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Abstract: Metabolic dysfunction-associated fatty liver disease (MAFLD) is one of the most prevalent chronic liver diseases worldwide ,
and currently there is still a lack of effective therapies. Bacteriophages are an important component of gut microbiota, and recent studies
have shown that bacteriophages play a pivotal role in the pathological progression of MAFLD by reshaping microbiota structure,
modulating intestinal barrier function, and regulating gut-liver axis signaling. Studies have also shown that there is a reduction in the
diversity of bacteriophages in MAFLD patients, and the abundance of specific bacteriophages is closely associated with disease severity.
The underlying mechanisms of bacteriophages involve the regulation of intestinal barrier, targeted clearance of pathogenic bacteria,
promotion of the colonization of probiotic bacteria, and modulation of immune responses and the release of inflammatory cytokines.
Animal models and preclinical trials have shown that targeted bacteriophage intervention strategies are expected to alleviate liver
inflammation, improve steatosis, and ameliorate metabolic disorders. However, there are still challenges such as drug resistance of
bacteriophage, the complexity of host-bacteriophage interactions, and safety issues in clinical translation. This article systematically
elaborates on the regulatory mechanisms of bacteriophages in MAFLD and their application prospects in treatment, in order to provide a

theoretical reference for future research and the development of bacteriophage-based therapies in this field.
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Figure 1 Bacteriophages influence the gut microbiota
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Figure 2 The mechanism of phage penetration through the
mucosal barrier
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