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Introduction: Na+-Ca2+ exchanger (NCX) isoform constitute the major cellular Ca2+ extruding system in neurons and microglia. 
Three isoforms, NCX1, NCX2, NCX3have been identified in the brain. In this study, we investigated the potential role of 
NCX1and NCX3in neurodegeneration and in neuroinflammation in an animal model of Parkinson’s Disease (PD), represented 
by mice carrying the mutant form of human a-synuclein A53T. Growing evidence indicates that alpha-synuclein can be 
considered among the factors involved in the pathogenesis of PD. In fact, alpha-synuclein, which is the main component of 
Lewy Body, might be responsible for the neurodegeneration of dopaminergic neurons in the substantia nigra pars compacta 
(SNpc) and for the activation of microglial cells, two conditions described in post-mortem brain of patients affected by PD. 
Further investigations shown that also mitochondrial dysfunction could play a role in the pathogenesis of PD. Recent findings 
demonstrated that mitochondria might have a role in neuroinflammation occurring in Parkinson’s Disease due to their ability 
to release several pro-inflammatory factors, as cytokines and interleukins.

Materials and methods: Midbrain and striatum tissues were obtained from WT and A53T transgenic during aging. By Western 
Blot analysis and immunohistochemistry we studied protein expression and distribution of a-synuclein, NCX isoforms and 
inflammatory markers. Finally, motor activity was evaluated in A53T and in WT mice by means Open Field test, Pole test and 
Beam Walking test.  

Results: The results obtained demonstrated that in midbrain and in striatum of  4and 16months old WT and TG A53T mice 
the increase in a-synuclein expression levels was associated to the increase in the expression levels of GFAP, IL1b and iNOS 
proteins compared to WT mice at the same age. It is interesting to note that this inflammatory status was accompanied with 
an increase of markers of mitochondrial dysfunction and oxidative stress such as Cyt-c and nNOS, respectively. These results let 
to hypothesize that in aged A53T mice neuroinflammation might be related to mitochondrial dysfunction. As regard Na+/Ca2+ 

exchanger protein expression, NCX1increases in striatum, whereas NCX3decreases in midbrain of adult mice. In addition, 
immunohistochemistry experiments confirmed that glial fibrillary acidic protein (GFAP)-positive astrocytes increase in striatum 
and in substantia nigra pars compacta (SNc), and showed that ionized calcium binding adaptor molecule 1(IBA-1)-positive 
microglial cells increase only in the striatum of A53T mice. Double immunostaining studies showed that NCX1is co-expressed 
in IBA-1-positive microglial cells in striatum, whereas NCX3isoform was co-expressed in TH-positive neurons in SNc of A53T 
mice.

Discussion and conclusions: Collectively, these results let to hypothesize that an inflammatory process might be activated in 
midbrain and in striatum of adult transgenic mice in which an increase of a-synuclein was detected. This condition might be 
related to mitochondrial dysfunction occurring in midbrain and striatum and triggered by NCX1activation and NCX3inhibition, 
respectively in astrocytes and neurons in each of the two brain regions. 


