Unit 2 
Overview of Autoimmune Disorders
 
The human body has ways to defend and protect itself from infectious organisms. The body activates an immune response when there is an invasion of foreign pathogens. However, sometimes the body has difficulty in distinguishing foreign from non-foreign cells and tissues.  Autoimmune disorders develop when the body’s immune response inappropriately targets normal body cells and tissues (Martini, 2006). When the recognition system malfunctions, activated B cells make antibodies against other body cells and tissues (ibid). The body can produce small quantities of these antibodies against their own antigens, called autoantibodies (McCance & Huether, 2006). Normally, the body would not respond to these autoantibodies. In autoimmune diseases, the immune system reacts against the self-antigens and the autoantibodies or autoreactive T cells damage host tissues (ibid). Some triggers may be a reduction in the activity of suppressor T cells, excessive stimulation of helper T cells, the release of large amounts of antigenic fragments from tissue damage, viral or bacterial toxins or a combination of factors (Martini, 2006). 

Infectious disease -in which an infectious agent resembles a self-antigen and as the immune system protects again the infectious agent it also sees the self-antigen as foreign and tries to protect itself from that as well.  An example of this is Group A Strep and rheumatic fever. 

  
Neoantigen -  A new antigen becomes immunogenic after binding to host proteins.  there may be an immune reaction against the neoantigen as well as the host protein.   An example of this is autoimmune thyroiditis. 

  
Sequestered Antigen -  There are a few areas in the body that do not come in contact with the immune system such as areas of the cornea and testicles because they are not drained by the lymphatic system.  They are not immunogenic.  

  

Examples of autoimmune disease:
 Diabetes mellitus 

The T cells of the immune system destroy the beta cells in the pancreas which are what produces insulin in the body.  The body needs insulin to utilize glucose.  Individuals with type 1 diabetes mellitus must receive insulin from an outside source.  

Reasons that IDDM is thought to be an autoimmune disorder is that there are antibodies found against the beta cells as well as an association with HLA class II alleles.  Individuals with particular diseases are more often found to have a particular HLA allele than the  rest of the population.  Individuals with IDDM have a much higher incidence of having HLA DR3 or DR4 allele than the unaffected population.  

Both CD4+ and CD8+ T cells are responsible for beta cell destruction.  Activation also occurs of macrophages and cytokines.  This activation of these cells results in an inflammatory response  in the pancreas and islet beta cell destruction while sparing other islet cells.  There is also auto-antibodies produced against insulin and glutamic acid decarboxylase (GAD).  Also there is a presence of islet cell auto-antibodies that are found in a large proportion of the diabetic population when they are diagnosed and are perhaps present before the beta cell deficiency.  Insulin auto-antibodies are also noted and they may develop as the islet and beta cells are destroyed.    

Systemic Lupus Erythematosus (SLE) 

Systemic Lupus Erythematosus (SLE) is a common autoimmune disorder and that may be defined as: "A chronic, relapsing, inflammatory, and often febrile multisystemic disorder of connective tissue, characterized principally by involvement of the skin, joints, kidneys, and serosal membranes. It is of unknown etiology, but is thought to represent a failure of the regulatory mechanisms of the autoimmune system. The disease is marked by a wide range of system dysfunctions, an elevated erythrocyte sedimentation rate, and the formation of Lupus erythematosus (LE) cells in the blood or bone marrow." (Disease Database, 2008) 
In SLE the body produces a large variety of auto antibodies primarily against nucleic acids such as DNA (antinuclear antibodies), but also against erythrocytes, coagulation proteins, phospholipids, lymphocytes, platelets and other components (McCance & Huether, 2006) These circulating immune complexes are deposited in various body tissues causing damage to the host DNA. The signs and symptoms vary depending on the tissue affected. These complexes have a high affinity for glomerular basement membranes and may be selectively deposited here. 
The body also increases the circulating DNA in response to trauma, drugs, or infection. This DNA is cleared by the liver in a normal individual; however with SLE this response is slowed which again increases the chance that the complexes will be deposited in the kidney. These deposits may also be found in the heart, spleen, GI tract, skin and peritoneum.  
Lupus may occur spontaneously or may develop from prolonged use of medications such as hydralazine and  procainamide or isoniazid. It may also flare in genetically predispositioned individuals from exposure to UV light or infection. 
Clinical signs and symptoms include: arthralgia (90%); vasculitis and rash (characteristic “butterfly rash”) (70 – 80%); renal disease (50%); hematological abnormalities (anemia most common) (50%) and cardiovascular abnormalities (30 -50%) The signs and symptoms may come and go and affect many body systems therefore it is very difficult to diagnose. Diagnosis is based on a list of 11 common clinical findings. If the patient has serial or simultaneous presence of at least 4 that is diagnostic of SLE. 
· Malar rash   

· Discoid rash   

· Photosensitivity   

· Oral ulcers   

· Arthritis   

· Serositis   

· Renal disorder   

· Neurologic disorder   

· Hematologic disorder   

· Immunologic disorder   

· Antinuclear antibody  

 Rheumatoid arthritis 

Rheumatoid arthritis is classified as an chronic syndrome characterized by usually symmetrical inflammation of the peripheral joints which can potentially progress to destruction of articular and peri-articular structures.  It usually has an insidious onset, and affects approximately 1-2% of the population.  Women are affected 3 times the rate of men, and the onset is usually between the ages of 25-50.  Rheumatoid arthritis can be a very painful and debilitating disease, and patients experience exacerbations and remissions throughout its course.

