Chapter 10


1.  Heat and Redness are caused by increase blood flow(vasodil) and RBC extravasation.  Edema is cased by leakage of fluid from the circulation into tissues(increase vascular permeability).  Pain is the result of stimulation of nerve endings(bradykinin).  PUs is accumulation of dead phagocytes and bacteria along with byproducts of tissue destruction.

2.  Complement system, mast cell degranulation, blood coagulation system, macrophages, chemokines, cytokines, inflammatory mediators, and adhesion molecules.

3.  Vasodilatation, increased vascular permeability, and edema.

4.  Activation of complement system by either classical of altermative pathway generates C3a and C5a.  Interaction with mast cells causes degranulation and release of histamine.  Histamine increases vascular permeability and induces expression of P-selectin.  Tissue damage activates the contact sytem to generate bradykinin and C5a.  Factor XII converts prekallikrein to kallikren which enzymatically cleaves kininogen to bradykinin(vasodil and increase vascular permeability).  Phagocytosis of microbes or other antigens activates macrophages with associated increases in cytokines and chemokines.  Chemattractants/chemokines attract leukocytes and activate neutrophils.  Activated neutrophils secrete enzymes that destroy the basement membrane.  Kallikrein also has a hand in activatin neutrophils as well.

5.  Bradykinin is a potent vasodilator and increases vascular permeability.

6.  C5a activates mast cell degranulation and histamine release.  Histamine causes vasodilatation of precapillary arterioles resulting in increase blood flow to camillary beds.  This couples with histamine induced contraction of the endothelial cells in the capillary beds and postcapillary venules, produces an increase in vascular permeability and associated edema.

7.  P-selection is rapidly translocated to the plasma membrane in presence of histamine.

8.  P-selectin on vascular endothelium interact with leukocytes leading to rolling prolonging leukocyte time exposed to chemoattractants and activators secreted into this inflammatory microenvironment.

9.  See 6,7,8

10.  Mediate clearance of necrotic tissue, secrete TNF IL-1 IL-2 IL-6 and TGFbeta,  secrete chemokines MCP-1 and IL-8, secrete matrix degrading metalloproteinases(MMP), secrete many other enzymes and inflammatory products, and secrete tissue inhibitors of matrix metalloproteinases (TIMPs)

11.  Selectins=leukocyte rolling  P-selectin and E-selectin are sequentially expressed on activated endothelium.  P-selection is rapidly translocated to the plasma memebrane from cytoplasmic stores, in the presence of mast cell derived histamine.  E-selectin expression is induced by cytokines derived form activated macrophages(TNF, IL-1)

12.  Integrins=firm adhesion  


MAC-1..................ICAM-1


LFA-1...................ICAM-1 and ICAM-2


VLA-4...................VCAM-1 (Monocytes only)

IL-1 and TNF induce de novo expression of VCAM-1 and ICAM-1 on endothelial cells leading to firm adhesion and margination of circulating cells expressing relevant integrins.

13.  Monocyte Chemotactic Protein-1 attracts monocytes to the site of inflammation and IL-8 attract neutrophils to the region.  Both chemokines are secreted by activated macrophages and endothelial cells.

14.  IL-1 and TNF act systemically to cause low blood pressure and shock.  They also act on the hypothalamus to induce fever.  Locally TNF enhances macrophage secretion of IL-1, IL-6, and TNF.  IL-6 acts on hepatic cells to release a number of acute phase proteins such as C-reactive protein that serves as an opsonin for enhance phogocytosis of bacteria

15.  MMPs degrade the extracellular matrix and can degrade all components of the blood vessels.  Secreted by several types of activated cells(macrophages adn naive lymphocytes).

16.  MMPs attract leukocytes and degrade the basement membrane.  The numbers of leukocytes reaching sites of inlammation together with their state of activation both contribute to the degradation of the basement membrane which increases the flow of cells into inflamed tissues.  MMPs would allow leukocytes to enter cancer tissues.

17.  See 14

18.  Diapedisis is the entrance of leukocytes into inflammed tissues.  Margination is attachment of the leukocytes to activated vascular endothelium. Chemotaxis is the attraction of leukocytes to site of inflammation.

19.  See 14

20.  IL-6 is released by activated macrophages and is enduced by TNF.  In heart disease increase levels of inflammation would cause increased release of IL-6 which causes CRP release from the liver?

21.  TGFbeta inhibits both macrophages and neutrophils.  It also inhbits NO.  Apoptosis of activated cells, and TIMPs.  (TGFbeta=anti-inflammatory)

22.  SIRS occurs when factors that dampen inflammatory response preventing pathophysiologic destruction of normal tissure are not present.  Neutrophils in the tissue do not go through apoptosis.  Multorgan failure with 50% mortality.  IL-1 is thought to be the cause.

23.  LAD is an autosomal recessive disorder caused by a deficiency of CD18.  CD18 is a B2 intergrin chain in LFA-1 and MAC-1.  Leukocytes can't adhere to the activated vascular endothelium so diapedisis does not occur.

24.  Xenotransplantation sucks!

25.  Growth of synovial membrane, mononuclear cell infiltration, activated cells, angiogenesis, increased enzymes, increase cytokines, damaged cartilage and bone, rheumatoid factor.

26.  When the stimulus is an antigen to which CD4+Tcells have been previously sensitized, trafficking memory cells are activated in tissues to secrete cytokines(IFNgamma) that enhance inflammation by inducing the differentiation of moncytes to macrophages and by activation mature macrophages.

27.  Th1 cytokines are IL-2, IFNgamma, and TNF.  IL-17 is proinflammatory, secreted by Th1 cells.  They increase production of MMP-1 by synoviocytes, synergizes with IL-1 and TNF, induces osteoclastogenesis and stimulates COX-2 dependent PGE2 synthesis.

28.  Phagocytes in the synovial joints

29.  1.  Antigen processing and presenting 2.  activated macrophages secrete inflammatory mediators and cytokines 3.  Th1 cell activation 4.  Activation of adhesion molecules 5.  Contact system activation 6.  increase vascular permeability 7.  activated phagocytes secrete inflammatory mediators 8.  Activated Th1 secrete IFN gamma and TNF 9.  Macrophage becomes more potent killer.

30.  Go back and read you lazy ass!

31.  What do I have to spell everything out for you!

32.  Macrophage activity is futher enhance by T cell derived cytokines when adaptive immune responses are mobilized.

33.  Activated macrophages secrete tissue inhibitors of matrix metalloproteinases (TIMPs)

34.  Pro- IL-1, TNF       Anti- TGFbeta

35.  IFNgamma (Th1) is a potent activator of macrophages, leading to enhance phagocytosis and associated increases in inflammatory mediator/cytokine secretion.  IL-4, IL-10 and TGFbeta (Th2) dampen development to Th1 responses.

36.  Decrease TNF leads to decrease expression of integrins and decrease activation of macrophages.

Chapter 13

1.  Hypersensitivity reactions are exaggerated immune responses of detriment to the host.  They are classified according to the system devised by Gell and Coombs, categorizing the immune mechanisms involved in the response.

