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Analyses of signaling molecules in the axotomized rat facial nucleus
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SYNOPSIS

Axotomy of the rat facial nerve causes downregulation of motoneuron-specific molecules, including choline acetyltransferase, the
vesicular acetylcholine transporter and GABAaRa1, in surviving motoneurons. Subsequently, resident microglia are activated and
proliferate. However, it is still unclear which signaling molecules are involved in these responses. In this study, | investigated the
changes and localizations of immediate early genes (IEGS), transcription factors (CREB/ATF family) and mitogen-activated protein
kinases (MAPKSs). Immunoblotting and immunohistochemical analyses revealed the following. Among the IEGs, c-Jun was increased
in injured motoneurons, but c-Fos did not. Among the CREB/ATF family members, p-CREB was significantly decreased in injured
motoneurons. The levels of p-CREB/CREB and p-ATF2/ATF2 were immunohistochemically increased in microglia. Among MAPKSs,
p-ERK1/2 and p-JNK1 were decreased in injured motoneurons. p-p38 and p38 were markedly increased in microglia. In vitro
experiments revealed that p38, CREB, and ATF2 were activated in proliferating microglia. These results strongly suggested that c-Jun
is involved in the survival and repair of motoneurons, but p-CREB/CREB, p-ERK/ERK and p-JNK/IJNK are associated with the
downregulation of motoneuron-specific molecules. On the other hand, p-p38/p38, p-CREB/CREB, and p-ATF2/ATF2 were suggested
to be closely involved in the activation/proliferation of microglia. Furthermore, | investigated whether the level of microglial
proliferation is dependent on the degree of motoneuronal insult. By administrating glial cell line-derived neurotrophic factor, N-acetyl
cysteine or salubrinal at the transection site, | found that these reagents ameliorated the increase in c-Jun and the reductions in levels
of p-CREB and functional molecules in the injured motoneurons. In tandem with these changes, the levels of a microglial marker. i.e.,
Ibal, and the levels of cFms, proliferating cell nuclear antigen (PCNA), and p-p38/p38 were significantly downregulated in microglia.
These results demonstrated that the recovery of motoneuron resulted in the reduction of microglial proliferation. | thus conclude that
the degree of neuronal injury regulates the levels of microglial proliferation in adult rat facial nucleus.
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