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ABSTRACT

Eight healthy college students volunteered as subject to determine the
submaximal exercise intensities based on the arterial blood lactate con-
centrations during the incremental exercise test.

The incremental exercise test consisted of 4-min unloaded pedalling
(Monark ergometer), and thereafter 25 W increased every minute until
volitional exhaustion. To obtain the change in blood lactate concentra-
tion, arterial blood was collected by inserting a catheter into either the
radial or brachial artery with local anaethesia. Then, the intensities of
submaximal exercise tests were determined at the workload which the
arterial lactate began to increase above the resting value (AT level), at
the workload corresponding to the value of 2 mM arterial lactate (2 mM
LA level), and at the workload corresponding to 4 mM LA (4 mM LA
level). The submaximal exercise tests were performed at these inten-
sities for 15 minutes. Oxygen uptake was measured by the Douglas bag

method and arterial lactate was determined by the enzymatic method.

During the submaximal exercise tests of the AT level, \:’02, % \}Oz
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max, heart rate and LA were well coincided with the predetermined value

at the incremental exercise test.

However, at the 2 mM LA level and

4 mM LA level, the parameters obtained during the submaximal exercise

test tended to overestimate the predetermined value, respectively.

These results indicate that the intensities based on arterial blood lac-

tate were one of the most usefulness for training or rehabitation activi-

ty, but that further investigation would necessitate for this method to be

most commonly used.
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%1 Physical chracteristics of subjects

Age Height Weight VO,max
(yr) (cm) (kg) (mZ-kg™*-min™*)
22.84+2.3 170.0£6.0 66.5+9.6 39.5+6.8

" Mean=®SD
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Bl11 Relationship between arterial blood
lactate concentration and workload
during incremental exercise test
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# ? Descriptive measures at AT, 2 mM LA level, 4 mM LA level
at the incremental exercise test and during the submaximal

exercise tests.

AT at Incremental test Submax work at AT level

VO; I*min™? 0.97+0.16 0.98+0.18

% VO, max 38.3+5.6 38.7:-8.2

HR beatsmin~? 98.9+9.0 97.4%12.0

LA mM 1.19+0.4 1.37+0.7
2mM at Incremental test Submax work at 2 mM LA level

VO, 1'min™* 1.25+0.07 1.46+0.22

% VO, max 49.5+8.6 55.5414.0

HR beats-min~! 119.0+18.0 137.6+6.0

LA mM 2 3.30+0.65
4mM at Incremental test Submax work at 4 mM LA level

VO, I*min~? 1.95-+0.19 2.37:+0.37%

% VO, max 76.1+7.2 92.9+16.1%

HR beats-min~! 151.3+13.8 178.8+14.8%*

LA mM 4 8.62£2 2%
Mean+SD * p<{0.05 # p<0.01
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Bl2 Heart rate response to submaximal exercise tests
at AT, 2mM LA, 4mM LA level, respectively
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E3 Oxygen uptake during submaximal exercise tests.
The legends are same as indicated in Fig 2
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4 Arterial blood lactate and bicarbonate
concentrations during submaximal ex-
ercisetests. The legends are same as in-
dicated in Fig 2
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Bd5 Lactate/pyruvate ratio during the submaximal exercise tests.
The legends are same as indicated in Fig 2
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