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Introduction: Metabolic dysfunction-associated steatotic liver disease (MASLD) is a growing global
health concern characterized by hepatic lipid accumulation, inflammation, and fibrosis, and is closely
associated with metabolic syndrome, diabetes, and cardiovascular disease. Ziziphus jujuba Mill. (jujube)
has long been used in traditional medicine and is increasingly recognized as a functional food due to its
diverse nutritional and medicinal properties. Among its active components, jujube-derived polysaccharides
(JP) exhibit antioxidant, anti-inflammatory, and gut-modulating effects. However, their therapeutic
potential in MASLD remains largely unexplored. Therefore, this study aimed to comprehensively
investigate the protective effects and underlying mechanisms of JP against MASLD.

Methods: MASLD was induced in C57BL/6 mice by feeding a high-fat, high-fructose diet for 17 weeks,
with or without 5% JP supplementation. Assessments included physiological parameters, serum
biochemistry, hepatic lipid metabolism, inflammation, fibrosis-related pathways, multi-organ
histopathology, gut microbiota profiling, and hepatic transcriptomics.

Results: JP improved body composition, particularly by reducing fat mass, and alleviated hepatic steatosis
by suppressing triglyceride accumulation and modulating PPARy and SREBP1 pathways. JP attenuated
hepatic inflammation by limiting macrophage infiltration and inhibiting NF-kB activation, reduced
hepatocellular ballooning, and mitigated fibrosis, as reflected by decreased a-SMA expression. In adipose
tissue, JP reduced F4/80" macrophage infiltration and inflammation, while in the intestine it enhanced
MUC?2 expression and goblet cell activity, thereby improving barrier integrity. JP further modulated the gut
microbiota by enriching beneficial bacteria such as Faecalibaculum, Bifidobacterium, Coriobacteriaceae,
and Lachnoclostridium. Moreover, JP restored hepatic transcriptomic profiles related to lipid metabolism,
inflammation, and fibrosis. Integrated analysis identified core microbes and genes contributing to JP’s
protective effects.

Discussion: This study demonstrates that JP confers protection against MASLD through multi-organ
regulation and gut—liver axis modulation, highlighting its potential as a promising dietary intervention for
MASLD.
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