Black Goji anthocyanins ameliorate Parkinson’s disease via gut-microbiota-regulated tryptophan metabolism
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Introduction. PD is a neurodegenerative disorder characterized by motor deficits and neuroinflammation, often involving dysregulation of the microbiota-gut-brain axis and tryptophan metabolism.

Aims. This study aimed to investigate the neuroprotective effects of Lycium ruthenicum Murray anthocyanins (LRA) and its underlying mechanisms in an MPTP-induced PD mouse model.

Methods. SPF C57BL/6 mice (n=10-11 /group) received MPTP (20 mg/kg, i.p., 7 days) and LRA (50, 100, 200 mg/kg, gavage, 14 days). Before sacrifice, mice were anesthetized with isoflurane (induction 3-5%, maintenance 1.5-2%) via inhalation. Motor and cognitive functions were assessed via behavioral tests. Striatal oxidative stress, inflammatory cytokines , and protein expression were measured using biochemical kits, ELISA, and Western blot/immunofluorescence. Gut microbiota and tryptophan metabolites were analyzed by 16S rRNA sequencing and LC-ESI-MS/MS .

Results. LRA  improved performance in behavioral tests, effectively restoring the cognitive index (n = 10, P < 0.05). LRA treatment reduced striatal MDA, suppressed pro-inflammatory cytokines (TNF-α, IL-1β, IL-6), and upregulated TH, BDNF, and GDNF protein expression (n = 10, P < 0.05). Microbiota analysis indicated increased abundance of Lachnospiraceae NK4A136 group and Parabacteroides (n = 4, P < 0.05). Metabolomics revealed shifted Trp metabolism with elevated serotonin , indole-3-lactic acid , indole-3-acetic acid , and indole-3-propionic acid , alongside reduced neurotoxic quinolinic acid and xanthurenic acid (n = 3, P < 0.05) .

Discussion. LRA ameliorates PD-like behavioral deficits and neuroinflammation by remodeling gut microbiota and reprogramming tryptophan metabolism to enhance neuroprotection..

