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Abstract

The crus of quadruped animal supports the trunk against gravity and generates propulsive force.
The antigravity action of crus is attributed to the extensor muscles of the tarsal joint and flexor muscles
of the toe joints. The maximum force and contraction velocity of muscles are determined largely by
its architectural design. The physiological cross-sectional area (PCSA), which is calculated from the
muscle’s architectural parameters, such as volume, myofiber length, and pennation angle, reflects the
maximum force of a muscle. In the present study, we investigated the dynamical properties of ovine
crural musculature by calculating PCSA. In sheep, the soleus muscle was a thin filamentous muscle
consists of long myofibers. PCSA of the soleus muscle was the smallest in the crural musculature. The
flexor digitorum superficialis muscle was identified as to possess the largest PCSA in the ovine crus.
The flexor digitorum superficialis muscle is an antigravity muscle that functions on both tarsal and toe
joints. The architectural properties of the flexor digitorum superficialis muscle indicated that the muscle
was capable to generate a large static tension rather than the rapid contraction. The gastrocnemius
muscle is another extensor of the tarsal joint comprised of lateral and medial heads. Although PCSA
of each head of gastrocnemius muscle was smaller than that of the flexor digitorum superficialis, the
architectural properties gastrocnemius muscle suggested that the muscle might play a role in generating
propulsive force. These results provided insights into the muscle dynamics in the crus of unguligrade

domestic animals.
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