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THE RELATIONSHIPS BETWEEN \.702 AND HR WITH EXERCISE.
—From points of AT (Anaerobic Threshold) —

Akira SHIONOYA and Tetuo HASIMOTO

It is well-known that the relationship between oxygen»uptake(\"oﬁ and heaet rate (HR) is correlative

(positive) in the middle level of exercise load. But it is not understood how is the middle level of exercise load for

the relationship between Vo, and HR being in order.

In this paper we reported the relationship between Vo, and

HR with an exercise from points of AT({Xnaerobic thershold).

To find out the AT of each subjects, Vo,, VE (Ventilation expier), \'/CO?_(Ventilation COy, Ozrate(\./og/\./'E),
FEO,, FECO, and HR were measured during an exhaust test u_sing an exercise load system AY 500-T. AT was
determinated at the point when there was a rapid increase in VE and when FECO, started to decrease.

The results of the experiment led us to decide:

1) The middle level of exercise load is equal to the level to AnT (Anaerobic threshold)
2) The threshold being equal to AnT is point of transition from aerobic metabolism to anaerobic metabolism.

Key Words: Oxygen uptake/Heart rate/AT (Anaerobic threshold)
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Table 1 Chacteristics of each subjects

Sub Height Weight Sex 9%Fat LBM Athlete or not

A 168.0  68.0 M 11.0 60.5 Athlete
B 168.0  65.0 M 13.3 56.2 Athlete
C 171.0  56.0 M 14.3 48.0 Athlete
D 170.0  68.0 M 15.8 57.3 Athlete
E 170.6  63.5 M 15.8 52.5 Athlete
F 162.0  53.0 M 14.4 45.4 Athlete
G 165.0  59.0 M 20.6 46.8 Athlete
H 165.0 61.0 M 13.7 52.6 Non-Athlete
1 173.8  65.7 M 9.5 59.5 Athlete
J 155.5  49.2 M 10.6 43.9 Athlete
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Fig. 1 Example of aerobic threshold (AerT) and anaeroblc threshold (AnT) determmatlon AerT

was determined by nonliear i increase in VE and VCO 2,and peak (Vo Z/VE) while AnT was
estimated from break-away VE and the onset of decrease in FeCO 2.

Table 2 {102“13)(, \'f'Emax, HRmax of each subjects

Sub \:’()Zmax_ \./Em_ax HRmax
(ml/kg % min) (1/min) (beats/min)

A 74.28 125.59 190

B 64.7 97.17 191

C 58.08 121.66 178

D 55.51 115.92 180

E 54.15 110.22 176

F 48.48 98.19 196

G 50.90 106.62 187

H 43.50 84.88 180

I 74.25 127.77 189

J 59.38 80.93 189
AVE 58.27 106.39 189.0
S.D 9.68 15.39 6.48

s £ 125 (1990) — 65
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Table 3 AerT of each subject

Sub AerT-Vo, %V o, AerT-VE %VE AreT-HR 9%HR
> (ml/kg * min) % (1/min) (%) (beats/min) (%)
A 42.99 57.88 56.82 45.24 149 78.42
B 41.03 63,93 49.42 53.62 146 76.43
C 35.83 61.69 53.85 44.26 146 82.02
D 43.63 78.59 65.50 56.59 150 83.33
E 29.60 54.66 40.75 36.97 130 74.29
F 29.10 60.00 40.06 40.74 149 76.02
G 34.65 68.07 52.78 49.50 152 81.28
H 27.60 63.40 37.96 44.72 127 70.55

I 42 .23 56.88 49.00 38.35 149 78.84

J 41.65 70.14 40.50 50.40 152 80.42
AVE 36.83 63.52 48.67 46.00 145.0 78.16
SD 5.97 6.79 8.46 6.09 8.50 3.71

Table 4 AnT of each subjects

Sub AerT-Vo, %Vo, AerT-VE %VE AreT-HR 9%HR
(ml/kg * min) %) (1/min) %) (beats/min) (%)

A 64.12 86.32 100.26 79.83 180 94.73
B 49.48 77.11 58.73 63.72 170 89.01
C 52.06 89.63 92.32 75.88 172 96.62
D 49.67 89.48 89.94 77.59 169 93.89
E 39.99 73.85 64.30 58.33 154 88.00
F 37.48 77.31 56.03 57.07 175 89.28
G 41.41 81.36 70.34 65.97 161 86.09
H 34.59 79.51 57.07 67.24 158 87.87
I 57.05 76.84 79.14 61.94 180 95.24

] 50.23 84.59 60.93 75.29 177 93.65
AVE 47.61 81.60 72.91 68.29 169.6 91.43
S.D 8.74 5.32 15.91 7.87 8.71 3.56
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Table 5 Regression coefficient between \'/02 and HR in each phase (% % <0.01, * <0.05)

Sub From start to AerT From AerT to Ant From AnT to end From start to AnT
A 0.990677 * * 0.954849 * % —0.316654 0.995194 * %
Y =0.4477 X-25.78 Y =0.5839 X-43.88 Y=-0.268X117.45 Y =0.500 X-30.62
B 0.992213 * * 0.779362 * * 0.853037 * * 0.993722 * *x
Y =0.5301 X-34.81 Y=0.4141 X-15.93 Y =0.4695 X-28.78 Y=0.5317 X-34.92
C 0.991654 * * 0.94294 * * —0.213321 0.986086 * *
Y =0.3694 X-20.13 Y=0.6787 X-62.84 Y=-0.223 X4+90.58 Y =0.4557 X-28.46
D 0.974129 * * 0.942494 * % 0.475419 0.896086 * *
Y =(.7845 X-76.28 Y =0.4371 X-24.00 Y =0.5443 X-43.20 Y =0.7190 X-68.35
E 0.954561 * * 0.936765 * * 0.850990 * * 0.984029 * *
Y =0.5025 X-45.29 Y =0.3538 X-24.16 Y =0.3964 X-31.49 Y =0.4475X-39.17
F 0.978181 * * 0.760127 * * 0.519487 0.990877 * %
Y =0.4163 X-24.80 Y =0.0662 X+29.36 Y =0.3520 X-10.70 Y =0.4647 X-28.99
G 0.974129 * * 0.864328 * * 0.783780 * * 0.990016 * *
Y =0.5130 X-43.43 Y=0.3383 X-12.93 Y =0.5251 X-43.58 Y =0.5421 X-46.61
H 0.959956 * * 0.959269 * * 0.527276 0.985693 * *
Y =0.4160 X-26.41 Y =0.3241 X-15.37 Y =0.3400 X-20.07 Y=0.3734 X-22.29
1 0.967194 * * 0.957755 * * —~0.624946 * 0.982685 * *
Y=0.4725 X-33.91 Y =0.5162 X-36.51 Y=-0.300X+119.1 Y =0.5276 X-39.93
J 0.988012 * * 0.972447 * * 0.654876 0.993538 * *
Y =0.5085 X-36.59 Y =0.5199 X-40.14 Y =0.4085 X-19.61 Y =0.4896 X-34.63
AVE 0.977071 0.906989 0.350994 0.988793
SD 0.012893 0.074142 0.507277 0.01091
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Fig. 2 Seeking for at bo conconi method. Vd equall to AT.
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