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Neural repairing of spinal cord injury
Saburo Kawaguchi

Studies over the past twenty years have provided convincing evidence for the occurrence of marked
regeneration of mammalian CNS pathways and the formation of neural connections between the brain of host
animals and grafted embryonic brain structures. Years of pessimism about the failure of regeneration of the
mammalian CNS are consequently giving way to new optimism for repairing of injured brains and spinal
cords. Current endeavors to repair spinal cord injury can be classified into four categories: 1) employment
of a peripheral nerve segment or Schwann cells as conduit of CNS axons, 2) blockade of neurite growth
inhibitory factor by antibody (IN-1) and enhancement of axonal outgrowth by neurotrophin-3, 3)
transplantation of embryonic CNS structures to supplement neurons and also to provide positional and
guiding cues for axons that are contained in glia and extracellular matrix, and 4) transplantation of aduilt
brain derived stem cells. At the moment reparable neural connections in these endeavors are mostly very
restricted in the amount and extension. If the restriction is broken and neural connections similar to normal
can be reconstructed, then, remarkable functional restoration would be expected. In fact, albeit only in
neonatal rats, we succeeded in replacing spinal cord segments with embryonic homologous structures and
proved the reconstruction of neural connections across the graft that were hardly distinguishable from
normal and that the animals could walk, run, and climb with almost normal hind-forelimb coordination.
Achievement of such results in adult rats after contusion injury would open up the door to clinical
application. The prospects of the endeavors in this regard are discussed.
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