PLASTICITY OF ADULT RAT BASAL GANGLIA NEURONS MODULATED BY ADENOASSOCIATED VIRAL GENE DELIVERY OF NGF AND TRKA
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Neurotrophic factors are secreted proteins which promote neuronal survival, participate in axonal growth and influence axonal targeting to establish contacts during development. In adulthood, neurotrophic factors are required to maintain neuronal functions and specific neuronal phenotype. Nerve growth factor (NGF) is a neurotrophic factor belonging to the neurotrophin family. The neurotrophic effects of NGF are mediated by the high affinity receptor, TrkA, which is a membrane tyrosine-kinase. In the present study we investigated whether the ectopic synthesis of TrkA in subtantia nigra cells and enhanced synthesis of NGF in striatal cells modulate the dopaminergic, glutamatergic and GABAergic system of adult basal ganglia. For this purpose, we used two recombinant adeno-associated viruses, rAAV-CMV-TrkA and rAAV-CBA-NGF (1). Stereotaxic injections of rAAV-TrkA in the substantia nigra and rAAV-NGF in the striatum of the right hemisphere were performed in 3-month old female Sprague-Dawley rats. Three separate experimental groups were used: rats injected with rAAV-TrkA in substantia nigra; rats injected with rAAV-NGF in striatum; rats injected with rAAV-TrkA in substantia nigra and rAAV-NGF in striatum. 
The effects of TrkA and NGF gene delivery on locomotor activity were assessed using the open field and rotarod tests, four weeks after stereotaxic injections of viruses in the right hemisphere. TrkA and NGF immunoreactivities were detected in substantia nigra pars compacta and striatum, respectively, nine weeks after stereotaxic injections of viruses in the right hemisphere. Receptor binding autoradiography, in situ hybridization and immunohistochemistry were also performed. In striatum, we studied the dopamine transporter (DAT) by measuring binding levels of [3H]WIN35428 and DAT immunoreactivity. D1 dopamine receptors, D2 dopamine receptors, NMDA and GABAA receptors were studied by measuring binding levels of [3H]SCH23390, [3H]raclopride, [3H]MK801 and [3H]SR95531, respectively. In substantia nigra, the dopamine transporter was studied by measuring binding levels of [3H]WIN35428 and DAT mRNA expression. We also studied tyrosine hydroxylase (TH) and DAT immunoreactivity in substantia nigra. 
Our results have shown selective neurochemical changes in the dopamine transporter and dopamine receptors, as well as in GABAA but no changes in NMDA receptors in the viral treated right hemisphere. Furthermore, an increased TH immunoreactivity in dopaminergic neurons of substantia nigra in the viral treated right hemisphere was observed. These data suggest that neuron-specific genetical modification of TrkA and NGF expression can induce plasticity to adult basal ganglia neurons.
1. Melchior B. et al., Exp. Neurol. 183, 367-378, (2003).
