Teacher Guidance for the October 2006 story – Natural Killer T-cells and Their Newly Understood Role in Asthma.

Dr. Dale Umetsu and his team at Children’s Hospital Boston have discovered that Natural Killer T-cells (NKT), rare and not-well-understood immune cells, can trigger asthma in at least some patients. Because NKTs do not respond to prescribed steroids in the same way other asthma-related T-cells do, different treatments need to be developed for patients whose asthma is NKT-related.

Here are some questions based on the story:

1. What are some of the symptoms of asthma?


Difficulty breathing; gasping & wheezing; feeling that the chest is being squeezed.

2. How many Americans are thought to suffer from asthma? 

Twenty million.

3. What is a steroid? 

A type of drug used to relieve swelling and inflammation.

4. What role did knockout mice play in Dr. Umetsu’s research? 

Mice that did not have NKT-cells did not develop asthma, suggesting a strong link between NKT-cells and asthma.

5. What do scientists mean by a control group?  In this research, what was the control group?

A group of subjects to whom no experimental is administered and who should resemble the experimental group in all other respects. The comparison of the control group and the experimental group at the end of the experiment points to the effect of the experimental stimulus. The control group was six people without asthma.

6. How do researchers get cells from the lungs of patients? 

Using a process called bronchoalveolar lavage in which fluid is put into the lungs and then removed for analysis.

7. What is an antigen? An allergen?

An antigen is any substance capable of inducing a specific immune response in the body and of reacting with the products of that response. An allergen is a special category of antigen: it is a substance capable of producing an allergic response called immediate-hypersensitivity response.
8. What is a helper T-cell? An NKT-cell?

Helper T-cells are a subset of the group of immune cells called T-cells. The helper T-cells are responsible for antibody production and activating other T-cells. NKT-cells are a type of T-cell, only recently described: they are immune effector cells with cytotoxic anti-tumor activity
9. NKT-cells are not activated by proteins, the way some other T-cells are. Instead they are activated by what kind of molecule? 

A specific kind of fat called a glycolipid.

10. What does an immunologist do?  

He or she studies immunology, the branch of science concerned with responding to infections and disease.
11. NKT-cells do not respond to steroids. So if asthma is caused by NKT reactions, we’ll need a different kind of medicine. What steps are Dr. Umetsu and his team taking to solve this problem? 

They are trying to learn more and more about NKT-cells and exactly how they operate.

Question for researchers

According to the Asthma and Allergy Foundation of America, there are many complicated relationships between asthma and age, gender, ethnicity, poverty, access to healthcare and education. Here are two facts from their research:

1. Asthma is more common among male children than female children. [4] 
2. Asthma is more common among adult women than adult men. [3] 

What is an explanation for this “change over time”?







