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Effect of Skin Blood Flow on Reactive Hyperemia
in the Human Calf

P W ER RN

Mitsuru SAITO Miharu MIYAMURA

The present study was undertaken to elucidate the effect of skin blood flow on reactive hyperemia and reproduci-

bility of peak flow in reactive hyperemia after arterial blood flow occlusion for three minutes. Blood flow of the calf

in both right and left legs was determined by means of strain gauge plethysmograph at room temperature of

20-26°C. For purpose of measurement, skin blood flow was occluded only in the left leg by adrenaline injection

with iontophoresis (hereafter called the treatment leg)

: skin blood flow was estimated from the difference in the

calf blood flow between the right calf without iontophoresis and the left calf with iontophoresis. Results obtained in

this study are as follows:
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1) Average values and standard deviation for calf blood flow at rest were 3.4 + 1.2 for the right leg and 3.4 &
0.9m!/100m!/min for the nontreated left leg. There was no significant difference between these two values.

2) Resting calf blood flow in the left leg was decreased by 21%when the left leg was treated by iontophoresis.

3) Despite no significant difference of peak blood flow in the reactive hyperemia between the right and left calf
without iontophoresis, significant decsease (9% =2.6m//100m!/min) was observed in the left leg by the ion-
tophoresis. The difference in the reactive hyperemia between the right leg and treated left leg was about 3%
and this difference statistically was not significant.

4) Muscle blood flow accounted for 91% of peak flow in the reactive hyperemia after arrest of arterial blood flow.
However, peak flow in the skin (41.6 m//100m//min) as expressed per 100m/ tissue was greater than that in
the muscle tissue (38.2m//100m//min)

5) Coefficients of variation of resting blood flow, peak flow and hyperemia were 11.3, 6.6 and 13.7%, respec-
tively.

In conclusion, the effect of skin blood flow on the reactive hyperemia is only minor, whereas repeatabillity of

peak flow in the reactive hyperemia determined with strain gauge plethysmograph seems to be considerable high.
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Fig. 1. Peak flow and hyperemia in reactive
hyperemia.
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Fig. 2. Relationship of right and left calf blood flow at rest, peak flow, and

hyperemia after three minute of arterial occlusion.
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Fig. 3.
arterial occlusion in right (control leg) and left calf

Reactive hyperemia after three minute of

arresting of skin circulation with iontophoresis of
adrenaline.
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Fig. 4. Relationship between control right calf and treated left calf with ion-
tophoresis of adrenaline in blood flow at rest, peak flow, and hyperemia after three

minute of arterial occlusion.
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Fig. 5. Comparison of the calf blood flow at rest, peak flow, and hyperemia for
the first and second mesurements in control leg.
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Fig. 6. Comparison of blood flow at rest, peak flow, and hyperemia for the first
and second mesurements in treated calf with iontophoresis of adrenaline.
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Fig. 7. Reactive hyperemia in skin and muscle of
calf after three minute of arterial occlusion.
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Table 1. Resting blood flow, peak flow, and hyperemia after three minute
of arterial occlusion in the right and left calf

No. of Resting flow Peak flow Hyperemia

legs (mg/100mg/min) (mQ/100mQ/min) (me/100mg)
Right 14 34 (1.2) 25.1 (3.9) 7.4 (2.6)
Left 14 34 (0.9) 26.0 (5.8) 59 (1.5)
Regression 0.80%* 0.77%* 0.32™

coefficient

Figures in parenthesis indicate standard deviation.
** p <0.001, ns;not significant
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Table 2. Resting blood flow, peak flow, and hyperemia after three minute arterial occlusion in

the control calf of right leg and treated calf of left leg

No. of Resting flow Peak flow Hyperemia
legs (m&/100mQ/min) (m®/100m&/min) (mg/100mQ)
Control leg
{right ualf) 16 4.7 (1.4) 30.7 (2.8) 9.6 (2.3)
Iontophoresis with
adrenaline 16 3.7 (1.3) 28.1 (32) 9.3 (2.3)
(left calf)
Regression coefficient 0.87** 0.47 ns 0.89%*
t-values 5.304** 3.092% 0.976 ns
Figures in parenthesis indicate standard deviation.
** p <0.001, * p <0.01, ns;not significant
Table 3. Coefficient of variation of resting flow, peak flow,
and hyperemia in control and treated leg calf
No. of Resting flow Peak flow Hyperemia
legs (mQ/100mQ/min) (m®/100m&/min) (mg/100mg)
Control calf
First 22 3.7 (1.4) 27.8 (5.2) 8.4 (2.7)
Second 22 4.0 (1.3) 27.0 (4.6) 7.1 (2.5)
Difference -0.3 (0.8) 0.8 (4.0) 1.3 (2.7
t-values 1.505 ns 0.991 ns 2.066 ns
Coefficient of variation (%) 11.3 (8.1) 6.6 (4.3) 13.7 (10.0)
Treated calf (with
iontophoresis)
First 8 3.6 (1.4) 28.6 (2.7) 10.0 (1.5)
Second 8 3.8 (1.3) 27.7 (3.5) 8.6 (2.7)
Difference -0.2 (1.0) 09 (2.2) 1.4 (3.3)
t-values 0.539 ns 1.010 ns 1.047 ns
Coefficient of variation (%) 14.3 (8.8) 3.6 (3.2) 13.7 (13.5)

Figures in parenthesis indicate standard deviation.
ns; not significant
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