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Effect of Decreasing-rate in Decremental-Load Exercise on Excess Oxygen Uptake

Masahiro HORIUCH and Tokuo YANO

Summary

The purpose of this study was to investigate the effect of decreasing rate during
decremental-load exercise on excess oxygen uptake (VOsexcess). Six healthy male
college students participated in this experiment. They carried out an incrementalload
exercise and three kinds of decrementalload exercise on a cycle ergometer.
Incremental-load exercise was used to determine the maximal work rate and peak
oxygen uptake (peak VO,). Then, they carried out three decrementalload exercises
starting from a work rate at 90% peak VO, determined by the incrementalload
exercise. The decreasing rates of these exercises were as follows; 30 watts/min
(30wEx), 20 watts/min (20wEx) and 10 watts/min (10wEx). In 30wEx, blood lactate
accumulation (LA) was abruptly increased immediately after onset of exercise and
thereafter showed a constant value throughout the exercise test. On the contrast, in
10wEx, LA gradually decreased after an abrupt increase at the onset of the exercise. VO,
in 10wEx was significantly higher at higher work rates but was lower at lower work
rates than in 30wEx. The difference of VO, between decremental- and incremental-load
exercises (VOgexcess) was significantly related to ALA measured as the difference of
LA between rest and exercise in 10wEx (r=0.731, p<0.001) and 20wEx (r=0492, p<
0.05) whereas this relationship was no significant in 30wEx (r=0.159, ns.).

From these results, it seems that the relationship between VOjsexcess and ALA is
closer with lower decreasing rate of decrementalload exercise. Furthermore,
decrementalload exercise of lower decreasing rate seemed to be appropriate work-load
method for assessing the relationship between lactate accumulation and excess oxygen
uptake.
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Fig. 1. Protocol of the experiment. ILE; incremental-load exercise. \702;
oxygen uptake, VCOZ; carbon dioxide output, VE; ventilation, 90%; a
work rate at 90% peak \702, 30w; decremental-load exercise of 30
watts/min, 20w; decremental-load exercise of 20 watts/min, 10w; dec-
remental-load exercise of 10 watts/min, LA; blood lactate accumula-

tion, R; rest.
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Fig. 2. Kinetics of blood lactate ac-
cumulation (LA) corresponding to
the time course (upper panei)
and work rate (lower’ panel)
during decremental-load exercise
of 30 watts/min (O), 20 watts/min
(®) and 10 watts/min(&) for a
single subject. Dotted line is a
predicted value of LA.
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Tédble 1. Comparison of blood lactate accumulation (mmol/ 2 ) during three
kinds of decremental-load exercise

Rest Exercise Recovery
3min 6min 9min 14min 19min S5min 10min 15min
30w 0.76:£0.14 444+096 459+0.75 2991066 2814075 2.21+051
20w 0.6940.10 4.28-:0.68 4.98%£0.74 443+£096 2.87x0.72 237062

10w 077016 4824110 629+141 561+£085 446+091 294+056 184029

Values are means®SD. 30w: decremental-load exercise of 30 watts/min, 20w: decremental-load exercise of 20
watts/min, 10w: decremental-load exercise of 10 watts/min, Blood lactates were obtained at rest; 3min, 6min, 9min,
14min and 19min during exercise; at Smin, 10min and 15min during recovery.
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Fig. 3. Kinetics of oxygen uptake (VO,)
corresponding to the time course
during decremental-load exercise
of 30 watts/min (O), 20 watts/min
(®) and 10 watts/min (&) (upper
panel) and oxygen uptake (VO,)
to work rate during incremental-
(O) and decremental-load exer-
cise of 30 watts/min (®), 20
watts/min (&) and 10 watts/min
(&) (lower panel) for a single sub-
ject. @; end of exercise of 30
watts/min, @; end of exercise of 20
watts/min, @; end of exercise of 10
watts/min.
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Fig. 4. Relationship between blood lactate

accumulation (ALA) and excess
oxygen uptake (VOzexcess) during
decremental-load exercise of 30
watts/min  (r==0.159, n.s., y=14.8x+
452, n=12; upper panel), 20
watts/min  (r=0.492, p<0.05 y=
77.8x+86.2, n=18; middle panel)
and 10 watts/min  (r=0.731, p
<0.001, y=70.2x-+42.8, n==30; lower
ALA; the difference of
blood lactate between rest and
exercise, VO,excess; the dif-
ference of oxygen uptake between
decremental-and incre-mental-load
exercises.
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