Pathology Test 4 Review
1-5.  T-lymphocytes...


- Are the mediators of cellular immunity *


- Circulate in blood, where they comprise 60-70% of peripheral lymphocytes *


     - Also found in the paracortical areas of lumph nodes & periarteriolar sheaths of the spleen


- Recognized by the membrane marker TCR (T-cell receptor) *


     - In 95% of T cells, the TCR consists of a disulfide-linked heterodimer made up of an alpha & a


        beta polypeptide chain, each having a variable and a constant region


- T helper cells can recognize antigen only in the context of Class II MHC antigens *


- T suppressor/cytotoxic cells recognize cell bound antigens only in association with class I MHC 

                antigens *

6-8.  B-Lymphocytes...


- Constitute 10-20% of the circulating peripheral lymphocyte population *


     - Also present in... 

- bone marrow 

- peripheral lymphoid tissues 

- lymph nodes (found in superfical cortex)

- spleen (found in the white pulp)

- tonsils 


- When stimulated by antigen, some B-lymphocytes differentiate into plasma cells *


- Recognized by the membrane marker monomeric IgM *


- Of the five immunoglobulin isotypes, IgG, IgM, & IgA constitute 95% of serum immunoglobins,


   IgE occurs in traces, and IgD occurs predominantly in a cell-bound form on the B-cell membrane

9.     Macrophages...


- Play several roles in immune response...


   1.  - Required to process & present antigen to immunocompetent T cells.


        - Presence of class II MHC antigens on macrophages is critical for their antigen-presenting


           function.


        - T cells cannot be triggered by free antigen, so presentation of antigens by macrophages or


           other antigen-presenting cells is necessary for cell-mediated immunity.


   2.  - They produce interleukin 1 and an array of soluble factors (monokines).


        
- Some of these promote T- & B-cell differentiation



- Some are pro-inflammatory


   3.  - Involved in the delayed hypersensitivity reaction *

10-11.  Natural Killer Cells...


 - Comprise 10-15% of the lymphocytes in the peripheral blood *


 - Have innate ability to lyse a variety  of tumor/killer cells, virally infected cells, and some normal

                 cells, without prior sensitization.  (Hence called natural killer cells--NK) *


 - May be first line of defense against neoplastic or virus-infected cells


 - Somewhat larger than T & B lymphocytes


 - Contain azurophilic cytoplasmic granules...so referred to as large granular lymphocytes (LGLs)

12.   Dendritic and Langerhans’ Cells...


- Have large amounts of Class II molecules on their surfaces


- Dendritic cells found in lymphoid tissues


- Langerhans’ cells occur in epidermis


- Role is in the immune response for antigen presentation *


- Poorly phagocytic

13.  Cytokines...


- In the immune response, participate in natural immunity *


- Polypedtide mediators


- 4 categories...


     1.  Cytokines that mediate natural immunity.  



- IL-1, TNF-alpha, IL-6, type 1 interferons, IL-8 family



- Some protect against viral infections, others initiate nonspecific infammatory responses


     2.  Cytokines that regulate lymphocyte growth, activity, & differentiation



- IL-2, IL-4, transforming growth factor-beta (TGF-beta)



- IL-2, IL-4 favor lymphocyte growth & differentiation



- TCF-beta is a powerful down-regulator if immune responses


     3.  Cytokines that activate inflammatory cells



- Gamma interferon (IFN-gamma), TNF-alpha, lymphotoxin (TNF-beta), migration 



   inhibitory factor, and IL-5.  



- Most of these cytokines derived from T cells, activate the functions of nonspecific 

 

   effector cells.


     4.  Cytokines that stimulate hematopoiesis



- Colony-stimulating factors (CSF’s), granulocyte-macrophage (GM), IL-3, IL-7


- Cytokines induce their effects 3 ways...


