TRPM2 Blockade Reduces Inflammation and Improves Motor Deficits in LPS-induced PD mice
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Introduction. Parkinson’s disease (PD) features dopaminergic neurodegeneration accompanied by chronic microglial activation. TRPM2, a Ca2+-permeable, ROS‑sensitive cation channel highly expressed in microglia, amplifies inflammasome and NF‑κB signaling. N‑(p‑amylcinnamoyl) anthranilic acid (ACA) inhibits TRPM2 and phospholipase A2 (PLA2), offering a strategy to curb neuroinflammation.
Aims. To evaluate whether ACA mitigates microglia‑driven neuroinflammation and preserves dopaminergic integrity and motor performance in an LPS‑induced PD mouse model.
Methods. Male C57BL/6 mice received bilateral intrastriatal LPS (20 µg total) or saline, followed by daily intraperitoneal ACA (25 mg/kg) or vehicle for 13 days. Motor outcomes were assessed using rota‑rod, pole‑climbing, and beam‑walking tests on prespecified days. Striatal dopamine transporter availability was quantified by [18F]FE‑PE2I PET, and immunohistochemistry evaluated Iba1, TNF‑α, IL‑1β, COX‑2, and tyrosine hydroxylase (TH). Statistics used ANOVA/Kruskal–Wallis with appropriate post hoc tests (two‑tailed, α=0.05).
Results. LPS induced marked motor impairment versus sham across assays. ACA + LPS significantly improved rota‑rod latency over 4 weeks (vs LPS, p<0.0001), reduced bradykinesia on the pole test (p<0.001), and limited beam‑walking slowing (p<0.05). LPS lowered striatal [18F]FE‑PE2I standardized uptake values; ACA showed a higher mean SUV than LPS (trend toward preservation). TH immunoreactivity declined with LPS and was higher with ACA co‑treatment. ACA significantly reduced LPS‑evoked microglial activation (Iba1 area, p<0.001) and lowered TNF‑α, IL‑1β, and COX‑2 expression (all p<0.001). 
Discussion. ACA attenuated microglia‑mediated neuroinflammation and preserved motor function and dopaminergic markers in LPS‑challenged mice. Consistent with previous studies employing 6-OHDA-induced PD mouse models&, our findings support TRPM2/PLA2 modulation as a promising therapeutic strategy for inflammation-driven Parkinson’s disease pathology, while highlighting the importance of dose optimization and safety evaluation prior to clinical translation.
Reference: & Ferreira AF et al (2024) Exp Neurol 377:114780.
