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Abstract

Spinal cord injury (SCI) is characterized by a total or partial loss of motor and
sensory functions due to the inability of neurons to regenerate. This lack of axonal
regenerative response has been associated with the induction of inhibitory proteins
for regeneration, such as the Eph receptor tyrosine kinases. One member of this
family, the EphA4 receptor, coordinates appropriate corticospinal fibers projections
during early development and is expressed in spinal commissural interneurons. Its
mechanism of action is mediated by repulsive activity after ligand binding, but its
role after trauma is unknown. We examined the temporal expression profile of this
receptor after spinal cord contusion in adult rats by RT-PCR and
immunohistochemistry. SCI induced a biphasic gene expression profile with an
initial downregulation at 2 and 4 days post-injury (DPI) followed by a subsequent
upregulation. Double labeling studies localized EphA4 immunoreactivity in neurons
from the gray matter and astrocytes of the white matter. To test the role of this
receptor, we reduced gene upregulation by intrathecal/subdural infusion of EphA4-
antisense oligodeoxynucleotide (ODN) and subsequently assessed behavioral
outcomes. No locomotor recovery was observed in the rats treated with the EphA4-
antisense ODN. Interestingly, reducing EphA4 expression increased mechanical
allodynia, as observed by the Von Frey test and decreased exploratory locomotor
activity. These results indicate that upregulation of EphA4 receptor after trauma
may prevent the development of abnormal pain syndromes and could potentially be
exploited as a preventive analgesic mediator to chronic neuropathic pain.
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