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Kv7.2 channels shape excitability and saltatory conduction at the node of Ranvier in heavily myelinated nerves 
Sotatsu Tonomura; Jennifer Ling; Jianguo G. Gu (presenting Author)
Department of Anesthesiology and Perioperative Medicine, School of Medicine, University of Alabama at Birmingham, Birmingham, AL 35294, USA
Introduction Previous immunohistochemical studies have shown the expression of Kv7.2 channels at nodes of Ranvier (NRs) of myelinated nerves. However, the functions of these channels at NRs remain elusive. Methods In the present study, we addressed this issue by directly applying whole-cell patch-clamp recordings at NRs of rat lumbar spinal ventral nerves in ex vivo preparations. Results We show that depolarizing voltages evoke large non-inactivating outward currents at NRs, which are partially inhibited by Kv7 channel blocker linopirdine and potentiated by Kv7 channel activator retigabine. Furthermore, linopirdine significantly alters intrinsic electrophysiological properties of NRs to depolarize resting membrane potential, increase input resistance, prolong AP width, reduce AP threshold, and decrease AP amplitude. On the other hand, retigabine significantly decreases input resistance and increases AP rheobase at NRs. Moreover, linopirdine increases excitability at NRs by converting single AP firing into multiple AP firing at many NRs. Saltatory conduction velocity is significantly reduced by retigabine, and AP success rate at high stimulation frequency is significantly increased by linopirdine. Conclusions Collectively, Kv7.2 channels play a significant role in regulating intrinsic electrophysiological properties and shaping saltatory conduction at NRs of motor nerve fibers of rats. These findings may provide insights into how loss-of-function mutations in Kv7.2 channels can lead to neuromuscular disorders in patients.
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