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ABSTRACT

The influence of physical training on the cardiovascular
functions in hypothyroidism was investigated. The experiments were
performed on male Wistar strain rats which were randomized into 4
groups : control, hypothyroid, exercise and exercise-hypothyroid
groups. Hypothyroidism was induced by intraperitoneal injection of
propyithiouracil (12 mg/ks BW) every other day for 12 weeks. The
exercise program consisted of swimming training during the 7" to
12*" week of the experimental period. Hypothyroidism was evidently
indicated by a marked depression of serwm T, concentration. Hypo-
thyroid animals showed a reduction in srowth rate and ventricular
weights. In exercise animals, weight gain during swimming period
was lower than controls. This was associated with a decrease in

food consumption. Swimming exercise produced ventricular hypertrophy.



In addition, swimming exercise in hypothyroid animals led to s
significant increase in ventricular weight.

Hypot.ension was observed in hypothyroidism in association
with a decrease in resting heart rate and pulse pressure, Hypo-
thyroidism impaired the baroreflex control of heart rate in response
to an increased arterial blood pressure. Cardiovascular compensatbry
mechanism which participated in maintaining the arterial blood
pressure was also suppressed in hypothyroid animals. Heart :ate
slightly increased after stop hemorrhage and the mean arterial blood
pressure at the 60°" minute was about 19% lower than the control
value. In sddition, an attenuated chronotropic responsiveness to
isoproterenol administration suggested an alteration of g~adrenergic
receptor characteristics in hypothyroidism. In exercise animals,
bradycardia accompanied with a wide pulse pressure. An enhanced
baroreflex bradycardia in response to an elevated arterial blood
pressure indicated an increase in cardiac vagal activity occurred
with exercise swimming. However, exercise training augmented the
tachycardia response to B-adrenergic receptor stimulation.

A ;estoration of the falling arterial blood pressure was rapid in
exercise animals. The mean arterial blood pressure after hemorrhage
could return to nearly the control level within 30 minutes.

An elevation of resting mean arterial blood pressure in exercise-
hypothyreoid animals compared with hypothyroid animals was due to a

significant increase in heart rate and pulse pressure. Swimming

exercise could restore the attenuated cardiac baroreflex activity



vi

in hypothyroidism. In addition, exercise-hypothyroid animals tended
to have faster rates of arterial blood pressure increment after
hemorrhage than hypothyroid animals. The mean arterial blood
pressure at the GOth minute after hemorrhage was about 12% lower
than the control level. The result also showed that the chronotropic
responsiveness to B—adrenergic receptor stimulation depressed byA
hypothyroidism could be reversed by swimming exercise.

The present study suggested that thyroid hormones were
essential for norﬁal cardiovascular functions. Hypothyroidism led to
cardiovascular dysfunctions. Endurance training could restore the
depressed cardiovascular functions in hypothyroid state, althoush

the mechanism which was described needed further investigation.
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