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Exhaustion. 

What A Year! for March, 2009

The human immune system is a marvelous mechanism, but if it goes awry the consequences can be fatal. How is it that some infections are able to overmatch the immune system and subvert it? Why do good T-cells go bad? The answers lie in cell pathways, and in the case of this month’s story, in the Programmed Death 1 (PD-1) pathway.
To get the entire story, go to What A Year! and click on the 03/09 icon.

1. What is a pathogen?

A pathogen is anything deemed a foreign agent by your body. This could be an infection from a virus or bacteria or abnormal cells within your body.
2. What is the immune system? What does it do? 

The immune system is one of the ten physiological systems in your body. The immune system is responsible for keeping you healthy and preventing infection. It does this by identifying and destroying foreign agents and repairing injury.
3. What are T-cells? What are two different types of T-cells? What do they do and how are they different?

T-cells are a type of immune cell. Two important types of T-cells are CD4 cells and CD8 cells. CD4 cells coordinate the immune response and produce toxins to combat infections. CD8 cells actively destroy pathogens and infected cells.
4. What is a chronic disease? What are some examples of chronic diseases?

A chronic disease is an illness that lasts for a prolonged period of time and usually progresses slowly. Some examples of chronic diseases are HIV/AIDS, Hepatitis C, and some forms of cancer.
5. What is a cell death pathway? Why are cell death pathways an important part of the immune system?

A cell death pathway is a mechanism in cells that can be activated to cause cell death. Cell death pathways are important to the immune system because, when activated, they can cause T-cell death which can weaken the immune system.
6. Why do the T-cells of people with chronic infections often get “tired”?

In many cases, chronic infections take advantage of cell death pathways in CD8 cells by activating the pathways to weaken the T-cells and reduce their effectiveness. 

7. In his first set of experiments, Dr. Wherry compared a treated group of mice whose PD-1 receptor had been blocked with a control group. What were the results of these preliminary experiments?

In his first set of experiments, Dr. Wherry found that there were two clear groups of CD8 cells in the treated mice. One group responded well to the treatment and these mice were better able to fight infection. The other group did not respond.
8. According to Dr. Wherry, what was different about the CD8 cells of the treatment mice that did not respond to treatment?

Dr. Wherry found that the CD8 cells that did not respond to treatment had many more cell death pathways that those that had responded. 
9. What is one possible application of Dr. Wherry’s findings?

As a result of Dr. Wherry’s work, it may be possible to develop a screening test to determine how many PD-1 receptors the T-cells of a patient have. This information may be helpful in determining which patients will most likely benefit from possible treatment.
10. What are some of Dr. Wherry’s goals for future research?

Dr. Wherry is currently experimenting with the PD-1 pathway in CD4 cells. In the future he would also like to look at different cell death pathways so that we can better understand how our immune system works.


To Think About:





Dr. Wherry’s research has so far focused only on one particular cell death pathway, PD-1. In his genetics experiments, though, Dr. Wherry identified around a half dozen other cell death pathways similar to PD-1 and dozens of other cell death mechanisms. Why do you think there are so many cell death pathways in the immune system?  From an evolutionary perspective, why might this redundancy be important?  





Instead of comparing individual treated cells, Dr. Wherry studied whole populations of cells. Why do you think he did this?  What problems could he have encountered if he had compared individual cells to each other?  





Dr. Wherry’s research could lead the way to possible treatments that would re-invigorate the T cells of patients fighting chronic infections. But what makes an infection or disease chronic?  What enables these infections to last for such a long time?  Why can’t your body simply fight them off?  Can you think of other chronic infections besides HIV/AIDS, Hepatitis, and cancer?  Are there diseases that were once thought of as chronic in the past but now are no longer chronic because treatments have been developed?  The World Health Organization and the Centers for Disease Control and Prevention may be good resources.








