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Introduction. Amyloid-β oligomer (AβO) are established mediators of neurotoxicity in Alzheimer’s disease (AD), yet their impact beyond the central nervous system remains unclear. Although midlife adiposity increases AD risk, clinical features such as unintended weight loss during the later stage of AD suggest peripheral tissue involvement during disease progression.
Aims. We aimed to determine whether AβO accumulation promotes adipose tissue dysfunction and contributes to systemic metabolic disturbance in AD.
Methods. Epididymal and inguinal white adipose tissue (WAT) from 3xTg-AD mice were examined alongside AβO-treated mature 3T3-L1 adipocytes in vitro. RAW 264.7 macrophages and co-culture systems were used to model adipose inflammatory crosstalk. Analyses included Western blotting, qRT-PCR, Oil Red O staining, glycerol release assays, ELISA, and analyses of UK Biobank datasets for translational relevance.
Results. AβO accumulated in epididymal and inguinal WAT of 3xTg-AD mice compared to controls, accompanied by increased lipolytic regulators, pro-inflammatory cytokine expression, and macrophage infiltration. In vitro, AβO enhanced adipocyte lipolytic signaling, which was further amplified by macrophage-derived factors. UK biobank data analysis supports these findings, with fat mass loss observed in cohorts exhibiting higher plasma Aβ40/42 levels. Furthermore, AβO colocalized with toll-like receptor 4 (TLR4) in WAT, and both pharmacological inhibition and siRNA-mediated knockdown of TLR4 attenuated AβO-induced lipolysis.
Discussion. Our findings identify adipose tissue as a potential peripheral target of amyloid pathology. AβO-driven lipolytic activation and adipocyte–macrophage crosstalk may promote a sustained catabolic state in WAT, contributing to progressive fat mass loss observed in UK Biobank cohorts and systemic metabolic disturbance in AD. Together, our data suggest that peripheral amyloid signaling represents a mechanistically defined and potentially modifiable pathway linking amyloid burden to metabolic dysfunction beyond the brain.