Type 1 immediate hypersensitivity

Type 2 antibody-mediated hypersensitivity

Type 3 immune complex-mediated hypersensitivity

Type 4 cell-mediated hypersensitivity

Regardless of the immune mechanisms involved, hypersensitivity reactions can be divided into two phases, a sensitizastion phase adn a detrimental effector phase.

2.  See 1

Type 1 Hypersensitivity Reactions (immediate)

3.  Sensitization phase occurs when antigen exposure induces IgE production with IgE binding to FceR on mast cells and basophils.  IgE antibodies are produced depending on the CD4+T-cell derived cytokines present in the environment.  Th2 phenotype is associated with production of the cytokines IL-4 and IL-10 which induces isotype switching to IgE.  IgE antibodies bind to high affinity FceR present on mast cells adn basophils awaiting re-exposure to the initiating antigen.  

Effector phase:  Tissue damage is cause by inflammatory mediators released from mast cells and basophils following antigen binding to cell bound IgE.  These substances induce increased vascular permeability, vasodilatation, and smooth muscle contraction. (can be local or systemic)  Pre-existing antibodies are obligatory for immediate hypersensitivity reactions, primary exposure to an antigen cannot trigger this type of response.

4.  CD4+Tcells bind to B-cells and secrete cytokines inducing B-cell differentiation to plasma cells.  In the case of hypersensitivity reactions the cytokines are IL-4 and IL-10 causing isotype switching and secretion of IgE.

5.  Multivalent antigen binding to IgE results in a crosslinking of FceRs leading to release of inflammatory and vasoactive mediators from preformed granules present in mast cells and basophils.

6.  Histamine, prostaglandins, leukotrienes, and platelet activating factor

7.  Eosinophils have FceR that bind to IgE antibodies themselves bound to epitopes on helminths.  This interaction triggers degranulation of eosinophils leading to the release of several molecules, including major basic protein and eosinophil cationic protein.

8.  Skin testing identifies antigens causing immediate hypersensitivity reactions, producing an immediate and localized erythema and edema which occurs from increased vascular permeability following skin antigen contact with IgE bearing mast cells/basophils.  Patients with severe reactions are tested using RAST (radioallergosorbent test).  RAST measures quantitatively the allergen-specific IgE antibodies present in the serum.  The allergen is bound to an insoluble surface and incubated with the patient's serum.  Detection of bound antibodies following incubation with radiolabeled anti-Fce antibodies.  One limitation of this test is that IgE bound to mast cells in not estimated, potentially leading to false negative results.

9.  Allergic rhinitis refers to inflammation of the nasal mucus memebranes, sneezing, nasal congestion, and watery discharge from the eyes following antigen exposure.

Asthma can be triggered by extrinsic antigens or by nonimmune mechanisms such as infection, exercise and cold air.  Wheezing occurs when respiratory passages narrow following mediator release.

Anaphylaxis is a systemic, potentially fatal, reaction that affects both the cardiovascular and respiratory systems, leading to cardiac arrhythmias, and hypotension.

10.  Prophylactic pharmacological interventions include antihistamines or sodium cromoglycate.  Anti histamines are H1-histamine receptor antagonists that competitively inhibit binding to H1-binding sites.  Sodium cromoglycate stabilizes the mast cell and basophil membranes, decreasing the release of inflammatory mediators.  Epinephrine administration is not prophylactic but is an improtant antidote following anaphylaxis.  Epi protects for 30-90 minutes.  Steroids are administered to control the persistent/recurrent symptoms over the four to eight hours postexposure.

11.  Desensitization or allergy shots refers to controlled immunization with antigen in a manner designed to stimulate the production of IgG antibodies instead of IgE, following promotion of naive CD4+Tcells to differentiate to a Th1 phenotype.

12.  See Type 2 hypersensitivity

Type 2 Hypersensitivity Reactions (antibody medated (antigen on cell))

1.  Sensitization phase is marked by the production of IgG and IgM antibodies specific for a cell surface antigen.  The eliciting antigens are either constitutive components of the cell, or exogenous antigens (drugs or drug metabolites) that have bound to cell surface molecules.

Effector Phase:  Type 2 hypersesitivity reactions need not await re-exposure to antigen because the antigen is not eliminated during primary exposure to the immune system.  Destruction of cells expressing antigen/antibody complexes occures when the classical pathway of complement is activated, leading to osmotic lysis by MAC, or opsonin mediated phagocytosis.  NK cells can also recognize the antibodies and release perforin.  Continued exposure induces higher titers fo high avidity antibody.  Re-exposure results in more exaggerated effector responses and when antigen is a constitutive component of the cell, ongoing cell destruction occurs.

2.  Histamine release vs. osmotic lysis

3.  See 1

4.  1.  Transfusion reactions 2.  hemolytic disease of the newborn (rh incompatability) 3.  autoimmune reactions to cellular antigens or tissures 4.  hyperacute rejection of transplanted tissue

5.  Individuals receiving blood transfusions are matched to ensure that the recipint does not have antibodies recognizing the glycoproteins, predominantly of the ABO system on the donor's RBC's.  Naturally occurring IgM antibodies, isohemmagglutinins, bind to these glycoproteins on these RBC's and activate complement leading to either cell lysis or opsonin medated phagocytosis.  Isohemmagglutinins develop as a result of immunization by gut commensal organisms that have surface antigens identical to the AB antigens present on human RBC's.

6.  Hemolytic disease of the newborn is generally caused by a Rh blood group incompatibility between a Rh negative mother and her Rh positive fetus after the mother has developed anti-Rh antibodies.  The presence of anti-Rh antibodies requires prior exposure to Rh antigens.  This occurs after the mother has had and Rh + child, becoming sensitized to Rh+RBC's entering her circulation at birth or previous blood transfusions.  Mother's anti-Rh IgG is a treat to the fetus and causes hemolysis by complement-mediated cell lysis or opsonin mediated phagocytosis.  *anti-rh Ig is given to Rh-mothers immediately post partum or after any vaginal bleeding.

7.  In Goodpasture's syndrome, glomerular and pulmonary basement membranes are a site of immune mediated damage due to the formation of antibodies to memebrane antigens.  Insulin dependent diabetes, antibodies develop that recognize pancreatic islet cells leading to their destruction.

8. 9. and 10.  Go fly a kite!

Type 3 Hypersensitivity Reactions (antibody mediated (soluble antigen-immune complexes))

1.  Sensitization phase is characterized by IgM and IgG antibodies binding to soluble antigens with subsequent formation of immune complexes.  Persistent immune challenge, in some autoimmune diseases or under conditions of chronic antigen exposure induces the formation of immune complexes in excess of the capacity of normal immune clearance mechanisms.

Effector phase:  Immune complexes formed in excess are deposited in the capillary walls where they stimulate complement activation generating anaphylatoxins and the C3b opsonin.  C5a release is chemotactic for neutrophils and also binds to mast cells/basophils releasing vasoactive amines causing increase vascular permeability.  Neutrophils are activated and try to phagocytosis the immune complexes, they also secrete ROI's and proteolytic enzymes elastase and collagenase.  The latter enzymes damage the endothelium which activates the intrinsis coagulation pathway, leading to generation of kallikrien and bradykinin.  If uncontrolled thes events lead to formation of mictothrombi, platelet activation and aggregation, vascular occlusion, and tissure necrosis.

