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Abstract

The purpose of this study was to investigate the effects of local muscle fatigue during moderate prolonged dynamic
contraction on the delay in reaction time obtained using visual stimulation. Twelve healthy men exerted 40% MVC maximum
voluntary contraction of isotonic knee extension in 60 degree per second using isokinetic machine (Cybex). The fatigue tasks
were set up as 1 min X 20 times. Reaction tests to visual stimulation were conducted after each fatigue task. The random
stimulations were delivered five times per 1 min. Subjective degree of fatigue sensation graded five steps was examined during
tasks. The surface EMG signals were recorded from muscles knee extensors. Reaction time (RT), Pre-motor time (PMT) and
Motor time (MT) were calculated based on the relationship between EMG signals and stimulation pulse. The subjective fatigue
sensation was increased, and MVC was decreased after knee extension for 20 sets, indicating the fatigue had developed in the
muscles. RT was increased significantly, but the standard deviation in RT was not change as fatigue progressed. Significant
increases were seen in PMT, but not seen in MT. These results suggest that the delayed RT due to muscle fatigue after dynamic
contraction was caused from central factors in neuromuscular system.

(Tokai J. Sports Med. Sci. No. 31, 29-37, 2019)
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Fig. 1 Experimental protocol (A) and set up for fatigue task and reaction time test (B).
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Fig. 2 Detection of EMGs from knee extension muscles
(A) and parameters calculated from the EMG
during reaction time test.
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Fig. 3 The rate of perceived fatigue during repeated
knee extensions (A). Comparison of MVC torque
between before and after fatigue task (B).
Asterisks (*) show significant differences before
and after fatigue (**p<0.01).

L7z P57 EERT 0 MVC 13251 + 38Nm. JE 57 i
FEA T I # © MVC 13240 = 35Nm T & 1) (X
3B). IR T A O MVC &, 9557 8T
L THBEIIKT LT,

B. KRB (RT)

WG O TS RT 0 LE X 4 AR
Fo £y MEHOHIIME & HIZ RT AE 4 ITREE L,
54y PHIZBWT, 14ty PHEREKRL THE
RBIEANED N7z 7y FPHIZ14 ms DA E
REIEDSEL, IhPFEoIRIEEToOEy MIB
WCHE R IBIEDSTRD HNTze JRIEDRAMIX19
ty PHICHHL, ZofiidB L %22 ms TH-

(A) Reaction time
(ms)

300.0

*k

275.0 e -

2500 |F

225.0 ==

200.0 -

175.0

150.0

1 23 45 6 7 8 9 1011 1213 14 1516 17 18 19 20

Sets
*P<0.05, **P<0.01

(B) SD of reaction time
50.00

40.00

30.00

20.00

10.00

0.00

1 2 3 4 5 6 7 8 9 10111213 1415 16 17 18 19 20
Sets

K4 FEHEHRIGKEEERMIFEDEEREICRIFTHE
*FYHEEEEY MCBIT2EERDODBEEREEZRY
(*p<0.05. **p<0.01)

Fig. 4 Effects of fatigue on reaction time and SD of the

reaction time. Asterisks (*) show significant

differences between the set and initial value

(*p<0.05, **p<0.01).
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Fig. 5 Effects of fatigue on pre-motor time and motor
time. Asterisks (*) show significant differences
between the set and initial value (*p<0.05,
**p<0.01).
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