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Life Sciences in Lunar and Martian Gravity: Research Group Activities in FY2010.  
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Takayoshi Ishida, Masao Ito, Ken-ichi Iwasaki, Yoshinobu Ohira, Makoto Okuno, Dairo 
Kageyama, Fuminori Kawano, Masahiro Kizaki, Hideo Akiyama, Jorge Zeredo, Kazuo Toda, 
Yasuyuki Nomura, Masaaki Matsuura, Chiaki Mukai, Sadao Morita, Tadachika Yabushita, 
Masamichi Yamashita, Koichi Wakata 

Tokyo Medical and Dental University Graduate School, Bunkyo-ku, Yushima, Tokyo 113-8549!
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Abstract: The primary goal of this work group is to promote life sciences in the partial gravity environment, 
such as those encountered on the surface of the Moon and Mars. For this purpose, we take advantage of the 
unique system for parabolic flights in Japan, which enables the simulation of different gravity environments 
with great precision and flexibility. The effects of the partial gravity are examined at organismic (whole 
animal), tissular, cellular, and molecular levels. Presently, this is the first and only research group dedicated 
to the study of moderate-low gravity environments, but it is one of our goals to establish collaborative work 
and increase the availability of the original Japanese parabolic flight to other research groups both in Japan 
and abroad. We are examining into the rat hypothalamus, the stress center, the neuronal activity together 
with quantification of the locally released neurotransmitters and neuromodulators by performing during 
graded levels of partial gravity parabolic flights. Mouse regulation of posture to partial gravity will be also 
analyzed by using high-speed X-ray photo system during parabolic flights. 
Key words; partial gravity, parabolic flight, moon, Mars, neuronal activity, neurotransmitter, X-ray 
photo 
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