2.  If you can't figure this out,call me and I will come and hit you over the head with a hammer!

3.  How about you compare the two pimples on my ass!

4.  Systemic lupus erythematosus (SLE), Rheumatoid arthritis, Farmer's lung, and Serum sickness

5.  SLE is an autoimmune disease in which antibodies are formed to soluble antigens (double-stranded and single-stranded DNA and histones).  Although immune complexes are deposited predominantly in the renal glomeruli, they are also found in other basement membranes, including lungs, skin, blood vessels, and CNS.  Multiple manifestations of localized and disseminated disease often occures.

6.  In farmer's lung the immune complexes are localized to the basement membrane of the lung cause major destruction.

7.  Originally identified in some patients who had been passively immunized with horse serum containing anti-diptheria toxin antibodies, with fever, edematous rashes, enlarged lymphnodes and swollen joints occurring one to two weeks after treatment.  Patients produced antibodies to soluble horse serum protein antigens, with subsequent formation of large numbers of immune complexes which were depositd in the vasculature causing complement activation, neutrophil recruitment, vasculitis and the symptoms described above.  A second injection of the horse serum could cause anaphlyaxis and death.

8.  One clinically useful passive heterologous antibody preparation(polyclonal antibodies made in nonhuman species) is an anti-snake venom toxin for victims of snakebites.  Clinicians must weigh the cost/benefit of its use in selected patients.

9.  What?

10.  Please!

11.  IgE vs. IgG and IgM

12.  Arthus is a localized immune complex reaction which manifests as a cutaneous vasculitis and necrosis.  Following prior exposure to antigen and the formation of circulating IgG antibodies to the antigen(sensitization phase), the arthus reaction is observed after subcutaneous , or intradermal, injection of the same antigen.

Type 4 Hypersensitivity Reaction (Cell Mediated)

1.  Mediated by immune cells, not antibodies and during sensitization naive CD4+Tcells are activated and differentiate to Th1/Th2 cells secreting cytokines. Th cells clonally expand, with some becoming memory cells, providing imunosurveillance as they circulate via blood and lymph.

Effector Phase:  This occurs following re-exposure to antigen and activation of the memory Th1 cells.  The antigen may be re-introduced topically via the skin, or intradermally.  In other cases, the antigen may represent the persistent intracellular existence of a microbe, as occurs with Mycobacterium.  Tissue damage is caused by inflammatory mediators and cytokines secreted by activated neutophils and tissue macrophages following phagocytosis. 1.  Memory Th1 cells traffic through tissues and are activated when they contact APC's. IFNgamma is a potent activator of tissue macrophages.  2.  Activated macrophages secrete cytokines(IL-1 and TNF) and chemokines that induce adhesion molecules on the endothelium and circulating leukocytes.  Some cytokines induce secretion of chemokines attraction neutorphils and monocytes to inflammatory sites. 3.  The inflammatory mediators alter the vascular permeability of the endothelium, and cause local tissue damage activating the contact system and release of C5a. 4.  Adhesion molecules on the endothelium cause circulating leukocytes to adhere to the activated endothelium.  Activated neutrophils secrete enzymes that degrade the basement membrane allowing diapedeisis. 5.  Neutrophils phagocytose antigen and secrete inflammatory mediators that cause local tissue damage.  6.  IFNgamma from activated Th1 cells promotes differentiation of monocytes to macrophages, and activates mature macrophages to kill intracellular organisms.  Also activated macrophages secrete products including IL-1 and TNF, that stimulate processes producing inflammatory mediators that cause bystander tissue injury.

2.  Th1 cells secreting IFNgamma.  Activated macrophages secreting IL-1 and TNF and chemokines.  Adhesion molecules. Tissue factors(kallikrien and bradykinin). C5a causing degranulation of mast cells and histamine release. Activated neutrophils.

3.  Simple antigen elimination can dampen immunoreactivity.  Additional regulation of Th1 responsiveness is provided by Th2 cell derived IL-4/IL-10 cytokines, probably necessary because uncontrolled Th1 responses produce nonspecific inflammatory mediators that can cause bystander normal tissue destruction.  There are pathologic clinical scenarios where uncontrolled Th1 activation (tuberculoid leprosy), or conversely uncontrolled Th2 activation occurs.  In one example of the latter, lepromatous leprosy, the failure of Th1 activation results in a failure to eradicate the parasite.

4.  1.  chronic Type 4 (granulomatous inflammation) 2.  acute Type 4 (mantoux reaction) 3.  contact (poison ivy dermatitis) 4.  cutaneous basophil (Jones Mote reaction) 5.  cellular cytotoxicity (CD8+ mediated destruction of virally infected cells)

5. and 6.  See 3

7.  Granulomatous inflammation:  Often the persisting antigen in these cases are microorganisms existing withing the macrophage, where they have escaped intracellular enzymatic and biochemical destruction following phagocytosis (mycobacterium tuberculosis).  The chronically infected and activated macrophage often fuse to form multinucleated giant cells and surrounding chronic lymphocyte/monocyte activation leads to granuloma formation.  Granulomas form in the lung in TB, in lymph nodes, bone, skin and lungs in sarcoidosis(agent unknown), and intestinal tract in Crohn's colitis.  All thought to be caused by mycobacterium.

8.  See 1

9.  Mantoux reaction: protein isolate from cultures of TB, purified protein derivative (PPD) is sequestered by APC's and in previously sensitized individuals, is presented to trafficking Th1 cells.  Activated Th1 cause cytokine cascade causing erythema and induration reaching a maximum at 24-48 hours.  NO PITTING WHEN PRESSURE IS APPLIED TO REGION. This reaction is referred to as a delayed type hypersensitivity reaction (DTH)

10.  Look above honkey!

11.  Poison Ivy dermatitis is the prototypic form of an epidermal disorder triggered by activation of specifically sensitized memory Th1 cells in response to a hapten(urishiol from poison ivy).  The urishiol is absorbed and combines with a protein carrier molecule.  The effector phase occurs on the second exposure to the contact antigen and manifests as erythema and swelling.  The APC's are langerhans cells and kerationocytes serve as the source of the inflammatory cytokines.

12.  Jones Mote Reaction is experimentally induce by repeated intradermal injections fo soluble antigen mixed with adjuvant.  The reaction has been called a cutaneous basophil hypersensitivity owing to the large number of basophils which accumulated in the lesion.  Adjuvants promote the immune response to a given antigen which will develop, less vigorously, in their absence.  

In cellular cytotoxicity activated memory Th1 cells secrete IL-2, the cytokine require for teh differentiation of pCTL to CTL.  CTL is important for control of viral infections (CMV, HSV-1 and 2).

Chapter 14

1.  Central Tolerance Induction occurs in the thymus and bone marrow where autoreactive T and B cells are deleted/inactivated.

