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Principal of immunology
The immune system is defending system against invaders and foreign body like any foreign  particle or cells like blood or tissue like organs such as kidney, heart or any organ not from your body or from first class relative like parent or brother and sister.

Immune system also do balancing body function like brain.

The immune system consisted from Innate immunity and adoptive immunity. Cells of the Innate immunity like Neutrophil, Eosinophila. Basophile Macrophage monocytes and Natural Killer cell. lymphocytes are T and B cells and NK cells. 

All blood cell formed in Bone marrow from stem cells or progenitor cells that give either myeloid(Neutrophils, Basophile, eosinophils and monocytes but lymphoid give arise to lymphocytes like T and B cells.  Cells give Progenitor  They secrete cytokines and other mediators like leukotrien, prostaglandins also complement and histamine. Active and passive immunity are term mean the following:
Active immunity: activity of the immune system naturally happened but passive immunity are done when you transfer it through blood by placenta or by vaccination.

Lymphocytes are activated  by antigens on the surface of pathogens after processing and binding with TCR through MHC molecule on Tcell8.MHC molecules dividided to MHCI bind antigen on APC and MHCII bind Ag on TCR alpha and alpha also,   on CD4

Natural active immunity  - acquired due to infection


Artificial active immunity – vaccination

· 
Takes time for enough B and T cells to be produced to mount an effective response buy MHC .Remember, Cells that carry MHC are antigen processing and presenting cell like Macrophage, DC, follicular Dendritic cell(Carry antigen to Th1 and B carry antigen to Th2) .Inside antigen is carried by MHCI(The formed cleft can bind peptides of 8 -10 amino acids in a flexible extended conformation and MHCII peptide length is 30 AA long.MHCI antigens are called HLA.

·   In humans, there are three MHC Class I a-chain genes, called:



 HLA -A, -B, and -C. 

· There are also three pairs of MHC Class II a- and b-chain genes, called 

HLA-DR, -DP, and -DQ.
· It is very important to know the deference  The MHC-I antigen presentation pathway is most easily thought of as an inside-out pathway by which protein fragments of molecules synthesized by the cell are delivered to and bound by the MHC-I molecule during its biosynthesis. 

· In contrast, the MHC-II antigen presentation pathway is best more clearly visualized as an outside-in one in which ingested proteins are degraded by enzymes in the endosomal–lysosomal system and are delivered to the MHC-II molecules in that degradative compartment.   
· The expression by the target cell of MHC class I molecules can,   protect the target from killing by the NK effectors events, and target cells defective in the expression of normal MHC class I cells are susceptible to such NK-cell lysis.  Because when virus infect cell causing MHC deformities and cause NK to kill infected cell.
Phagocytosis

· If cells are under attack they release histamine.
· Histamine plus chemicals from pathogens mean neutrophils are attracted to the site of attack.

· Pathogens are attached to antibodies and neutrophils have antibody receptors.

· Enodcytosis of Neutrophils membrane ( phagocytic vacuole.

· Lysosomes attach to phagocytic vacuole ( pathogen digested by proteases
· B lymphocytes are formed within the bone marrow and undergo their development there

They have the following functions:

· To interact with antigenic epitopes, using their immunoglobulin receptors like IgM and IgD 

· To subsequently develop into plasma cells, secreting large amounts of specific antibody, or 

· To circulate as memory cells doing the secondary response when the pathogenic antigen come again. 

· To present antigenic peptides to T cells, consequent upon exteriorization and processing of the original antigen. Antigen processed as external antigen like bacteria fungus, parasite or any protozoan antigen like malaria. or internal antigen when cell infected by virus >external antigen has to be presented by MHCI or internal antigen like virus when cell synthesize viral antigen by lysosome using lysozyme . and when antigen presented by MHC, the MHC has to be covered by sheath of cells called CLIP cover to protect the groove of MHC from other antigen to tale the place of the target antigen, then it will be transported to Golgi apparatus  close to endoplasmic reticulum, the by exocytosis the MHC- Ag complex will be presented by cell membrane to show it to the T cell toreact or for B cell receptor to make it make antibodies very and very specific to that antigen, the clone specific to the antigen .
· The lymphoid stem cells differentiate into B cells

· * B-cells precursors mature, differentiate into immunocomptent B-cells with a single antigen specificity in order to make monoclonal
· * Immature B-cells that express high affinity receptors for self antigens, die or fail to mature 

·     i.e. negative selection or clonal deletion

* This process induces central self tolerance and reduces autoimmune diseases

Immature B cells express IgM receptors on the surface 

* Mature B cells express IgM, IgD molecules on surfaces

* IgM and IgD molecules  serve as receptors for antigens

* Memory B-cells express IgG or IgA or IgE on the surface

* B-cells bear receptors for Fc portion of IgG and a receptor for C3 component of the complement. Antigen-antibody receptors can be engulfed by macrophage because macrophage carry receptors called Fc receptor bind to antibody Fc portion of the antibody
* They express an array of molecules on their surfaces that are important in B-cells interactions with other cells such as MHC II, B7 and CD40

Epitope is specific sequence of amino acids making poly peptide on the full sequence of the portentous antigen. Epitope when encounter cell receptor either antibody(IgD or IgM as B cell receptor or Alpha, beta receptor of T cell. Because gamma, delta receptor work for no porteinous  antigen on T cell.















