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Measurement of Differential Digital Plethysmogram
during and after Head-down Posture

TAKEMIYA Takashi*, TSAI Yialan** and MAEDA Jun-ichi***

Differential digital plethysmogram (4 DPG) was obtained from the differentiation of digital
plethysmographic wave by AC preamplifier with the time constant of 0.03 sec and applied for the
analysis of the compound cardio-microcirculatory responses in men induced by head-down tilt. As
known in digital plethysmogram, the decreasing amlitude of 4 DPG in cold and emotional stimulation
were in the first place confirmed repeatedly. On the other hand, the increasing of 4 DPG-amplitude
was observed in drowsy condition of supine posture. During a 10 sec of head-down tilt at £10 degrees
from the horizontal, rapid decrease of 4DPG-amplitude was observed in the subjects being
characteristic of 50—60 beats/min of heart rate at rest, whereas the decreasing response was small in
the subjects with the level of 40 beats/min.

It is suggested that the 4 DPG-amplitude in head-down tilt decrease with the accelerated activity
of sympathetic vasoconstrictor nerve and increase with the inhibitory activity of the tonic discharge
by baroreceptor, in addition to the hemodynamic change of cardiac output and microvascular

capacity.
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Fig.1  Record showing digital plethysmo-
gram (DPG) in the trained. From
top to bottom; DPG,differential
digital plethysmogram (4 DPG,
TC. 0.03), respiratory curve and
ECG.
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Fig. 2

Record indicating the apparent
stability of 4DPG in lower trace,
compared with DPG in upper

trace.
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Fig. 3 Graph showing a linear relation-
ship between 4DPG (mV/V) TC.
0.03 and DPG (mV/V).
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Fig. 4 Record showing a typical Pattern
of decreasing 4 DPG-amplitude in
cold water immersion (6°C) of op-
posite hand. A :on, B:off, C:false
signal of cold water immersion.
Lower trace indicate the change of
skin temperature in cold water
and the recovery.
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Fig. 5 Record showing foot DPG (upper)
and the 4DPG (lower) with the
increasing amplitude of

plethysmogram evoked by

“drowsy” condition in arrows.
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Table 1. Change of 4DPG P-wave during and after 10 sec of
head-down posture (£10%)

4DPG (mV/V) T. C. 0.03

Heart rate

Subjects at rest Control During After

H.A. 51—54 2.094+0.73(6) 1.46+0.31(6) 1.95+0.74(6)
T.Y. 48—50 1.50+0.64(5) 1.56+0.69(5) 1.510.66(5)
S.T. 40—42 3.09+1.02(5) 3.05+1.15(5) 3.02+1.02(5)
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Record showing the decreasing
change of 4DPG-amplitude in
head-down tilt. From top to
bottom: 4DPG in £10° at A and
recovery at B with the minor
variation, respiratory curve and
ECG.
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Fig. 7 Graph representing the 4DPG-

amplitude in the trained subject,
with the initial decrease and fol-
lowing increase in the head-down
tilt at £ 10°.
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