OXALIPLATIN: AN ANTICANCER DRUG INDUCING SEVERE NEUROPATHY BY AFFECTING THE VOLTAGE-GATED POTASSIUM CHANNELS IN THE NERVE FIBERS OF THE PERIPHERAL NERVOUS SYSTEM * 
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Oxaliplatin is a novel chemotherapeutic agent used for the treatment of colorectal and other cancers, but its use is limited by the development of peripheral neuropathy. Studies suggest that this adverse effect could result from a specific interaction of oxaliplatin with ion-channels located in the cellular membrane (Pasetto et al., 2006). Previous in vivo and in vitro studies have also suggested that the neurotoxic effect of oxaliplatin is associated with impairment of the voltage-gated sodium channels (VGNaCs). There is also indication of voltage-gated potassium channel (VGKC) involvement in oxaliplatin-induced and, the related cisplatin-induced neuropathy. The aim of the present study was to investigate in vitro the development of the oxaliplatin-induced acute neurotoxicity on the sciatic nerve fibres of the rat and the relative contribution of impairment of VGNaCs and VGKCs on acute neurotoxicity. For this purpose a model based on the isolated sciatic nerve of the rat was used. The nerve was placed into a three-chamber recording bath and was incubated in saline where oxaliplatin was diluted at clinically relevant concentrations. The nerve was electrically stimulated at the proximal part while the Compound Action Potential (CAP) was recorded from the distal part using an A.C. amplifier. The recording bath permits the monitoring of the evoked compound action potential (CAP) for over 24 hours. For comparison purposes, in addition to oxaliplatin, the isolated nerve was exposed to 10 mM of 4-aminopyridine (4-ap), a blocker of the VGKCs, and 1% lidocaine, a blocker of the VGNaCs. The results of this study showed that the effects of oxaliplatin, at a concentration range of 100 to 200 µM on the nerve fibers are qualitatively much more similar to those caused by 4-ap, but more pronounced. In contrast, although oxaliplatin reportedly affect VGNaCs, in our experiments, its action had no similarities to that of lidocaine. The action potentials of the motor fibers increase in duration after oxaliplatin treatment while the sensory fibers respond with bursts of action potentials after a single stimulus. In conclusion, our experiments are suggestive of a direct effect of oxaliplatin to the VGKCs, which may have been previously overlooked and may help guide the development of neuroprotective therapies in the future. 
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