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Inzomelid is a CNS penetrant anti-inflammatory drug that blocks NLRP3 inflammasome activation
targeted to prevent Synuclein Pathology and Dopaminergic Degeneration in Parkinson’s disease

F

ibrillar synuclein is implicated in cell-to-cell transmission and neuronal degeneration in Lewy body
diseases, but mechanisms linking synuclein pathology and dopaminergic neuronal loss to chronic microglial
neuroinflammation have not been defined. We show that activation of the microglial NLRP3 inflammasome is a
common pathway triggered by both fibrillar synuclein and dopaminergic degeneration in the absence of synuclein
aggregates. Cleaved caspase-1 and the inflammasome adapter protein ASC are elevated in the substantia nigra
and plasma of Parkinson’s patients, and in multiple preclinical Parkinson’s models including 6-hydroxydopamine,
MitoPark, and the preformed fibril model of synuclein pathology.NLRP3 activation by fibrillar synuclein in
microglia results in a delayed, but robust activation of the NLRP3 inflammasome, with substantial extracellular
IL-1β and ASC release in the absence of pyroptosis. Nanomolar doses of the potent small molecule tool compound
NLRP3 inhibitor, MCC950, or the clinical stage investigative drug Inzomelid, abolished fibrillar synuclein-mediated
NLRP3 activation and extracellular ASC release. Further, Inzomelid is active in the central nervous system following
oral dosing, and can mitigate inflammasome activation, motor deficits and nigrostriatal dopaminergic degeneration.
Crucially, chronic NLRP3 inhibition effectively blocks fibrillar synuclein mediated motor deficits, dopamine loss
and pathological synuclein spread in vivo. These findings suggest that the microglial NLRP3 inflammasome may
be a sustained source of neuroinflammation that drives progressive neuropathology in Parkinson’s and highlight
Inzomelid as a potential disease-modifying therapeutic target for Parkinson’s.
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