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Study on a second messenger, 8-mercapt-cGMP, of hydrogen sulfide in nervous system
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It is found that reactive persulfides and polysulfides are formed endogenously
from both small molecule species and proteins in high amounts in mammalian cells and tissues.
Quantitation of these species indicates that high concentrations of glutathione persulfide
(perhydropersulfide >100 p M) and other cysteine persulfide and polysulfide derivatives in
peptides/proteins were endogenously produced and maintained in the plasma, cells, and tissues of mammals
(rodent and human). It is expected that persulfides are especially nucleophilic and reducing. This view
was found to be the case, because they quickly react with H202 and a recently described biologically
generated electrophile 8-nitro-cGMP to form 8-mercapt-cGMP. Indeed, 8-mercapt-cGMP formation in nervous
system was confirmed by LC-MSMS and immunocytochemistry. Furthermore, a novel mechanism of
methylmercury-induced cytotoxicity, that is disruption of redox signaling regulated reactive sulfur
species, was also revealed.
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