     1.  They act on the same cell that produces them...autocrine


     2.  they affect other cels in their vicinity...paracrine effect


     3.  The affect many cells systemically...endocrine effect


- By regulating cytokine production, it may be possible to control the harmful effects of 


   inflammation 


- Cytokines produced by DNA technology can be administered to enhance immunity against 

    
   cancer or microbial infections

14-20.  Histocompatibility Genes (Antigens)


 - The prinicpal physiologic funtion of the cell surface histocompatibility molecules is to bind 


    peptide fragments of foreign proteins for presentation to appropriate antigen-specific T cells.


 - Genes that code for histocompatibility antigens are on Chromosome 6...the histocompatiblity


    complex (HLA complex...human leukocyte antigens)


 -Class I antigens


     - Found on nucleated cells & platelets *(16)


 - Class II antigens


     - Found on antigen-presenting cells (monocytes, macrophages, & dendritic cells), B cells,


        and some activated T cells. *(17)


 -Class III proteins


     - Components of the complement system that are coded within the MHC


Significance of HLA Complex


   - HLA antigens discovered in transplantation studies


   - HLA antigens of the graft evoke humoral and cell-mediated responses


Induction and Regulation of Immune Responses


   - Function of HLA molecules is to present antigens to T cells and play a role in the induction


      of cellular as well as humoral immunity.


   - Class I MHC molecules bind to intracellularly synthesized peptides (ex: viral antigens) and

  
      present them to CD8 cytotoxic T lymphocytes. *(14)


   - Class I molecules are required for CD8 activation *(18)


   - Class II molecules are required for CD4 activation *(19)


HLA and Diseases Association


   - The best known is the associations between ankylosing spondylitis and HLA-B27 *(20)


         - Individuals who possess this antigen have a 90-fold greater chance of developing the disease


            than those who are negative for HLA-B27.


   - The diseases that show association with HLA can be grouped into 3 categories...


         1.  Infammatory diseases (incl. ankyloing spondylitis..HLA-B27)


         2.  Inherited errors of metabolism (hemochromatosis..HLA-A3 and 21-hydroxylase 



  deficiency..HLA-BW47)


         3.  Autoimmune diseases

15.  Know the MHC molecules and HLA genes that code for them:  Fig. 5-3 (old text Fig. 6-3)


All these are found on a region of Chromosome 6.


Class I molecules
Class II molecules
Class III molecules
Others


       A, B, C

    DP, DQ, DR

C2, BF, C4A, C4B
TNF-alpha & beta

21.  Know the 4 types of immune mechanisms, and disease examples...Table 5.2 (old text 6-2)


Type


Prototype Disorder


Immune Mechanism  


I    Anaphylactic type
Anaphylaxis, some forms of

        Formation of IgE (cytotropic) antibody...

    bronchial asthma


          release of vasoactive amines & other 





          mediators from basophils & mast cells


II   Cytotoxic type

Autoimmune hemolytic anemia,                    Formation of IgG, IgM...binds to antigen

   blastosis fetalis, Goodpasture’s disease         on target cell surface...phagocytosis of





           target cell or lysis of target cell by C8, 9





           fraction of activated complement or ADCC


III  Immune complex
Arthus reaction, serum sickness, SLE, 
        Antigen-antibody complexs...activated 


            disease

   certain forms of acute glomerulonephritis      complement...attracted neutophils...release










            of lysosomal enzymes


IV  Cell-mediated 

Tuberculosis, contact dermatitis, 
         Sensitized thymus-derived T lymhocytes...


      (delayed) 

   transplant rejection

            release of lymphokines & T cell-mediated


      hypersensitivity





            cytotoxicity

22-25. Immune Mechanisms Of Tissue Injury


- Type I Hypersensitivity (Anaphylactic Type)

     - A rapidly ocurring reaction that follows the combination of an antigen with antibody 


       previously bound to the surface of mast cells and basophils.


     - 2 phases:



1.  Characterized by vasodilation, vascular leakage, and smooth muscle spasm.  



     Usually becomes evident within 5 to 30 minutes after exposure to an allergen and 



        subsides in 60 minutes.



