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Are vaccines really effective?                      
    Disease prevention is key to public health. It is always better to 

prevent a disease than to treat it. Vaccines can protect both the people 
who receive them and those with whom they come in contact. Vaccines 
are responsible for the control of many infectious diseases that were once 
common in this country and around the world, including polio, measles, diphtheria, pertussis (whooping 
cough), rubella (German measles), mumps, tetanus, and Haemophilus influenzae type b (Hib). Vaccine 
totally eliminated smallpox, one of the most devastating diseases in history. Over the years vaccines 
have prevented countless cases of infectious diseases and saved literally millions of lives.
     The diseases that vaccines prevent can be dangerous, or even deadly. Vaccines reduce the risk of 
infection by working with the body's natural defenses to help it safely develop protection from disease 
called immunity.
     When germs, such as bacteria or viruses, invade the body, they attack 
and multiply. This invasion is called an infection, and the infection is what 
causes illness. The immune system then has to fight the infection. Once it 
fights off the infection, the body is left with a supply of cells that help 
recognize and fight that disease in the future.
     Vaccines help develop immunity against these germs by imitating an 
infection, but this "imitation" infection does not cause illness. It does, 
however, cause the immune system to develop the same response as it 
does to a real infection so the body can recognize and fight the 
vaccine-preventable disease in the future. Sometimes, after getting a 
vaccine, the imitation infection can cause minor symptoms, such as fever. 
Such minor symptoms are normal and should be expected as the body 
builds immunity.
Look at the drawings on the right to better understand how vaccines protect 
children from diseases.

Our Immune System
   Every day we are exposed to substances that can potentially make us sick.  Fortunately, we have 
a very advanced defense system called our immune system. Our immune system is made up of 
white blood cells of various types which have the ability to signal each other through chemical 
signals or cell-to-cell contact in an cooperative effort to defend our bodies against harmful invaders.
    The white blood cells that make up the immune system are made in the bone marrow. These cells 
move through blood and tissue. Every time a microbe (germ) is overcome, the 
immune system remembers that microbe. If the body comes in contact with that 
microbe again, it will be defeated quickly. 
      Fevers are thought to be one way that the immune system defends itself 
against germs and infection. By raising your body's temperature, certain bacteria 
and viruses that are sensitive to temperature changes are destroyed by the 
higher than normal temperature. To check if your body has a fever,  we use  
thermometer. So how does a thermometer know your temperature?

Make a Thermometer
Materials:  clear plastic bottle, rubbing alcohol, clear drinking straw, modeling 
clay, food coloring
1.  Fill about 1/4 of the bottle with equal parts water and rubbing alcohol.  Add a 

few drops of food coloring
2.  Put the straw in the bottle.  Use the modeling clay to seal the neck of the 

bottle.  Make sure the straw is not touching the bottom of the bottle.
3.  Hold you hands on the bottom of the bottle and the mixture will move up 

through the straw.  Why does this happen? Just like any thermometer, the 
mixture expanded when it was warmed. As the alcohol expanded the colored 
mixture moved up through the straw. 
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