Chapter 21: The Immune System

I. Innate (inborn)-non specific

   A. Surface barriers

      1. Skin (1st Line of Defense)-acidity, lysozyme, toxic chemicals

      2. Internal (2nd line)

          (a) Cells-keratin, Killer T cells, macrophages neutrophils 

          (b) Chemicals –complement proteins, pyrogens 

          (c) Natural killer cells (NK) 

          (d) Inflammation: Tissue response to injury  TLRs-Toll-like receptors, trigger immune response, release  cytokines. Other chemicals include kinins, prostoglandins and complement proteins Fig. 21.3 and 21.4 Table 21.1 and 21.2

          (e) Antimicrobial Proteins-Interferons and complement system as well as fever.

II. Adaptive Defense-specific, systemic and memory

   A. Complete antigens-many antigenic determinants, depends on size and complexity of molecule, can stimulate antibody production in several types of cells 
      1. Immunogenecity

      2. Reactivity

   B. Incomplete antigens are usually small molecules that can’t stimulate antibody production, but are reactive to antibodies (Haptens)
   C. Self antigens-MHC complex-glycoproteins

       1. Class I-all cells

       2. Class II-only on certain cells

       3. APC (antigen presenting cells)-infected cells bind fragments of foreign antigens from within the cell on the cell surface, thus mobilizing adaptive defenses.
   D. Immunocompetence-involves one specific antigen binding site-Self tolerance

       1. Naïve cells-no exposure yet, when exposed to antigen, becomes activated to complete differentiation into effective memory cell

       2. B-lympocyte had membrane bound antibody receptor on surface

       3. T-lymphocyte binds to MHC molecules on Class 1 MHC and MUST NOT react to self antigens (positive selection-thymus cortex-MHC restriction) Negative selection occurs when it does not bind to MHC, causing Apoptosis-cell death. Dendrite cells get exposure to foreign antigens, trap them and present to the T cells in lymphoid tissue.
III Humoral response-antibody production-

   A. Clonal Selection and differentiation of B cells Fig. 21.11 and 21.12 21.14 antibody structure
      1. Primary response-Antigen binding to receptor on membrane surface-activation

      2. Plasma cells-secrete antibodies

      3. Memory cells-remain in circulation

      4. Secondary response-faster and greater than original response

    B. Active vs. Passive immunity

       1. Naturally acquired-make your own antibodies-exposure and response

       2. Vaccines-artificially acquired

       3. Passively received in utero or thought milk-mothers immune system

       4. Receiving gamma globulins (preformed antibodies from another source)-temporary protection 

   C. Antibody structure Fig. 21.14 Classes of Antibodies Table 21.3 Type and function

       1. Antigen-antibody complexes PLAN

          (a) Neutralization

          (b) Agglutination

          (c) precipitation

          (d) Complement fixation and activation

      2. Monoclonal antibodies-hybridomas

D. Cell Mediated Response-Activation and Clonal selection of T-cells
    1. 2 Major Types of T cells depending upon a pair of structurally related cell differentiation glycoproteins CD4 or CD8 on surface receptors 

    2. TH-T helper cells have CD4 and TC-T cytotoxic has CD8 Fig. 21.16

    3. T cells must have double recognition-i.e. self and non-self (foreign antigen)

    4. Class 1 MHC are recognized by cytotoxic T cells-endogenous antigens

        (a) viral or cancel proteins broken down inside the cell migrate to membrane

        (b) Class II MHC proteins are found only on the surface of cells that present antigens to the CD4 cells, and these have exogenous antigens (from outside the cell)

     5. Antigen binding and co-stimulation –APC-thus releasing chemical signals 

Table 21.4 Once activates, T cells enlarge and proliferate to form clones of cells that differentiate into various types of T cell populations. Table 21.5

E. Organ Transplants

   1. Autografts, Isografts, Allografts and Xenografts

   2. MHC matching-immunosuppressant drugs

F. Homeostatic Imbalances

   1. Immunodeficiency

      (a) congenital-severe combined immunodeficiency syndrome SCID

      (b) Acquired immunodeficiencies-Hodgkin’s disease and AIDS (HIV)

   2. Autoimmune Disease-more frequent in women-Multiple sclerosis, Myasthenia gravis, Graves disease, Type 1 diabetes, systemic lupus erythematosus, Glomerulonephritis, and Rheumatoid arthritis

      (a) Foreign antigens resemble self antigens

      (b) New self antigens appear

    3. Hypersensitivity-2 factors important, time course and antibodies or T cell involved

       (a) Immediate and subacute-antibodies-allergies-anaphylactic shock

       (b) Delayed hypersensitivity-T cells –allergic contact dermatitis
G. Developmental Aspects

    1. Immune stem cells originate I  the liver and spleen during weeks 1-9 of embryonic development-later in bone marrow

    2, At birth antibodies from mother are primary defense

    3. Exposure to antigens strengthens the immune reaction

    4. Stress can depress the immune reaction

    5. Age depresses the immune system