2.  Late phase sets in 2 to 8 hours later without additional exposure to antigen and lasts

                                  for several days.  Characterized by more intense infiltration of tissues, with 



        eosinophils, neutrophils, basophils, and monocytes as well as tissue destruction



         in the form of mucosal epithelial cell damage.


      - Mediated by IgE antibodies (in humans) *(22)


      - Mediated by IgG antibodies (in other species)



Primary Mediators



   - Contained within mast cell granules and are of 2 types:



        1. Those that are rapidly released & act early in aa hypersensitivity rxn




  - Histamine...most important  *(23)




  - Factors that are chemotactic for neutrophils & eosinophils



        2.  Those that make up the granule matrix and released slowly




   - Heparin




   - Neutral proteases




   - Inflammatory factor of anaphylaxis



Secondary Mediators



    - Include 2 classes of compounds:



         1.  Lipid mediators




   - generated by rxns in mast cells that eventually yields arachiodonic acid



         2.  Cytokines


     - Systemic anaphylaxis is capable to causing death within minutes


 - Type II Hypersensitivity (Antibody-Dependent)   


     - Antibodies are formed against target antigens that are either normal or altered cell membrane


        components.


     - The antigens in this rxn are intrinsic to the cell or tissue that is damaged.


     - 3 types of mechanisms are involved...



1. Complement-Mediated Cytotoxicity



       - occurs in transfusion rxns



       - occurs in Rhesus incompatibility



2. Antibody-Dependent Cell-Mediated Cytotoxicity (ADCC)



       - mediated by cell types that bear Fc-gG receptors



       - in most cases IgG antibodies are involved



3. Antibody-Mediated Cellular Dysfunction



       - antibodies impair function without causing cell injury or inflammation



       - myasthenia gravis


 - Type III Hypersensitivity (Immune Complex-Mediated)

     - Initiate an acute inflammatory rxn in the tissues


     - Activation of complement & accumulation of polymorphonuclear leukocytes are


        important components of immune complex-mediated tissue injury. *(24)


     - Formation of immune complexes can be initiated by exogenous antigens such as bacteria


        and viruses, or by endogenous antigens such as DNA


    - Pathogenic immune complexes are... *(25..I think the answer on the study guide is wrong)



- formed in the tissues



- formed at extravascular sites where antigen may have been planted


     - There are 2 patterns of immune complex-mediated injury:



1. Complexes are deposited in various tissues of the body, causing a systemic pattern



     of injury.



2. The injury is localized to the site of formation, within a tissue or organ, of the complexes


     -Systemic Immune Complex Disease (Serum Sickness Type)


        - The prototype of a systemic immune complex disease


        - It was at one time a frequent sequel to the administration of large amts of foreign serum



(ex:  horse antitetanus serum) used for passive immunization


        - Favored sites of immune complex deposition are kidneys, joints, skin, heart, serosal



surface, and small vessels.


        - Once complexes are deposited in tissues they initiate an acute inflammatory rxn


          - Consequences of immune complex injury are dominated by acute necrotizing vascularitis,



   microthrombi, and superimposed ischemic necrosis accompanied by acute inflammation


   
   of the affected organs.


          - The necrotic vessel wall takes on a smudgy eosinohilic appearance...“fibrinoid necrosis”


          - Immune complexes can be visualized in the vascular wall, by electron microscopy and



   immunofluorescence.


          - Some diseases:  systemic lupus erythematosus (SLE), rheumatoid arthritis, polyarteritis 





nodosa, membranous glomerulonephritis, and several vasculitides.

27.   Arthus reaction....


- Defined as a localized area of tissue necrosis resulting from acute immune complex vasculitis.*


- Because of large excess of antibodies, immune complexes are formed...these are precipitated at


   the site of injection, esp. within vessel walls.


 -Type IV (Cell-mediated) Hypersensitivity

     - The classic example is a positive Mantoux reaction (tuberculin test)


     - Granuloma...a microscopic aggregation of epithelioid cells, surronded by a collar of 


         lymphocytes.


