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Heart disease is a most significant threat to human health and life in North America. So any strategy that can protect hearts, particularly hearts already at risk, may have beneficial results in extending lives and improving the quality of life for patients. Dr. Butler and her co-researchers are intensely studying the mechanism of ischemic preconditioning.

To get the whole story, go to www.WhatAYear.org and click on the 05.08 icon.

1. The author provides two statistics about the prevalence of heart failure: how many Americans live with the disease, and how many die from it each year?

2. What is ischemia?

3. When the body senses ischemia, the heart attempts to compensate using either, or both, of two processes. What are those processes?

4. What is the possible long-term consequence of the body’s attempt to compensate for ischemia?

5. The author identifies two leading causes of hypertrophy. What are they?

6. The observation that “hearts that recover from ischemia appeared to be more resistant to further ischemia” has led researchers to do what?

7. Dr. Butler’s specific work was in the JAK-STAT pathway. Why would someone interested in heart research want to know more about this pathway?

8. Using a rat model of the hypertrophied heart, Dr. Butler started with a short period of ischemic preconditioning. How long was that? Then after the heart was reperfused, she investigated ischemias of greater duration. How long were they?

9. What was the result in the preconditioned hearts as compared to the “control” hearts that had not had the short period of preconditioning?

10. By careful examination, Dr. Butler identified a protein that was activated in the hypertrophied hears that had been preconditioned but that was not in the control hearts. What was that protein?

11. Continuing her research, Dr. Butler then studied animals specifically unable to produce that protein. She also studied rat hearts that had been given a drug to prevent the production of that protein. What was the result?

Here are some further topics to think about and research.


Student Worksheet


Exercise for the Heart? – How can we protect the heart? The work of Dr. Karyn Butler of the University of Cincinnati and her colleagues in protecting the hypertrophied heart by ischemic preconditioning.





With everything we know about healthy living, why is heart disease still the principal killer of Americans?


Is the beating heart animation that accompanies this story on the What A Year! website an accurate representation of how the human heart actually works?


Accurate to within an order of magnitude, how many times does the “average” human heart beat in an average lifetime? [Choose either male or female U.S. longevity statistics.]


Do you know how to take your own pulse? What is your heart rate right now?




















