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Body fluid distribution and heart rate variability during artificial gravity
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Abstract: Centrifuge-induced artificial gravity has been employed for countermeasures to spaceflight
deconditioning including bone metabolism deconditioning and orthostatic intolerance. Each subject was
placed on the centrifuge such that 1.0 G was applied to the heart and approximately 2.7 G at the feet.
Such a gravity inclination between heart and feet induces to inequality of the blood distribution. We
investigated the influence of the inequality of the blood distribution caused by artificial gravity on
cardiac hemodynamics and gravity tolerance. Thirteen healthy subjects (9 male and 4 female)
participated in this study. Each subject was exposed to the short radius centrifuge of 1.0 G at the heart
level for 10 min, and 20 min was exposed to several subjects. Centrifuge runs were terminated when the
subjects request. Five male and three female completed the 10 min centrifugation successfully, and 2
male and a female nearly completed. On the other hand, 2 male were terminated prematurely due to
presyncope. In two subjects whom were observed to presyncopy caused by centrifugation, heart rate was
acutely decreased approximately 30 to 40 beats. In Addition, the increase of heart rate at beginning
centrifuge was larger compared with other subjects. Therefore, the change of heart rate during artificial
gravity might be useful as the index of the gravity tolerance.
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Fig.1 Manufacture of short radius centrifuge.
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Fig.2 Impedance change of chest and leg during

artificial gravity.
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Fig.3 Change in heart rate variability during artificial

gravity.

AG i, TR TOHRE CMERLHED EF L.
HAEMRIEBIOBIE L Sh 5 0HMES) HF iy DK
TROREAHRIEB OFIE L S5 LF/HF LD L7 23
RN (K3), 134 94 DHERE D 10 77
D AG ZEETE, ZON 6 4 DOFEREIIXTLTE
IZ 10 43D AG Z21ThE7=& Z A, 54 DHERE N
ARH20 D AGC ZFTEEFERY D 141X 1747 30 )
L7z, 5, AG BREAT: 5 PLINICHIEICE 72 2
& DFEFRA TIE,AG FIZ 2B AL RIRSC ML E AR T 23 7
bz, ZTHb 2 LAOERE TIiX, 10 ZHELLED
AG Z5E LT-BRAE L B L T DB B
DALV RETH Y ACHFOLHBEOEY— 7 E
HI1I0HIDACEZELEZIZEAEOHRELY B
mfizrL (K4) .

This document is provided by JAXA.



120 7 Subj.5

10 20 30 40
120 7 Subj.8

Heart rate (beats/min)
(e

0 5 10 15 20 25
Time (min)

Fig.4 Change in heart rate during artificial gravity.
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