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Since the discovery of the muscle spindle by Hassall (1851), an intensive studies of its anatomical
and physiological characteristics had been undertaken. Recent morphological studies of Boyd (1962)
demonstrated that the muscle spindles have two different intrafusal muscle fibers, nuclear bag and
nuclear chain fiber, and these intrafusal fibers are under independent motor innervation by 7; and
72 Mmotor neurone.

. Neurophysiological studies of Hunt and Kuffler (1951) showed regulatory effect of 7 motor neu-
rone upon the excitability of the spindle afferents. Harvey and Mathews (1961) observed the dyn-
amic and static characteristics of the two different spindle afferents, the primary and secondary
ending. Furthermore, Mathews (1952) postulated the functional existance of two kind of y motor
neurones, namely, the dynamic and static fusimotor fiber. Recent report of Kim and Partridge(1969)
pointed out that the descending vestibular signals had increased the slope of the length-tension relat-
ionship in stretch reflex; Kim (1967) demonstrated that the descending vestibular impulses act upon
the stretch reflex loop through the 7 motor pathway.

These experimental evidences from the morphological and neurophysiological studies on the muscle
spindles support the concept that the stretch reflex action of the skeletal muscle operates as a nega-
tive feedback control system. The author had discussed the way by which the rﬁystem participates

in the control of stretch relfex feed back system. that was taken for a prototype of posture and
movement.
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Fig. 1. Schematic diagram of the central region of
the muscle spindle after Boyd. .
Nb, nuclear-bag fibre; N¢, nuclear-chain fibre;:
P, primary ending; S, secondary ending; 71.
7 motor neurone of type 1;72,7 motor neur-
one of type 2.
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Fig. 2. Schematic diagram of the alpha and gamma

motor pathways and spindle afferent pathways
in controlling the position of a muscle.
M.C., higher center; M.N., motor neurone;
S.M., skeletal muscle; L., load; a.m.n., alpha
motor neurone; g.Mm.n., gamma moior neur-
one; S.A., spindle afferent; E.F., extrafusal
fiber; M.S., muscle spindle.
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Fig. 3. A block diagram of the stretch reflex feed back system.
® signal summing point; C, command signal; E, error signal; L, length of muscle; T, ten-
sion of muscle; PPS, number of impulses per second; Golgi T.O., Golgi tendon organ; R.

C., Renshaw cell
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