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Abstract: The response of the living organism to partial gravity is quite different from that to microgravity.
We have organized a research group for the first time with the primary purpose of promoting life sciences
research in partial gravity environments such as those encountered on the Moon and Mars. For this purpose,
we take advantage of the original parabolic flight system. Our original flight trajectory can precisely
generate the graded levels of partial gravity, whose effects are to be examined at the levels of whole animal,
tissues, cells, and molecules. We can analyze the overall physiologic response to low gravity by using the
partial gravity as the experimental parameter. Our research group is not only dedicated to the ground-based
studies in partial gravity conditions, but also to the perspective on possible collaborative works both in
Japan and abroad for the future space flight missions. In addition to these experiments in low gravity, we
created a medium-sized centrifuge in FY 2011 for conducting ground-based gravitational studies. The
newly developed centrifuge features: 1) Allows gravitational loading from O G (rotation control) to 20 G.
2) Various gravitational forces can be applied simultaneously, without changes in any other factor. 3)
Enables variable (delta-G) experiments and continuous G loading simultaneously, as in exit and entry into
planet- and satellite-gravitational environments. 4) Multiple imaging techniques can be used, such as
high-speed video and photography, X-ray, and infra-red imaging. 5) Enables wireless transmission of up to
128 channels of analog signal, 32 channels of each input and output digital signals, with sampling rate of
100 kHz for 2 hours. 6) Wireless transmission of up to 16 channels of video. 7) Allows for experimentation
on various model organisms, from cells to animals and plants, including primates and aquatic species. This
apparatus was tested successfully in experiments using microdialysis of neurotransmitters in the rat brain.
We examined the rat hypothalamus, the stress center, the neuronal activity together with quantification of
the locally released neurotransmitters and neuromodulators. The regulatory mechanism of mouse posture
and behavior to partial gravity is also another on-going study by using high-speed X-ray photo system.

Key words; partial gravity, parabolic flight, moon, Mars, neuronal activity, reproduction,
X-ray photo, centrifuge, hypergravity
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