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Abstract : Metabolic dysfunction-associated fatty liver disease (MAFLD) has evolved into a severe global public
health challenge. Disturbances of sleep homeostasis and high—fructose diets concurrently prevail amid
modern lifestyles, and the two exert potential non-linear synergistic pathogenic effects. This paper
systematically reviews the interactive mechanisms underlying these two environmental stressors in
de novo lipogenesis, insulin signaling transduction, and intestinal microenvironmental homeostasis.
It elaborates emphatically on the central role of the cascade axis of "cumulative intestinal oxidative
stress — disrupted intestinal barrier function — translocation of gut microbial metabolites" in bridging
environmental stress and systemic inflammation. Based on the circadian clock—metabolism coupling
theory, this work further discusses combined intervention strategies targeting circadian rhythm
restoration and dietary pattern modification.
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