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A naturally occurring molecule opens a new avenue to
preventing life-threatening arrhythmias

09/07/2026

A team led by researchers at the Centro Nacional de Investigaciones Cardiovasculares Carlos Il
(CNIC) has identified a potential strategy to prevent the arrhythmias associated with Short QT
syndrome type 3 (SQTS3), a rare inherited disease with a high risk of sudden death. The study,
published in Nature Communications, shows that polyamines—small molecules naturally present in
all cells—restore normal function to the altered cardiac channel responsible for the disease.

Each heartbeat depends on the coordinated action of millions of ion channels that regulate the flow
of electrical charge across cardiac cells. When one of these channels stops working properly, the
heart's rhythm can become disrupted, triggering potentially fatal arrhythmias.

This is what happens in Short QT syndrome type 3 (SQTS3), a rare inherited disease caused by
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mutations in a potassium channel that abnormally accelerates the heart's electrical recovery.
Patients, even at a young age, face a very high risk of developing ventricular arrhythmias and
sudden death. Few treatment options are available, and most treat the disease symptoms and do
not correct the underlying defect that causes the disease.

The study, led by Professor José Jalife, head of the CNIC Cardiac Arrhythmia group, and Dr. Ana I.
Moreno-Manuel, the study's first author, presents a completely different strategy.

The study shows that polyamines can restore normal function to the altered channel and prevent
arrhythmias in an experimental model of the disease.

Polyamines—including spermidine and spermine—are involved in numerous biological processes
related to cell growth and survival. Although they are already used as nutritional supplements and
some of their physiological functions were already known, their potential to correct inherited
electrical abnormalities of the heart had not previously been recognized, the authors explain.

The researchers found that oral or intravenous administration of these molecules restores normal
interaction with the potassium channel altered by the genetic mutation responsible for SQTS3. As a
result, the channel regains much of its normal function, reducing the occurrence of potentially fatal
ventricular arrhythmias.

“What matters most about this study is that we don’t just suppress the arrhythmias—we act directly
on the molecular mechanism that triggers them”, explains Dr. Ana |. Moreno-Manuel, a researcher in
the CNIC Cardiac Arrhythmia group.

"We have shown that restoring the interaction between polyamines and the mutated channel makes
it possible to recover electrical function much closer to normal”, she adds.

The main value of the study lies in demonstrating that it is possible to directly correct the molecular
defect responsible for an inherited heart rhythm disorder.

Until now, most available therapies have focused on controlling the clinical consequences of the
disease. This approach instead targets the root of the problem, opening the door to the development
of more specific and potentially more effective treatments.

Although the results are still limited to an experimental model, and their safety and efficacy will need
to be confirmed in future preclinical and clinical studies, they represent an important proof of
concept for a disease that currently has few therapeutic alternatives.

The authors believe the impact of this study could extend to other inherited diseases caused by
similar alterations in cardiac ion channels.

A detailed understanding of how polyamines regulate these channels could help the development of
new therapies aimed at correcting the molecular defects responsible for different heart rhythm
disorders, rather than simply treating their clinical manifestations.

“This study not only improves our understanding of the mechanisms responsible for Short QT
syndrome type 3, but also opens a new avenue for developing targeted treatments for this disease
and other heart rhythm disorders caused by similar mechanisms”, concludes Professor José Jalife.
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