Peripheral Tolerance occurs outside the thymus or bone marrow where autoreactive cells are inactivated by mechanisms that involve absence of signals (absence of MHC, costimulatory molecules, lack of T cell help for B cells) and active suppression mediated by T cells.

Anergy occurs when T cell interacts with MHC comples in the absence of proper costimulatory interactions the T cell becomes unresponsive (anergic).

Suppression in inhibition.

Ignorance is Adair Seager.

Sequestration is withdrawal from circulation.

2.  Loss of self-tolerance can be caused by loss of sequestration, altered antigen presentation and altered immunoregulation.

3.  Loss of sequestration can cause a breakdown in tolerance because the immune system comes in contact with previously sequestered antigens (lens crystallin in the eye)  When ocluar damage occurs and immune response can develop resulting in ocular pathology.  Another example is symathetic opthalmia.

4.  Altered antigen presentation of antigen/MHC by cells not normally expressing MHC and may be one of the most important mechanisms for autoimmunity.  Enhance expression ofcostimulatory moleclues or MHC(CD28-B7) in induction of thyroiditis.  Molecular mimicry is a product fo cross reactive antibodies of T cells in Rheumatic fever, Diabetes and MS.  Staph Aureus acting as a superantigen causing polyclonal activation of autoreactive T cells in Rheumatoid arthritis.

5.  Immunopathology of autoimmunity can be caused by 1.  immune complex mediated 2.  antibodies to cell surface proteins 3.  blocking antibodies 4.  stimulating antibodies 5. cell mediated

6. and 7.  Balls in your court!

Immune Complex Mediated

Systemic Lupus Erthematosus

Ratio is F/M 10:1.  HLA association is DR2 and DR3.  The primary pathology is initatied by immune complexes.  The antigen is Ds-DNA.  Effects systemic and multiorgan systems because immune systems are formed in serum and trapped in the basement membrane of glomeruli, skin/endothelium, synovia of joints, and kidney.  For anti-DS-DNA, anti-leukocyte and anti-phospholipid antibodies.  Causes activation of polyclonal B cells and the etiology is unknown.

Rheumatoid Arthritis

Ratio F/M 3:1  HLA association DR1 and DR3  The primary pathology is initiated by cell mediated and immune complexes.  This disease is a mixture of organ specific and systemic symptoms involving joints, lungs, cardiac, skin, and CNS pathology.  There is excessive Th1 cytokines and rheumatoid factors IgM or IgG/IgA to the Fc region of IgG produced.  There is some association with epstein barr virus and human T lymphocyte virus.

Wegener's Granulomatosis

Is a granulomatous vasculitis of the upper and lower respiratory tract, glomerulous and nephrons, and small blood vessels.  c-ANCA(cytoplasmic anti-neutrophil cytoplasmic antibody) specific to serine protease 3 in neutrophils and p-ANCA (perinuclear) specific to myeloperoxidase in neutrophils (90%) which are seen in microscopic polyanglitis and allergic angitis are produced.

Antibodies to Cell Surface Antigens

Pernicious Anemia

Primary pathology is initiated by antibodies to cell surface antigens and/or intrinsic factor blocking antibodies.  This disease is cell specific; defective RBC's due to malabsorption of vitamin B12.  Antibodies bind cell surface antigens and destroy parietal gastic cells that secrete intrinsic factor or antibodies bind to IF and prevent binding of vitamin B12 which leads to megaloblastic anemia.  This disease can be considered a blocking antibody disease as well.

Goodpasture's Syndrome

Ratio F/M 1:4  In this disease there are basement membrane antigens.  The primary pathology is initiated bye antibodies to cell surface antigens.  This disease is organ specific lungs and kidneys.  Produce anti-glomerular basement membrane antibodies (anti-GBM) and also has shared antigens between the lung and the glomerular basement membrane.  There is also linear deposition of IgG and complement.

Cold Agglutinin Disease

The antigen is glycophorin or Ii.  The primary pathology is initated by antibodies to cell surface antigens.  This disease only manifests at temperatures below 37C.  Occurs only at the extremities when the individual is exposed to cold temperatures and treatment is to keep patient warm and extremities well protected.

Blocking Antibodies

Myasthenia Gravis

Ratio F/M 4:1  The HLA association is complex/age dependent.  Antigen is acetylcholine receptor.  The primary pathology is initiated by antibodies to receptor(blocking antibodies).  This disease is tissue specific to nerve and muscle with systemic effects.  Causes a neuromuscular transmission disorder because antibodies are inhibitory and block Ach binding.  There is some evidence for prior infection with poliovirus.

Pernicious Anemia

Blocking IF

Stimulating Antibodies

Grave's Disease

Ratio F/M 8:1  HLA association DR-3 adn BW35.  The primary pathology is initiated by antibodies to receptors.  This disease is organ specific to the thyroid.  Produce antibodies to the TSH receptor stimulating thyroid hormone synthesis.  There is unregulated secretion of thyroxin which leads to hyperthyroidism.

Cell Mediated Pathology

Hashimoto's Thyroiditis

Ratio F/M 50:1  Primary pathology is cell mediated.  Organ specific to the thyroid where anti-thyroglobulin and anti-microsomal antibodies are secondary to gland destruction.  Manifests as goiter and/or hypothyroidism and peaks at 3rd or 4th decade.

Ankylosing Spondylitis

Ration F/M 1:9  HLA association is B27(98%)  This disease is tissue specific with systemic effects affecting joints.  There is some evidence for prior infection with Klebsiella pneumoniae.  There is no rheumatoid factor.

Multiple Sclerosis

Ratio F/M 2:1 HLA association is DR-2  Disease is cell mediated.  Organ specific to the brain and spinal cord where there are antibodies to myelin basic protein secondary to cell death.  Oliogoclonal, not polyclonal antibodies in cerebral spinal fluid.  There is some evidence for previous infection with paramyxovirus.  Region further away from the equator have greater incidence.  Predominantly a caucasian disease.  Treatment with IFNbeta which inhibits IFNgamma expression of MHC class II

Immunotherapy

1.  Non-antigen specific 1. Anti-inflammatory reagents (NSAIDS) 2.  Impaired action of T cells (anti-CD3 and anti-IL-2R) 3.  Anti-cytokine (anti-TNF)  4.  Increase natural immunoregulation (CD200) 5.  Block costimulation (anti-CD28 and anit-CD40)

2.  Antigen Specific 1.  Anti-T cell receptor antibody 2.  Anti-MHC antibody 3.  MHC peptide antagonists(block binking autoantigen) 4.  Immunoregulatory(altered cytokine polarization after oral antigen administration)

Chapter 15

1.  Dysfunction in components of either innate or adaptive immunity causes immunodeficiency disorders.  These disorders are classified as either primary or secondary, depending on whether the dysfunction is inherited or acquired.  Inherited, or primary disorders, may arise from defects in either cellular or humoral components of immunity.  In the absence of medical intervention primary disorders are permanent.  Acquired, or secondary disorders, may be transient or permanent depending on the factor inducing the immunosupression.  Secondary disorders are extrinsic and may result from the effect of drugs, infection, or other miscellaneous etiologies or from abnormal production of immune components.

