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Effect of the remodeled short radius centrifuge with ergometric exercise device as a

countermeasure for space flight deconditioning
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Abstract: We have previously reported that daily artificial gravity with step-up ergometric exercise
protocol is effective as a countermeasure for spaceflight deconditioning caused by 20 days of
simulated microgravity by —6° head-down bed rest (HDBR). Since the size of device diameter is
limited to 3 m due to the planned location on the ISS, a new device was designed and
manufactured. Orthostatic intolerance caused by 10 days HDBR was improved by step-up protocol
using the device. However, several deconditioned variables including bone metabolism could not
be completely prevented, probably due to the attenuated strength of artificial gravity and
ergometric exercise. We conclude that a new protocol should be designed to fulfill the role of

artificial gravity with exercise.
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Fig.1 Manufacture of short radius

centrifuge with lower leg ergometer.

Fig.3 -6° Head-Down Bed Rest experiment.
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Fig.4 Comparison of anti-G score as an
indicator of orthostatic intolerance after -6°

HDBR for 10 days.
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Fig.5 Comparison of bone metabolism marker after -6°HDBR for 10 days.
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