Isoquercitrin–ligustrazine co-polymorph as a multi-target therapeutic candidate for Alzheimer’s disease
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Introduction. Alzheimer’s disease (AD) is a progressive neurodegenerative disorder characterized by amyloid-β (Aβ) deposition, neuroinflammation, and cognitive decline. Dysregulated microglial activation and maladaptive stress responses, including PERK pathway overactivation, contribute to disease progression. This study aimed to evaluate the therapeutic potential of the isoquercitrin–ligustrazine co-polymorph (ILCP), a phytochemical-based formulation with anti-inflammatory and metabolic regulatory properties, in an AD mouse model.
Methods. ApoE3/4 transgenic mice received daily oral ILCP (50–200 mg/kg) or vehicle for 4 weeks. Cognitive performance was assessed by behavioral tasks, including spatial and recognition memory. Neuropathological analyses included Aβ deposition, neuronal structure, apoptosis, microglial activation, cytokine expression, and PERK pathway activity.
Results. ILCP significantly improved learning and memory, reduced Aβ aggregation, and preserved neuronal morphology. These ILCP treatments also attenuated neuronal apoptosis, decreased pro-inflammatory cytokines, increased anti-inflammatory cytokines, and promoted microglial M1-to-M2 switching. Importantly, ILCP suppressed excessive PERK pathway activation, suggesting a reduction in maladaptive cellular stress responses associated with AD progression.
Discussion. ILCP demonstrates multi-target neuroprotective actions by modulating neuroinflammation, improving microglial function, reducing Aβ burden, and suppressing PERK pathway activation. These findings support ILCP as a promising phytochemical candidate for Alzheimer’s disease therapy.
