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Abstract: Metabolic dysfunction-associated steatotic liver disease (MASLD) is a chronic liver disease established by international
consensus in 2023, characterized by hepatic steatosis (> 5%) accompanied by cardiometabolic risk factors. Its core pathogenesis
involves the “metabolism-inflammation” vicious cycle driven by insulin resistance and lipid metabolism disorders, and there is
currently a lack of widely approved specific drugs. Flavonoid monomers from traditional Chinese medicine are natural bioactive

components with a 2-phenylchromone skeleton, which can be classified into subclasses such as flavonols, isoflavones, flavones,
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flavanones, and chalcones based on their parent nucleus structures. Their core structural features (e.g., C3 hydroxyl group, C-ring
saturation, and B-ring attachment position) directly determine their selective regulatory capacity on key signaling pathways of MASLD.
Based on relevant literature published in the past five years, this review systematically summarizes the differential regulatory effects
of flavonoid monomers from different subclasses: Flavonols (e.g., quercetin) exert multi-targeted intervention on multiple pathways
including AMPK, PI3K/Akt/mTOR, and NF-«B; isoflavones (e.g., puerarin) mainly regulate PI3K/Akt/mTOR and NF-«xB pathways,
and may synergistically exert anti-inflammatory effects through nuclear receptor mechanisms; Flavones (e.g., luteolin) efficiently
inhibit key kinases and inflammatory pathways by virtue of their high planarity; Flavanones (e.g., naringin) characteristically activate
AMPK and inhibit MAPK with their non-planar conformation; chalcones (e.g., trilobatin) primarily target and inhibit the NF-
kB/NLRP3-GSDMD inflammatory pyroptosis axis. These pathways are interconnected: AMPK and TLR serve as upstream hubs for
energy and inflammation sensing, respectively, while PI3K/Akt/mTOR, NF-kB, and MAPK constitute the downstream execution
network for metabolism and inflammation. Current studies have limitations such as homogenization in the interpretation of structure-
mechanism relationships. In the future, it is necessary to integrate multi-omics technologies to deeply analyze the structure-activity
relationship and develop targeted delivery systems, so as to provide a theoretical basis for promoting the clinical transformation of
flavonoid monomers in the treatment of MASLD.
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