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Role of aryl hydrocarbon receptor-NOD-like receptor protein 3 inflammatory signaling pathway on
hematological toxicity caused by benzene combined with cigarette smoke exposure in mice
HAN Liya, XU Ziyang, SHI Mengya, LIU Baoyan, KONG Danxia, HE Jin

(Shandong Provincial Academy of Occupational Health and Occupational Medicine, Shandong First Medical University /Shandong
Provincial Academy of Medical Sciences, Jinan, Shandong 250062, China)
Abstract: Objective To investigate the expression and significance of the aryl hydrocarbon receptor-NOD-like receptor protein
3 ( AhR-NLRP3) inflammatory signaling pathway in hematotoxicity induced by benzene combined with cigarette smoke in mice.
Methods A mouse model of bone marrow failure was established by subcutaneous injection of benzene. Thirty BALB/c¢ mice
were randomly divided into three groups (n = 10): control group ( subcutaneous injection of an equal volume of corn oil
2 ml/kg) , benzene exposure group (BZ, subcutaneous injection of a benzene-corn oil mixture at a dose of 1 940 mg/kg, three
times per week ) , and benzene+smoking exposure group ( BZ+Smoke) , in addition to receive benzene injection, also needed to
inhale cigarette smoke (10 cigarettes/day, 0.5 h/day) via a dynamic inhalating device, all treatments lasted for 8 weeks. After
the modeling, the degree of hematopoietic injury was assessed by femoral histopathology, peripheral blood routine parameters were
measured using an automatic blood cell analyzer, and the protein expression levels of AhR, NLRP3, and CYP1A1 in liver tissues
and bone marrow mononuclear cells (BMMNCs) were detected by Western blot. Results  The pathological examination of femurs
in BZ exposed mice showed that there was some decrease of hematopoietic tissue area and increase of non hematopoietic tissue,
and the BZ+Smoke group had more hematopoietic damage than BZ group; compared with the control group, the peripheral blood
WBC, RBC, and Hb of mice in BZ group were significantly decreased (P<0.05) , while compared with BZ group, the decrease
in WBC and RBC of BZ+Smoke group were more significant ( P<0.05) ; compared with the control group, the expression levels
of AhR and NLRP3 protein in liver tissues and BMMNCs of BZ group were significantly increased (P<0.05), while the
expression levels of CYP1A1 protein in liver and BMMNCs were decreased ( P<0. 05). Compared with the BZ group, the protein
expression levels of AhR and NLRP3 in liver tissue and BMMNCs were significantly increased ( P<0.05), and the expression
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levels of CYP1AT1 protein in BMMNCs were significantly decreased ( P<0.05). The above changes in BZ+Smoke group were more

significant than those in BZ group (P<0.05). Conclusion The results suggested that benzene might induce hematotoxicity by

activating the inflammatory signaling pathways of AhR and NLRP3, while the cigarette smoke might also increases the expression

of AhR and NLRP3 proteins in liver tissues and bone marrow cells, thereby promoting the hematotoxicity of benzene.

Keywords: benzene; hematotoxicity; smoking; aryl hydrocarbon receptor-NOD-like receptor protein 3 ( AhR-NLRP3 )
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