
 

Loss of protective heart failure protein linked
to critical limb ischemia

October 10 2012

Restoring diminished levels of a protein shown to prevent and reverse
heart failure damage could also have therapeutic applications for patients
with critical limb ischemia (CLI), suggests a new preclinical study
published online October 9 in Circulation Research from researchers at
the Center for Translational Medicine at Thomas Jefferson University .

Low levels of the protein S100A1 have been linked to congestive heart
failure and high blood pressure, and now appear to be associated with
critical lower limb ischemia, a condition found in type 2 diabetic
patients where blood flow to legs is cut off, often resulting in
amputation.

Past studies have shown that returning the protein to normal levels or
above prevented and/or reversed congestive heart failure in large animal
models with gene therapy. Given these new findings, the researchers
posit that S100A1 could also be a potential therapeutic target in CLI to
promote revascularization.

The team was led by Patrick Most, M.D. , adjunct Assistant Professor of
Medicine at Thomas Jefferson University, and lead author of the study
who now heads the Center for Molecular and Translational Cardiology at
the University of Heidelberg, Germany, and Karsten Peppel, Ph.D., an
Associate Professor in the Center for Translational Medicine at
Jefferson and senior author of the study.

"In patients with CLI, this protein appears to be reduced to extremely
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low levels, almost non-existent," said Dr. Peppel. "This dovetails with a
finding we had when we were looking at patients with heart failure. We
already know this protein has an important role in heart muscle cells. In
patients who experience heart failure, there was reduced amount of the
protein, down to about 40 percent of normal. Here, we showed in mice
with CLI a similar defect in vascular cells and the inability to re-
vascularize following arterial occlusion."

Without successful revascularization, up to 40 percent of patients with
CLI require major limb amputations within a year of diagnosis. CLI has
many of the same predisposing risk factors as arteriosclerosis, such as
smoking, high blood pressure and Type 2 diabetes. According to the
American Diabetes Association, there are over 65,000 lower limb
amputations performed in the United States a year as a direct result of
diabetes.

"Understanding the fundamentals of disease mechanisms is key to
finding better therapies. This actually exceeds the capacity of one
laboratory," said Dr. Most. "Our integrative model of sharing expertise
and resources between our laboratories in the U.S. and Germany has
proven to be quite successful over the last years."

Dr. Most's laboratory has been working on S100A1's role in heart
disease for more than a decade, and together with a group from the
Center for Translational Medicine at Jefferson, they have proven that
loss of the protein causes diseased hearts to fail and that the protein is a
potential target for gene therapy for heart failure.

S100A1, part of a larger family of proteins called S100, is primarily
found at high levels in muscle, particularly the heart. Falling levels of
S100A1 are critical in the loss of heart-pumping strength after a heart
attack and play an important role in the progression to heart failure.
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Dr. Most and his team have also found that loss of the protective heart
failure protein causes high blood pressure.

"The mechanism is based more or less on the availability of nitric
oxide," said Dr. Most. "S100A1 also regulates calcium cycling in the
endothelial cell, and calcium is needed in the endothelial cell to stimulate
nitric oxide production. The loss of S100A1 impairs the calcium
mobilization of the endothelial cell – that's the link between less calcium,
less nitric oxide, hypertension and endothelial dysfunction."

"Now, we have shown a down regulation of S100A1 in patients with CLI
and identified the protein as critical for endothelial cell function in
ischemic angiogenesis," he said. "This is a new therapeutic angle.
Perhaps the most intriguing finding is that S100A1 stimulates directly
the source enzyme of nitric oxide in endothelial cell. Without S100A1,
this mechanism is simply blocked and the body's ability to generate new
small vessels severely compromised."

The next step is to determine what causes that down regulation and look
for therapeutic development, according to the researchers, adding that
they will take advantage of the unique expertise and experience in
developing molecular-targeted therapies at the Center.

"Our goal is to determine why these levels drop in patients with
peripheral arterial occlusive disease, and how we can get them back up,
and if restoration of this protein makes it better," said Dr. Peppel.
"There is potential with therapeutics, mainly gene therapy, to restore
levels and possibly improve revascularization, not only in patients with
CLI but also in heart disease due to insufficient blood supply."

Provided by Thomas Jefferson University

3/4

https://medicalxpress.com/tags/protein/


 

Citation: Loss of protective heart failure protein linked to critical limb ischemia (2012, October
10) retrieved 25 April 2024 from https://medicalxpress.com/news/2012-10-loss-heart-failure-
protein-linked.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

4/4

https://medicalxpress.com/news/2012-10-loss-heart-failure-protein-linked.html
https://medicalxpress.com/news/2012-10-loss-heart-failure-protein-linked.html
http://www.tcpdf.org