2.  Primary immunodeficiency disorders may arise from defects B cells(50%), Phagocytes(20%), progenitor cells(15-18%), T cells(10%), and complement (2-4%)

Severe Combined Immunodeficiency Disorder (SCID)

3.  A defect in lymphoid progenitor cells results in SCID, a disorder with a profound deficiency in both T cells and B cells, an increase susceptibility to all infectious agents.  Caused by absence of JAK-3 or secondary to a deficiency of enzyme adenosine deaminase in leukocytes.  In the absence of this enzyme toxic metabolites accumulate, DNA synthesis is impaired, and clonal expansion does not occur.  Therapy is bone marrow transplantation or treatment with ADA enzyme.  Gene therapy is also a viable alternative.

DiGeorge's Syndrome

4. 5. and 6.  T-cell disorders are frequenctly associated with susceptibility to infection by viruses, intracellular bacteria and fungi.  DiGeorge's results form defective embryogenesis leading to a reduced and defective thymus.  Individual has fewer circulating or no T cells.  Therapy for this disease is transplantation of functional components of a fetal thymus.  Individuals usually improve with age and this disorder affects both males and females.

Chronic Granulomatous Disease

7. and 8.  CGD is characterized by a dysfunction of the NADPH oxidase enzyme complex in phagocytes.  NADPH is required for the production of ROI's that normally destroy microbes, this defect leads to recurrent and uncontrolled bacterial and fungal infections.  In both normal and CGD phagocytes, IFNgamma enhances the production of ROI's and is used a therapy for CGD.

Transient Hypogammaglobulinemia of Infancy and XLA

9. 10. and 11.  X-linked agammaglobulinemia (XLA) results form a developmental block in the B-cell differentiation from a pre B cell to an immature B cell.  Developmental arrest results form a signaling defect in the protein tyrosine kinase(btk) producing a gross deficiency in B cell numbers and low or undetectable serum Ig.  Disorder becomes apparent at 6 months and frequency is 1/100,000. Treatment is lifelong monthly infusion of antibodies.

Transient hypogammaglobulinemia is a transient deficiency of IgG, IgA, and IgE production thought to result from decreased production of Th cytokines needed for B cell development and isotype switching.  Patients usually recover with antibiotic therapy, but in severe cases administration of immune globulin is needed.  Presents at 6 months.

Commom Variable Immunodeficiency

12. and 13.  In this disease there is a defective antibody production following infection.  In contrast to XLA, individuals have normal numbers of circulation B cells.  There may be a developmental block at the immature B cell stage, or defective antigen-induced differentiation.  Abberrant antibody production is sometime observed with presence of autoantibodies causing autoimmune manifestations of disease (thrombocytopenia). Treatment involves immune globulin injections.  Seen in males and female of all ages.

Selective IgA

13.  These individuals show and increased incidence of recurrent sinopulmonary infection, with an increased incidence of coeliac disease.  Most cases patients are asymptomatic.  These individuals need antibiotic treatment for infection not passive immunoglobulin because recipients quickly form antibodies to donor IgA.  This disorder is common in caucasians, with a prevalence of approximately 1 in 500-1000.

Hyper IgM Syndrome

14.  Selective IgM deficiency patients present with increase infections by polysaccharide encapsulated organisms which typically should activate naive B cells to differentiate into IgM secreting plasma cells.  IgM deficiency produces enhanced susceptibility to encapsulated organisms.

Immunoglobulin deficiency with increased IgM (Hyper IgM)  results from a defective CD40(B cell)/CD40L(T cell) interaction such that isotype switching does no occur.  Activated B cells differentiate only to IgM secreting plasma cells, with increased production of IgM and a deficiency of isotypes IgG, IgA, and IgE.  A frequent clinical presentation is recurrent bacterial/viral infections, with no evidence for classical immunological memory for the infecting organisms.

Phagocytic Immunodeficiency Disorders

15.  Chediak-Higashi Syndrome, Chronic granulomatous disease, and Leukocyte Adhesion Defect

16.  See 7. and 8.

17.  Chediak-Higashi Syndrome is associated with defective viral and intracellular bacterial immunity.  It is recognized by the accumulation of large cytoplasmic granules in phagocytes whose transport function and fusion to lysosomes is defective.  Phagolysosomes have decrease myeloperoxidase and other lysosomal enzymes required for microbial destruction.  NK cell function is also impaired because exocytosis of granules is required for NK mediated cell killing.

18. and 19.  Leukocyte adhesion deficiency (LAD) disorder in which impaired trafficking of leukocytes to sites of infection leads to increased pustular infections.  Bone marrow transplantation is the treatment of choice for this disorder.

Complement

20a.  C1,C2, or C4 deficiency cause diminished C3 convertase production by the classical pathway.  This is not typically a serious problem because alternative pathway will pick up the slack.  Often seen in patients with SLE.

20b.  C3 deficiency affect both the CP and AP because C3 is central to both of them.  C3 deficiency is associated with an enhance susceptibility to all bacterial infections because C3  is required for opsonin mediated phagocytosis during innate immunity.  C3 deficiency is also associated with chronic nephritis because C3 nephritic factor is deposited into the kidney basement membrane.

20c.  C5-C9 deficient individuals cannot generate the MAC required for lysis of microbes.  They have increase susceptibility to Neisseria bactera.

21.  C3 nephritc factor is an antibody that binds C3 thus explaining both the C3 defect and glomerulonephritis associated with high levels of immune complex deposited in basement membrane.

22.  C1 inhibitor deficiency produces uncontrolled activation of C1, associated proteolysis of C2/C4, and enhanced production of C2b a vasoactive kinin and C4a and anaphylatoxin.  Both fragments contribute to enhanced vascular permeability and often life-treatening edema termed hereditary angioedema.  Treatment involves infusion to C1 esterase inhibitor.

23.  Decay accelerating factor (DAF) is a regulatory complement protein normally expressed as a transmembrane protein.  In RBC's the complex is attached to the cell surface by a phosphatidylinositol-protein complex.  Deficiencies in the enzyme forming this complex lead to a DAF deficiency on RBC's.  Since DAF facilitates decay of C3 convertase and absence of DAF leads to activation of terminal pathway and MAC.  Deficiencies in DAF in RBC's leads to increased spontaneous lysis and the disease entity paroxysmal nocturnal hemoglobinuria (PNH)

Secondary Immunodeficiency Disorders

24.  Virus, drugs, lifestyles, other chronic conditions, and abnormal production of immune components.

25.  Multiple myeloma is a disease primarily affecting the elderly associated with increased urinary excretion of free light chains, Bence Jones proteins.  The diseases first manifestation may be a so-called "pathological fracture" of bone, attributed to leaching of calcium from bone following chronic inflammation and IL-6 production.

26. and 27.  Monoclonal gammopathies are diseases of clonal overproduction of immunoglobulin with relative deficiencies in other immmunoglobulins.  Waldenstrom's macroglobulinemia (IgM gammopathy) is associated with a hyperviscosity syndrome and hypogammaglobulinemia.  Patients frequently present with vague symptoms which reflect this hyperviscosity (headaches, visual blurring and often mini strokes).

