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Supraspinal Modulations of Stretch Reflex by
Movement Preparation : Input-Output Properties

Kenichi Takahashi, Osamu Fukuda,
Hideo Iisaka and Shigeo Suzuki

Abstract

Electromyographic responses of flexor carpi radialis or ulnaris to hand perturba-
tions were recorded in 13 normal subjects. Usually, strecth reflexes consisted of Ml,
M2-3 peaks. Based on the response patterns of these components to stretch velocity
and amplitude, stimulus conditions evoked excitatory inputs and inhibitory inputs
were decided. The range of the stretch velocity for excitatory inputs was from
11.8 to 186.8 degree second and for inhibitory inputs was from 186.8 to 359.9
degree /second. For the range of the stretch amplitude, M 1 was constant or
less increment, but N2-3 increased as angle extended. The rate of M2-3 increment
was, however, smaller out of middle range.

The effects of movement preparation to MIl, M2-3 were investigated under the
stimulus conditions of the excitatory inputs (1563.8deg, sec, 16deg) and the inhibitory
inputs (269.5deg sec, 16deg). Both stimulus conditions, M1 did not change, but
M2-3 increased statiscally by the movement preparation. These increments were due
to excitatory inputs. On the inhibitory inputs probably from Golgi tendon organs,
these effects were not shown.

From results, it was postulated that the excitatory inputs from muscle
receptors were transmitted via cerebral cortex, and thereafter induced M2-3.

M2-3 were enhanced under the movement preparation. Therefore, 1t was
suggested that the excitatory inputs were facilitaded in cerebral mechanisms. For
another mechanism, it was also possible that the inputs from group II afferents

and descended inputs were converged at the spinal interneurons.
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