4. Pathologic changes in immunoreactions - immunodeficiencies, autoimmune disorders, post-transplantation reaction, allergies

Immunodeficiencies
● Inborn immunodeficiencies
- cell mediated (decreased phagocytes)
 quantitative (leukopenia, agranulocytosis)
 qualitative (syndrome of "lazy leukocytes")
 cell mediated (T-lymphocytes)
 Di George syndrome (thymus aplasia, deficiency of T-lymphocytes - severe infections in children)
- humoral – antibody-mediated (complement)
 C1 angioneurotic edema
 C2 opportune infections
 C3 - sepsis
- humoral (B- lymphocytes)
 hypogamaglobulinemia in all classes (IgG, IgM, IgA, IgE) - under 2mmol/l = agammaglobulinemia
 Bruton's - newborn' type 
 dysgammaglobulinemia
- combined
● Acquired immunodeficiencies
- endogenous - represent complication of some other primary disease influencing immunity (e.g. via development of hypoproteinemia (e.g. nephrotic syndrome, liver cirrhosis, malabsorption), bone marrow depression, Diabetes mellitus)
- exogenous - due to irradiation, cytostatic therapy, malnutrition, etc.)

AIDS
- immunodeficiency caused by virus HIV (HTLV3, LAV)
- transmission via blood transfusions, transplacentar, sexual act, professional - health care staff
- manifestations - fever, enlargement of lymphatic nodes, infections

Autoimmune disorders
- deficiency of autoimmune tolerance
- probability increases with aging
- primary disorders on the basis of genetic change
- own tissues with changed structure
- can be activated by exogenous factors - bacterial, viral, chemical substances, irradiation

Mechanisms of secondary intolerance:
- change in immune non-accessibility (normally without contact with the immune system)
- eye lens without direct blood supply
- non-transferable membrane - sperms
- Hashimoto thyroiditis
- crossed reactivity
- sensitization by antigen that is very similar to own body structures 
- sequestration of clones - appearance of lymphocytes that are not immunologically controlled
- prohibited clones - formed by mutation (intolerant to own tissues)
- autoimmunity on the basis of immunodeficiency (proliferation of surface antigens in lymphocytes sensitized against own antigens)
Examples: 
- organ specific - Hashimoto thyroiditis, Grave's thyreotoxicosis, m. Bechtěrev, m. Sjögren, m. Crohn, Atrophic gastritis, Myasthenia gravis
- organ non-specific - SLE, Polyarteritis nodosa, Scleroderma, Wegener's granulomatosis, Rheumatoid arthritis

Post-transplantation reactions
● transplanted graft is exposed in the body of a recipient to attack of his HLA immune system (set of genes coding large number of antigens on the plasmatic membrane) representing immunologic identity of the individual
● the velocity of the immunological reaction (rejection of the graft) depends on:
- pre-formed antibodies in the body of the recipient - due to former transfusion or transplantation, pregnancy 
- compatibility in the HLA system (mainly HLA2)
- immune suppression of the recipient (necessary use of glucocorticoids, cyclosporin A and other immunosuppressive agents)
● development of the rejection
- hyperacute - patient has already pre-formed antibodies → microthrombotization, ischemia, necrosis of the graft - "white graft" (already evident during the transplantation procedure)
- acute – cell-mediated or antibody-mediated
- chronic - based on reactions of vessels

- the graft does not function after rejection - ectomy of graft is necessary
- also reaction of the graft against the recipient is possible (influences mainly bone marrow)

Allergies
- inappropriate immune reactions to allergens - substances that are indifferent for another organism
I. type - anaphylactic reaction 
● antibodies IgE - accumulated in mast cells (mainly in epithelium of respiratory and gastrointestinal system)
● degranulation of mast cells releases:
- histamine → vasodilation, ↑ permeability → edema, bronchoconstriction, increased mucus production
- serotonin
- arachidonic acid
● manifestations depend on:
- type of antigen 
- individual sensibility - atopic reaction in the case of overproduction of IgE
● forms of allergic reaction
- localized anaphylactic reaction
- generalized anaphylaxis – 1st contact - antibodies sensitize basophils
- 2nd contact - degranulation
Examples: Bronchial asthma, hay fever, most critical is ANAPHYLACTIC SHOCK = circulatory shock with acute respiratory failure due to bronchoconstriction

II. type - cytotoxic reaction
- circulating antibodies react with antigens on the surface of cells → destruction of cells
Examples: post transfusion reaction, Fetal erythroblastosis

III. type - formation of immune-complexes (activation of complement) - deposits into the vessel wall → tissue injury
Examples: Glomerulonephritis, serum disease, rheumatic process

IV. type - reaction mediated by cells - delayed type
- appearance of sensitized lymphocytes T (effect of some infections, allergens - e.g. penicillin)

V. type - stimulus hypersensitivity - formation of functionally interfering antibodies → blockage or activation of target tissues
Examples: Grave's thyreotoxicosis, Myasthenia gravis

VI. type - cytotoxicity mediated by cells dependent on antibodies (ADCC - antibody dependent cellular cytotoxicity) - mediated by TK lymphocytes

Immunoproliferative states
- lympho- or myeloproliferative states after benign infections  (e.g. Infectious mononucleosis)
- can cause chronic lymphatic leukemia or lymphosarcoma
- non-Hodgkin lymphoma, multiple myeloma, Waldenström macroglobulinemia
- accompanied by immunodeficiency 

Regulation of immune responses
- active and passive immunization
- increase of non-specific immunity
- desensitization
- immunosupression

Immunity in elderly
- thymus deficiency - decrease TH, TS
- B - lymphocytes are hyperactive - increase of para-proteins and auto antibodies
- immunity dependent on the level of nutrition