 

The diagnosis of rheumatoid arthritis is not always definitive, and the investigations are done mainly to support a clinical diagnosis.  The ESR is elevated in 90% of cases.  Many patients also show normochromic-normocytic anemia, fewer show neutropenia.  A high rheumatoid factor (RF) can help confirm the diagnosis.  As the disease progresses, you may see periarticular osteoporosis, joint space narrowing and joint erosions on X-ray.  The metacarpophalangial and proximal interphalangial joints are often the presenting involved joints, with redness, warmth swelling, and tenderness.

At the cellular level, the autoimmune response is triggered by either an environmental or infectious antigen triggering the bodies' own antibodies to turn into autoantibodies that attack the host itself.   HLA-DR4, HLA-DRB1 and HLA-DP are genetic elements that have been associated with rheumatoid arthritis.  It is felt that a person must somehow be genetically susceptible for the antigen to start this cycle.    The antigen activates the CD4 helper T cells, which promotes release of cytokines and activation of B lymphocytes.  This activation then triggers the recruitment of inflammatory cells to infiltrate the joint sublining.  The B lymphocytes cause the now 'autoantibodies' to form, which are called rheumatoid factors (RF).  The T cells that are also activated by the invading antigen will release inflammatory cytokines that can then amplify the inflammatory response.

The destruction to the joints seen in rheumatoid arthritis is caused partly by swelling in the joints from leukocyte infiltration.  The synovial membrane becomes hyperplastic and eventually the blood vessels become inflamed.  The combination of decreased circulation from the swelling and inflammatory cell abundance, and the increased metabolic needs to this now hyperplastic and hypertrophic tissue can lead to tissue hypoxia and metabolic acidosis.  Hydrolytic enzymes are released into the synovial fluid and tissues which causes erosion of the surrounding cartilage.  These enzymes produced by the acidosis also cause more swelling of the accompanied tendons and ligaments.  These areas of erosion develop fibrin, which then evolves into pannus (granulation tissue).  The infiltrating leukocytes also synthesize Interleukin-2 and immunoglobulins, which cause more fibrin deposition.  

The swelling that can involve the articular cartilage, joint capsule, and ligaments and tendons can cause serious pain and deformity.   With loss of mobility due to the pain and swelling, atrophy of adjoining muscles develops and can cause joints to become unstable and weak.  Cysts, causes by the inflammatory exudate, form on the articular cartilage of affected joints.  These can sometimes rupture, spilling inflammatory exudate which can exacerbate the existing inflammation and spread it to more tissues nearby.  These nodules contain T and B lymphocytes, plasma cells and phagocytes.

Multiple Sclerosis 
MS is an autoimmune disease in which the immune system targets the central nervous system myelin sheaths leading to demyelination.  This causes many physical and mental symptoms and can progress to physical and cognitive disability.  Onset of disease is usually in young adults, and women are affected more than men.

Pathophysiology   
MS is a disease in which myelin (fatty substance covering axons of the nerve cells) degenerates.  MS is described as occurring when a previous viral insult to the CNS has occurred in a genetically susceptible individual who also possesses an abnormal immune response in the CNS.  T cells become auotoreactive to a single myelin protein.  This is why MS is associated with genetic predisposition and interaction from environmental factors.  Genetically determined susceptibility is determined by haplotype of histocompatibilty agents including HLA, DR15 and DQ6.  CD4 T cells and possibly CD8 cells gain entry into the brain via the blood brain barrier.  The BBB is not normally not permeable to these types of cells unless triggered by infection, virus or where the integrity of the tight junctions forming the BBB are decreased. When the BBB regains its integrity the T cells are trapped inside.  This causes chemotaxis and infiltration of monocytes and macrophages. The lymphocytes recognize myelin as foreign and attack it. In the rat model the damage leads to the discharge of glutamate.  Glutamate binds the oligodendrocyte’s receptor site and the cell takes it in accumulating too much.  This causes excessive cell excitation.

Demyelinating lesions (plaques) are the second pathologic feature and cause decreased conductivity and eventually a block in conduction.  Plaques involve the white matter of the CNS especially around the periventricular regions, optic nerves, brain stem, cerebellum and spinal cord.  In some instances the adjacent gray matter is also involved.  The plaques often unite forming larger plaques. In established disease the multifocal, multistage feature of the plaques gives rise to the aphorism that the plaques are “scattered in space and time”.  This is why the symptoms of MS are so varied.  

The acute (early) stage of the formation of plaques is the process of demyelination.  The majority of the neurological symptoms are due to inflammatory edema in and around the plaques and to partial demyelinization.  There is usually a period of partial or total remission weeks after the onset of an acute episode.  

In the chronic stage of demyelination and plaque formation glial scarring with late degeneration of axons called gliosis occurs.  Progressive loss of function leads to permanent disability, and usually takes about 20 years.  
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