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ABSTRACT

Chronic exposure to cadmium is associated with neurological disorders
such as learning disability, memory deficit and glioma. Cadmium is absorbed via
ingestion and inhalation and accumulated in kidneys, liver, lungs and brain. Astrocytes
play an important role in the defense against toxicants and inflammatory response. The
direct toxicity of cadmium by oxidative stress has been reported in astrocytes and
neurons. In peripheral tissues, cadmium promotes the secretion of inflammatory
mediators, resulting in tissue injury. Up-regulation of proinflammatory cytokines such
as TNF-a, IL-13 and IL-6 has been linked to the development of brain cancer and
neurodegenerative diseases. Herein, effects of non-toxic concentrations of cadmium
chloride (CdCl) on inflammatory response in U-87 MG human astrocytoma cells
(U-87 MG) and underlying mechanisms were investigated. Intracellular cadmium
concentrations significantly increased after exposure to 1 and 10 uM CdCl;, for 6 and
24 hours compared with untreated cells. Median toxic concentrations of CdCl, for
U-87 MG were 56.24+1.16 and 20.65+1.12 uM at 6 and 24 hours, respectively. CdCl;
at 1 and 10 uM promoted IL-1f and IL-6 mRNA expression at 3 and 6 hours post-
exposure, while TNF-oo mRNA was only increased after treatment with 10 uM CdCl,
at 3 hours post-exposure. CdCl, at these concentrations increased phosphorylation of
ERK1/2 and p65 NF-«xB at 15 and 30 minutes after cadmium treatment, respectively,
as well as promoted IL-6 secretion from U-87 MG at 6 and 24 hours post-exposure to
cadmium. Cadmium-induced IL-6 was suppressed by ERK1/2 and NF-«B inhibitors,
indicating that ERK and NF-xB pathways play a role in cadmium-induced IL-6
production in human astrocytes. Therefore, inhibition of these pathways might be
useful for preventing neuroinflammation and glioma progression induced by cadmium.
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