Teacher Guidance for the January 2007 story

A World Without Cavities.
Babies are born with sterile mouths, but eventually their mouths are infected with a bacterium that, among other things, can produce the elements that lead to dental caries. At the Forsyth Dental Institute in Boston, Dr. Martin Taubman is seeking ways to create and deliver a vaccine that will work against such bacteria.

Here are some questions based on the story:

1. What is the full name of the bacteria that cause dental caries?


It is Mutans streptococci.

2. What portion of Americans suffers from missing teeth? 


About one-fourth are missing one or more teeth.

3. Sucrose is broken down into two “simple” sugars. What are their names? 



They are fructose and glucose.

4. The Mutans bacteria are very busy: they produce adhesin, glucosyltransferases, and glucans. Can you explain how each of these contributes to the creation of dental caries? 


Adhesin allows Mutans streptococci to attach to the teeth.

Glucosyltransferase enzymes break down sucrose into fructose and glucose.


Glucans accumulate on the teeth in the biofilm known as plaque.
5. Ultimately this infectious process leads to the creation of lactic acid in the mouth. What does that do?

Lactic acid destroys tooth enamel, making holes in the teeth.

6. When would you have to administer a vaccine against caries? Why then? 

Before the child’s mouth is colonized by Mutans streptococci, once the immune system is functioning, probably 12 – 24 months of age.

7. What is an antigen? An antibody?

An antigen is simply a chemical that stimulates the body’s immune response.

An antibody is a protein in the body’s immune system that identifies and eliminates bacterial or viruses.

7. Is there any proof that this is a workable concept?



Yes, the concept was tested in 25 college student volunteers.

9. What might be an economic benefit of an anti-caries vaccine?

Dr. Taubman estimates that 5% of the total US health care budget for 2004 was spent on preventable dental care. Saving that would mean billions of dollars.

10. What is the work of salivary glands and why is it important in dental caries research? 

In one part of the research, Dr. Taubman and his colleagues injected a piece of the glucosyltransferase into rat salivary glands to see if it would be a good antigen. Indeed, the saliva then produced by these rats had the antibody immunoglobulin A in it, and the rats had fewer dental caries.

Question for students who want to go deeper

Are there countries where the rate of dental caries is less than the US? What is the possible reason? Countries where the rate is greater? What is the reason?

We’ve read about the role Mutans streptococci plays in dental caries. Does the bacterium provide any positive or beneficial results in the human body?

In some communities there is a “fluoride controversy”. What is this controversy, how long has it been going on, and where does it stand in your city or town?

Have you ever had a cavity? If so, what material did the dentist use to fill it? What material would a dentist have used when your parents were your age? Your grandparents? Julius Caesar? Why has there been a change over time?

Humans generally get two sets of teeth in their lifetime. Some animals seem to get as many as they need, at least to replace missing teeth? Which animals? Why?

What is the origin of the Tooth Fairy? Why do we leave a lost tooth for the Tooth Fairy and why do we sometimes get money in return?







