Name: ____________________
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Notes: Protecting the Body (3.6)
- pathogens: micro-organisms that cause disease in the body
- interfere directly with cells or produce toxins that can affect normal functioning of the body
- the body has a number of ways to defend itself from pathogens

First Line of Defense
- is made up of physical barriers
- skin: has natural acidic oils and sweat to keep out micro-organisms; is also (usually!) washed frequently
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- nostrils: have hairs that filter out particles of dust, dirt, and micro-organisms
- ears: waxy material traps foreign particles and micro-organisms

- eyes: tears have a special chemical to kill bacteria
- linings of mouth, nose, trachea: covered with mucus that traps foreign substances
- cilia: moves trapped organisms to mouth where they are coughed out or swallowed to be dissolved in gastric juices of the stomach

- if pathogens get past these barriers, the second line of defense is called upon

Second Line of Defense
- white blood cells: detect, capture, and destroy organisms that invade the body through a break in the skin

- how this happens:

1. Invaders release a chemical that causes increased blood flow
2. White blood cells are attracted to the area

3. Microorganisms are engulfed and digested by WBCs
4. Body heals the injured tissues
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- pus: parts of dead white blood cells and digested invaders (pus indicates the second line of defense is working)

Breaking Through the Defenses
- micro-organisms can enter the body by way of drinking water, from insect bites, viruses from animals, and food

- in doing so, they completely avoid the first and second lines of defense


- examples include E.coli bacteria, West Nile virus, Lyme disease

- toxins produced can cause fever, chills, vomiting, diarrhea and even death
The Immune System
- antigen: a chemical on a foreign organism that signals the body to produce antibodies
- each antigen causes the production of a specific antibody that attaches only to this antigen
- by attaching to the antigen on the micro-organism, antibodies prevent the micro-organism from harming body cells
- antibodies also attach to toxins produced by the pathogen and prevent these from attaching to a cell
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- the human body is estimated to contain about 10 million antibodies to respond to almost any kind of invasion
The Immune Response
- immune response: the use of antibodies to fight a pathogen
- vaccination: blood plasma that has been exposed to the pathogen is injected into the blood stream of an individual, causing the immune system to produce antibodies as protection against future attacks

- contains dead, inactivated, or weakened pathogen
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