Fluorescent products upon heme degradation as potential biomarkers: Understanding their formation via Hemoglobin oxidation
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Formation of a fluorescent products was observed upon hemoglobin (Hb) treatment with H2O2 [1]. 
This study explores the formation mechanism of fluorescent products resulting from hemoglobin (Hb) treatment with hydrogen peroxide (H2O2), as well as the generation of similar fluorescent molecular species upon Hb interaction with 730 nm ultrashort laser pulses [2]. Our previous publication has shown a correlation between Two-photon Emission Fluorescence (TPEF) intensity of erythrocytes and Hb distribution inside them [3]. By comparing TPEF intensity changes and spectra properties, we observed immediate and intense TPEF emission upon H2O2-treated Hb excitation, contrasting with the gradual increase observed in the Hb thin film. The TPEF intensity remained unaffected by the number of exposures to 730 nm ultrashort laser pulses, confirming photodegradation of Hb during the formation of fluorescent products and reaching plateau. Additionally, we investigated the photophysical properties of Protoporphyrin IX (PpIX), a structural component of the hem functional group, during its interaction with 730 nm ultrashort laser pulses. Furthermore, erythrocytes treated with Tert Butyl Hydrogen Peroxide (TBHP) were examined to understand how in vitro-induced oxidative stress correlates with observed fluorescence. The TPEF spectrum of H2O2-treated Hb thin film closely matched that of Hb thin film treated with ultrashort laser pulses, erythrocytes, and the PpIX layer. Significantly different flow cytometry signals from erythrocytes treated with TBHP indicate the potential of flow cytometry as a methodology for tracking oxidation status in large cell populations.
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