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In this study, we examined three-dimensional morphologies of injured motor neurons and mitochondria
in motor neurons under normal, nerve injured, and nerve injured plus fission impaired conditions using
the focused ion beam/scanning electron microscopy (FIB/SEM), because the FIB/SEM technology is a
powerful tool to demonstrate both 3D images of whole organelle and the intra—-organellar structure
simultaneously. We used the normal mice and the transgenic mice which allowed for the fission-related
protein ablation specifically in injured neurons.

FIB/SEM analysis showed that somatic mitochondrial morphologies inmotor neurons were not altered before
or after nerve injury. However, the fission impairment resulted in prominent somatic mitochondrial
enlargement, which initially induced complex morphologies with round regions and long tubular processes,
subsequent |y causing a decrease in the number of processes and further enlargement of the round regions,
which eventually resulted in big spheroidal mitochondria without processes

Inaddition, the characteristic attachment styles of microglia to the injured motor neurons were detected
with three-dimensional images. This result could be a clue for understanding their physiological
significance.