     
- large giant cells are found in the periphery or in center of granulomas




- Langhans type (characteristic of Tb)




- Foreign-body type giant cell



     -both forms of giant cells arise from fusion of macrophages


             - identification of granulomatous rxn rests on the recognition of epithelioid cells

28-31.  Self Tolerance...


- Defined as a state in which the individual is incapable of developing an immune response


   against a specific antigen *(29)


- Refers to the lack of immune responsiveness to the individual’s own tissue antigens *(30)


- General features:  


      - Tolerance must result from inactivation of antigen-specific T or B lymphocytes


      - Tolerance is an acquired, or learned, characteristic.....genes


      - Immature lymphocytes are rendered tolerant more readily than fully mature cells



- thus, self-tolerance is induced early in life when the developing lymphocytes come in 



   contact with self antigens


- 3 major mechanisms to prevent antiself reactivity in healthy individuals:


      - Clonal Deletion...is loss or deletion of self-reactive clones of either T or B lymphocytes


          during their maturation...T lymphocytes that bear receptors for self antigens are deleted


           within the thymus during the process of T cell maturation.


      - Clonal Anergy...prolonged or irreversible functional inactivation of lymphocytes, induced


          by encounter with antigens under certain conditions. *(28)


      - Peripheral Suppression by T Cells...suppressor T cells inactivate helper T and B cells


 - Tolerance of self-reactive T cells is extremely important for prevention of autoimmune diseases

31.  Loss of self tolerance...


- May be the result of constimulatory molecules *(couldn’t find this in my book)

32.  Systemic Lupus Erythematosus...


- A febrile, inflammatory, multisystem disease characterized by a bewildering array of 



   autoantibodies, particularly antinuclear antibodies. *


- Unpredictable, remitting, relapsing disease of acute or insidious onset that may involve any


   organ in the body...skin, kidneys, serosal membranes, joints, heart


- Vascular lesions with fibrinoid deposits


- 1 / 2500 persons


- Females, 10 to 1


- Arises in 2nd or 3rd decade of life


- More common and severe in black Americans


- Genetic factors:  30% concordance in monozygotic twins


- Hormones:  Androgens protect, while estrogens favor development of SLE


- Exposure to ultraviolet light exacerbates the disease


- B-cell hyperactivity...so incr. production of antibodies to self and nonself antigens


- Butterfly rash over the face, fever, pain in joints, chest pain, photosensitivity


- 76% are alive 10 years after the onset

33-34.  Rheumatoid Arthritis


- A systemic, chronic inflammatory disease that affects the joints and sometimes other


  other organs as well. *  


- Characterized by nonsuppurative proliferation synovitis, which in time leads to the destruction


   of articular cartilage and progressive disabling arthritis  


- Common condition with a prevalence of ~1%


- Usual onset in 3rd or 4th decade of life


- 3 to 4 times more common in women


- Initiated by activation of helper T cells responding to some arthritogenic agent.



- macrophages in joint space release destructive enzymes



- activation of B-cell system, resulting in production of antibodies some anti-self


- Fingers in claw-like position


- Anemia is common


- May give rise to Raynaud’s phenomenon



- intermittent attacks of pallor keynosis which occurs in the fingers due to vasospasm


               from exposure to the cold. *(34)



- a vascular disorder characterized by reversible vasospasm of the arteries 



- hands turn white on exposure to cold...vasospasm...followed by blue color as blood pools,


                  then color turns to red as reactive vasodilatation occurs.



- difficulty in swallowing & GI problems



- chronic cough...stiff lung syndrome

35.  Juvenile RA...


- Chronic idiopathic arthritis that occurs in children


- Involves large rather than small joints

36.  Spondyloarthropathies...


- Variants of RA (but now have differences from RA)


- Pathologic changes that affect the ligamentous attachments to bone rather than synovium


- Involvement of the SI joints with peripheral inflammatory arthropathy


- Absence of rheumatoid factor


- Assoc. with HLA-B27

37.  Sjorgren’s Syndrome...


- Characterized by dry eyes (keratoconjucntivitis sicca) and dry mouth (xerostomia) resulting


   from immune-mediated destruction of the lacrimal and salivary glands ...isolated disorder 


   (primary form) *


- Also known as sicca syndrome when associated with another autoimmune disease (secondary


   form) *



- among assoc. disorders, RA is most common, some SLE


- Affects females over 40


- In ~60% it’s assoc. with other “CT diseases”

38-39. Systemic Sclerosis...


