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[Purposel

This study clarified changes in muscle hardness of the medial head of the gastrocnemius
muscle (MG) and soleus muscle (Sol) by intramuscular region after repeated ankle plantar
flexion muscle exertion in various contraction styles that would cause muscle weakness.

[Methods]

Five healthy adult male students (mean 23.2+0.8 years) of Juntendo University participated
in this study. First, the proximal, middle, and distal portions of the MG and Sol, the Achilles
tendon hardness and thickness and the range of motion of plantar dorsiflexion of the ankle
joint were measured for five consecutive days to establish baseline measurements. On
another day, participants performed ankle plantar flexion muscle exertion under isometric
(IM), concentric (CC), and eccentric contraction (EC). The muscle tendon hardness and
thickness, range of motion, subjective muscle pain, and fatigue were measured before (PRE)
and immediately after the exertion (POST), at 1h and 3h, and on days 1, 2, 3, and 4.

[Results]

Ankle plantar flexion muscle exertion decreased muscle strength by 45.0£4.5% in the IM
condition, 48.4+13.0% in the CC condition, and 33.1+14.1% in the EC condition. The hardness
and thickness of muscle tendons showed no interaction between time and measurement site
in the control condition, but there was an interaction in the CC and EC condition. In the CC
condition, the middle portion of Sol became harder at 1h and 3h than PRE. The proximal
(51.3+18.9%), middle (51.6+18.1%) and distal (54.1+14.6%) portion of MG and distal
(56.3+8.6%) portion of Sol were harder than the middle portion of the Sol (89.9+40.2%) in
POST. In the EC condition, the muscles were harder until Day 4 in the middle portion of the
Sol and until Day 3 at other portions. For thickness, interaction was found between time and
the measurement site in IM, CC and EC condition.

[Conclusion]

The MG and Sol softened after exertion of the ankle plantar flexion muscle force under
IM. Muscles hardened after exercise under CC and EC condition. The hardness remained
up to 3h after exercise under CC condition and up to 3 days after exercise under EC
condition. Results show that the muscles hardened in the proximal and middle portion of
MG, the distal portion of MG, and the distal portion of Sol more than in the middle portion
of Sol immediately after exertion of force under CC condition.



