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Mechanical stimulator

A

1: Diagram of experimental setup for mechanical vibration to percutaneous patella during
isometric voluntary contraction. Contact bar is oscillated by mechanical vibrator, which fixes to
the metal frame of a metal stand supported by the ground. The mechanical vibrator consists of a

direct-current motor. Location of contact bar can vary in three dimension.

VM X Y 5 OiiiRE) 2 K3 5 55X (MMG; mechanomyogram) ##&H L7z, ZHHEFIL, 16
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2: Time series of displacement of the mechanical stimulator, microphone (MIC) signal, acceler-
ation (ACC) signal, and electromyogram (EMG) signal of vastus medialis muscle during isometric
knee extension at 40% of subjects’ maximal voluntary contraction (MVC) with sinusoidal wave of

vibraion applying patella.
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3: Time series of displacement of the mechanical stimulator, MIC signal obtained from vastus
medialis (VM), vastus lateralis (VL), and rectus femoris (RF) during isometric knee extension at

40% of MVC with sinusoidal wave of vibraion applying patella.
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4: Data processing in extracting the resonant frequency of the muscle. Time series of force
output, displacement of the mechanical stimulator, MMG signal obtained from vastus medialis
(VM), full-wave rectified MMG, and EMG during isometric knee extension at 30% of MVC with
sinusoidal wave of vibraion applying patella (left panels). Power spectral density of MMG (right
panel).
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5: Typical example of displacement of the mechanical stimulator, MMG signal, and EMG
during isometric knee extension at 20% of MVC and 70% of MVC with sinusoidal wave of vibraion
applying patella in one subject, and power spectral density of MMG signals (most right panel).
Shaded and filled areas indicate 20% of MVC and 70% of MVC, respectively. Note that y-axis

represents relative value (maximal value = 1.0) for visual purpose.
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6: Typical example of displacement of the mechanical stimulator, MMG signal, and EMG at
onset and immediately prior to exhaustion (133 s from the contraction commencement) during
isometric sustained knee extension at 30% of MVC in one subject, and power spectral density of
MMG signals (most right panel). Shaded and filled areas indicate onset and exhaustion during
fatiguing contraction, respectively. Note that y-axis represents relative value (maximal value =

1.0) for visual purpose.
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7: Resonant frequency, mMMG, and mEMG of VM as a function of produced force (A),
and during fatiguing contraction up to exhaustion (B). *, significant difference between variables

(p < 0.05). t, significant difference from value of contraction commencement (p < 0.05).
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