Defining Autoimmune Diseases

Self-reactive lymphocytes are deleted by apoptosis in the thymus and bone marrow.  If they leak 
into periphery, they are actively suppressed by peripheral tolerance (witholding of 
required activation signals, modification of environment, etc.).  If this tolerance fails, 
autoimmune disease develops.  
Autoimmunity is generally caused by self-reactive T cells, but also autoantibodies.
Direct evidence for autoimmune disease is by transfer of the disease in serum or maternal/fetal.
Indirect evidence for autoimmune disease is by experimental models, such as reproduction of an 
equivalent antigen, reproduction by knockout manipulation, or reproduction by 
thymectomy.

Circumstantial evidence, which is what we use clinically, is assessment of autoantibodies, 
response to immunosuppression, and HLA association/predisposition.
Myocarditis as a model of autoimmunity
Myocarditis is induced by Coxsackievirus B3.  Cardiac myosin acts as an autoantigen, and 
the ensuing autoimmunity is both CD4 T-cell-dependent and IgG-dependent.  The 
mechanism is probably by molecular mimicry with the virus, or by expression of 
intracellular antigen.
Why cardiac myosin is attacked is unclear.
CD4 T cells are the main autoimmune cells.

Other examples of autoimmune diseases
--Blood:  hemolytic anemia, thrombocytopenia
--Connective tissue:  lupus, rheumatoid arthritis

--Endocrine:  Diabetes I, Graves’ disease, Hashimoto’s thyroiditis

--Neurological:  multiple sclerosis

--GI:  inflammatory bowel disease

--Skin:  pemphigus, psoriasis

--Kidneys:  glomerulonephritis

Mechanisms of Sex Difference – Females are much more susceptible to autoimmune disease
Males are more susceptible to infectious diseases, females to autoimmune diseases.
Micro-chimerism promotes bidirectional traffic of lymphocytes and HLA exchange, possibly 
inducing an autoimmune response.

Females have more CD4 cells and higher CD4/CD8 ratios (contradicts evidence in thyroid lecture!)

Estrogen promotes production of autoantibodies and reduces apoptosis of B cells.
Estrogen seems to play a large role in the increased rate of autoimmune diseases in females.
(Raymond removed image depicting central role of self-reactive CD4+ T helper cells.) 






















































