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Introduction: Amyotrophic lateral sclerosis (ALS) is a fatal neurodegenerative disease, characterized by muscle wasting, 
weakness and spasticity. To date thetwo available pharmacological treatments, riluzole and the more recent edaravone, only 
barely prolong patient survival. The aetiology of ALS is still matter of debate. Several causes have been suggested to contribute 
to the disease, among which glutamate(Glu)-mediated excitotoxicity plays a major role in motor neuron (MN) damage and 
death. Additionally, in-vitro and in-vivo studies demonstrated that damage within MNs is sustained by the degeneration of non-
neuronal cells, such as microglia and astrocytes. Thus, to unveil the precise role of each cell population turns out to be crucial 
to design a targeted therapy. Group I metabotropic Glu receptors (mGluR1andmGluR5) likely play a role in ALS, since their 
expression and function are altered in different models of the disease. We demonstrated that mGluR1and mGluR5activation 
sustains the abnormal Glu release in the spinal cord of the SOD1G93A mouse model of ALS and that knocking-out mGluR1or 
mGluR5in SOD1G93A mice significantly prolongs survival and ameliorates the clinical progression of the disease. The aim of 
this study was to investigate the effect of halving mGluR5in SOD1G93A mice on the reactive phenotype of spinal cord astrocytes 
cultured from late symptomatic SOD1G93A mice and age-matched SOD1G93AGrm5+/- (heterozygous for mGluR5) or WT mice.

Materials and methods: SOD1G93A mice expressing half dosage of mGluR5in the SOD1G93A background  (SOD1G93AGrm5+/), 
SOD1G93Aand WT mice were used. Astrocyte primary cultures were prepared from late symptomatic (120 day-old) 
SOD1G93Amouse spinal cord and from age matched  SOD1G93AGrm5+/ and WT mice. Cytosolic Ca2+ concentration ([Ca2+]C) 
concentration was measured by means of the FURA 2AM-PE fluorescent dye; protein expression was measured by Western 
blotting and confocal miscroscopy; cytokine release was measured by Elisa commercial kits; oxygen consumption and ATP 
production was measured by oximetry and the enzyme coupling method. Spinal cord astrocyte-motoneuron co-cultures were 
used to evaluate MNs viability.

Results: [Ca2+]C was significantly increased in SOD1G93A astrocyte cultures under basal conditions and after exposure to the 
mixed mGluR1and mGluR5agonist 3,5-DHPG (30 µM). Excessive [Ca2+]

C was strongly reduced in astrocytes obtained from 
SOD1G93AGrm5+/- mice. The expression of astrocyte activation markers, such as GFAP, vimentin and S100β, was increased in 
SOD1G93A astrocytes and significantly reduced in SOD1G93AGrm5+/-astrocytes. Also the accumulation of cytosolic misfolded-
SOD1was increased in SOD1G93Aand reduced in SOD1G93AGrm5+/- astrocytes. Cultured SOD1G93A astrocytes showed 
bioenergetics alterations, in terms of oxygen consumption and ATP synthesis, which were normalized in SOD1G93AGrm5+/-

astrocytes. Spinal cord SOD1G93A astrocytes showed a significant increase of IL1β, TNFα e IL6expression and release respect 
to WT astrocytes. The abnormal expression and release of cytokines was strongly reduced in SOD1G93AGrm5+/-astrocytes. 
Finally, to verify the impact of the mGluR5down-regulation on MN viability, we co-cultured spinal MNs obtained from SOD1G93A 
embryos with spinal cord astrocytes from SOD1G93A, SOD1G93AGrm5+/- or WT adult mice. MN cell death was strongly reduced 
when they were seeded on SOD1G93AGrm5+/-astrocytes compared to co-cultures with SOD1G93A astrocytes.

Discussion and conclusion: We conclude that a lower constitutive level of mGluR5in SOD1G93A mice has positive effects on the 
spinal cord astrocyte phenotype, supporting the idea that the in-vivo disease amelioration, observed after mGluR5ablation, 
may rely on a shift toward less noxious reactive astrocytes.


