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time scale 1 min/div
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0.018—0020 Hz (55-51 sec)
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0.013-0.015 Hz (74-65 sec)
1 minute wave
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subject No.
measuN S1 S2 S3 S4 S5 S6 S7
body part
chest - — - - - - —
lower chest — - + — — — -
stomach - — + — — — —
abdomen — * + * ——>+ + —
lower abdomen ——>+ +—>— ——x + - +—>— ——+
upper thigh +—— + ——+ + — + ——*
lower thigh +—>— + + + + + +
calf + + + + + * +
under the calf s + + + + + +
(+) ; increase (=) ; decrease (%) ; no change
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frequency lower component higher component
component (0.013-0.015 Hz) (0.018-0.020 Hz)
measured M(mn) SD(mm) M (mn) SD(am)
body part
chest 0.213 0.155
lower chest 0.286 0.153
stomach 0.563 0.343
abdomen 0.554 0.304
lower abdomen 0.199 0.113 0.227 0.126
upper thigh 0.145 0.102 0.146 0.118
lower thigh 0.075 0.082
calf 0.115 0.117
under the calf 0.043 0.045
foot pressure center 2.122 1.621

(M); mean, (SD); standard deviarion, N=7
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Abstract

The purpose of this study is to quantify one minute wave (1-MW) in body fluid
volume change during static standing in humans, which compensates for the venous
blood pooling by gravitational stress. The 1-MWs of fluctuations in body circumferences,
foot pressure center and other parameters were analyzed with auto-power and cross
power spectral analysis.

The blood pooling was found to be evoked not only in the lower legs but also in
the abdomen. The 1-MW which generated in the calf was propagating upwa'rd and dis-
appeared at the lower abdomen. The 1-MW which generated in the abdomen was prop-
agating to the chest. Fluid volume change at the heart level in the chest by this 1-MW
was estimated to be approximately 6.0m/cycle. This value suggests that the 1-MW
may have a compensatory role for depress of filling pressure in the heart.

A mechanism of muscle pump in the lower legs related to body sway in the standing
was confirmed from phase differences of the 1-MWs. The muscl pump was activated
when the foot pressure center shifted forward. It can be concluded that the simple
pendulum model is inadequate to applying to the countrol of static stnading posture in
this study.



