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The perceptual integration of afferent inputs from two antagonistic
muscles, or the perceptual integration of afferent input and motor imagery,
contributes to a kinesthetic perception. However, it has not been clarified
whether a kinesthetic perception would be generated by motor imagery if
tendon vibrations induced afferent inputs from two antagonistic muscles.
The purpose of this study was to investigate what velocity and direction of a
kinesthetic perception would be generated by motor imagery when two | .
antagonistic muscles are vibrated simultaneouSly.

Healthy subjects participated in this experiment. Illusory
movements such as wrist flexion or extension were evoked by tendon
| vibration. In experiment 1, the left wrist flexor and extensor muscles were
‘vibrated simultaneously with same vibration frequencies (40 Hz, 60 Hz, 80
Hz or 100 Hz). In experiment 2, the left wrist flexor and extensor muscles




were vibrated simultaneously with different frequencies in 8 different
patterns. These 8 patterns were as follows (flexor vs. extensor): 40 Hz vs. 0
Hz, 70 Hz vs. 0 Hz, 0 Hz vs. 40 Hz, 0 Hz vs. 70 Hz, 95 Hz vs. 55 Hz, 110 Hz
vs. 40 Hz, 55 Hz vs. 95 Hz, 40 Hz vs. 110 Hz. Next, the subjects imagined
that they flexed their wrists as the tendon was vibrated. After each trial, the
perceived movement sensations were quantified by the velocity and direction
| of the ipsilateral hand-tracking movements.

In experiment 1, we observed that when the vibration difference
was the same between the flexors and the extensors, practically none of the
subjects perceived movement. During motor imagery, however, velocity was
higher for the perceived movement than without motor imagery.
Furthermore, the kinesthetic perception resulting from these integratibns of
vibration and motor imagéry differed with the imagined movement velocity
and the vibration frequency. In experiment 2, we observed that the
kinesthetic perception during motor imagery  changed into direction of |,
imagined movement when the vibration frequencies differed between the
flexors and extensors. Furthermore, the kinesthetic perception appeared to
vary with the difference in frequency between the flexors and extensors.

The present results showed that the imagined movement direction was
perceived during motor imagery with simultaneous vibration of two
antagonistic muscles. These findings can be explained by some possibilities:
afferent input from the muscle spindle during tendon vibration might vary
with motor imagery, or afferent input from the muscle spindle and efferent
input by motor imagery might be integratéd in dorsal column-medial
lemniscus tract or the cerebral cortex. This study may advance a future
study to clarify the mechanism of the kinesthetic perception production.
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