Use of BD Oxygen Biosensor System to Assess Isolated Islets of Langerhans: Oxygen Consumption as a Potential Measure of Islet Potency
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The measurement of cellular oxygen consumption rate (OCR) is a potential tool for the assessment of metabolic potency of isolated islets of Langerhans prior to transplantation in clinical patients. In this study, a commercially available 96-well plate fluoroprobe, the BD Oxygen Biosensor (OBS), was utilized to measure equilibrium OCR and an initial slope method dO2 in twenty-six human islet preparations. Islets were subjected to incubation in low (2.2 mM) and high (22mM) glucose supplemented medium and both differential dO2 and differential equilibrium OCR were measured kinetically based on the change in fluorescent signal. Concurrently, athymic nude mice were transplanted with 2,000 IEQs under the kidney capsule from the same preparation. The ratio of high glucose dO2 initial slope to low glucose dO2, designated the dO2/ initial slope index showed a predictive capability in distinguishing poor reversal while the equilibrium OCR index was substantially predictive of rapid reversal in the nude mouse transplants. There was also a predictive trend of the high glucose dO2/OCR to This would suggest that the measurement of OCR/initial slope index on the BD Oxygen Biosensor could be a potential tool for the pre-transplant assessment of islet cell potency.

