A A E SE R O il BH Ak R SR
MR B BAT TS DN T

The Effect of Arterial Blood Occlusion during
Isometric Exercise on Post-Exercise Hyperemia

Yoshifumi Yasuda

Summary

The purpose of this study was to examine the effect of arterial blood
occlusion during exercise on post-exercise hyperemia. The blood flow
after exhaustive sustained isometric exercise of forearm was compared
at three different loads with and without occlusion. Six healthy male
students participated in this experiment. The blood flow was measured
by venous occlusion plethysmography using a mercury-in-rubber
strain-gauge. The three exercise loads were 1/3, 1/2 and 2/3 of
maximum strength of forearm muscle for each subject.

The forearm blood flow after exhaustive exercise was decreased
with increasing exercise load in the case of occlusion of arterial blood
flow during exercise, and there were statistical differences in
the blood flow during the time between 15 sec and 2 min after exercise
between 1/3 and 2/3 of maximum strength. However, no significant
difference was found between the three different loads without occlu-
sion during exercise. There was no significant difference at 2/3 of
maximum strength when blood flow after exercise at the same load
with and without occlusion was compared, but significant differences
were found in excess blood flow during the time between 15 sec and
3 min and total excess blood flow at 1/3 load.

It was suggested that increment of the blood flow after exhaustive

- 117 —




isometric exercise may be due to the vasodilation not only by the
metabolites produced in exercise but also the reactive hyperemia.
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Table 1. Physical characteristics and maximum strength of forearm
muscle of subjects.

. Age Height Weight Max. S (1) Max.S(2)
Subjects  (yr) (cm) (kg) (kg) (kg)
S.K 19 . 172 70 53.1 54.2
A.H 19 172 67 48.9 53.7
K.Y 20 173 57 50.8 48.6
Y. Ko 20 172 68 50.4 53.7
H.S 20 167 60 42.0 42.0
Y. Ki 20 175 66 49.8 56.9
Mean 172 65 49.2 51.5
(+ SD) (2.4) 4.6) (3.5) 4.9)

Max, S: Maximum Strength of Forearm Muscle
(): The First Measurement
2): The Second Measurement
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Fig. 1. The relationship between endurance time and percent of
maximum strength with (filled circle) and without (open
circle) occlusion during exercise.
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Table 2. The blood flow of right forearm before and after exhaustive
isometric exercise at different load with and without occlusion
of arterial blood supply during exercise.

1/3 Max. 1/2 Max. 2/3 Max.
Rest Max. Total | Rest Max, Total | Rest Max. Total

Without | Mean | 2.0 19.7 142.0| 1.5 19.6 147.6| 1.9 20.6 154.4
Occlusion | (xSD) | 0.6 1.3 14.2] 0.2 2.7 164 0.6 3.2 222

With Mean | 3.0 26.3 192.3| 3.2 24.6 183.9| 3.0 22.1 1604
Occlusion | (+SD)| 0.9 4.3 31.0| 1.6 5.0 358 1.1 24 139
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Fig. 2. Blood flow of forearm after maximal isometric exercise at
different load without arterial occlusion during exercise.
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Fig. 3. Blood flow of forearm after maximal isometric exercise at
different load with arterial occlusion during exercise.
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Fig. 4. Comparison of excess blood flow after exhaustive isometric
exercise at same load with an without occlusion.
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