
 

Novel approach improves heart failure
outcomes in animal model
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In 2020, heart failure affected about 6.5 million people in the U.S. and
23 million around the world. Despite recent advances, the five-year
survival rate remains approximately 50%, indicating an urgent need for a
novel perspective for treating this condition.

1/4



 

A new approach described in Circulation addresses a possible
improvement for this issue.

"Current treatments do not directly treat the cells damaged in heart
failure. Our goal was to do just that, to correct the metabolic changes in
diseased heart cells that play a role in the organ's failure," said co-
corresponding author Dr. Lilei Zhang, associate professor of molecular
and human genetics and of molecular physiology and biophysics at
Baylor College of Medicine.

One of the hallmarks of heart failure is that diseased cells express a
different set of genes than those expressed by healthy heart cells. "We
see changes in gene expression that alter cardiac fuel metabolism and
mitochondrial function," Zhang said. The mitochondria are structures
within cells that generate the energy cells need to function.

The goal of the researchers was to change the gene expression in the
diseased heart so it becomes healthier. Previous work had shown that
estrogen-related receptors (ERRs), specifically ERR-alpha and ERR-
gamma, in mouse heart cells are important for cardiac metabolism; they
are involved in regulating the use of cellular fuel, such as fatty acids and
glucose, as well as mitochondrial function that generates energy,
functions that are altered in heart failure.

In addition, analysis of human heart muscle showed that the expression
of a set of genes regulated by ERR-alpha was collectively reduced in
failing human hearts. These findings suggested that promoting the
activity of ERRs could potentially improve cardiac metabolism and
consequently stop or reverse the progression of heart failure. The
obstacle was the long belief in the field that it was not possible to target
ERR-alpha.

Developing the right tools
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Zhang joined forces with Dr. Thomas Burris, director and chair of the
Department of Pharmacodynamics at the University of Florida, an
expert in designing drugs to target receptors such as ERRs.

The team is the first to develop two structurally distinct ERR agonists or
drugs named SLU-PP-332 and SLU-PP-915, which interact with ERRs
and mediate the desired changes in metabolic genes. This new evidence
supports revising the idea that it is not possible to target these receptors.

Encouraging results

"We tested the agonists in an animal model that mimics how chronic
high blood pressure leads to heart failure in people," Zhang said.

In the model, called pressure overload model, the heart must work extra
hard to keep the blood flowing. Sustained extra effort on the heart's part
leads to structural changes, the heart muscle becomes bigger
(hypertrophy) to work against the pressure and then it eventually fails.
This process is typical of many people with heart failure.

"The results with the agonists were very encouraging. We were excited
to see that in the animals treated with the ERR agonists, although they
had enlarged hearts working against increased pressure, the hearts did
not fail. On the other hand, the enlarged hearts of the animals that did
not receive the ERR agonists did fail, as expected," Zhang said. "The
agonists boosted the metabolism to match the hypertrophy providing
enough energy for the heart to sustain the extra activity and not fail."

These results are important because the current understanding in the
field is that once hypertrophy is established, the heart is committed to
fail.
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"Our findings in the animal model show that a hypertrophic heart is not
necessarily committed to failure. If we improve metabolic functions, we
reduce the risk of it failing," Zhang said. "These findings have
encouraged us to pursue clinical trials in the future to determine the
value of ERR agonists to extend the survival in people with this
condition, especially people with existing hypertrophy of the heart."

  More information: Weiyi Xu et al, Novel Pan-ERR Agonists
Ameliorate Heart Failure Through Enhancing Cardiac Fatty Acid
Metabolism and Mitochondrial Function, Circulation (2023). DOI:
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