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Tactile perception of right middle fingertip
suppresses excitability of motor cortex supplying right
first dorsal interosseous muscle
(FHRRIEAR 7 aE RS X 5, A% RE M
B — U EBNEF O i)

T # T —
ml A HH OB
ml & A IE#




NG LD E

When movement, the motor system is modified by somatosensory feedback
accompanying motor output. It is possible that the input pathway from the primary sensory
cortex (S1) to the primary motor cortex (M1) is involved in the correction process of
somatosensory feedback accompanying motor output. M1 likely receives somatosensory
input directly or indirectly from S1. Suppression of corticospinal excitability induced by
electrical stimulation of the mixed peripheral nerve may not only be brought by the afferent
signals from the axons mediating the signals from the skin receptors but also by those
carrying proprioception. The modulation of corticospinal excitability induced by the
electrical stimulation of the finger may not be only caused by the stimulation of the skin
receptors but also by the direct stimulation of the afferent nerve axons carrying the signals
from the skin receptors.

There is somatotopic organization of finger representations in S1. Accordingly, we
hypothesized that the tactile perception-induced modulation of M1 excitability is dependent
on the finger stimulated because of the somatotopic organization of finger representations
in S1. There is also somatotopic organization of finger representations in M 1. The first
dorsal interosseous muscle (FDI) is the prime mover of the index finger movement, and the
abductor digiti minimi (ADM) is the prime mover of the little finger movement. Thus,
representation supplying the FDI and that supplying the ADM must be at least partially
different. Accordingly, the tactile sensation-induced modulation of M1 may be specific to
the muscle tested because of the different representations for the intrinsic hand muscles in
MI1.

In the experiment 1, tactile stimulation was given to one of the five fingertips in the left or
right hand, and transcranial magnetic stimulation eliciting motor evoked potential in the
FDI or The ADM was given 200 ms after the onset of tactile stimulation. The corticospinal
excitability of the FDI at rest was suppressed by the tactile stimulation of the right middle
fingertip, but such suppression was absent for the other fingers stimulated and for the other
muscle or hand tested. This indicates that excitability of the corticospinal pathway
supplying the right FDI is modulated by the tactile perceptual process of the right middle
fingertip. The present finding is first to show that tactile perception of the right middle
finger suppresses corticospinal excitability of the right FDI.



In the experiment 2, the effect of mechanical tactile stimulation of the right fingertips on
the F-waves of the right FDI was tested. The persistence and amplitude of the F-wave was
not significantly influenced by tactile stimulation of the fingertip in the right hand. These
findings indicate that tactile perception of the right middle fingertip suppresses excitability
of the motor cortex supplying the right FDI at rest. There was no significant effect of
fingertip stimulation on excitability of the F-wave, indicating that the suppression of
corticospinal excitability in the FDI induced by tactile sensation of the middle fingertip
observed in experiment 1 is not explained by the change in motoneuron excitability but by
suppression of M1 excitability.

In the experiment 3, the change in the silent period (SP), the change in the time between
the TMS onset and the offset of the EMG silence, reflects the change in excitability of the
inhibitory interneurons in M 1. Based on this, we examined whether excitability of the
inhibitory interneurons in M1 supplying the right FDI is modulated by the mechanical
tactile stimulation of the right middle fingertip through observing the SP. There was no
significant difference in the SP between the two conditions. Corticospinal excitability of the
right FDI was not suppressed by mechanical tactile stimulation of the right middle fingertip
during tonic contraction of the FDI. This indicates that the tactile perception-induced
modulation of corticospinal excitability is dependent on the presence of the motor
execution process.

Surround inhibition plays a role in the process in that the systems around the active system
are inactivated so that the active system works efficiently. The middle finger is the one
neighboring the index finger. The FDI is the prime mover of the index finger flexion. Thus,
the motor system moving the right index finger is the one surrounding sensorimotor system
of the right middle finger stimulated. Accordingly, the present finding may be explained by
the view that tactile perception of the finger suppresses the motor process of the prime
mover for the finger neighboring the finger stimulated. Surround inhibition is not
equivalent between the hand muscles. Thus, conflicting findings between the FDI and
ADM observed in the present study can possibly be explained by muscle specificity of
surround inhibition. Surround inhibition is the mechanism that suppresses the system which
is not involved in the task to be completed. The tested muscle is not the one to be
suppressed but the one to be activated during the voluntary contraction of the muscle. This

means that the motor system of the contracting muscle is not the surround system but the



system to be activated, and thus the active motor system supplying the contracting muscle
is not the target of surround inhibition. Thus, absence of the tactile perception-induced
suppression of corticospinal excitability during voluntary contraction of the tested muscle
may reflect the fact that M1 is the active system during tonic voluntary contraction of the

tested muscle, and thus this active system is not the target of surround inhibition.
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