The Immune System: Lymphocytes/Phagocytes & Diseases

Lymphocytes

Lymphocytes are only one of the 5 kinds of leukocytes or white blood cells, circulating in the blood and lymph.  The two types of lymphocytes are B cells and T cells.

1. B cells
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The diagram shows how B cells respond to a foreign molecule.  B cells produce antibodies, which are secreted proteins specific to foreign molecules (antigens) such as viral or bacterial proteins.  A given B cell responds to a specific antigen.  If a B cell encounters an antigen that matches its specificity (e.g. the B cell in the middle of the diagram at the top), then it is stimulated to proliferate and create more cells with the same specificity, each producing many of the same antibodies against the antigen.  These clones of the original B cell are called plasma cells. This amplification of a clone of cells that respond to the invading antigen helps the body to respond and to remain immune to infection in the future by the same antigen.  
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The diagram on the right shows how some of the stimulated B cells also produce memory cells that do not make antibody, but have the same specificity and will lie dormant for many years, ready to respond if the body is challenged again with the same antigen. 

In the event of a second exposure to the antigen, the memory cells respond by binding the antigen and quickly producing large new clones of B cells.  This cloning process is similar to the cloning that occurred in the first antigen exposure (primary response), but it occurs more rapidly and yields more antibody producing B cells (plasma cells). As a result, antibody levels in the blood and lymph are much higher than during the primary response.

2. T cells

Helper T cells have many roles in the immune system.  Primarily, they help activate cytotoxic/killer T cells and stimulate B cells to produce antibodies.  Thus, helper T cells promote the immune response.

Cytotoxic T cells/killer T cells kills infected cells of the body.  The cytotoxic T cells identify infected cells by the presence of foreign antigens on the infected cell’s surface.  In general, an infected cell displays molecules belonging to the virus or bacteria infecting it on its cell surface. 
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The diagram on the left shows how a cytotoxic T cell kills an infected cell.  Cytotoxic T cells have receptors on their cell surface which recognize and bind to foreign antigens.  First, the cytotoxic T cell binds to the infected cell.  This  binding activates the T cell.  The activated cytotoxic T cell synthesizes a protein called perforin.  Second, perforin is released from the cytotoxic T cell and attaches to the infected cell’s membrane, making holes in it.  As a result, the infected cell lyses (step 3).

Phagocytes

Phagocytes consist of neutrophils, which are the first cells to arrive at a site of inflammation to eat bacteria and other foreign particles.  They are the primary component of pus.  Macrophages and monocytes are also phagocytic cells and present foreign components, such as bacteria and viruses, to B cells and T cells to stimulate these parts of the immune system to respond.

Diseases

There are two types of immune diseases:

1. Autoimmune diseases

· Disorders in which the immune systems turns against the body’s own molecules

· Examples: Lupus, rheumatoid arthritis, multiple sclerosis (MS)

2. Immunodeficiency diseases

· Disorders in which the person lacks one or more of the components of the immune system

· Affected people are susceptible to infections that would not normally cause a problem

· Examples

a. SCID – both T and B cells are inactive or absent; inherited

b. Hodgkin’s disease – a type of cancer that affects the lymphocytes, depressing the immune system

c. AIDS – caused by the HIV virus, which preferentially infects helper T cells.  Depleting the body of helper T cells prevents immune system from responding to infections.

Helpful Online Resources

How the Immune System Works & Autoimmune diseases:

http://www.niaid.nih.gov/publications/autoimmune/autoimmune.htm#macrophage
Immune System, AIDS, and Vaccinations

http://www.immunecentral.com/immune/general.cfm
How the Immune System Works (includes how antibiotics work)

http://science.howstuffworks.com/immune-system.htm
