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ABSTRACT

The influence of physical training on the properties of adrener-
gic receptors mediating inotropic and chronotropic responses of the
isolated atria and vascular response of aorta in hypothyroidism was
investigated. Adult male Wistar strain rats were randomized into 4
groups : control, hypothyroid, control-exercised and hypothyroid-exer-
cised groups. Hypothyroidism was induced by an intraperitoneal injection
of propylthiouracil (12 mg/kg BW) every other day for 10 weeks. The
exercise program consisted of swimming training during the Sth to 10th
week of the experimental period. Hypothyroid state was indicated by
the decrease of circulating levels of thyroid hormones (thyroxine,

T,). Growth rate and heart weights were reduced in hypothyroid animals.

Exercise produced cardiac hypertrophy associated with an increase in

myofibrillar protein. In addition, exercise in hypothyroid animals led




to an apparent increase in cardiac weight, although, there was no
significant increase in cardiac myofibrillar protein.

Hypothyroid animals displayed suppression of basal rate of
spontaneuosly beating right atria and basal developed tension of left
atrial preparation. Exercise seemed 1o cause a slightly decreased basal
rate but potentially enhanced basal developed tension. Basal rate and
developed tension of right and left atrial preparat.ions were sigﬁifi—
cantly greater in hypothyroid-exercised animals than in hypothyroids.
Hypothyroidism apparently decreased the sensitivity to isoproterenol
in respect to chfonotropic and inotropic responses. The magnitude of
decrease in maximal change in developed tension induced by isopro-
terenol in the presence of propranolol was lessened in hypothyroid
left. atria. Inhibitory effect of propranolol on maximal change in
rate induced by isoproterenol was also decreased in hypothyroid right
atria. In contrast to isoproterenol, phenylephrine significantly
potentiated chronotropic response in hypothyroidism. Hypothyroidism
increased both a sensitivity to phenylephrine and maximal change in
rate. In hypothyroid left atria, a maximal change in tension was
markedly enhanced although no significant change in the sensitivity
to phenylephrine. Additionally, phentolamine appeared to inhibit the
maximal change in developed tension induced by phenyleprine more
effectively in hypothyroidism. Exercise resulted in a significantly
increased sensitivity to isoproterenol in respect to chronotropic and
inotropic responses. Maximal changes in both rate and developed

tension induced by isoproterenol of right and left atrial preparations
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from control-exercised and hypothyroid—exercised animals were augmented.
Exercise in hypothyroidism apparently decreased chronotropic and inotro-
pic responses to phenylephrine. Exercise also lessened maximal change
in rate induced by phenylephrine of hypothyroid right atria. Similary,
left atrial preparations from hypothyroid-exercised animals had a de-
crease in maximal change in developed tension induced by phenylephrine.
Inotropic response to Ca2+ was also investigated. Hypothyroidism de—
creased sensitivity to Caz+ and maximal change in developed tension of
left atrial preparation. Exercise did enhanced inotropic response to
Ca2+. The increases in sensitivity to Ca2+ and maximal change in
developed tension of hypothyroid left atria by exercise contributed to
an augmentation in basal developed tension in this state. Hypothyroidism
apparently attenuated vasoactive response to phenylephrine of thoracic
aortic rings. There was a decrease in responsiveness to phenylephrine
of thoracic aortic rings from both control-exercised and hypothyroid-
exercised animals.

The present study indicates that cardiac dysfumction in hypo-
thyroidism is associated with an increased alpha- and a decreased
beta-adrenoceptor responses. These alterations could be attenuated by
exercise training. In addition, exercise enhanced inotropic response
to ca®’ in both control and hypothyroid animals. Hypothyroidism decreased
vasoconstrictor effect of phenylephrine and exercise further decreased

vascular response to phenylephrine of thoracic aortic rings.
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