- “Scleroderma” *


- Characterized by inflammatory and fibrotic changes throughout the interstitium


   of many organs of the body.


- Skin involvement appears in ~95% of cases, it’s the visceral involvement--of the GI


   tract, lungs, kidneys, heart, and striated muscles--that produces the major disabilities and


   threatens life. *


- Most often commenses in 3rd to 5th decade of life 


- Women affected 3 times more than men


- 2 categories:


     - Diffuse scleroderma...widespread skin involvement at onset, with rapid progression and 


        early visceral involvement


     - Limited scleroderma...limited skin involvement, often confined to fingers and face...


        involvement of viscera occurs late, and has a relatively benign course called the CREST


        sydrome



- calcinosis, raynaud’s phenomenon, esophageal dysmotility, sclerodactyly, telangiectasis*


- 10 years survival rate is 35-70%

40.  Burton Disease...(I couldn’t find the answer given on the study guide)


- X-linked congenital agammaglobulinemia


- Failure of pre-B cells to differentiate into mature B cells


- Males, apparent at 6 months of age, when maternal immunoglobulins are depleted


- Recurrent bacterial infections...sinusitis, otitis media, bronchitis, pneumonia


- Underlying organisms...Haemophilus influenzae, Streptococcus pyogenes, Staphyloccus aureus

41.  IgA Deficiency...


- Most common of all the primary immunodeficiency diseases *


- Affects 1 in 700 


- Both serum and secretory IgA are deficient


- Most patients are asymptomatic, but symptoms include...respiratory infections, chronic diarrhea


   and asthma.


- Some individuals are also deficient in IgG2 and IgG4 subclasses of immunoglobulin G *


- IgA def. may be familial or acquired in association with toxoplasmosis, measles, or virus 


   infection.

42.  Common Variable Immunodeficiency...


- Common feature is hypogammaglobulinemia...affecting all antibody classes, but sometimes only


   IgG. *


- About 2/3  have normal levels of circulating B cells, which can recognize antigens and proliferate


   but fail to differentiate into plasma cells.

43.  DiGeorge’s Syndrome...


- Aka Thymic Hypoplasia


- Results from a lack of thymic influence on the immune system


- The thymus is usually rudimentary and T cells are deficient or absent in the circulation.  They are


   also depleted in the lymph nodes and spleen. (no cell-mediated immunity, no T-cells) *


- Results from a congenital malformation affecting the 3rd and 4th pharyngeal pouches before the


   8th week of gestation. *

44.  SCIDs....(I couldn’t find this in my text)


- An X-linked and recessive disorder characterized by lymphopenia and defects in T


   & B cell function, more often the former. * 

45.  AIDS...


- Infectious secondary form of immunodeficiency caused by HIV-1


- Characterized by profound immunosuppression associated with opportunistic infections,


   secondary neoplasms, and neurologic manifestations. *


- 200,000 patients as of 1991

46.  Amylodosis...


- A heterogenous groups of pathogenic fibrillar proteins that accumulate within tissue and


  organs, either because of excess synthesis or because of resistance to catabolism. *


- An abnormal proteinaceous substance that is deposited between cells in many tissues and 


   organs of the body in a variety of clinical disorders.


- Not a single chemical entity


- Made up of nonbranching fibrils of indefinite length


- Affects kidney, spleen, liver, heart, endocrine organs


- Fatigue, weakness, weight loss are initial symptoms


- Later, renal disease, heptomegaly, splenomegaly, cardiac abnormalities


- Biopsy followed by Congo red staining to diagnose


- Mean survival time after diagnosis is 1-3 years for generalized amyloidosis


       -when the disease is assoc. with immunocytic dyscrasias, cytotoxic drugs used to treat