HIV

28. 29 and 30.  HIV induces immunosuppression in a number of ways, not the least of which is the destruction of CD4+T cells, cells required for virtually all aspects fo immunity.

Chapter 16

1.  There are tumor specific antigens (TSA) expressed on tumor cells, there are malignancies in immunosuppressed populations, and there has been spontaneous remission of metaplasia.

2.  Challenges to Tumor Immunology would be no increase in solid tumors in immuno-incompetent individual only increases in lymphoid and virally-induced malignancies and the placenta has no increase in tumor incidence.

3.  Tumor recognition can occur via tumor specific antigens, tumor associated antigens, and over expression of normal self proteins.

4.  Proteins specific to a tumor are called tumor specific antigens.  If these proteins produce immune responses leading to tumor rejection they are referred to as tumor specific transplantation antigens (TSTA).  Tumor associated antigens (TAAs) can be used to characterize tumors, but are not necessarily unique to the tumor as opposed to the other (normal) host tissue.  Often these TAAs reflect antigens expressed at stages of normal cell differentiation, although the tumor cell expression is either qualitatively or quantitatively  different form normal cells at that particular stage of maturation/differentiation.  TAAs have potential use in the diagnosis and monitoring of tumor growth.

5.  Tumor specific antigens 1. MAGE-1and 3 in melanoma and normal testicular protein. 2.  Surface IgG in lymphoma and normal B cell receptor. 3.  NY-ESO-1 in a number of tumors and normal testicular protein. 4.  17-1A associated with colon carcinoma 5.  Galectin 9 associated with Hodgkin's lymphoma (50%) 6.  MelanaA/Mart-1 associated with Melanomas and normal melanocytes.

6.  An important class of tumor associated antigens is the so-called oncofetal antigens.  These are antigens characteristic of tumor cells in mature tissue which were expressed at some earlier stage of normal development.  Examples are carcinoembryonic antigen (CEA), alpha fetoprotein (AFP) and beta human chorionic gonadotropin (B-HCG).  CEA are expressed on tumors found in colon, stomach, breast and lungs but also in nonmalignant tissues in cigarette smokers, COPD patients and alcoholic cirrhosis.  AFP are expressed on tumors found in liver, testicular, pancreatic gastric and lungs but also in nonmalignant tissues in viral and alcoholic cirrhosis of liver.  B-HCG are expressed on tumors in gonadal germ cell tumors, hepatomas, and adenocarcinomas of the ovary pancreas, and stomach and also on nonmalignant tissues in trophoblast epithelium.

7.  TAA levels represent such an effective way to monitor therapy that a failure to detect a fall in levels or a sudden stop in the decline is often a sufficient reason to alter therapy, without other evidence for tumor recurrence.

8.  Overexpression of Normal Self Protein by a tumor cell changes density of peptide presentation, allowing regulation by T cells.

9.  Macrophages are ineffective in tumor destruction.  Although stimulation with lipopolysaccharide or IFNgamma can induce macrophage activation, and the activation of cytokines, some of which are tumoricidal. (TNF)  There is some evidence that macrophage infiltration gives a better tumor diagnosis and tumors with IgG antibodies are destroyed by opsonin mediated phagocytosis.  NK cells may recognize tumor cells using NK receptors.  Tumor cells are destroyed on release of perforin or via ADCC.  NK cells are inhibited by MHC class I molecules so tumors with high levels are not osmotically lysed.  NK activity is enhanced by cytokines IL-2, IL-12, and IFNgamma.  When CTL interacts with the tumor cell it secretes perforin.  Th1 cytokines activate and enhace CTL activity.  When NK cells are inhibited by MHC class I molecules CTLs are activated.

10.  Many studies have tried to identify the mechanisms by which tumors evade immune mediated destruction.  These include T-cell related defects or dysfunction as well as antigen related ones.  A role for secretion of immunosuppressive molecules by the tumors themselves and a decrease in class I MHC expression may provide evasion strategies.  Apoptosis of CTL and/or dendritic cells and antigen sequestration.

11. a.  Hole in the repertoire means that no T cells express receptors for teh peptide/MHC complex on tumor cells. b.  Determinant selection is the absence of an MHC allele that will display the antigenic peptide. c.  Lack of costimulatory molecues on the cell presenting the peptide/MHC complex. d.  Deficiency of Th1cytokines required to pCTL differentiation to CTL.

12.  a.  Shedding to tumor antigens once antibodies complex bind. b.  Antigenic modulation is the decrease or loss of antigen epitopes by endocytosis which follows the formation of antigen/antibody complexs on tumor cell.  c.  Mutations of mutations might allow tumor cells to escape detection due to a loss of antigenicity. d.  Cell transformation can decrease expression of MHC, leading to tumor cell survival because of inefficient antigen recognition. e.  Antigen masking is a phenomenon by which tumor antigens are hidden for the immune system by complex carbohydrates on the cell surface.

13.  See 9.

14.  The tumor may be in an immunologically privileged site like the anterior chamber of the eye or in the host placental tissue.

15.  Lack of CD80/86 would not allow CTL to be activated by tumor and maybe rendered anergic.

16.  Tumors often produce molecules which have potent, nonspecific, immunosuppressive properties. (PGE2)  Other molecules released by tumors (proteinases) serve to degrade the surrounding matrix and enhance metastic potential.

Neoplasms

1.  Lymphomas classified as hodgkins and non hodgkins.  Leukemias are acute and chronic lymphocytic and  acute and chronic myelogenous.  Plasma cell neoplasms are multiple myelomas.

2.  Chronic lymphocytic leukemia is in CD5 + cell in the blood.  Acute lymphocytic leukemia is in lymphoid progenitor in the bone marrow and blood.  Pre B cell leukemia is in Pre B cells in bone marrow and blood.

3.  Follicular center cell lymphoma and Burkitt's lymphoma is in Mature B cells in the periphery.  Burkitt's lymphoma is a translocation of c-myc gene on chromasome 8 and Ig gene on chromasome 14.

4.  Waldenstrom's macroglobulinemia is in IgM secreting B cell in the periphery and multiple myeloma is in plasma cell(various isotypes) in the bone marrow.

5.  T cell malignancies are adult T cell leukemia (HTLV-1), T cell acute lymphoblastic leukemia (T-ALL), and chronic lymphocytic leukemia(CLL) 

Chapter 17

1.  Transplantation refers to the engraftment of cells or tissues form one individual (donor) to another (recipient/host).  Because a graft is foreign, the host's immune system will attempt to eliminate this intruder a phenomenon termed graft rejection.  Graft rejection can be Host vs. Graft, HvG or Graft vs. Host, GvH.

2.  You want to start me up, open the choke and pull the cord!

3.  For vascularized and nonvascularized grafts genetic differences at the major histocompatibility complex are mostly responsible for graft rejection processes.  Minor histocompatibility proteins can also induce graft rejection, with varying degrees.  Current technology does not permit rapid determination of minor histocompatibility differences between donor and recipient, and the clinician is most concerned with the degree of MHC disparity involved.

