining in endodermal origin, covered with epithelium, found on several places and secret thick fluid (mucus) but not all mucous membrane should secrete mucus 

1) Gastrointestinal mucous membrane- when antigen present there will be secretion of gastric acid, bile, mucus, lactoferrin (protein) and lysozyme (protein) and the epithelial cell will shed to get of microorganisms  

2) Respiratory mucous membrane- we can found commercial bacteria, mucus secretion, complement components and proteins 

-Special lymphocytes can be found on the secretary areas (CD8 alpha & beta) and a very low concentration of CD8 gamma & delta 
Regulatory T lymphocytes CD25, very specialized cell -
-T helper 17 important to produce IL17 which is really important in induction of certain autoimmune disease in oral cavity as well as in GI 

-- diseases in oral cavity:

Fungal, bacterial and viral infections, gingivitis, dental caries, orthodontics problems and many other disorders can affect the oral cavity
The protective areas in oral cavity are: saliva, mucous membrane and normal flora-
-Using of antibiotic haphazardly, foods and drinking very hot or very cold material all can disturb the normal flora and remove it, so the species which normally suppressed by normal flora might be seen and cause disease like actinomyces, streptococcus mutans & other bacteria
-So the host defense in oral cavity start as innate response, the mucus membrane is a very important barrier if its intact , its surface is very important for colonization of microorganism, as  bacteria can't produce infection without colonization so intact mucus membrane inhibit colonization of bacteria so it inhibits the infection
-Mucus membrane secretions have an important role in immunity 

-In saliva mucin, lysozyme, lactoferrin, salivary peroxidase, histatin, cystatin and IgA ( all are secreted with saliva 
-mucin:

-Important molecule 

-It will produce the pellicle around the teeth 

-Pellicle is a sticky material which covers the teeth to protect them

-Mucin also is needed for speech and swallowing 

-In the teeth it is found as 2 molecules: mucin G1 & mucin G2 (we can differentiate between them by their sizes) both are very important to trap the microorganism, produce pellicle and wash up the mouth 

-lysozyme:

Destroy the cell wall of the microorganism by attacking peptidoglycan layer 

-lactoferrin:

Deprive the microorganism from the iron
Iron is needed for bacterial oxidation and respiration 

-histatin:

Prevent the attachment of microorganism

-peroxidase:

Destroy certain proteins 

-secretary IgA:

Induce opsonization 

-Functions of saliva:-
Taste, digestion and swallowing (food)

Buffer, protection against demineralization, remineralization and lubrication (teeth)

Antifungal, antibacterial and antiviral by its chemicals (microorganisms) 

--gingival epithelial junction 

Where the fluid of oral cavity come from -
-Connection between serum and saliva occur at this junction so interchange between saliva and blood occur so some immune cells or proteins can pass from there to the oral cavity and mixed with saliva to produce immunity 

-The main antibody here is IgG

Note: there is no much difference between the response in the skin and in the mucous membrane (the mucous membrane is accepted as extension of skin)
-In mucous membrane we have lymphocytes which can recognize the foreign substance 

-M cell which found on mucous membrane can take the antigen and introduce it in the mucus membrane 
-T helper 17 important in autoimmune diseases and in candidiasis infection (trush) it is mainly found on pharyngeal area

-Interleukin receptor 34 (IL34) produce specific type of inflammatory reaction which produce different interleukins (IL17,21,22,26) which are important in inflammation and autoimmune system 

The regulatory T lymphocyte can regulate the production of the immunity -
--mucus associated lymphoid tissues: (MALT)
4 different systems depend on the anatomy 

Nasal associated lymphoid tissue (NALT) in nasal cavity 

Bronchus associated lymphoid tissue (BALT) in the bronchus

Gut associated lymphoid tissue (GALT) in GI

Conjunctival associated lymphoid tissue (CALT) in conjunctiva

-3 different lymph nodes found in oral cavity: parotid gland, submandibular gland and sublingual gland
--oral tolerance: 

Especially to the food -
Tolerance means immune unresponsiveness-
Local production of specific immunoglobulin (secretary IgA) -
-No effecter T response because there is no T lymphocyte comes to that area unless it is mixed with the circulation 

-So in oral tolerance the response of antigenic exposure will be low or no response 

Function of IgA:  IgA is a polymeric --
1) resistance to proteolytic 

2) inhibit microbes 

3) neutralization of virus

4) activate complement 

5) antigen exclusion 

6) modulation of enzyme activity 

Possible causes of diseases in oral cavity:-- 
1) alteration in normal flora 

2) accumulation in certain antigen in gingival area 

3) B lymphocyte mitogens

Mitogen: very strong antigen which can activate high numbers of clones 

4) lymph stimulatory factors

5) clastogenic factors – it is a potential biomarkers of increased superoxide production 

6) endogenous antigenic post reaction   

Ghidaa al-maani   

