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Relative contribution of selected cardiovascular parameters

to the maximal oxygen uptake.
Tetsuro OHKAKI

(1) It was the purpose of the present study to determine the relative
contribution of some selected cardiovascular parameters to the
maximal oxygen uptake in the sedentary and the trained men.
(2) Ten healthy young men and 8 long distance runners volunteered
for subjects.
(3) They were subjected to 2 series of experimental exercise of
treadmill walking; 1) Exhaustive walking and 2) Three submaximal and
maximal walking for 6 minutes, respectively. Oxygen uptake, heart
rate, cardiac output and arterial blood pressure were measured at
rest and during submaximal and maximal walking. Then stroke volume,
arterio-venous oxygen difference and total peripheral resistance were
calculated.
(4) Maximal oxygen uptakes for the untrained and the trained were
45m2i§,l7 ml/kg+*min and 58.6%4.75 ml/kg+min, respectively. Stroke
volume, arterio-venous oxygen difference and cardiac output during
maximal walking were also significantly larger in the trained. The
larger V02 max for the trained was suggested to:befdepeﬂdentﬁon“the
stroke volume.
(5) At the submaximal levels, cardiac output, arterio-venous oxygen
difference and heart rate linearly increased with the work load in
both groups. But stroke volume for the trained and the untrained
reached each maximal value at about 60% and 40% of Vop max,
respectively.
(6) In the trained the efficiency of oxygen utilization was higher
than the untrained. And at a given cardiac output the untrained had
the higher heart rate and the trained had the larger stroke volume.
(7) The relative contribution of heart rate, streke volume and
arterio-venous oxygen difference as a limiting factor for Vo, max
was estimated as follows:

for the untrained;

100% (Vop) = 37%(heart rate) + 21%(stroke.,volume) + U2%
(arterio-venous oxygen difference)

for the trained;

100% (Voy) = 39%(heart rate) + 2u4%(stroke volume) + 37%
(arterio-venous oxygen difference)

(8) The mean arterial blood pressure and total peripheral resistance

appeared not to be contributive to maximal oxygen uptake.
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Table 3. Cardiovascular data obtained in exercise ranging from 30% to 100% of

Voo max. - .
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