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Table 1. Physical characteristics of subjects.

Subject Age' Stature Weight
(yr) (cm) - (kg)
H.A. 25 165.0 66.4
M.O. 26 165.5 71.2
H.S. 26 166.0 61.1
T.H. R4 163.8 55.9
C.N. R4 ' 172.8 56.0
A.T. 23 170.6 66.7
T.M. 23 168.8 59.5
M.E. 22 174.8 67.8
H.X. R3 166.4 64.0
0.K. 21 177.0 66.0
T.Y. 23 159.7 76.6
X 23.6 168.2 64.6
SD 1.5 4.9 6.0
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The effect of muscle lactate accumulation
on EMG activity in man
Tomoki Horita

17+ The purpose of the present study was to investigate the mechanism
inducing the spectral changes in EMG activity during fatigue with
special reference to muscle lactate accumulation.

2. Eleven healthy male subjects performed the isokinetic knee exten-
sion with the right leg at the angular velocity of 1807/ sec for both
30 and 60 seconds. EMG activity wés recorded from m. vastus latera-
lis during exercise using bipolar surface electrodes. Muscle sampl-
es were taken from m. vastus lateralis at rest and immediately
after 30s. and 60s. exercises with a needle biopsy technique.

3. The EMG‘activity was analysed for center frequency, frequency com-
ponent, electromechanical delay(EMD) and integrated EMG(IEMG).
Muscle samples were analysed for lactate, LDH activity, LDH isogzy~-
me pattern and muscle fiber composition.

4. Knee extension peak torque and center frequency showed linear
declines in accordance with the time, while muscle lactate concen-
tratién, lower frequency component of the EMG activity and EMD were
gradually increased.

5. There were no correlations between muscle fiber composition and
decline rate in knee extension peak torque or EMG activity.

6. Muscle lactate accumulation was seemed to affect the frequency
component of EMG activity, since there was a good correspondence
between these two parameteré. It was suggested that the increase
in lower frequency component was occurred by the synchronization
of MU discharge rather than the decrease in action potential
conduction velocity. In addition, it seemed that the increased EMD
during fatigue whould indicate the fatigue in contractile compone-
nt caused by muscle lactate accumulation,

7. It was concluded that the synchronization of MU discharge would
increase the lower frequency component of the EMG activity resulted
from the contractile component's fatigue which would be associated
with the muscle lactate accumulation during short term intense

exercise,
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Table 2. Fiber distribution and enzyme activity in vastus lateralis muscle of subjects.

e ——
e

‘ Fiber distribution LDH activity ,
Subject ST* FTa* FTh* FTc* LDHtotal  M-LDH M-LDH

(%) (%) (%) (%) *% *% (%)
H.A. 52 32 7 9 1.08 0.91 84.1
M.O. 77 14 5 5 1.02 0.87 85.1
H.S. 45 19 31 5 0.46 0.32 70.7
T.H. 57 26 12 5 0.85 0.57 67.1
C.N. 37 61 1 1 0.65 0.51 78.9
A.T. 59 16 24T 0.88 0.67 75.4
T.M. 40 9 39 12 2.01 1.62 80.7
M.E. 59 30 7 3 0.96 0.68 70.6
H.K. 51 29 8 12 0.55 0.44 80.7
0.X. 58 36 1 0.97 0.75 77.0
CT.Y. 34 33 24 9 2.13 1.81 84.9
X 51.7 27.7 14.8 5.7 1.05 0.84 77.7
SD 12.4 14.1 12.6 4.2 0.54 0.48 6.2

") :

* according to Saltin et al.

*% expressed as mmole x 107 /kg wet weight/min
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Table 3. Correlation coefficient between peak torque decline and some variables investigated.

4FThH

#ST , TFTa LDHtotal*#** M-LDH*#**
Peak torque decline¥* -0.0688 -0.2945 -0.1204 0.4507 0.4596
Peak torque decline** 0.0041 ~0.4749 0.1119 0.1107 0.2434
¥Nm, **%, *¥*¥*pmole x 10*/kg wet weight/min '
A1l values were not significant.
fan
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Fig 1. Maximal fatigue test with CybexII.



- Fig 2. Calculation of electromechanical delay.
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Fig 3.

Muscle sampling immediately after exercise by

a needle biopsy technigue.
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Preincubation pH

Fig 4. Fiber type clasgification by the myosin ATPase stain after preincubation
in pH 10.3, 4.6 and 4.3, respectively.
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Fig 5. Muscle lactate concentration at rest and after 30s.

and 60s. exercises.
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