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Specific type of cell death may accelerate decompensated heart failure

DALLAS — July 5, 2007 — Autophagy, a normal process by which cells eat their own proteins to
provide needed resources to the body in times of stress, may paradoxically cause harm to hearts
already weakened by disease, researchers from UT Southwestern Medical Center have found.

“In certain forms of heart disease, autophagy is taking place, but how much of it is occurring
and whether it participates in disease pathogenesis is unknown,” said the study’s senior author, Dr.
Joseph Hill, chief of cardiology, reporting in the July issue of the Journal of Clinical Investigation.
“In our study, we found that autophagy can become harmful and lead to cellular damage.”

Autophagy is a highly regulated process that plays a normal role in cell function. It appears to
be an adaptive response that protects the body in times of stress or starvation. But in response to other
forms of stress such as hypertension, which can lead to cardiovascular disease, autophagy might also
lead to harmful changes in the heart muscle, particularly in decompensated heart failure — an inability
of the muscle to function and maintain adequate blood flow, the UT Southwestern researchers
reported.

In the study, Dr. Hill and his colleagues genetically engineered mice in which the autophagic
response was either muted or amplified. Researchers then tested the role of autophagy by inducing
heart failure in mice with the varying autophagic responses.

“Mice with amplification of autophagy fared worse in terms of cardiac stress than the mice
with a muted response,” Dr. Hill said. “Severe stress leads to increased autophagic activity in heart
muscle, and our findings are consistent with the notion that this response actually harms the heart.”

Researchers reported that pressure overload, which occurs in chronic hypertension and is a
major risk factor for cardiac hypertrophy, or heart enlargement, and heart failure, triggers autophagy
in cardiac cells.

“We also found that a specific autophagic gene, beclin 1, is a critical factor required for
cardiac autophagy,” said Dr. Hill.

The machinery of autophagy in mammalian cells is not completely understood and even less
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is known about its function in disease, he said. The autophagic response may also differ in distinct
kinds of heart failure, highlighting the need for further study of autophagy in other forms of heart
disease.

Other UT Southwestern researchers involved in the study were Dr. Hongxin Zhu, lead author
and internal medicine fellow; Paul Tannous, graduate student; Janet Johnstone, internal medicine
research assistant; Dr. Yongli Kong, internal medicine research scientist; John Shelton, senior
research scientist in internal medicine; Dr. James Richardson, professor of pathology and molecular
biology; Jun Cheng, internal medicine research assistant; Dr. Vien Le, internal medicine research
fellow; Dr. Beth Levine, chief of infectious diseases; and Dr. Beverly Rothermel, assistant professor
of internal medicine.

The Donald W. Reynolds Cardiovascular Clinical Research Center at UT Southwestern, the
American Heart Association, and the National Institutes of Health supported the study.

#HitH

This news release is available on our World Wide Web home page at
http://www.utsouthwestern.edu/home/news/index.html

To automatically receive news releases from UT Southwestern via e-mail,
subscribe at www.utsouthwestern.edu/receivenews




