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Abstract: Effects of magnetically controlled gravitational environments of microgravity and
hypergravity on the behavior in water of Xenopus tropicalis and Xenopus laevis in several
developmental stages was studied with a strong superconducting magnet on the ground. The
microgravity and hypergravity were created by operating a strong diamagnetic force in the
opposite and same directions toward the gravitational force, respectively. At the magnetic center
where there was no gravitational control and only effects of a magnetic field should be expected,
the interesting effect of looping was observed for the first time in the tadpole stages of both
Xenopus tropicalis and Xenopus laevis. Therefore, the looping effect observed here was
interpreted as a magnetic field effect not a gravitational effect which was seen in a case of a
medaka fish exposed to the microgravity environment by a parabolic flying. The magnetic field
effect on the otolith, probably the magnetic orientation of it, may upset the sense of equilibrium as
well as the effect of microgravity on medaka. This speculation is supported by the observation that
such a seasick condition remains for some time even after taking out them from the magnet.
Although the looping effect on the tadpoles was also observed in both magnetically controlled
microgravity and hypergravity, the gravitational effect on the looping was unclear at present.
However, the gravitational effect on buoyancy was observed in the tadpole of Xenopus tropicalis.
Neither magnetic nor gravitational effect was observed on the neurula and tail bud stages of
Xenopus laevis and primary developmental stages of the Xenopus tropicalis tadpole.
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