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Abstract. A specific temporal order of events at the cellular and molecular
level occurs in response to injury to the brain. Injury-compromised neurons
degenerate while surviving neurons undergo neuritogenesis and
synaptogenesis to establish neuronal connectivity destroyed in the injury.
Several genes, such as those coding cytoskeletal proteins and growth factors,
have been shown to be regulated by AP-1 and NF-«xB transcription factors,
two of the most studied DNA binding regulatory proteins. Our laboratory has
discovered that Fos-related antigen-2 from AP-1 transcription factor family
and NF-xB p65 and p50 subunits are induced long-term (days to months) in
the brain after neurotoxic, excitotoxic or ischemic insult. Fos-related antigen-2
is induced in neurons in several models of injury and its elevated expression
lasts days to months, corresponding to the severity. The time-course of FRA-2
induction is abbreviated with less severe insult (terminal damage) relative to
the cell death, but the induction occurs during the period of regeneration and
repair in both models. NF-xB p65 is basally expressed in hippocampal and
cortical neurons, but is elevated in reactive astrocytes in hippocampus and
entorhinal cortex starting at two days and lasting at least two weeks after
kainate treatment. Neurons of the hippocampus surviving ischemic or
neurotoxic injury increase expression of NF-xB p50 for at least a week after
injury, suggesting a function for p50 in neuronal survival and/or repair. The
extended expression of these transcription factors implies a role in the
activation of genes related to repair and regeneration, such as growth factors
and synaptic proteins, after injury to the CNS.
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