4.  Party Eric is dead!

5.  Successful organ transplantation depends on suitable MHC matching (tissue compatibility) and life long immunosuppressive therapy.  Because of complications of nonspecific immunosuppression specific tolerance induction to grafts remains an area of high priority in transplantation.

6.  a.  Serological; Reactions of tissues of the potential donor and the recipient with HLA antibodies are compared with identical reactivity implying compatibility. b.  Mixed lymphocyte reaction; Cells from the donor and recipient are cultured together with proliferation of recipient CD4+T cells occurring only when they see a class II MHC difference on stimulating (donor) cells. c.  Restiction length polymorphism;  Genomic DNA extracted from recipient and donor blood cells is digested with a panel of enzymes, each of which recognizes unique sequences of nucleotides in the DNA.  By comparing the polymorphism in restriction fragment lengths in different individuals, using different enzymes, we can estimate how disparate the DNAs are. d.  Polymerase chain reaction; Specific sequences of DNA are amplified using allele-specific primer pairs of known Class I and II MHC genes. With different primer pairs for various class I or II MHC alleles we can compare alleles expressed by any donor/recipient pair.

7.  Grafts are classified according to the source of the tissue donor.  Isografts are grafts between identical twins.  Autografts are grafts within the same individual.  Allografts are grafts between members of the same species.  Xenografts are grafts across species..

8.  Graft rejection is classified as hyperacute(delayed and delayed accelerated), acute, and chronic.  Hyperacute rejection occurs when preformed antiboides to donor antigens mediate a rejection ocurring in minutes to hours post transplant.  The existence of preformed antibodies indicates that the recipient has previously been immunized, intentionally, or unintentionally against antigens on the donor tissue.  Hyperacute rejection is associated with complement activation, stimulation of the coagulation cascade, thrombosis and rapid graft failure.  The only treatment option is graft removal. 

Acute rejection occurs in the early period post transplantation(weeks).  Acute rejection reflects recognition by, and activation of T cells.  Monitor organ enzyme levels to detect rejection and suspicion of graft rejection leads to tissue biopsy, examining evidence for immune cell infiltration and/or inflammation.  Treatment involves increasing the dose of immunosuppressive agents used.  This brings increased risk of infection, malignancy, and drug toxicity.

Chronic rejection occurs weeks/months/years following transplantation.  It is correlated with release of nonspecific growth factor-like mediators which fits the histological picture of chronic fibrosis and hyperproliferation of connective tissue and mesenchymal cells characterizing this process.  Acute rejection is associated with Th1 cytokines and chronic Th2.  This process is less amenable to treatment.

9.  Don't want to meet your daddy, just want you in my caddy!

10.  Graft rejection is mediated following activation of CD4+ or CD8+ T cells, macrophages, neutrophils and vascular endothelium.  Cytokines, inflammatory mediators and toxic products secreted by activated phagocytes contribute to graft rejection.  Early after transplantation, ischemia-reperfusion damage induces chemokine secretion (IL-8) by donor graft cells (macrophages, vascular endothelial cells) along with secretion of several inflammatory cytokines.  This increases vascular permeability and alters expression of adhesion molecules on the vascular endothelium and circulating leukocytes.  Several days later host leukocytes infiltrate the graft.  IFNgamma increases macrophage phagocytic capability.  Both host macrophages and neutrophils secrete toxic products and inflammatory mediators that initiate a cycle of ongoing tissue damage.  Alloreactive host Thp cells differentiate to Th1 cells and CD8+ differentiate into CTL in presence of IL-2.  CTL cells destroy allograft by osmotic lysis.  Rejection is a combination of many processes.

 11.-16. REMIX!

17.  When T cells leave the circulation and enter a graft, alloantigen can be seen directly on antigen presenting cells in the tissue (Direct).  High affinity interaction of naive host CD8 T cells with allogeneic class I MHC on donor tissue occurs, with fewer requirements for costimulation than is the case for nominal antigen.  Some direct recognition of allogeneic class II MHC bye naive CD4 T cells also takes place.  Indirect recognition of allogeneic MHC antigens also occurs, particularly for CD4+Tcells. Graft antigen is processed by dendritic cells which migrate to secondary lymphoid tissue and activate, with costimulatory interactions, CD4+T cells.

18.  Cytosolic proteins are targeted for degradation following the attachment of ubiquitin.  Peptide fragments generated by the proteosome bind to TAP and transported to the ER where they contact MHC class I molecules.

19.  a.  Corneal transplants occur in immunologically privileged sites and survive without immunosuppressive drug, becuase the foreign antigens expresssed by the graft are not seen by host cells. b.  Heart transplants standard clinical treatment for end organ failure.  88% of patients survive at least one year.  There is a high incidence of atherosclerotic disease in the recipients.  This represents either an effect of the drugs used to avoid rejection or the long term immune effects fo subclinical rejection episodes. c. Liver transplants are resistant to rejection once any early acute rejection episodes pass. 80% survive first year.  One explanation for liver survival is that the liver induces long term tolerance because it is itself a lymphohematopoietic organ and stem cells from the donor liver migrate and see recipient lymphoid tissues. d.  Kidney transplant survival after one year is 90%.  This rather than continuous dialysis, is the primary treatment for renal failure.  Patients still continue to take immunosuppressive drugs for the rest of their live with side effects being drug toxicity, increase risk of infectious disease, and increase incidence of malignancy. e.  Pancreas transplants are appealing for the treatment of diabetes and combined with kidney grafts, for diabetic renal failure.  Combined pancreas/kidney transplants do well. f.  Bone transplants have been used to provide and inert scaffold for patients to bridge the time to replace allogeneic tissue with host bone matrix.  Since bone grafts are avascular immune rejection is not a problem.  g.  Bone marrow transplants are used to treat a variety of anemias, leukemias and lymphomas.  Rejection of allogeneic donor stem cells by immunocompetent hosts (host vs. graft rejection) remains a problem but is treated with immunosuppressive drugs.  The graft tissue is itself a source of lymphohematopoietic cells, cabable of generation its own, donor derived, immune system, which can recognize the host as foreign resulting in developmen (graft versus host disease).  GvHD can also occur in intestine and liver.

20. and 21.  See 19.

22.  Minor histocompatibility antiges sometimes produce as profound a rejection episode as differences at MHC.

23.  In GvHD donor T cells present in the graft initiate rejection of all host tissue.  Donor CD8 and CD4 cells are activated when they interact with host cells expressing class I and II MHC.  Recipients of bone marrow transplants are themselves immunologically compromised and unable to initiate a counter attack.  This crucial role of T cells implied that T-cell depletion of the donor graft would eliminate GvHD.  In pratice removal of all donor T cells diminishe GvHD but also decreased engraftment of the donor bone marrow.  Cytokines, often donor T cell derived, are required for bone marrow engraftment.

24.  General practice is to deplete donor T cells from the marrow prior to transplantation and simultaneously infuse patients with cytokines IL-3 and GM-CSF believed to speed up restoration of the lymphohematopoietic system from donor stem cells.

