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BHEH OIETF BT 2 BRI
I ROBLOBEIRICET ZHER & H— NMU OKER
I R R
(FEF0484F 8 H10H 213)
ELECTROMYOGRAPHIC STUDIES ON THE FATIGUE
OF THE SKELETAL MUSCLE

III. The Discharge Interval of a Single NMU during Backward
Inclined Standing in the Dog

&

Noriji TaABA

Abstract

This experiment was designed to investigate the functional changes in the neuromuscular system during
muscular fatigue, using the electromyogram, and was performed on three dogs. Each subject was forced to
maintain the standing posture on a board inclined foreward (backward inclined standing posture).

At first, antigravity muscles in action and intensity of their activity in the posture described above
were investigated both immediately and 1.5 hours after standing. Then, while the subject was maintaining
this position for 2 hours, thg burst discharges of M. flexor carpi ulnaris and also M. gastrocnemius were
observed and recorded in process of time. In addition, the discharge patterns of a single NMU were recorded.
The discharge intervals of an NMU were measured and analysed according to the #- s curve method.

The results obtained are as follows :

1. Many antigravity muscles showed activity in the backward inclined standing posture. Especially, in
the Ventral Neck Muscles, M. triceps brachii, M. biceps brachii, M. quadriceps femoris and M. gastrocnemius,
marked potentials were observed. The muscles acting immediately after standing did not change so much
1.5 hours after standing in intensity of their activity. However, it was observed that the changes in the
activity of a few muscles took place : M. glutaeus and M. sartorius which were inactive immediately after
standing presented medium activity ; M. rectus femoris and Mm. adductores showed increased activity ; M.
quadriceps femoris did decreased activity.

2. In 30 minutes after standing, M. flezor carpi ulnaris and M. gastrocnemius produced more marked
burst discharges, as observed in tonic muscle, than that produced immediately after standing. But these
muscles presented the discharges showing a tendency to group 1 hour after standing, and the regular grouping
voltage, 1.5-2 hours after standing.

3. Compared with the #-s curves in the early period of standing, the #-s curves obtained 0.5 - 1.5 hours
after standing were displaced to the right side. Then, with increases in the degree of muscular fatigue, the
7-s curves were gradually displaced to the left side.
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Fig. 1. Backward inclined standing posture.
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Left: Recorded immediately after standing.
Right: Recorded in 1.5 hrs. after standing.
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Fig. 3. EMG patterns of M. flexor carpi ulnaris
and M. gastrocnemius rtecorded in process
of time in backward inclined standing.
Cont.: Recorded immediately after stand-
ing, 0.5°: Recorded in 30 min. after stand-
ing, 1°: Recorded in 1 hr. after standing,
1.5°: Recoded in 1.5 hrs. after standing,
2°: Recorded in 2 hrs. after standing’
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Fig. 4. Diagrams showing 7-s curves of M. flexor carpi ulnaris in backward inclined standing.
Cont.: Immediately after standing, 0.5°: 0.5 hr. after standing, 1°: 1 hr. after standing,
1.5°: 1.5 hrs. after standing, 2°: 2 hrs. after standing.
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Fig. 5. Diagrams showing 7-s curves of M. gastrocnemius in backward inclined standing.
Cont.: Immediately after standing, 0.5°: 0.5 hr. after standing, 1°: 1 hr. after standing,
1.5°: 1.5 hrs. after standing, 2°: 2 hrs. after standing.
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