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Resistant starch mitigates MASLD induced by ultra-processed food-associated dietary AGEs by restoring gut homeostasis and reprogramming hepatic lipid metabolism
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Abstract
Metabolic dysfunction-associated steatotic liver disease (MASLD) is closely linked to poor diet quality and gut–liver axis dysfunction. Advanced glycation end products (AGEs), formed during heat processing and abundant in processed and ultra-processed foods, have been associated with hepatic metabolic risk, but causal evidence remains limited. Here, we examined whether a high-AGE diet induces MASLD-like pathology and whether resistant starch (RS) protects against these effects through microbiome-mediated mechanisms. Prolonged high-AGEs exposure promoted hepatic triglyceride accumulation, dyslipidemia, intestinal barrier impairment, endotoxemia, and microbial shifts toward proteolytic and opportunistic taxa. Hepatic transcriptomics further revealed disrupted lipid metabolism, cellular stress, and inflammatory activation. RS supplementation attenuated hepatic lipid deposition and metabolic dysfunction, strengthened barrier integrity, reduced lipopolysaccharide burden, increased short-chain fatty acids, and restored saccharolytic and butyrogenic microbial populations. Complementary human fecal fermentation showed that RS promoted acidification and accelerated the turnover of N-acetylated intermediates, suggesting enhanced microbial processing of AGE-related metabolites. These findings provide experimental evidence that chronic dietary AGE exposure induces MASLD-like pathology through gut–liver axis disruption and identify RS as a dietary strategy to counteract AGE-driven hepatic metabolic injury by reshaping microbial metabolism and intestinal barrier function.


