EMrv—=v 2B RKTFIEERED
W% A BR R BE (2 T3 3

PR MET*  BREAT

Effects of Long-term Physical Training
on Cardiorespiratory Function at Submaximal Exercise
By
Yoriko Atomi*, Kikuko Yokozawa**

= Department of Sports Sciences, College of
Arts and Sciences, University of Tokyo
3-8-1 Komaba meguro-ku Tokyo Japan 153
*x Tokyo Women’s Christian University
2-6-1, Zenpukuzi, Suginami-ku, Tokyo, Japan 167
* WRUKFEETE .
*  WHILFRFE

Abstract

The purpose of this study was to investigate the change of cardiorespiratory function (especially,
heart rate) at given submaximal work loads or oxygen uptake through long-term physical training. Se-
ven sedentary adult females, aged 23 to 40 years, participated in 44-week training experiment. They
trained on a bicycle ergometer at the intensity of 60, 75 and 90% VO,max in a progressive manner for
each 13-18 weeks. Mean ventilation at 1 1/min of VO2 did not change. R significantly decreased after
44 weeks. Mean heart rates, blood pressure, and RPP (Rate Pressure Product: HR x SBP x 10-%) at
two or three given submaximal work loads or given oxygen uptake, which were measured at two to four
weeks interval, significantly decreased during 60% VO2 max training and only heart rate and RPP did
during 90% VO,max training. It was supposed that that the decrease of heart rates at a given oxygen
uptake was also dependent on the increase of training intensity. Heart rates became to show prompt res-
ponses during increasing work loads and to attain steady state at three levels. The asymptotic nature of
VO2-HR curve around VO,max observed in five subjects before training disappeared gradually till the
end of 60% VO,max training. However, its asymptotic nature of was observed again at final measuring
in a few subjects. The individual differences were observed in the changes of these responses of physio-
logical parameters through training. One factor which contributes these individual differences was the
initial level of these parameters because a significant relationship between the changes of these parame-
ters and initial values was observed after 60% and 902 VO,max training (ventilation, diastolic blood
pressure) only after 90% VO,max training (heart rate). Another factor in relation to only the decrease
of heart rates, as well as VO,max, was supposed to be the individual differences of the responses to trai-

ning intensity.
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Table 1. Age, physical characteristics, and sports experience before training.
Subj, Age Ht Wt Occupation and sports experience
yrs cm kg
A 22 156 60.0 secretary ; nothing
B 26 155 48.9 graduate student ; gymnastics (ages 12-20)
C 28 157 69.0 clerk ; volleyball (ages 15-17)
D 3 153 41.2 secretary ; social dance (ages 18-21)
E 32 158 53.0 graduate student ; tennis (ages 15-20)
F 39 159 58.7 clerk ; nothing
G 40 158 47.5 housewife ; short distance (ages 15-17)
Mean 31 157 54.4
SD 7 2 9.3
Table 2. Heart rate at rest and at VO, max and VO,max per
body weight before and after 44—week training.
Subj. HR Max HR VO, max
(beats/min) (beats/min) (ml/kg. min)
Before After Before After Before After
A 59 54 194 188 27.57 44. 47
B 68 57 189 184 34.91 41. 86
o} 61 54 196 188 26.78 30.70
D 75 55 188 192 31.89 41.14
E 58 52 192 192 29. 31 41.70
F 65 59 184 188 25. 69 38. 90
G 79 b2 172 176 29. 36 36. 95
Mean 6 55+ 188 187 29.36  30,30%**
SD 8 3 8 6 3.18 4.51
*p <0.05; ***p <0.001.
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The changes in some physiological responses at some given

submaximal work loads, and temperature and humidity

at measuring days. Symbol(*) shows significant change
(P<0.05) for intial value or preceding symbol ().
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The change of time course of heart rate following training

for each subject

(A~G).

Table 3. Some physiological responses at a given oxygen uptake of 1 1/min

following 44-week training.

Vg Vioog HR SBP DBP RPP

1/min 1/min beats/min mmHg mmHg HR xSBP x 10-2
Mean + SD
To 31.5+4.4 . 966+, 097 156 15 150£11 8348 238427
T60 31.9+4.1 .931+.048 138+14 135+ 6 747 187+24
Ly 29.84+2.6 .898+. 043 131+12 132+11 7045 179428
T90 30.1+2.6 .881+.026 12610 129+11 70+5 163425
Significant level of Differences
T0-T60 NS NS *k ¥ » e
T60-T75 NS NS s NS NS NS
T75-T90 NS NS *k NS NS *
TO_T75 NS NS HkE * ¥k Hokk
TO_TQO NS * Hokok * ok kKoK

®p<0.05;, aol). 01, 4% <0.001,, ns:

non significant.
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