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The mean and S.D. of duration of sustained contractions.
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Table 1. Changes of percentage frequency of 1-3 phasic and polyphasic action
potentials before and after work. mean+S.D. **p<0.01, ***p<{0.001

tore work  Atwrwok R

1 phasic action

potentials 11.98+5. 80 5.21+3.96 — 6. 77**
2 phasic action

potentials 29.83+10.02 24.63+7.98 ~ 5.20
3 phasic action

potentials 43.47+8.71 44.51+4. 45 + 1.04
1-3 phasic action

potentials 85.29+3.95 74.35+7.46 —10. 94***
Polyphasic action

potentials 14.71+4.01 25.6517. 46 +10. 94***

Table 2. Changes of duration of 1-3 phasic, polyphasic and all action potentials
before and after work. mean+S.D. The bottom column shows the difference
of duration between 1-3 phasic and polyphasic action potentials.

%p<0.05, **p<0.01, ***p<0.001

Beore work  Atter work RO

1 phasic action _
potentials 5.4411. 46 4.90+1.08 0. 54*
2 phasic action
potentials 5.85+1.54 5.39+1.30 —0. 46%**
3 phasic action

potentials 6.56+1.76 6.40+1.29 —0.16
1-3 phasic action
potentials 6.15+1.70 5.96+1.76 —0.19*
Polyphasic action
potentials 6.831+1.98 6.32+1.78 —0.51*
All action
potentials 6.25+1.76 6.04+1.78 —0. 21**

Difference
Poly. —(1-3) 0. 68*** 0. 36%*

Table 3. Averaged percentage of the power of the lower frequency components
(below 40 Hz) to the total power in the surface electromyograms (EMG)
before and after sustaind contraction in biceps brachii. mean+S.D. **p<0.01

Difference

Before work After work After-Before

Percentage of
lower frequency 33.71+8.78 45.91+8.94 12. 20**

components
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Fig. 2. Power spectra of the surface EMG in typical two subjects. Solid line

and broken line mean the power spectra before and after work respectively.

The ordinate means the percent of the power density of each frequency to

the total power.
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Changes of the Motor Unit Activities in Muscle Fatigue

Masahiro YaMAsAkIP, Kazuhiko YAMASAKIY and
Hajime HISANAGA®

1) Department of Ergonomics, Kyushu Institute for Design
Research

2) Department of Environmental Health, Kurume University

Changes of the surface and needle electromyogram (EMG) of the biceps brachii in fatigue
were investigated.

The subjects kept a 10kg weight applied to the wrist with the elbow flexed about 90°, until
they were not able to maintain the elbow in this position. This exhausting contraction was
repeated twelve times with a pause of 30sec between each contraction until eight times. The
pause durations from 9 th contraction to 12th were longer than 30 sec in order to record the
EMG.

The surface EMG were recorded during slight contraction in the biceps brachii after the
9th sustained contraction, and the needle EMG after 10th, 11 th and 12 th contractions.

In fatigue which followed exhausting contractions, the percentage of polyphasic action
potentials recorded with a concentric needle electrode increased, and the duration of all action
potentials decreased (Table 1 & 2). These results were discussed comparing with the
characteristic EMG of myopathy and with the previous electromyographic studies on muscle
fatigue. The power spectra of the bipolar surface EMG showed the frequency lowering in
fatigue (Fig. 2 & Table 3).

It was ascertained that the correlation between the percentage of polyphasic action potentials
and that of lower frequency components (below 40 Hz) was significant (Fig. 3). It was
inferred that increased polyphasic action potentials and the frequency lowering in fatigue was
due to synchronization between discharges from different motor units.



