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The Physiological Responses to Maximal and Submaximal
Work on Non-athletes and Athletes (1)

Keiji Yamaji
(Dept. of Physical Education, Faculty of Education, University of Tokyo)

The present study was intended to investigate the work capacity of the athletes (mid
dle- and long-distance runners) in comparison with the sedentary persons from the view
point of respiratory functions. The work was given to the subjects on a bicycle ergometer
with the progressively increasing load up to nearly the maximal level Vo, VE, VT and
DLco were determined during submaximal and maximal work on non-athletes and athletes.
To determine pulmonary diffusing capacity(DLco), Filley’s steady state method was used.
The subjects were 10 ordinary healthy males (aged 29~32 years), and 6 trained middl- and
long-distance runners (aged 20~25 years).

The results obtained in this study were as follows;

1) Vo, for non-athletes was always greater than that for athletes at the same work
intensity. The mean value of maximal oxygen uptake for athletes was significantly
greater than that for non-athletes.

2) Pulmonary ventilation (VE), respiratory rate (RR) and tidal volume (VT) for non-
athletes were always greater than those for athletes ét the same V0, In other
words, respiratory efficiency for athletes was higher than that for non-athletes.

3) Pulmonary diffusing capacity (DLco) for athletes was always larger than that tfor

non-athletes at the same work intensity.
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Non-athietes | n 100 10| 10 10| 10 10! 9| 7| s 10
X | 0.25 0.74] 1.07] 1.36 1.60 2.03 2.53 2.79 2.83 2.72
max Vo, S.D.| 0.04 0.15 0.11] 0.13 0.12 0.15 0.37] 0.19 0.26 0. 42
(I/min) Athletes n 6 6 6 6 6 6 6 6 6 5 6
X | 0.28] 0.63 0.92 1.13 1.48 1.81] 2,13 2.52 3.01l 3.20 3.07
S.D.| 0.04 0.03 0.03 0.02 0.13/ 0.16 0.16] 0.06 0.32] 0.19 0.21
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(1) Athletes n 6 6 6 6 6 6 6 61 6 5 6
X | 0.76 0.92 1.18 1.39 1.60 1.89 1.79 2.17 2.44 2.30 2.18
S.D.. 0.25 0.12 0.29 0.36 0.23 0.52 0.44 0.23 0.30 0.16 0.48
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