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THE RELATIONSHIP BETWEEN VO2 AND HR WITH EXERCISE. Part. 2
— Dynamics of VO2 and HR to triangle wavelike work load —

Akira SHIONOYA

It is well-known that the relationship between oxygen uptake (\.702) and heart rate (HR) is correlative in the
middle level of exercise load. In this paper we reported that dynamics and relationship between VO2 and HR to
triangle wavelike work load under the load of Anaerobic threshold (AT) level.

The results of this study led us to decide :

1) The response curve of VO2 and HR is a triangle wavelike curve with the same period as exercise.
2) Time lag of VO2 response to work load is approximate to that of HR response.
3) It thought that response of VO2 and HR to ramp load exercise have not been a time lag under the load of AT

level.
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Fig-1: Setting of this experiment.
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Table-1 : \./'02rnax and AT (Anaerobic threshold) of each subjects.
SUB. HIGHT WEIGHT AGE  VO2max VOZmax/WE AT-VO2 AT-%VO2max HRmax AT-%HRmax
(cm) (kg) (yrs) (ml/min) (ml/kg*min) (ml/min) (%) (beats/min . %)
N.A 172.0 60.0 23 3124.0 52.10 2131.0 68.20 192 153(78.6)
H.I 162.0 56.0 23 2941.0 52.50 1956.0 66.30 189 149(77.8)
YO 164.0 58.0 22 2829.0 48.80 1708.0 60.37 188 143(76.1)
I.LH 161.0 55.0 23 2857.0 51.00 1907.0 66.70 185 145(77.3)
AVE. 164.75 57.25 22.75 2937.75 51.10 1925.5 65.39 188.5 147.5
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Fig-2 : Response of V02 and HR to triangle wave like work

load with 240 sec of one cycle. 2-1is VO2 and 2-2 is
HR response.
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Fig-3: Input of work load and output (response) of VO2, HR
to triangle wave like work load with 240 sec of one
cycle and its spectrum by fourier transform. 3-1 is
Input of work load, 3-2 is response of VO2 and 3-3 is
that of HR.
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Fig-4: Response of V02 and HR to triangle wave like work
load with 480 sec of one cycle. 4-1is VO2 and 4-2 is ,
HR response.
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Fig-5: Input of work load and output (response) of VOZ, HR
to triangle wave like work load with 480 sec of one
cycle and its spectrum by fourier transform. 5-1 is
Input of work load. 5-2 is response of VO2 and 5-3 is
that of HR.
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Table-2 : Time lag in responses of \'702 and HR to triangle
wave like work load. The value in ( ) is %time

lag compared with times of one cycle.

time of one cycle (sec) 240 480
SUB. HR Vo2 HR Vo2
N.A 29.5(12.29) 30.1(12.54) 36.2(7.54) 37.0(7.71)
H.I 30.2(12.58) 30.5(12.71) 39.0(8.13) 38.5(8.05)
Y.0 32.9(13.71) 33.8(14.08) 39.6(8.25) 39.8(8.29)
ILH 25.5(10.63) 27.0(11.25) 30.5(6.35) 32.5(6.77)

AVE 29.53(12.30) 30.35¢12.65) 36.33(7.57) 36.83(7.67)
SD 2.65 2.41 3.60 2.70
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Fig-6: Relationship between V02 and HR on condition of
triangle wave like work load under the load-level of
AT.
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Fig-7: Basic wave of sinusoidal wave, triangle wave, square
wave and saw like wave, and thier spectrum by four-
ier transform.
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