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Inorganic arsenic is a metalloid that is ubiquitously distributed in the earth’s crust. High levels of arsenic contamination of
groundwater in an endemic area of chronic arsenic poisoning in East Asia have led to severe environmental problems. It is well
recognized that glutathione (GSH), which synthesized by y—glutamylcysteine synthase (y-GCS), GSH S-transferases (GSTs) and
multidrug resistance-associated protein (MRP) proteins are required for excretion of inorganic arsenic. Because cytotoxicity of arsenic
is thought to be associated with its accumulation in cells, it is postulated that a possible approach to chronic arsenic poisoning is
activation of transcription factors that control proteins such as y-GCS, GSTs and transporters associated with arsenic excretion.

Nrf2 has been identified as a transcription factor regulating proteins that participate in metabolism and excretion of organic
chemicals. For this reason, treatment with chemicals activating Nrf2 before exposure to carcinogens has been attempted.
Sulforaphane (SFN), a compound found in broccoli sprouts and broccoli, is also known to be a potent Nrf2 activator and is capable of
preventing toxicity of organic chemicals. To our knowledge, however, the protective effect of Nrf2 activators on arsenic-mediated
cytotoxicity has not been reported. Our rationale was that up-regulation of proteins responsible for excretion could lead to substantial
reduction of steady-state levels of arsenic in cells, thereby diminishing cellular toxicity caused by arsenic exposure.

Exposure of primary mouse hepatocytes to SFN resulted in activation of Nrf2 and significant elevation of protein expressions
responsible for arsenic excretion. Pretreatment with SFN 24 hr prior to arsenite exposure reduced not only arsenic accumulation in
the cells but also cellular toxicity. Therefore, our findings indicate a potential function of SFN in reducing cellular arsenic levels,
thereby diminishing arsenic toxicity. Currently, we are examining chemical protection of functional food such as broccoli sprouts

against arsenic-induced disorders with animal model.




