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REAL-TIME DETECTION OF THE REACTIVE OXYGEN SPECIES PRODUCTION OF HUMAN PHAGOCYTE CELL LINES
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Real-time detection of the reactive oxygen species production of human phagocyte cell lines 

There has been a need for real-time, sensitive and fast technique of evaluation the reactive oxygen species (ROS) production in human phagocyte cell lines during differentiation into neutrophil-like cells. Two cell lines were chosen for this study, the human promyelocytic leukemia HL-60 and PLB 985 can differentiate into terminally mature neutrophil-like cells by dimethyl sulfoxide (DMSO) or all-trans retinoic acid (ATRA). The main key players in ROS generation are the enzymes NADPH oxidase and the myeloperoxidase (MPO) that are developed during the differentiation. Very little work has been done in comparison the function of these enzymes during ATRA and DMSO differentiation. Exploring these mechanisms of ROS production may help in understanding the role of ATRA and DMSO in myeloid differentiation. We use the chemiluminescent and electrochemical techniques to evaluate NADPH oxidase and MPO activity during ATRA and DMSO differentiation of HL-60 and PLB 985 cell lines. The chemiluminescence analysis of the neutrophil-like cells was performed using extracellular and intracellular light emitting systems. To examine the effects and study the mechanism and the process of the hydrogen peroxide release after activation of differentiated cells, we set electrochemical method by which we can detect and follow the enzymes activity by measuring the current resulted from the oxidation of the cellular hydrogen peroxide produced by applying constant voltage of 0.65 V vis Ag/AgCl reference electrode. The current resulted in the system with direct correlation to the amount of H2O2 production and consumption by NADPH oxidase and myeloperoxidase (MPO) respectively.
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