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Mechanism underlying the generation of reactive cyanogen species
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When human hepatoma HepG2 cells were exposed to sodium selenite, an unknown
selenium metabolite was detected in the cytosolic fraction by HPLC coupled with an inductively
coupled plasma mass spectrometer (ICP-MS). The unknown selenium metabolite was identified as
selenocyanate by electrospray ionization quadrupole time-of-flight mass spectrometry (ESI-Q/TOF-MS).

Because exogenous cyanide increased the amount of selenocyanate in the mixture, selenocyanate
seemed to be formed by the reaction between selenide reduced from selenite and endogenous cyanide.
Endogenous cyanide was called reactive cyanogen species due to its high reactivity. Although
LC-ICP-MS was more robust against a sample matrix in the detection of selenocyanate,
HPLC-fluorescence detection with the post-column reaction was superior to LC-ICP-MS in the detection

limit. Endogenous cyanide was detected in all cell types we evaluated. The pretreatment of glycine
or hydrogen peroxide increased the amount of endogenous cyanide.
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(A) N-chlorination by myeloperoxidase
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(C) Decomposition to nitrile and cyanide
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