Immune System Information

The immune system has two lines of defense from invasion by pathogens (viruses, bacteria, parasites, fungi, protozoa etc.)  Similar to how a castle has a moat that serves as the first line of defense against invasion and there are guards that protect the inside of the castle; your body also works in a comparable fashion.                                                                                                                        
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Your first line of defense can also be called your innate or nonspecific immunity.

This includes your skin, tears, mucous membranes, nose hair and cilia.  These structures perform the following functions to keep you safe from infection:

· Act like a barrier against pathogens 

· Destroy pathogens on contact

· Trap pathogens

Your second line of defense responds more specifically to the type of invader that attacks the body.  It is able to adapt to most pathogens and as a result is able to destroy them before they harm you.  For this reason your second line of defense is called adaptive or specific immunity.  Parts of your second line of defense include lymph vessels, lymphocytes, lymph nodes, thymus gland, tonsils and spleen.  Your lymph system works with your immune system to help your body stay healthy.  Your lymph system performs the following functions:  

· Carries fluids away from body tissues to the circulatory system thus helping to maintain fluid balance

· Filters blood and lymph so pathogens are removed from the body

Lymph travels around the body in its own set of vessels and is a pale fluid that comes originally from blood.  It is filtered in grape-sized parts called lymph nodes where germs are attacked.  

Your spleen is part of your immune system that serves as a training base for white blood cells and filtering blood, especially in childhood.  Likewise your thymus gland is involved in preparing T cells to fight pathogens.

Second Line of Defense- Inside the Body

White Blood Cells

Below are some different types of White Blood Cells and the percentage (%) of the total White Blood Cells count found in the body.  Remember anytime there is building in the body, the material the body uses is protein.  Protein is to the body as cement is to a builder.

Neutrophils- 60 to 70%

Macrophages 3 to 8%

Lymphocytes- 20 to 25%

Neutrophils are white blood cells found in the body that are produced in the bone marrow.  They are quick to respond to invasion and many die in the initial battle with pathogens.  Pus is a fluid found at the site of bacterial infection that contains neutrophils.  We sometimes refer to neutrophils as kamikazes because of their rapid response and their frequent death in fighting their enemies.  The debris left behind by initial battles is often cleaned up by the macrophages.

Macrophages can be thought of as “big eaters” or mobile garbage dumpsters.  They clean up the mess that is left behind after neutrophils initial and immediate response to invasion.  Macrophages surround, ingest, and destroy invading bacteria in a process called phagocytosis which literally means “cell-eating”.

Lymphocytes are the smartest of all white blood cells.  They react in a variety of ways to help the body fight off invaders.  Here are a few examples of the lymphocytes we should know about.

· Killer T Cells

· Helper T Cells

· B Cells

· Antibodies
Killer T cells- can be thought of “assassins” that punch holes in invaders and destroy cell membranes of invaders.

Helper T cells signal B Cells to make antibodies.

B cells produce antibodies.

Antibodies attach to invaders antigens and make it easier for the macrophages to recognize (see) foreign invaders.  The part of a cell that identifies it is called the antigen.  

Types of Pathogens

· Viruses

· Bacteria

· Fungi

· Protozoa

Viruses- are the smallest of all pathogens that are unable to reproduce on their own.  They can only grow inside living cells, and as they do this, they eventually destroy the cells they live inside.  They also take over the machinery of the cells they invade turning them into virus making cells.  Some examples include the flu, measles, and the chicken pox.  While immunizations can prevent some of these viruses from entering the body, antibiotics are ineffective.

Bacteria- are tiny and single celled microorganisms that can produce illness.  Examples of infection caused by bacteria are strep throat, tuberculosis, syphilis and gonorrhea.  Some bacterial infections can be treated with antibiotics.

Fungi – are simple single-celled or multicellular plantlike organisms, such as yeasts and molds that are capable of causing diseases of the skin, mucous membranes, and lungs.  Examples of infections caused by fungi include athlete’s foot, ringworm, jock itch, thrush, and candidas.

Protozoa- are tiny, single celled organisms that produce toxins that are capable of causing disease.  Examples of infections caused by protozoa are malaria, and amoebic dysentery.  Giardia is a protozoa that infects people that infects people who drink impure water in the United States. 
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Exposure to a pathogen does not necessarily mean a person will become ill.  For a disease to be transmitted a person must be susceptible.  This is the opposite of being immune.  Susceptibility can be decreased and the immune system’s effectiveness can be improved by:

· Committing to a drug free lifestyle

· Receiving immunizations

· Avoiding high risk behavior

· Good nutrition choices

As a person ages their immune system works less effectively but can still protect the body if it is taken care of.

[image: image4.wmf]                 Disease Transmission Con’t

Disease Transmission occurs through:

Direct Contact – kissing, touching, and sexual intercourse are some examples of direct contact transmission.

Indirect Contact- inhalation of germ-laden mists resulting from a sneeze, touching an infected person’s clothes, food, utensils, or a toothbrush.

Reduction of Transmission

· Washing hands

· Clean clothes

· Clean water

· Covering wounds

· Avoiding high risk behaviors like drug use and sexual activity

HIV- Human Immunodeficiency Virus

This pathogen destroys the body’s immune system and eventually causes a condition called AIDS- Acquired Immunodeficiency Syndrome.  HIV needs a special set of circumstances to be transmitted.  It can only be transmitted by blood-to-blood contact or by intimate sexual experiences.  When it was first discovered, blood transfusions were a way of transmitting HIV.  With new screening tests this is no longer a threat.  Drug abusers that share needles are susceptible to HIV infection.

HIV TRANSMISSION MODES 

· Sexual transmission

· Needle Transmission

· Mother to baby transmission

Disorders of the Immune System 

Allergy- is an overreaction or hypersensitive reaction to a foreign substance.  The foreign substance can be called an allergen, i.e. a harmless substance in the environment that the body overreacts to like pollen, dust or mold.  Repeated exposure to allergens can result in the release of histamine, which is a chemical released in allergic reactions.  I t causes itching, constriction of smooth muscle in the bronchial tubes, and leakiness of blood vessels.

Asthma- is an allergic disease of the lungs manifested by constriction of the small passages in the lungs called bronchioles.  Symptoms include:  coughing, wheezing, and difficulty in breathing.  

Autoimmune Disorder – a condition in which the immune system produces antibodies that launch an attack on the body’s own cells.

Autoimmune disorders include:

· Systemic Lupus

· Erythematosus

· Rheumatoid Arthritis

· Myasthenia gravis

Treatment usually involves correcting any major deficiencies by replacing missing blood components or hormones, and reducing the activity of the immune system.

