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results in activation. A continued increase in stimulus intensity is followed by little change in behavior
until a level some eight times threshold is reached. At this point the hyperpolarization lateral to the active
region can block the emerging propagating impulse. Rattay (1987) investigated this behavior
quantitatively by solving Equation 21.10 with the ionic currents evaluated from the Hodgkin-Huxley
equations and with the point source field of Equation 21.12. The results are plotted in Figure 21.7 for an
unmyelinated fiber of 9.6 µm diameter (inner scales) and 38.4 µm diameter (outer scales).
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Figure 21.6 The cathodal applied field Vo(x) along a fiber oriented along x due to a point source,
and 2V (x)/ x2 for both cathodal and anodal stimuli. The cathodal threshold current of -290 µA
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Figure 21.3 Response at central node (n = 0) and adjoining four nodes to a point current source
located 1 mm from the fiber and excited with a current step of 0.1 mA. The geometry is described
in Figure 21.1. The fiber diameter is 20 µm, and the internodal spacing is 2 mm. Other parameters
are given in Table 21.1.

curve intensità/durata

Figure 21.4 Log-log plot of a strength duration that just produces activation of 20 µm diameter
myelinated fiber from a point source of current 1 mm distant. The geometry is described in Figure
21.1, and the fiber electrical properties are tabulated in Table 21.1. (From McNeal, 1976.)

relazione diametro corrente di soglia
Figure 21.4 Log-log plot of a strength duration that just produces activation of 20 µm diameter
myelinated fiber from a point source of current 1 mm distant. The geometry is described in Figure
21.1, and the fiber electrical properties are tabulated in Table 21.1. (From McNeal, 1976.)

Figure 21.5 Log-log plot of the relationship between threshold current and myelinated fiber
diameter for a point current source 1 mm from the fiber. The geometry is described in Figure 21.1,
and the fiber electrical properties are given in Table 21.1. (From McNeal, 1976.)

3. Slow twitch, oxidative (SO): These fibers have the smallest cross-sectional area of the three
groups. They have a low capacity for glycolytic metabolism. Their twitch response is longest in
duration and lowest in magnitude (the fusion frequency is the lowest) of the three groups.
Repeated stimulation causes less fatigue, and recovery is rapid. These fiber tend to lie in the
central region of a muscle bundle. In the cat gastrocnemius, they generate a peak force of around
0.6 kg/cm2.

reclutamento muscolare

Figure 21.8 The twitch response (tension vs. time) for a single muscle fiber. The stimulus is
described by the initial impulse.

technique that will result in the electric stimulation of the smaller-diameter nerve fiber before the largerdiameter one. For example, one can first stimulate all fibers with a supramaximal pulse and then at a point
closer to the muscle place a hyperpolarizing block. One adjusts the strength of the block to be inversely
proportional to the desired control signal. Since larger-diameter fibers are most easily blocked, a low
control signal - hence a large block - will block all but the smallest fibers, whereas increasing force
reguirements will result in reduced block (permitting the FO and finally the FG to escape block).
Consequently, the behavior follows more closely the natural recruitment order (Zhou, Baratta, and
Solomonow, 1987), though there are still a number of practical difficulties with the application of this
method. An alternate application of the technique, which depends on the use of a quasi-trapezoidal
stimulus current, appears to achieve a natural order of recruitment (Fang and Mortimer, 1987).

Intensità durata
nervo vs. muscolo

Figure 21.9 Experimentally determined strength-duration relationship for motor nerve stimulation
and for direct stimulation of the muscle. In each case the muscle response was held at the same
constant value (a relatively low level of force). (From Mortimer, 1981.)

