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Effect of Twenty-Minute-Cycling Training (70% VO, max) on
Aerobic Work Capacity of Sedentary Middle Aged Men

Katsumi ASANO, Tokuo YANO, Kazuo KIKUCHI*,
Akira MATSUZAKA* and Shuzo KUMAGAI*

The purpose of this study is to know the effect of cycling-training on the maximal
aerobic work capacity of sedentary middle aged men.

The subject, 7 men (34~49 yrs, average: 41 yrs) were healthy but not specially trained.

The training program was conducted on 3 days per week for a period of 16 weeks.
Twenty-minute cycling (70% VO, max) was performed by Monark bicycle ergometer (60 rpm).
Heart rate during cycling-training was approximately 140 beats/min (range 110~170 beats/
min).

The submaximal and maximal aerobic work capacity test by bicycle ergometer (60 rpm)
was administered before and after the 9 weeks, 16 weeks training program.

It included the submaximal and maximal oxygen intake (VOZ submax, VO, max), the
submaximal and maximal heart rate (IIR submax, HR max), the submaximal stroke volume
(SV submax), the submaximal QZ-interval, PWC 4, and maximal total work.

Heart volume (HV) at rest in standing position was determined by chest radiogram
and calculated by Kahlstorf method.

Stroke volume was determined by Minnesota Impedance Cardiograph (Model, 304 A).
QZ interval was calculated from impedance cardiogram and electrocardiogram. '

1) PWCyq and maximal total work increased significantly by 25% and 28%, respectively,
after 16 weeks training.

2) VO, max and VO, max/kg increased by 22% and 18%, respectively, after 16 weeks. training.
“Qmax” calculated by multipling “SVmax” at submaximal work by HRmax increased
significantly after 16 weeks training. '

3) Systolic blood pressure at rest showed a tendency of decrease by 16 weeks training.
HRsubmax decreased by training, while SVsubmax showed a tendency of increase.

4) Significant correlations between HV and QZ interval at rest and submaximal work were
found. '

5) The QZ interval as an index of left ventricular function that was measured from the
onset of Q wave of electrocardiogram to the peak of the first derivative of impedance
cardiogram prolonged significantly at rest and during the submaximal work after 16
weeks training. It might be suggested that the increase of ‘ejection fraction in left
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ventricule at rest and during work was caused by 16 weeks cycling-training.

6) From these results, it may be concluded that this 16 weeks cycling-training program
for sedentary middle aged men significantly increased both work performance and re-
sources such as stroke volume, ejection fraction, Qmax, and heart volume. )
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Fig. 1 Effects of training on PWC,, and maximal total work.
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Table 1. Mean values with & 1SD and significance for physiological
Rest Submax, exercise
n="7) Before 9 weeks 16 weeks Before 9 weeks
Age (yrs) 41.0+5.3 — — VO, (I/min) 0.924:0.09 } 0.91+0.05
Height (cm) 164.44+7.4 — —
Weight (kg) 63.7+7.4 | 64.94+7.6 | 64.448.4 HR (beats/min) 114411 10947
HR (beats/min) 7447 — 7449 S. V. (ml/beat) 79421 78+ 14
Blood Pressure 140+ 14 131413* 13548 PWC,q (kpm/min) 7454107 9454191 *
systolic/diastolic 91+11 9848 95+7
Heart volume (ml) 562465 564498 59181
QZ (msec) 164416 16418 17617 QZ (msec) 123+22 126416
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Training duration(weeks)

Fig. 2 Changes in heart rate during 20min.
cycling-training.
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Fig. 3 Comparison of submaximal heart rate
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(x:P<0.05,**: P<0.01L)

Max. exercise

16 weeks (n=5) Before 9 weeks 16 weeks
0.91+0.14 VO, max (//min) 1.97+0.23 2.16+0.27 2.41+0.61
VO, max/kg (ml/kg/min) 31.1+3.6 33.54+3.6 36.8+5.8
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VE max (//min) 73x11 90£21% 96 + 12%*
140+18* RR max (f/min) 37+6 45+11% 494 3%
Total work (kpm) 8,357+944 10,075+1,220%* | 10,72141,301%
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Fig. 5 Effects of cycling training on O, pulse and heart volume.
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Fig. 6 Correlation between 40, pulse and 40, max.
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Fig. 9 Relationship between heart volume and
stroke volume at 360 kpm/min.
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Fig. 10 Tllllaedéllce cardiogram, ECG and PCG.
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Fig. 11 Effects of training on the correlation
between heart volume and QZ-interval at
rest and 360 kpm/min.
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Table 2. Correlation and regression equation between heart volume (V) and QZ interval
before, mid and after training. (% x:P<0.01)
BV (x) Before training |After9weeks training] After 16 weeks Total |
(n=7) : (n—S) training (n=7) (n=19)
QZ-interval (Y,) r=0.710 r=0.872 7r=0.497 r=0.686%*
(Rest) Y,=0.000173x+40.067| Y,=0.000122x+0.095/ Y,=0.000119x+40.104 Y1:0.000144x—|_'—-0.085
QZ-interval (Y,) r=0.753 r=0.761 7=0.504 r=0.614%
(Submax exercise)| Y,=0.000253x—0.019| Y,=0.000128x4-0.054| Y,=0.000127x+0.063| Y;=0.000159x+0.039,
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Fig. 12 Example of extrasystole ECG patters in middle aged man (sub. T. A (36 yrs.)] during

submaximal cycling.
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