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Redox-metabolomic analysis of histidine and imidazole dipeptides
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Imidazole-containing dipeptides (IDPs), such as carnosine and anserine, show
antioxidant activity. However, the underlying mechanisms that could fully explain the antioxidant
effects of IDPs remain obscure. We identified 2-oxo- imidazole -containin? dipeptides (2-oxo-1DPs)
by the LC-ESI-MS/MS analysis. 2-0xo-1DPs were ubiquitously detected in all mouse tissues examined.
Enhanced production of 2-oxo-1DPs was seen in the brain of a mouse model of sepsis-associated
encephalopathy. In SH-SY5Y human neuroblastoma cells stably expressing carnosine synthase, H202
exposure resulted in the intracellular production of 2-oxo-carnosine, which was associated with
significant inhibition of H202 cytotoxicity. Mechanistic studies showed that mono-oxygenation of
IDPs was mediated through the formation of a histidyl imidazole radical, followed by the addition of
molecular oxygen.
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Precursorion Product ion Collision energy
Analyte (m/2) (m/2) v
Camosine 227.0 1101 20
Carnosine* 231.0 110.1 20
Anserine 241.0 109.1 25
Anserine* 245.0 109.1 25
Homocarnosine 2411 156.0 10
Homocarmosine* 2441 159.0 10
2-Oxo-carnosine 2431 196.1 10
2-Oxo-camosine™ 2471 198.1 10
2-Oxo-anserine 257.2 169.1 15
2-Oxo-anserine* 261.1 169.1 15
2-Oxo-homocarnosine 2571 172.0 15
2-Oxo-homocarnosine* 260.1 175.0 15
*Stable isotope-labeled derivatives
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