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Abstract: 

Chronic kidney disease (CKD) is characterized by metabolic complications that might stem from mitochondrial injury and dysfunction. Measurement of the Mitochondrial Membrane Potential (MMP) is an established approach to assess mitochondrial functional integrity. A reduced MMP is believed to indicate mitochondrial dysfunction. We used the Live Cell Array (Molecular Cytomics ™) to measure MMP at the resolution of a single cell, in a heterogeneous peripheral blood mononuclear cell (PBMC) population from patients with CKD and healthy volunteers. The objective of the present study was to develop and standardize the best protocol to study these parameters.
PBMC’s were isolated from a blood sample and incubated with verapamil and the fluorescent dyes, tetramethylrhodamine-ethyl-ester-perchlorate (TMRE) and MitoTracker Green FM (MTG) and then loaded onto a Live Cell Array slide. After basal bright field, MTG and TMRE images were taken, these were then repeated after incubation with 5(M oligomycin, an inhibitor of F1F0ATP synthase that hyperpolarizes the inner mitochondrial membrane. Images were analyzed before and after adding oligomycin; the fluorescense intensity after obtaining the ratio of TMRE to MTG images was used as a measure of MMP.

Preliminary results showed that MMP at single cell level had greater variability among patients compared to controls under both basal and post-oligomycin conditions. After adding oligomycin, both controls and subjects showed a significant increase in MMP. The mean MMP was lower at baseline among patients compared to controls but higher after addition of oligomycin; the interaction between pre-post oligomycin difference in MMP with subject category (CKD vs control) was significant at p<0.001.

Even with limited data, certain trends were apparent, including greater heterogeneity among cells and an exaggerated response to oligomycin among patients. Use of the Live Cell Array to study MMP at single cell level offers insight into pathophysiology and variable cell responses in disease states. Additional standardization of image analysis is needed to develop the best approach that is inclusive of the entire population of available cells and avoids bias. The use of cell markers to identify sub-populations and statistical techniques to account for clustering within patients will further refine these inferences.
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