
 

Study finds male-female cardiac repair
differences in heart failure survival post-MI
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Florida Health (USF Health) Morsani College of
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The short-term acute inflammatory response
triggered to mend injured cardiac tissue following a
heart attack can lead to weakening of the heart's
pumping function if the inflammation remains
active over the long-term. Heart failure associated
with this unresolved chronic cardiac inflammation
has become a leading cause of death in the U.S.
and worldwide, yet little is known about the
differences in cardiac repair and safe clearance of
inflammation between men and women. 

Ganesh Halade, Ph.D., an associate professor of
cardiovascular sciences at the University of South
Florida Health (USF Health) Morsani College of
Medicine and Heart Institute, looks for ways to
delay or prevent heart failure—including targeted
therapies that may account for potential
physiological sex differences.

Dr. Halade's team delves into the details of
metabolic and leukocyte responsive signaling that
facilitate cardiac repair during acute inflammation

after injury (like a heart attack) and the resolution
thereafter. In particular, he studies how unresolved
inflammation driven by a deficiency in fatt acid-
derived signaling molecules influences heart failure.
Known as specialized proresolving mediators
(SPMs), these molecules are naturally made by the
body (endogenous).

Now, a new study led by Dr. Halade has
investigated the molecular and cellular processes
underlying cardiac repair in male and female mice
after a severe heart attack. The USF Health study,
conducted with collaborator Charles N Serhan,
Ph.D., DSc, at Harvard Medical School, reports that
females showed improved heart failure survival
characterized by differences in cardiac functional
recovery and structure, more reparative immune
cells and higher levels of epoxyeicosatrienoic acids
(EETs), signaling molecules with anti-inflammatory
effects.

The findings were published April 16 in the Journal
of the American Heart Association.

"We discovered heart repair happens faster in the
female mice than the males after heart attack, that
improves survival and delays cardiac failure," said
Dr. Halade, the paper's senior author.

His ongoing translational work may have
applications for the development of sex-specific
and other more precise heart failure therapies with
fewer side effects due to endogenous nature of
bioactive signaling molecules. Currently, men and
women receive the same standard first-line
medications (angiotensin converting
enzyme/receptor inhibitors, diuretics, and beta-
blockers) to manage mild-to-severe forms of heart
failure.

For this study appearing in JAHA, the researchers
used "risk-free" young, healthy mice to control for
variable cardiovascular risk factors—such as
obesity, insulin resistance, diabetes, hypertension
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and aging,—common in a clinical setting. They
compared the risk-free male and female mice who
underwent a procedure to induce severe heart
attack with those that did not.

To frame the study, it helps to know that
physiological inflammation after tissue injury has
two steps—an acute response, where white blood
cells rush to the heart to remove dead cardiac
tissue, and a resolving phase, where inflammation
is cleared with the help of macrophages that arrive
to repair the damage, and form stable scar. Both
responses are governed by 'get in' and 'get out'
signals to leukocytes (a type of immune cell)
infiltrating at the site of the heart muscle injured by
the heart attack.

Among the key USF Health research findings:

Following a heart attack, leukocyte
infiltration to clear diseased cardiac muscle
cells is coordinated by the production of
SPMs that resolve inflammation and
promote timely cardiac repair.
Female mice showed better recovery of the
heart's capacity to pump blood compared to
males. "Improvement in heart functional
recovery is believed to be enabling the
female mice to 'bounce back' and survive at
a significantly higher rate than male mice
after myocardial infarction (heart attack),"
the authors wrote.
Less post-MI scarring and adverse
structural remodeling of heart muscle in
female mice helps explain their improved
recovery of cardiac function and survival in
acute and chronic heart failure.
While both male and female mice equally
produced SPMs in response to massive
heart attacks, the females generated higher
levels of a particular lipid signaling molecule
known as epoxyeicosatrienoic acid (EET) to
facilitate healing after a heart attack.

"The beauty of these SPM and EET molecules is
that they are endogenously biosynthesized and can
be useful for clearing harmful inflammation in
asthma and other diseases, not just heart failure,"
Dr. Halade said.

The USF Health researchers plan to study these
bioactive lipid signaling molecules after heart attack
in men and women, and consider human-related
variable factors absent in mice, such as race. 

  More information: Amanda B. Pullen et al.
Molecular and Cellular Differences in Cardiac
Repair of Male and Female Mice, Journal of the
American Heart Association (2020). DOI:
10.1161/JAHA.119.015672
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