25.  Nonspecific immunosuppression is required for effective long-term survival of any given graft. a.  Cyclosporin A and FK506 block the transcription and production of IL-2 by CD4+Th1 cells. b.  Rapamycin inhibits the later stage of IL-2 gene transcription and synergizes with cyclosprin and FK506. c.  Prednisone is a nonspecific anti inflammatory agent suppressing activation of macrophages and release of IFNgamma. Rejection is inhibited at the antigen processing/presentation stage. d.  Azathioprine inhibits purine metabolism and blocks cell division. e.  Anti-CD3 antibodies suppress the activity of all T cells. f. Anti-CD4 antibodies

26.  Increase susceptibility to infectious disease, development of lymphoid/skin malignancies, role of synergy, and toxicity from the drug themselves.

27.  Block CD40-CD40 Ligand interaction, CTLA-4 Ig to block CD80-CD28, CD200-CD200 receptor.

Chapter 12

1.  Edward Jenner (1796 vaccination)- pustular material from cowpox transferred to immunize folks against small pox.  Pasteur (1880)- injection of killed microbes provided protection when exposed to live counterpart.

2.  Attenuated vaccines may cause disease in the immunocompromised, reversion may occur with attenuated vaccines, neurological complications (Gillain-Barre), hypersensitivity to bystander materials in vaccine (egg antigens), hypersensitivity to preservatives in vaccines (neomycin), contamination with animal viruses (documented for polio virus), and contamination from human viruses (Hep B).

3.  Herd Immunity occurs when most of the population is immunized so and unimmunized person in the population is protected.

4.  Immunization represents a deliberate attempt to protect an individual from disease.  Passive immunization, the patient receives antibodies generated in another individual or animal.  Active immunization the patient receives the antigen which stimulates the generation of an immune response, antibody or cell mediated, by the patient.  Passive and/or active immunizaton can be administered simultaneously or independently.

Passive Immunization

5.  Natural passive immunization occurs in the fetus when maternal IgG antibodies cross the placenta, or in the neonate during breast feeding because IgG and IgA are present in colostrum.  Artificial passive immunization refers to deliberate administration of immunoreactive serum, or concentrated immunoglobulin (gamma globulin) isolated from pooled human plasma/serum of individuals that have recently recovered from disease or form volunteers who have been intentionally immunized.

6.  See 5.

7.  Gamma globulins are concentrated immunoglobulin preparations used for passive immunizations usually of the IgG isotypes.  IgG protects through opsonin mediated phagocytosis, ADCC by NK cells, and activation of the complement cascade.

8.  Recipients are generally immunocompromised individuals or immunocompetent individuals who need protection from disease during the time before active immunization could be effective.  Example of the latter would be hepatitis immune globulin given to nonimmune health care workers following accidental needle stick.

Active Immunization

9.  Vaccination, may be unintentional, occurring when someone is inadvertently exposed to a pathogen, or intentional, when the individual is exposed to a safe form of the pathogen in the hope of inducing sterile immunity to the pathogen.

10.  Killed microbes, Attenuated microbes, Live natural microbes, Modified toxins, Conjugated molecules, Recombinant proteins, and Naked DNA.

11.  Intramuscular, Intradermal, Oral, Intranasal, Subcutaneous, and Gene gun.

12.  Edible vaccines: genetically engineered to express antigen, Liposomes to deliver recombinant proteins, and Intranasal spray: attenuated influenza.

13. Killed/Inactivated Vaccine.  All Intramuscular.  Salk polio virus - safer, but less effective that live or attenuated organisms. Rabies virus, Influenza virus - moderately effective and may be used on immunocompromised individuals, Cholera bactera - moderately effective, Bordetella pertussis - pertussis bacterial vaccine has significant toxicity, and Bacterial vaccines for tetanus and diphtheria - most successful vaccines yet tested.

14.  Sabin polio virus is given orally and is a live or attenated vaccine.  Small risk, but less effective that live natural virus and in rare cases attenuated organisms revert to wild type.  Salk polio virus is given IM and is an inactivated/killed vaccine which is safer but less effective than live or attenuated organisms.  Salk polio vaccine does not generate mucosal immunity since it is injected.  Sabin polio vaccine has an advantage especially in less developed countries because of it's ease of administration, and also gives mucosal immunity

15.  Measles, mumps, rubella, sabin polio vaccine, varicella, arbovirus (yellow fever) and mycobacterium bovis (bacterium)

16.  I forgot to write this down, so if anybody knows please tell me!

17.  Toxoid is a detoxified form of the bacteral toxin used as an antigen.

18.  Tetanus and Diphtheria bacteria

19.  Toxoids are safe and very effective even for those patients who are immunocompromised.

20.  Tetanus toxin is the toxin secreted by the bacteria.  Heterologous antiserum is the tetanus anti-toxin.  Homologous antiserum is the tetanus human immune globulin. Tetanus toxoid is the inactivated toxins used as a vaccine.

21.  Natural immunity is not possible because the dose required for immunity is lethal.

22.  Tetanus is caused by Clostridium tetani found in soil and intestines of some animals.  It is associated with punture wounds that do no appear serious.  Spores develop into bacteria and secrete toxins.  Toxin, tetanospasmin, binds to neural tissue (neurotoxin) causing paralysis/spasms.  Neonatal tetanus occurs when umbilical cord is cut with unsterilized insturments contaminated with tetanus spores or after application of tetanignic substances.

23.  Treat with homologous anti-serum and tetanus toxoid.

24.  Recombinant DNA technology has now been used to generate purified viral peptides with fewer side effects in vaccines because they do not have the culture medium impurities associated with growing organisms.  The use of DNA recombinant proteins also avoids isolation of infectious organisms from the blood plasma of humans.  Epitopes may be added/deleted to improve immunogenicity or directly immunize distinct arms of the immune system.  Two examples are Hep B and Salmonella proteins.

25.  Conjugated vaccines use glycolipids and/or carbohydrate antigens to induce protective T cell or antibody immunity.  Examples in question 26.

26.  Haemophilus Influenzae (type b)  was a major cause of bacterial meningitis in children under 5 yr. of age.  It is surrounded by a polysaccharide capsule that contains polyribosylribitol phosphate that is immunogenic.  Streptococcus Pneumoniae is major cause of pneumonia, middle ear infections, and meningitis.  It is surrounded by a polysaccharide capsule (gel).  Antibiotics may exacerbate disease due to the lysis of bacteria which leads to release of products that stimulate to vigorous inflammatory response, which leads to endotoxic shock.

27.  Besa mi coolo, estupido!

Adjuvants

28.  Vaccination preparations often include and adjuvant that enhances the immune response.  Most are believed to increase immunogenicity by prolonging the period of antigen presentation and/or by stimulating the antigen-presenting cell itself by promoting local cytokine production.

29.  a.  The most commonly used adjuvants in human vaccines are inorganic salts, based on aluminum hydroxide or calcium phosphate.  Both work by producing a depot effect.  b.  Immune stimulating complexes such as lipsomes plus antigen also create a depot effect. c.  Bacterial cell products for example bordetella pertussis (inactivated) stimulate cytokine production.  d.  MF59 is submicron oil in water emulsion used in fluad vaccine (recombinant influenza vaccine + MF59) and MF59+CMV in clinical trials.

