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Abstract
[bookmark: OLE_LINK45][bookmark: OLE_LINK44]Neuroinflammation, driven by activated glial cells and closely linked to metabolic dysregulation, contributes to the development of neurodegenerative diseases, stroke, and mood disorders [1,3]. Raspberry ketone (RK), a food-derived phenolic compound with antioxidant and metabolic regulatory properties, remains poorly understood in glial-mediated neuroinflammatory responses. Here, we show that RK suppresses neuroinflammatory signaling in both in vivo and in vitro models. In an LPS-induced mouse model, RK reduced circulating cytokines and attenuated inflammatory responses in the cortex, hippocampus, and hypothalamus. In microglial and astrocytic models, RK suppressed LPS-induced inflammatory activation without detectable cytotoxicity. Transcriptomic analysis revealed that RK partially reversed the LPS-induced inflammatory gene program in microglia, including TNF, NF-κB, and cytokine-cytokine receptor signaling pathways, with Il6, Il1b, and Tnf identified as central hub genes. Mechanistically, RK inhibited TLR4/NF-κB signaling, reduced p65 phosphorylation, and decreased pro-inflammatory mediators, nitric oxide, and reactive oxygen species. RK also improved lipid homeostasis in activated microglia by reducing lipid droplet accumulation and Plin2 expression. In a microglia-astrocyte co-culture model, RK further attenuated glial inflammatory responses and reduced GFAP expression. Together, these findings identify RK as a food-derived bioactive that modulates inflammatory and metabolic responses in glial cells, supporting its potential relevance in nutritional strategies targeting neuroinflammation.
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