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The Immune System: Related Topics

1. Vaccination 

Vaccination is the administration of antigen (the vaccine) to produce immunity to a disease.  Vaccines can prevent or reduce the effects of infection by a pathogen.  Vaccination is considered to be the most effective and cost-effective method of preventing infectious diseases.  The material administered can either be live but weakened forms of pathogens (bacteria or viruses), killed or inactivated forms of these pathogens, or purified material such as proteins.  

In 1796, British physician Edward Jenner tested the possibility of using the cowpox vaccine as an immunization for smallpox in humans for the first time. 

Early success of vaccination efforts brought widespread acceptance and mass vaccination campaigns were undertaken which are credited with greatly reducing the incidence of many diseases in numerous geographic regions.

2. Organ Transplant Rejection

Organ transplant is the moving of an organ from one body to another.  The purpose is to replace the recipient’s damaged or failing organ with a working one from the donor.  Organ donors can be living or deceased.
Organs that can be transplanted include the heart, kidneys, liver, lungs, pancreas, and intestine.  Tissue transplantation includes bone, tendon, cornea, heart valves, veins, and skin.

There are two main challenges to overcome in organ transplantation.  First, the organ must be kept in a functioning state while it is transplanted from one body to another.  This is a very time sensitive process.  Second, the recipient’s body will mount and immune reaction against the donated organ which can lead to the failure of the donated organ.

In most countries there is a shortage of suitable organs for transplantation.  Countries often have formal systems in place to manage the allocation of the donated organs and to reduce the risk of rejection by matching donor and recipient as closely as possible.

Transplantation also raises a number of bioethical issues, including the definition of death, when and how consent should be given for an organ to be transplanted and payment for organs for transplantation.
3. Allergies
Allergies are a disorder of the immune system.  Allergic reactions occur to normally harmless environmental substances known as allergens.  Allergies are characterized by excessive activation of certain white blood cells called mast cells and basophils, which results in an extreme inflammatory response.  Common allergic reactions include eczema, hives, hay fever, asthma, food allergies, and reactions to the venom of stinging insects such as wasps and bees.
Mild allergies like hay fever are very common in the human population and cause symptoms such as red eyes, itchiness, and runny nose.  In some people, severe allergies to environmental or dietary allergens or to medications may result in life-threatening anaphylactic reactions and potentially death.

Treatments for allergies include allergen avoidance, use of anti-histamines, steroids or other oral medications, and immunotherapy to desensitize the response to allergen.

4. Autoimmune Diseases
Autoimmunity is the failure of an organism to recognize its own constituent parts as self, which results in an immune response against its own cells and tissues.  In other words, the body attacks its own cells.  This may be restricted to certain organs (e.g. in thyroiditis) or involve a particular tissue in different places (e.g. Goodpasture’s disease which may affect the basement membrane in both the lung and the kidney).  Other examples of autoimmune diseases include multiple sclerosis, Type I diabetes, rheumatoid arthritis, vitiligo, lupus, myasthenia gravis, Grave’s disease, and many others.  The treatment of autoimmune diseases is typically with immunosuppression – medications which decrease the immune response. 
5. Immunodeficiency
Immunodeficiency is a state in which the immune system’s ability to fight infectious disease is compromised or entirely absent.  Most cases of immunodeficiency are acquired (“secondary”) but some people are born with defects in the immune system, or primary immunodeficiency.  Transplant patients take medications to suppress their immune system as an anti-rejection measure, as do some patients suffering from an over-active immune system.  A person who has an immunodeficiency of any kind is said to be immunocompromised.  An immunocompromised person is vulnerable to infection.
There are over 80 recognized primary immunodeficiency syndromes; they are generally classified according to the part of the immune system that is malfunctioning.

