The in vitro neuroprotective effects of α adrenergic ligands
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Introduction. A group of α adrenergic ligands demonstrate neuroprotective bioactivity, potentially applicable in the treatment of neurodegenerative diseases (NDs) related to misfolding and aggregating proteins such as amyloid β. We assessed neuroprotective and anti-aggregatory properties of quinazoline-based α1 adrenergic antagonists  alfuzosin, doxazosin, terazosin and L-765314, in addition to the imidazoline/α2 agonist rilmenidine, against amyloid β 1-42 (Aβ1-42) or rotenone exposure in PC12 neuronal cells.
Methods. PC12 neuronal viability was assessed via MTT assay. Cells pretreated with each drug were incubated with Aβ1-42 (0-0.2µM, 0-1uM) or rotenone (0-0.25uM) for 48hrs. Direct ligand effects on Aβ1-42 fibrillisation were assessed using Thioflavin T (ThT) assay. 
Results. Aβ1-42 (0-0.2µM, 0-1µM) toxicity was significantly reduced with L-765314 (1µM: vs 0.2*, 1µM* Aβ1-42, n=3; 10µM: vs 0.08*, 0.12µM* Aβ1-42, n=9; *p<0.05). Rotenone (0-0.25µM) toxicity was significantly reduced with 1µM alfuzosin (vs 0.1**, 0.15µM** rotenone; **p<0.01, n=3), rilmenidine (vs 0.1*, 0.15*, 0.2µM* rotenone; n=3) and L-765314 (vs 0.15**, 0.2µM* rotenone; n=3). Doxazosin and L-765314 also significantly inhibited Aβ1-42 fibrillisation as measured via ThT assay (20µM* vs 10µM Aβ1-42; n=3) .
Discussion. These findings highlight a neuroprotective role of L-765314 against Aβ1-42 neurotoxicity and of alfuzosin, rilmenidine and L-765314 against rotenone toxicity, warranting characterisation in additional ND models. The inhibitory action of L-765314 on Aβ1-42 fibrillisation suggests anti-aggregatory mechanisms may contribute to the neuroprotective effect of this ligand against Aβ1-42. The protective effects observed of alfuzosin, rilmenidine and L-765314 against rotenone may indicate the presence of mechanisms capable of remediating mitochondrial dysfunction. These in vitro findings provide impetus to further investigations into the potential clinical repurposing of selected α adrenergic ligands in Alzheimer’s disease.
