IMMUNITY

- Our body is designed to keep infectious (foreign) agents out.  We are covered by a cutaneous membrane (the skin) and the openings and tracts of our bodies are lined with mucous membrane.  These mucous membranes trap stuff and clear it out before it gets into the blood stream.

- If this first line of defense is breached, the body’s immune system then takes action. The immune system has two categories of attack: 

A) Non-Specific Defense


B) Specific Defense
A) NON-SPECIFIC DEFENSE:

Anytime body tissue is injured that tissue becomes inflamed as a “general inflammatory reaction” takes place.  During this reaction, chemicals are produced and released around the compromised site.  One chemical is called “histamine”, histamine causes the dilation of capillaries increasing their permeability.  As the capillaries become more permeable, they allow more fluid, plasma proteins and leukocytes to move out into the damaged tissue.  The tissue becomes swollen, this is known as “edema”. Another group of chemicals called “kinins” is released from the damaged tissues.  These kinins stimulate the nerve endings to cause the sensation of pain.  Two types of leukocytes (neutrophils and monocytes ( macrophages) move out of the capillary and into the tissue. They engulf pathogens and destroy them with hydrolytic enzymes, a process known as phagocytosis. Over time the pathogens are mopped up and the resulting fluid is known as pus.
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B) SPECIFIC DEFENSE:

A specific defense action requires that certain immune system cells work to identify/recognize a specific foreign substance (antigen).  Recall that all cells have a specific glycocalyx fingerprint formed from the network of glycolipids and glycoproteins in their cell membrane.  Cancerous cells, bacterial cells and viruses also have their own fingerprints.  The immune system detects antigens and builds lymphocytes that can specifically attack any foreign agents with that specific antigen. One type of lymphocyte is called a B-Lymphocyte, this lymphocyte is specialized at giving rise to cells that put out specific types of protein antibodies.  These antibodies have the perfect shape to latch onto the given antigen.  When these antibodies combine with the complimenting antigen (forming an antigen-antibody complex) on the outside of the foreign agent, the foreign agent is neutralized.  When the foreign agent is neutralized it is slowed down, which in turn, facilitates the phagocytosis of the infectious agent. T-Lymphocytes, which mature in the thymus, do not produce antibodies.  Instead they attack any cells that bear the given antigen, by releasing chemicals around the foreign cells.  These chemicals act like poisons to the foreign cells and they also act as a chemical messenger to signal and attract phagocytic macrophages.
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