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Afferent Discharges in Human Voluntary Movement

Takashi KINUGASA

It is well known that afferent discharges play an important role in moter control. A
direct recording of spindle afferent discharges during voluntary efforts, a method developed
by Vallbo and Hagbarth (1967), might be expected to solve the problem of alpha-gamma
linkage and feedback mechanism during voluntary effort. The present report has discussed
the relationships between the spindle afferents from lower limb muscles and 1) isomertic
tension, 2) muscle contraction of the contralateral limb, 3) muscle contraction in the upper
limbs.

Afferent discherges were recorded from awake human tibial and peroneal nerve with
0.1mm diameter tungsten needle electrodes, with a tip diameter of 0.001 mm and an imped-
ance of 10 M ohms. Subjects were 5 healthy men lying prone on a coach. The electrode
was manually inserted through the skin to the nerve trunk without special apparatus and
anesthesia. Evoked potential was elicited by electrical test shocks through the needle in-
serted. When the electrode was in or close to the trunk, amplitude of the evoked potential
was the highest, characteristic sound of neural activity appeared, and sometimes subjects
felt paranesthesia. Multi-unit discharges appeared in response to a light touch over the
peripheral skin. Minute electrode adjustment identified spindle afferent discharges accord-
ing to the criteria that the discharges were correlative with the velocity of passive stretch,
and disappeared immediately on removal of the stretch.

Spindle afferents appeared simultaneously with the onset of muscle contraction, and
showed a tendency to be correlative with the isometric tention developed. Spontaneous
discharges were rare. When the ipsilateral limb was relaxed, afferents appeared to increase
by muscle contraction in the contralateral limb or the upper limbs. Such an increase was
more remarkable in the former than in the latter. These results seem to be comparable
with those of Struppler (1974), though spontaneous afferent discharges were rather common
according to his report. Vallbo et al. (1971), on the other hand, showed spontaneous afferents
were rare, which the present report seems to have confirmed. The relation between spon-
taneous muscle afferents and the gamma system is opzn to further investigation.
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Fig. 1. Block diagram.
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Fig. 3. Evoked potential.
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Fig. 4. Multi-unit discharges.
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Fig. 6. Muscle spindle discharges and iso-
metric tension in ankle flexion.
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