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Editorial referring to the article: Effects of Hyperthyroidism on Contractility and Na+/Ca2+ Exchanger Activity in the Isolated Papillary

Muscle of Rats

Much information is lacking on hyperthyroidism
and cardiac function, especially in isolated muscles.
Certainly, the time the heart muscle is exposed to
elevated thyroid hormones (TH) influences the
magnitude of their effects.! The primary changes seem
to be related to increases in the heart mass/body mass
ratio and in relaxation kinetics.

These cardiac changes may also be related not only
to the time of exposure to excess thyroid hormones,
but to the level or intensity of hyperthyroidism, as well
as the underlying cardiac condition, which may reflect
exercise conditioning and overload. In this sense, the
cellular mechanisms of muscle adaptation, energy and
oxygen consumption, certainly make differences. As
well as muscle strength and sarcoplasmic/endoplasmic
reticulum calcium (SRCa) activity, they may also have
different individual adaptive characteristics.

In any case, prolonged exposure to excess TH can
compromise cardiac contractility and function, which
are known causes not only of arrhythmia, but also of
heart failure.?

There is a need for a mechanistic determination of
how TH act on myocardial contractility. In this Journal,
the authors study, in rat models, the intracellular
mechanisms involved in the excess of thyroid hormones
(hyperthyroidism) in the contractility and Na+/Ca2+
Exchanger Activity in the heart muscle.* However, not
all physiological mechanisms can be extrapolated from
animals to humans because of their differences and
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specificities. In clinical practice, we still control heart rate
with beta-blockers, and in case of contraindication, with
benzothiazepine and calcium channel blocker.

The actions of TH on cardiovascular system involve
an increase in heart rate and cardiac contractility, an
improvement in systolic and diastolic function of the
heart, and a decrease in systemic vascular resistance.
Some molecular pathways that mediate the role of TH
in the cardiovascular system have been better described
in recent years. Genomic and non-genomic molecular
pathways underlie the effects of TH on cardiomyocytes.
That is, the effects of THs at the cardiac intracellular
level are divided into genomic and non-genomic
pathways. In the genomic pathway, TH regulate the
expression of target genes binding to nuclear receptors
on cardiomyocytes, and exert a modulatory and adaptive
effect, regulating gene expression. In contrast, the non-
genomic pathway includes effects on cardiomyocyte ion
channels and effects of THs on peripheral circulation,
which regulate hemodynamics and cardiac ejection
fraction, and seems be more immediate and permissive
to the actions of catecholamines.

A deep understanding of the physiological
mechanisms, regulations, and actions of TH on
cardiomyocytes are fundamental for the development
of new therapeutic targets for control and treatment.
Furthermore, it also allows to elucidate the mechanisms
of arrhythmia induction, as well as cardiomyocyte
remodeling and dysfunction induced by these hormones.
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