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Dioxins are a class of highly toxic and persistent environmental pollutants that cause multiple adverse 

health effects in humans, mainly through binding to the ligand-activated transcription factor, aryl 

hydrocarbon receptor (AhR). Genetic variation in AhR may modulate the susceptibility to dioxins, and 

little is known about the downstream signaling pathways that lead to multiple adverse health effects. In 

the present study, we evaluated the effect of a single nucleotide polymorphism (SNP) –130C/T in the 

AhR promoter on dioxin-inducible gene transcription and downstream signaling pathways using primary 

human fibroblast. We found that AhR SNP –130C/T modulates AhR mRNA and protein expression in 

normal human chorionic stromal cells. The gene expression profiles in the cells exposed to a 

representative dioxin compound TCDD were further determined by using microarray technology. 

Several genes associated with human disorders including interleukin 24 (IL-24) were highly up-

regulated in cells with the TT genotype. Higher up-regulation of IL-24 protein in cells with the TT 

genotype was also observed. We further evaluated the genotype, dioxins concentrations and serum IL-

24 levels in the blood sample from 64 Yusho patients who were accidentally exposed to high 

concentrations of dioxins via the ingestion of contaminated rice oil in a famous incident of contamination 

happened in 1968 in Japan.  We found that AhR SNP –130C/T affects serum IL-24 levels, independently 

of serum dioxins concentrations in Yusho patients. Our observations demonstrated the association of 

AhR SNP –130C/T with dioxin susceptibility in individuals. In particular, we found that IL-24, which 
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is associated with the inflammatory response, acts as an AhR downstream effector. Our investigation 

provides new insights into the understanding of the mechanisms of health impairments in Yusho patients 

and genetic susceptibility to dioxins. 
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