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Characteristics of Microcirculatory Response in Female Athletics
Swimmers Measured by Delta DPG

Kazumi EcucHr, Yukio TANAKA, Yuri KoBaYAKAwA, Hiroshi Kivora,
Takashi TAKEMIYA and Akira HORII

Differential digital photoplethysmogram (4DPG) were developed as method to
understanding the movement of peripheral circulation. 4DPG is simple differential
on digital photoplethysmogram (DPG). Measurement of 4DPG suited aperture
changes in the humans blood vessel reaction. Specially, It is interested adaptability
blood vessel reaction in high training athletes. The purpose of this study was to
perform 4DPG measurements and observe changes in microvascular responses to
positional loading. Analysis by positional loading was initially performed. Followed
by that by image loading. The subjects were 6. female swimmers with a mean
swimming history 11 years and 6 adult female non-swimmers. Blood pressure of rest
obtained standard value in all subjects. Heart rate was shown tendency of brady-
cardis. In the sitting position at rest, DPG, 4DPG, respiratory curve recording,
electrocardiography, and measurement using a Finapress were simultaneously per-
formed. In positional loading, 4DPG showed dilation while the arms were being
raised above the heart and contraction waves while the arms were being lowered and
significantly slighter changes in dilation contraction responses in the swimmers than
in the non-swimmers (» <0.05). These changes in the involvement of the sympathetic
nerve on the vascular smooth muscle. In imaging loading, 4DPG showed vascular
dilation in the swimmers during imaging of pressure in competition in the swimmers
compared with the non-swimmers. As a result, imaging loading suggested to in-
volved in pars centralys-sympathetic nerve.

Key words: 4DPG, Microcirculatory, Positional and image loading, Female Athlet-
ics swimmers
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Fig. 1. Typical example of 4DPG patterns induced by arm position changes in swimmer athlete.
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Table 1. Characteristics of subjects
N=6 Height (cm) Weight (kg) Blood pressure (mmHg) Heart rate (bpm) Age (yr) Experience (yr)
Swimmers | 160.8+6.9 56.71£6.0 117.5%3.1/60.6+6.6 54074 19.8£0.9 11.5*+1.3
Controls 159.1£3.7 545+49 108.81+9.8/63.8£10.5 59.0t+4.4 225+t156
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*P<0.05 *P<0.05

Fig. 2. Changes of delta DPG wave height (%)
during arm position loading in swim-
mers and non-swimmers.
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Fig. 3. Changes of delta DPG wave height (%)
during image loading in swimmers and
non-swimmers.
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