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It is known that the brain of the terrestrial slug Limax spontaneously regenerate if it suffers physical damage. It is,
however, essentially impossible to examine the regenerative ability of the brain from injury given to every part of the
brain, because some of the injuries may be fatal to the slug.

Here | exploited the “brain transplantation technique” to circumvent such innate difficulty in the study of brain
regeneration. In this technique, the whole brain isolated from a slug is transplanted into the body cavity of another
slug, and is kept living in this environment for a long time. (Note that the host slug comes to have two brains in the
body.) Thereby, the potential regenerative capability of the brain can be analyzed even if the injury was fatal.

First, I characterized the “brain transplantation technique”. | found that (1) the transplanted brain exhibited normal
gene expression patterns 46 days after the transplantation, (2) the local field potential oscillation could be recorded
46 days after the transplantation, and (3) neurogenesis ensued after transplantation. Therefore, these results suggest
that the transplanted brain can survive in the other animal’s body for at least 8 weeks.

I next examined the relation between the fatality of the brain damage and its regenerativity. | asked this question
to know whether the capacity to regenerate from the injury that is fatal to the animal has any chance to evolve during
the history of animal evolution. First, | found that the crush to the left pedal ganglion always causes the death of the
slug within 3 days. Then, when such a brain was transplanted into the body cavity of another slug immediately after
the damage, the damaged part did not show any regeneration at the level of the gene expression, or morphology. On
the other hand, the dissection of both the left cerebro-pedal and pleuro-pedal connectives did not reduce the
survival rate of the slug, and the dissected parts successfully regenerated spontaneously. Taken together, our
results imply that the fatal injury did not regenerate spontaneously even if the survival of the brain is assured
(by means of the “brain transplantation technique”), whereas the brain damage that does not threaten the survival
of the animal can regenerate spontaneously.




