TRANSGENIC EXPRESSION OF MUTANT ΑLPHA-SYNUCLEIN IN MICE IMPACTS THE NORADRENERGIC, BUT NOT THE DOPAMINERGIC SYSTEM
Sotiriou Evangelos1,2, Vassilatis Κ. Demetris2 and Stefanis Leonidas1
Division of Basic Neurosciences1 and Cell Biology2, Biomedical Research Foundation of the Academy of Athens, Athens, Greece


The pathogenesis of Parkinson's disease (PD) is unknown but recent genetic, biochemical and neuropathological data suggest that a central role appears to be played by alpha-synuclein (α-syn). The classical pathological signs include loss of dopaminergic neurons (DA) in the substantia nigra (SN). Furthermore, cell loss has been observed in other catecholaminergic structures, as in the locus coeruleus (LC), the major noradrenaline (NE) nucleus in the brain.  Moreover, LC neurons display significant α-syn accumulation in earlier disease stages compared to SN neurons.
We have used 18 months old transgenic mouse model of mutant A53T α-syn expressed under the Prion promoter to examine the effects of aberrant α-syn on catecholaminergic systems.  In this model, there is a high density of α-syn inclusions in the spinal cord and throughout the brainstem, but the effects on the catecholaminergic systems have not been characterized. We therefore compared the levels of DA and NE and the expression of Tyrosine Hydroxylase (TH, cathecholaminergic marker) between transgenic and control littermate animals. 

Our preliminary HPLC results have shown a reduction in NE. but not in DA, levels in the spinal cord, olfactory bulb and striatum of the A53T Tg mice compared to control mice. Furthermore, a significant decrease of TH levels was detected in the spinal cord and olfactory bulb of Tg compared to control mice by Western immunoblotting. No difference between the two strains was detected in other brain regions. In order to test further the effects of aberrant α-syn on the DA and NE systems, it is essential that we obtain unbiased counts of the number of catecholamine neurons (TH-neurons) in the SN and LC neurons. These preliminary observations suggest that in this model α-syn might adversely impact the NE, but not the DAergic system, consistent with what is found in stage 2 of idiopathic PD.

The above-mentioned results suggest that aberrant α-syn causes a selective degeneration of NE neurons or of their terminals, whereas its effects on the DA system are minimal.  Alternatively, the results may be in line with the hypothesis that α-syn alters storage and metabolism of NE These observations suggest that the NE system may be more vulnerable than the DA system to the toxic effects of aberrant alpha-synuclein, and are in line with the major damage to the NE system that occurs in patients with Parkinson’s disease.  
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