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Effect of Leg-Lengthening on Neuromuscular
Facilitation by Muscle Stretch
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In order to clarify the effect of leg-lengthening on neuromuscular facilitation by muscle stretch,
using frogs, we examined electrical responses, especially M. E.E.P.s and E. P.P.s in a lengthened leg
preparation (lengthened preparation) as well as in a healthy leg preparation (healthy preparation).

The following results were obtained.

1. With respect to the frequency of M.E.P.P.s and quantal content, neuromuscular facilitation
by muscle stretch decreased apparently in the lengthened preparations with 15% lengthening.

2. There was no significant difference between the amplitude of the M. E. P. P.s of the length-
ened preparation and those of healthy preparation.

On the basis of the above results, the transmitter release from the presynaptic side in the
neuromuscular junction was proved to decrease. On the other hand, it was expected that there
would be little change in the postsynaptic side.

Thus, it became apparent that decrease in the transmitter release from the presynaptic side
was one of the causes of muscle weakness produced by leg-lengthening.

(Received July 21, 1981 and accepted November 17, 1981)
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Fig. 1 End-plates and their distribution on the surface fibers in the proximal part
of the peroneal muscle after cholinesterase staining. Each of the red-brown
stained end-plates (arrows) exhibited a slender band-like shape, and their
distribution was almost in an oblique line.
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Fig. 2 A and B indicate M.E.P. P.s recorded at high speed (A) and at low speed (B).
C indicates E. P. P.s recorded at high speed. Modified Ringer solution composed
of 0.8mM CaCl,, 10mM MgCl,, 102.8mM NaCl, 2.5mM KCIl and 3x 107°* M
neostigmine was used.
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Table 1 Frequency and amplitude of M. E.P.P.s, amplitude of E. P. P.s, quantal content and resting
membyane potential in vight and left leg preparations of a normal frog. The data from each
preparation is expressed as the mean+S. E.. Data in the right leg preparation arve compared
with those in that of the left leg, with relative values of the data in the right leg preparation
being given in paventheses when the data in that of the left leg are expressed as 100%.
Note that theve is no significant difference between any of the data from either the vight or

the left leg preparations.

Right Leg Left Leg

Frequency of M.E.P.P.s (Hz) 1.38+0.20 1.20+0.07
6 (11517 (100%6)

Amplitude of M.E.P.P.s (mV) 0.26=0.03 0.24+0.03
(%) (108+13) (100+13)

Amplitude of E.P.P.s (mV) 1.91+0.26 2.32%0.41
(%) (82£11) (100£18)

Quantal content 8.2 £1.8 10.3 +1.8
(%) (8017 (10017

Resting membrane potential (-mV) 85.6 +1.7 83.6 +2.1
(%) (102+2) (100+3)

Table 2 Frequency and amplitude of M. E. P.P.s, amplitude of E. P.P.s, quantal content and resting

membrane potential in operated and healthy leg preparations.

In this case, a distraction

apparatus was applied only to one side of the lower leg of a frog, but leg—lengthening was
not dome. The data from each preparation is expressed as the mean+S. E.. Data in the
operated leg preparation are compared with those in that of the healthy leg, with relative
values of the data in the operated leg prepavation being given in parentheses when the data
in the preparation of the healthy leg are expressed as 100%. Note that there is no signifi-
cant difference between any of the data from either the opevated or the healthy leg prepara-

tions.

Operated Leg

Healthy Leg

Frequency of M.E.P.P.s (Hz) 1.10-£0.30 0.98+0.38
(%) (112+3D (100+39)
Amplitude of M.E.P.P.s (mV) 0.33+0.03 0.38%0.06
(%) (87+8) (100+16)
Amplitude of E.P.P.s (mV) 1.4040.47 1.58+0.25
(% (89430 (100+16)
Quantal content 5.0 £1.8 4.7 1.1
% (106+38) (100+23)
Resting membrane potential (-mV) 83.0 £1.3 85.6 1.0
(%) 972 (100+1)
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Fig. 3 Effect of leg-lengthening on frequency of M.E.P.P.s.

Data in lengthen-

ed leg preparations are compared with those in the preparations of the
healthy leg. The ordinate gives relative frequency of M.E.P.P.s in the
lengthened leg preparations when the data in those of the healthy leg

are expressed as 100%.

The abscissa gives gain in leg length. Open

symbols indicate relative frequencies of M. E. P. P.s in the lengthened
leg preparations and filled symbols indicate those in the preparations of
the healthy leg. The vertical bar of each point gives the mean+S. E..

+ Differences between corresponding lengthened leg and healthy leg
preparations were statistically significant ; p<0.05, Mann-Whitney’s U

~test.
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Effect of leg-lengthening on amplitude of M. E. P.P.s.

Data in lengthen-

ed leg preparations are compared with those in the preparations of the
healthy leg. The ordinate gives relative amplitude of M. E. P. P.s in the
lengthened leg preparations when the data in those of the healthy leg

are expressed as 100%.

The abscissa gives gain in leg length. Open

symbols indicate relative amplitudes of M. E. P. P.s in the lengthened leg
preparations and filled symbols indicate those in the preparations of the
healthy leg. The vertical bar of each point gives the mean+S. E..
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Fig 5 Effect of leg-lengthening on quantal content.
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preparations are compared with those in the preparations of the healthy
leg. The ordinate gives relative quantal content in the lengthened leg
preparations when the data in the preparations of the healthy leg are

expressed as 1009%.

The abscissa gives gain in leg length.

Open

symbols indicate relative quantal contents in the lengthened leg prepara-
tions and filled symbols indicate those in the preparations of the healthy
leg. The vertical bar of each point gives the mean+S. E..

+ Differences between corresponding lengthened leg and healthy leg
preparations were statistically significant ; p<0.05, Mann-Whitney’s U
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