Liensinine improves cognitive dysfunction behavior via restoring neurotransmitters and microbial remodeling in CD mice
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Introduction: Cognitive dysfunction (CD) lacks effective therapies. Liensinine from lotus plumule shows neuroprotective potential,  but mechanisms remain unclear. The gut-brain axis is implicated. This study investigates if liensinine alleviates CD by restoring neurotransmitters and remodeling gut microbiota and metabolism.

Aims: To evaluate liensinine’s therapeutic effects in a D-gal/AlCl₃‑induced CD mouse model and elucidate mechanisms via behavioral tests, histopathology, neurotransmitter analysis, fecal metabolomics, and 16S rRNA sequencing.

Methods: Male C57BL/6J mice received D-gal (120 mg/kg, i.p.) and AlCl₃ (20 mg/kg, i.g.) for 91 days. Liensinine (25‑75 mg/kg) or donepezil was given for the final 5 weeks. Assessments included Morris water maze, H&E/Nissl staining, immunohistochemistry (Aβ, p‑Tau, NeuN), ELISA, UHPLC‑MS (neurotransmitters & metabolomics), and 16S rRNA sequencing.

Results: Liensinine improved learning/memory, reduced Aβ/p‑Tau, restored Nissl bodies, and increased NeuN⁺ neurons. It reversed neurotransmitter imbalances (↓glutamate/aspartate, ↑5‑HT, dopamine, GABA, ACh). Metabolomics identified 25 altered metabolites: upregulated carnitines, downregulated dihydroceramide, 4‑hydroxyquinoline, indole‑3‑carboxaldehyde (sphingolipid, histidine, arachidonic acid pathways). Liensinine increased α‑diversity, promoted beneficial bacteria (Bifidobacterium, Akkermansia), and reduced harmful ones (Helicobacter, Enterorhabdus). Spearman correlation linked microbiota changes to metabolic improvements.

Discussion: Liensinine ameliorates CD via multi‑target mechanisms: restoring neurotransmitters, modulating sphingolipid/histidine/arachidonic acid metabolism, and remodeling gut microbiota (increasing probiotics, suppressing pathogens). These findings support the gut‑brain axis as a key therapeutic pathway and highlight liensinine’s potential as a nutraceutical for CD.
