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The effects of Kv1.3 and IKCa1 potassium channel inhibition on calcium influx of human peripheral T lymphocytes in rheumatoid arthritis

Introduction. The transient increase of the cytoplasmic free calcium level ([Ca2+]cyt﻿) plays a key role in the process of lymphocyte activation. Kv1.3 and IKCa1 potassium channels are important regulators of the maintenance of calcium influx during lymphocyte activation and present a possible target for selective immunomodulation.
The aim of this study was to evaluate the differences of calcium influx kinetics and to characterize the effects of potassium channel inhibition on short-term peripheral blood T lymphocyte activation in patients recently diagnosed with rheumatoid arthritis (RA).
Method. We took peripheral blood samples from 10 healthy individuals and 9 recently diagnosed RA patients. We registered the calcium influx kinetics of CD4, Th1, Th2 and CD8 cells following activation, applying a novel flow cytometry approach. We also assessed the sensitivity of the above subsets to specific inhibition of the Kv1.3 and IKCa1 potassium channels. Recordings were evaluated with our specific software. We measured the expression of Kv1.3 channel in the investigated lymphocyte subsets.
Results. The peak of calcium influx in lymphocytes isolated from RA patients is reached more rapidly, indicating that they respond more quickly to stimulation compared to controls. In healthy individuals, the inhibition of the IKCa1 channel decreased calcium influx in Th2 and CD4 cells to a lower extent than in Th1 and CD8 cells. On the contrary, the inhibition of Kv1.3 channels resulted in a larger decrease of calcium entry in Th2 and CD4 than in Th1 and CD8 cells. No difference was detected between the lymphocyte subsets in the sensitivity to IKCa1 channel inhibition among RA patients. However, specific inhibition of the Kv1.3 channel acts differentially on calcium influx kinetics in RA lymphocyte subsets. CD8 cells, which are mainly cytotoxic T lymphocytes are inhibited the most dominantly. However Th2 cells are also affected to a noteworthy extent.
The changes to the sensitivity of Kv1.3 channel inhibition seem to be unrelated to its altered expression hence functional alterations must also play a role in differential sensitivity upon inhibition detected between RA patients and healthy controls.



