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Abstract: We have been organizing 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, especially the effects of gravity for long period of time, on reproduction. We
show four results here. The first one is the evaluation of the quality of egg and embryo by
respiration activity of them individually by means of micro oxygen electrode. This new method
was excellent for selecting high quality eggs of bovine and gave high ratio of fertility. The second
experiment using medaka also gave us the information about the seasonal change of germ cell
number. It was likely that number of spermatocyte was regulated by apoptosis. The third
experiment, using mice, revealed that the hyper gravity, 3G, caused decrease in food intake,
however, the mice were in repletion. Measurement of hormones such as leptin, insulin and ghrelin
showed starvation condition. However, NPY measurement suggested low food appetite suggesting
that 3G affected the regulatory mechanism involved in NPY neurons. The fourth experiment was
about human reproduction in space. The position of baby in uterus was recorded when attitude of
mother was changed. The data were compared with the simulation experiments. The results
suggested that space environment might increase problems on birth. We move ahead to new
approaches for study on reproduction in space.
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Fig.1 TIllustration for measuring the dissolved
oxygen by a micro—electrode. The gradient of
dissolved oxygen detected by the electrode
provides the oxygen consumption activity by the
egg or embryo.
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Fig. 2 Pregnancy and abortion rate of the egg of
bovine selected either by respiration or
morphology.
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Fig. 3 Changes in the ratio of the dead germ cells
in testis with month. M,A, M, J, J, A, S, O, N,
D, and J represent months starting from March.
DC: dead germ cells, GB:
PC: primary spermatocytes.
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Fig. 4 Changes in position of the baby in the
womb from lateral view point. The bed stands
vertically at time O and declines to the horizontal
position at time 14 sec with mother.
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Fig.5 Differences in lateral angle movement

between baby in the womb and doll in the

chamber when declined the attitude of mother

(or chamber) up to 90 degree with time (14 min)
as shown in Fig. 4. Four examples are shown.
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