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Analysis of gravity change induced finger blood pressure response

Yasuko HUKASE, Jun-ichi MAEDA, Masahiro SHIMODA, Jun-ichi SUZUKI,
and Takashi TAKEMIYA

Abstract

To evaluate the stability of finger blood pressure during exercise, we introduced a new
technique of gravitational potential energy change or arm position change which elicites
vascular response in finger. Experiments were performed with 9 healthy male subjects, 21-
25 yrs, using a noninvasive blood pressure device, Finapres, in comparison with a photo-
plethysmogram (A DPG) . Finger blood pressure decrased with arm raising and increased
with arm lowering. Percent changes in finger blood pressure were proportional to the
height of the arm position relative to the heart level. However, A DPG-P wave amplitude
increased with arm raising, and decresed with arm lowering. The calculated index of arter-
iolar compliance (A DPG, amplitude/ A P, pulse pressure) showed a change similar to A
DPG in relation to the arm position change.

These results suggest that the finger blood pressure should be obtained at the heart
level, and that the method of arm position change may be useful in observing arteriolar
myogenic response in humans. (Jpn. J. Exercise Sports Physiol. 1(1): 107~112, 1994)
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Fig. 1  Finger blood pressure and differential digitial photoplethysmogram ( A DPG)
during arm position change. Rapid changes were observed in both arm raising
(up) and arm lowering (down).
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Table 1.

Changes in mean finger blood pressure during gravitational potential energy change.

Vertical distance from the heart level {cm)
Theoretical pressure (mmHg)
Calculated pressure (mmHg)

Measured pressure (mmHg)

—40
30.8
120.2

—20 +0 +20 +40
15.4 0 —15.4 —30.8
104.8 89.4 74.0 58.6

124.6+14.4 108.9+11.4 89.4 75.4+7.9 64.5+8.4

Theoretical pressures were obtained as the product of vertical distance from the heart (cm)
and conversion number 0.77 (mmHg/cm) in normal blood. "Values are mean £SD (n=5).
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