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    SUMMARY
Whether chondroitin sulfate (CS), a common ingredient naturally occurring in livestock and poultry products, improves osteoarthritis remains debating. Here, we show for the first time that CS induces steatogenesis, atherogenesis, and dementia-like pathogenesis in mice. Gut microbiome analysis revealed the sulfatase-secreting bacteria Rikenella and the sulfate-reducing bacteria Desulfovibrio are enriched. Surprisingly, berberine use boosts CS-induced multi-loci inflammatory manifestations by further increasing the abundance of Rikenella and Desulfovibrio, whereas cephalosporin reinforces the colon mucus barrier via flourishing Akkermansia muciniphila and upregulating mucin expression. Mechanistically, berberine aggravates mucus lining injury by prompting mucin degradation, endotoxin leakage, neutralizing antibody induction, pro-inflammatory cytokine burst, lactic acid accumulation and energy currency depletion in multiple organs and tissues. Taken together, CS evokes the early-phase pathogenesis toward steatohepatitis, atherosclerosis, and dementia upon augmenting gut opportunistic infection, and a sustained antibiotic monotherapy does not deprive the risk of CS-driven systemic inflammatory disorders.
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