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Abstract

Metabolic Dysfunction-Associated Steatotic Liver Disease (MASLD) has become one of the most prev-
alent chronic liver diseases worldwide, with an increasing incidence in recent years. Emerging evi-
dence indicates that gut microbiota dysbiosis plays a pivotal role in the onset and progression of MASLD,
primarily through the gut-liver axis in regulating hepatic lipid metabolism, immune responses, and
metabolic homeostasis. Alterations in gut microbiota may impair intestinal barrier integrity, facili-
tating the translocation of endotoxins such as Lipopolysaccharide (LPS) into the liver, thereby trig-
gering immune activation and aggravating chronic low-grade inflammation and hepatic lipid accu-
mulation. In addition, reduced Short-Chain Fatty Acids (SCFAs) and disordered bile acid metabolism
are key mechanisms in MASLD; both contribute to hepatic steatosis by modulating metabolic path-
ways, immune responses, and insulin signaling. Interventions targeting dysbiosis—including dietary
modification, physical activity, and the use of probiotics and prebiotics—have been proposed and
have shown potential clinical benefits. Future studies should further clarify the causal relationship
between gut microbiota and MASLD and develop personalized microbiota-based interventions, provid-
ing novel insights and theoretical support for MASLD management.
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Figure 1. Schematic diagram of the “gut-liver axis” mechanisms by which gut microbiota dysbiosis influences MASLD via
the LPS, SCFAs, and bile acid pathways (adapted from Refs. [9]-[11] [13]-[15] [20]-[23])
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Table 1. Overview of representative clinical trials of probiotics, prebiotics, synbiotics, or Fecal Microbiota Transplantation
(FMT) for MASLD
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