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Relationship between Working Time and Post Exercise
Hyperemia in Continuous Static Work with Occlusion
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Yoshifumi YASUDA

Summary
The purpose of this study was to examine the relationship between
working time and post exercise hyperemia. Six healthy male students
participated as subjects. Post ischemic hyperemia and post exercise
hyperemia of forearm were measured by plethysmography after
anaerobic static work and occlusion. The durations of work and
occlusion were 25%, 50%, 75% and 100% of their maximum endurance
time in anaerobic static work at 1/3 maximal voluntary contraction of
each.
Major results may be summarized as follows:
After arterial occlusion,
1. There was no difference among the durations of hyperemia.
2. The peak blood flow after ischemia increased with increasing
occlusion time, but it was not linear.
3. A linear relationship was found between the occlusion time and the
blood flow debt.
After exercise with occlusion,
1. The duration of hyperemia and peak blood flow increased with
increasing exercise time.
2. A linear relationship was found between the relative exercise time
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and the blood flow debt.
From these results, it was suggested that the magnitude of blood flow
debt will depend on the level of anaerobic metabolism in the forearm.
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Table 1. Physical Characteristics of Subjects

. Age Height Weight MVC Exhaustion time
Subjects  (y7) (cm) (kg) (kg)  at 1/3 MVC (min)
H.N 19 163.0 55.0 45.0 3720”
Y.T 19 171.0 62.0 50.5 2277
T.K 20 176.8 76.6 56.5 302"

M.S 19 166.0 57.0 42.0 3377
M.K 20 170.6 66.8 52.5 2457
T.S 19 173.0 68.0 41.5 2217
Mean 170.1 64.2 48.0 2'55”
(+ SD) 4.5) (1.3) (5.6) (2773)

Fig. 1. Schematic diagram of experimental set-up.
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A : Blood Flow Deficit
B : Blood Flow Debt
(B/A)x 100= % ot Repayment

Fig. 2. The method of calculation of reactive hyperemia.
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Table 2. Post-Exercise Hyperemia at each duration of Exercise with
Occlusion

25% of 50% of 75% of 100% of
Exhaustion Time - - _
Rest Blood Flow
(Mean * SD) 1.7+ 0.5 1.6 £ 0.4 1.8+04 1.6 £ 0.6
Peak Blood Flow
(Mean * SD) 16.8 £ 4.4 19.5+3.6 229+49 24.0x6.6

Blood Flow Debt
(Mean * SD) 21.9+7.2 369 + 18.3 79.4 £28.1 112.2 £ 62.7
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Fig. 3. Post-exercise hyperemia after exercise at different duration.
A : Mean recovery curves of blood flow after exercise
B : Resting blood flow
C: Peak blood flow after exercise
D: Blood flow debt
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Table 3. Reactive Hyperemia at each Duration of Arterial Occlusion

25% of 50% of 75% of 100% of
Exhaustion Time — — -

. Rest Blood Flow

D) 2.0£0.5 24407  21+04 19:06
v Ree Tl 9.0 3.1 15.1£3.5 183%31 20.8:4.1
bt 1.840.7 30409 4110 52514
o 2 Defieit 1403 34210 45:1.0 53+17
% of Repayment 125 92 92 98
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Reactive hyperemia after occlusion at different duration.

A : Mean recovery curves after occlusion at different duration
B : Resting blood flow

C: Peak blood flow after arterial occlusion

D: Blood flow debt
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Fig. 5. Relationship between real blood flow debt and exercise time.
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