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Abstract: Non—alcoholic fatty liver disease (NAFLD) is one of the most common chronic liver diseases
worldwide, and its incidence continues to rise with the prevalence of obesity and metabolic syndrome. In
recent years, NAFLD has been renamed metabolic dysfunction—associated steatotic liver disease
(MASLD) to better reflect its metabolic nature. The Toll-like receptor 4 (TLR4)/nuclear factor— k B
(NF— k B) signaling pathway plays a key regulatory role in the development of NAFLD, mediating
multiple pathological processes such as lipopolysaccharide (LPS)—induced inflammation, oxidative stress,
and lipid metabolism disorders in the gut—liver axis. Natural products, especially traditional Chinese
herbal extracts, have unique advantages and broad application prospects in modulating the TLR4/NF—
k B pathway and alleviating NAFLD due to their multi—target and multi—pathway effects. Bitter lettuce
(Sonchus oleraceus L.), as a traditional medicinal and edible herb, is rich in bioactive components such as
flavonoids, sesquiterpenes, and phenolic compounds, and exhibits significant anti—inflammatory,
antioxidant, and hepatoprotective effects. This article systematically reviews the research progress of the
TLR4/NF— k B signaling pathway in the pathogenesis of NAFLD, aiming to provide new ideas and
theoretical basis for the prevention and treatment of NAFLD.
Keywords: Non—alcoholic fatty liver disease; TLR4/NF— k B signaling pathway; Natural products;

Sonchus oleraceus; Gut—liver axis.
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