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Abstract: We organized a working group for studying the reproduction and continuity of life under
the space environment. The aim of our project is to get deep insight into the effect of space
environment from various aspects, such as basic life science, applied reproductive biology, and
medical sciences. This year, our group has discussed about the following research projects. First,
the effects of gravity on behavior of mouse were examined. When mouse was exposed to 3G
serious effects were observed in amount of food consumption, feeding period and posture resulting
in loss of weight. Second, we demonstrated progesterone and melatonin both accelerated
hyperactivation of sperm motility. Since hyper gravity modifies various kinds of reproduction
relating hormones it could be assumed that hyper gravity might affect reproduction via
modification of sperm hyperactivation. Third, apoptosis occurred during spermatogenesis
especially in spermatocyte stage. Space environment might affect the function of sperm selection
by modifying the apoptosis. In addition we discussed about diffusion of ATP in sperm flagella and
human sexuality. We move ahead on these projects to space experiment.
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Table 1 Diffusion coefficient in flugellum and aqueous
solution ( pm?/sec )

Flagellum | Agueous

Solution
Calcein (MW 622.5) 64.1+£27.9 213.3
Carboxyfluorescei (376.3) 64.3+35.4 234.9

Oregon Green (412.3) 62.5+22.9
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Fig.1. Effect of hyper gravity on vertical activity
of adult mouse. Frequency going up to the
platform in the cage was counted both at 1G and
3G.
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Fig. 2. Effect of hyper gravity on horizontal
activity of adult mouse. Frequency going out of
the nest in the cage was counted both at 1G and
3G.
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Fig. 3. Effects of melatonin on  sperm
hyperactivation. Melatonin at the concentration
between 1pM and 1nM accelerated
hyperactivation.
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