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Abstract: Obesity is a major public health concern, characterized by excessive adiposity, chronic
inflammation, and metabolic deregulation. The aryl hydrocarbon receptor, a ligand-activated
transcription factor, plays a pivotal role in regulating xenobiotic metabolism, adipogenesis, lipid
homeostasis, and inflammatory pathways. Dysregulation of AHR signaling is increasingly implicated in
obesity pathogenesis, promoting adipocyte hypertrophy, impaired glucose tolerance, and pro-
inflammatory responses. p-Caryophyllene, a dietary sesquiterpene found in essential oils of black pepper,
cloves, and cannabis, has demonstrated anti-inflammatory, metabolic, and receptor-modulating
properties. Emerging evidence suggests that BCP may restore AHR homeostasis in obesity, modulating
downstream pathways involved in lipid metabolism and inflammation. This review synthesizes current
knowledge on the mechanistic roles of BCP in obesity-induced AHR dysregulation, highlighting its
therapeutic potential as a natural modulator of metabolic and inflammatory pathways.
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