AIM2 inflammasome inhibition improves cognition in a mouse model of vascular dementia
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Introduction. There are no disease modifying drugs available for dementia. Our lab and others have shown that the AIM2 inflammasome contributes to the pathophysiology of the two most common forms of dementia – vascular dementia and Alzheimer’s disease. Our collaborators have developed the world’s first AIM2 inflammasome inhibitor.
Aims. To determine whether a novel AIM2 inflammasome inhibitor (AR23) can improve cognition and reduce brain injury in mouse models of vascular dementia and Alzheimer’s disease.
Methods. 3 month old male C57Bl6 mice underwent bilateral carotid artery stenosis (BCAS) surgery to model vascular dementia. Two weeks after surgery, the mice were administered either an AIM2 inhibitor (AR23, 5 mg/kg/d) or vehicle (50% DMSO, 50% PEG300) for 2 weeks via an osmotic minipump. Male and female 5xFAD mice were used as a genetic model of Alzheimer’s disease. 3 and 5 month old 5xFAD were administered the AIM2 inhibitor or vehicle for 6 and 4 weeks respectively. Spatial and learning memory was assessed using the Barnes maze test.
Results. AR23 improved cognition in BCAS mice (n=16, P<0.05). 36 days after surgery, BCAS mice had reduced cerebral blood flow compared to sham (n=16, P<0.05) but AR23 increased cerebral blood flow in BCAS mice (n=16, P<0.05). 5 month old 5xFAD mice had impaired cognition compared to WT (n=10-11, P<0.05) but AR23 did not influence this impairment in either sex. AR23 also had no effect on the density of amyloid-beta in the brain of 5xFAD mice (n=6, P>0.05). AR23 administration at an earlier age of 3 months also did not influence cognition, however, AR23 reduced the density of amyloid-beta in the cortex of female 5xFAD mice but not males (n=6, P<0.05).
Discussion. A novel AIM2 inflammasome inhibitor was protective in experimental vascular dementia mice demonstrating its potential as a therapy for vascular dementia. Neurodegeneration may be irreversible at 5 months in 5xFAD mice but AIM2 inhibition may have protective effects in female 5xFAD at a younger age. 
