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Urothelial Cytotoxicity and Proliferation 
Induced by Inorganic Arsenic



Putative Pathway for Arsenic Metabolism
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Naranmandura and Suzuki (2008) 227, 390-399

Generation of Thiol Metabolites



Mode of Action for Inorganic Arsenic Mode of Action for Inorganic Arsenic 
Working HypothesisWorking Hypothesis

Ingestion of ArsenicIngestion of Arsenic

Conversion to Trivalent ArsenicalsConversion to Trivalent Arsenicals
((iAsiAsIIIIII, MMA, MMAIIIIII, DMA, DMAIIIIII))

Interaction with Critical Cellular Interaction with Critical Cellular SulfhydrylSulfhydryl GroupsGroups

Direct Direct MitogenicityMitogenicity CytotoxicityCytotoxicity

Regenerative ProliferationRegenerative Proliferation

Increased Cell ProliferationIncreased Cell Proliferation

CarcinomaCarcinoma



Clinical Manifestations and Arsenic 
Methylation After a Rare Subacute Arsenic 

Poisoning Accident
Y. Xu, Y. Wang, Q. Zheng, B. Li, X. Li, Y. Jin, X. Lv, G. Qu, and G. Sun.

Toxicological Sciences, 10: 278-284, 2008.

Observations
High exposure

DMA & TMAO in urine
Hematuria in 1/3 of exposed group
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