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Low-Dose of Thyroid Hormone Restores
Depressed Contractility and Impaired Calcium
Handling in Chronically Unloaded Heart in
Rats
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Background
Heart failure is a major cause of hospitalization, morbidity and mortality worldwide. In
selected patients, left ventricular assist devices (ILVADs) are helpful. On the other hand,
it was previously demonstrated that chronic unloading of the heart (e.g. during
spaceflight and while using LVADs) causes a time-dependent depression of myocyte
contractility, for which, however, no effective therapy has yet been developed. I therefore
further examined whether thyvroid hormone, which affects the expression of calcium-
cycling proteins, ameliorates the depressed contractile performance in chronically

unloaded hearts.

Methods and Results

Cardiac unloading was induced by heterotopic heart transplantation to the abdominal
aorta in isogenic rats for 5 weeks. Animals were treated with a low-dose of 3,5,3 ~triiodo-L-
thyronine (T3) or vehicle using an osmotic pump during the last 3 weeks (n=20 each).
In control animals, there was no difference in fractional cell shortening or peak-systolic
[Ca’]; of isolated myocytes at baseline between recipient and unloaded hearts. However,
myocyte relaxation and [Ca®]; decay were slower in unloaded hearts than in recipients.
The contractile reserve of myocytes response to high [Ca® ], also was depressed with
impaired augmentation of peak-systolic [Ca’”]i in unloaded hearts compared with
recipients. By contrast, in the T 3-treated animals, the slower relaxation, delayed [Ca’'];
decay, and the depressed contractile reserve in myocytes from unloaded hearts were
returned to normal levels. Furthermore, in unloaded hearts of the control animals, the
LV protein expression of phospholamban was increased (236% of recipient heart values)
and the expression level of Ser 16-phosphorylated PLB was significantly decreased,

whereas no such changes were noted in the T 3-treated animals. These results indicate
that treatment with a low-dose of T3 restores the impaired relaxation and depressed
contractile reserve by restoration of calcium handing in cardiac myocytes from unloaded

rat hearts.
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Conclusions
These results indicate that treatment with a low-dose of T3 restores the depressed

contractile performance and calcium handing in unloaded heart in rats.
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