
 

Childhood chemo alters heart's caretaker
cells, study finds
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Gregory Aune, MD, PhD, and his team at the Greehey Children's Cancer
Research Institute, part of UT Health San Antonio, seek answers to the puzzle of
why some children who receive chemotherapy go on to develop heart failure in
adulthood. Credit: UT Health San Antonio
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Cancer chemotherapy changes the function of cells that repair heart
injury, researchers at The University of Texas Health Science Center at
San Antonio (UT Health San Antonio) discovered. Twenty percent of
children treated with drugs called anthracyclines go on to suffer heart
failure later in life.

The journal PLOS ONE published the results Sept. 22 during Childhood
Cancer Awareness Month.

"We don't fully understand why some children who are exposed to
anthracycline therapy develop these problems with the heart three to
four decades later," said study senior author Gregory Aune, MD, Ph.D.,
of the Greehey Children's Cancer Research Institute at UT Health San
Antonio.

"The cardiac fibroblast, which acts as a sort of caretaker cell in the heart
and other tissues of the body, has not been well studied in relation to this
problem," said Dr. Aune, a pediatric oncologist in the Joe R. and Teresa
Lozano Long School of Medicine. "We believe damage to these cells
may contribute to effects seen in childhood cancer survivors when they
become adults."

The group is studying how a tumor-suppressor gene called p53, which
protects genes from damage, impacts the response of cardiac fibroblasts
to anthracyclines. In mouse cells lacking p53 that were exposed to the
drug, fibroblast function was altered, Dr. Aune said.

"Normal fibroblasts have the ability to migrate, presumably to help
repair injury in the heart," said Trevi Mancilla, Ph.D., first author of the
report. "Cardiac fibroblasts treated with anthracycline show less
migration. We have not established whether or not that is detrimental."

Dr. Mancilla is a student in the South Texas Medical Scientist Training
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Program, which is the MD-Ph.D. dual-degree program at UT Health San
Antonio, and is also in the university's Department of Cellular and
Integrative Physiology.

Pediatric oncologists give lower doses of anthracycline chemotherapy
than when the drugs were introduced four decades ago. Cases of heart
failure brought on acutely by the therapy are now rare.

"Although we don't see heart failure or a decline in heart function, that
doesn't necessarily mean cells in the heart are not being damaged," Dr.
Aune said.

Other cell types in the heart include cardiomyocytes, which enable the
heart to contract; endothelial cells, which line blood vessels; and immune
cells, which respond to injury or infection.

But it is the fibroblasts that have the Aune lab's attention.

"The overarching hypothesis we have in the lab is that damage to this
cell population, the cardiac fibroblast, isn't innocuous," Dr. Aune said.
"These cells can have their properties changed by exposure to gene-
damaging agents. And then theoretically over time, that may be one
contributor to the late effects that we see."

"That might translate into an inability to respond to insults such as high
blood pressure or heart attacks, because fibroblasts are so important in
dealing with injury," Dr. Mancilla said.

  More information: T. R. Mancilla et al, Doxorubicin-induced p53
interferes with mitophagy in cardiac fibroblasts, PLOS ONE (2020). 
DOI: 10.1371/journal.pone.0238856
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