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Signaling Pathways and Targets of Naringenin in the
Regulation of Lipid Metabolism

JI Mengting, YANG Yang, LI Bugao
(College of Animal Science, Shanxi Agricultural University/Shanxi Key Laboratory of Livestock and

Poultry Genetic Resources Exploitation and Precision Breeding, Jinzhong 030801, China)

Abstract: Excessive lipid accumulation is a critical metabolic factor endangering the health of humans and animals. It not
only leads to a series of metabolic diseases such as obesity and non—alcoholic fatty liver disease but also causes issues in the
livestock industry, including reduced feed conversion efficiency and decreased quality of livestock and poultry products, which
restricts the sustainable development of the industry. With the in-depth advancement of healthy breeding concepts and the
global trend of restricting antibiotic use, the development of strategies for natural feed additives capable of effectively regulating
lipid metabolism has become increasingly urgent. Naringenin(Nar), a natural flavonoid compound, possesses anti-inflammatory,
antioxidant, and immunomodulatory functions, and has demonstrated potential activity in regulating lipid metabolism and
alleviating diseases associated with abnormal lipid metabolism. Although it is difficult to be directly absorbed by the digestive
tract, naringenin can achieve systemic regulation by modifying the structure of the gut microbiota, improving intestinal barrier
function, and influencing the production of microbial metabolites such as short—chain fatty acids. Meanwhile, naringenin can
also act directly on key signaling pathways including AMPK and Nrf2/HO-1 to inhibit hepatic lipid synthesis, induce the
"browning" of white adipose tissue, and counteract the release of pro-inflammatory factors, thereby alleviating metabolic
disorders. In this article, the mechanisms by which naringenin regulates lipid metabolism was systematically reviewed, with a

focus on exploring the molecular pathways through which it exerts its effects via crosstalk between the intestine and adipose
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tissue, also, its application prospects were also discussed, aiming to provide an important theoretical basis for the precise

regulation of lipid metabolism in humans and animals through nutritional intervention.
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