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Thyroid hormones have been found to be essential for maintaining
normal growth in animals. However, thyroid hormone action on the growth of
muscle has not yet been fully investigated. Muscles comprise about 50% of the
body weight and are important as human food. In the present study, thyroid
glands were surgically removed and its effects on growth of skeletal muscles
were ascertained in growing chickens.

The hormone replacement therapy by injection is usually took place to
clarify the effects of thyroid hormone in the thyroidectomized chicken. However,
as the replacement therapy may be stressful, in the present study, the excised
thyroid glands were autotransplanted instead of the replacement injection. The
autotransplanted glands secreted thyroid hormones normally and the chickens
exhibited normal growth. Thus, in the following experiments, thyroidectomized
and then autotransplanted chickens were used to examine the effect of thyroid
hormone on muscle growth.

Firstly, the effects of thyroid hormones on muscles, bones, viscera and
fats were investigated. The results showed that thyroid hormone deficiency
clearly suppressed weights of the organs, particularly muscle weight although
weight of fat tissues was increased. The degree of suppression was markedly
greater for M. supracoracoideus and Mm. femorotibiales than other muscles.

Secondly, the number and diameter of muscle fibers and conversion of
muscle fiber types were assessed. M. biventer cervicis was use to count total
number of muscle fibers . Thyroid hormone deficiency had no effect on muscle
fiber counts. But muscle fiber diameter was decreased by thyroid hormone
deficiency in all muscle fiber types (types I, ITA and IIB). In particular, the
degree of decrease in the diameter was marked for type ITA fibers, and this was
considered to be the main factor for the suppression of skeletal muscle growth.
In addition, changes in mitochondria counts were shown to be involved in the
effect on the diameters of type ITIA fibers. Furthermore, thyroid hormone
deficiency was shown to induce muscle fiber type conversion in some kinds of
skeletal muscles. Prominent growth retardation in M. supracoracoideus was
observed comparing to other skeletal muscles. Conversion from type IIB to type
ITA may cause accelerating growth suppression due to thyroid hormone
deficiency. ‘

These findings show that thyroid hormone is involved with skeletal
muscle growth by affecting the diameter and type of muscle fibers in chickens.
Furthermore, the development of thyroid autotransplant method may contribute
not only to methodology of animal experiment but also to clinical use.
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