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  Octopus cells, neurons in the most posterior and dorsal part of the mammalian ventral cochlear nucleus (VCN), convey the timing of synchronous firing of auditory nerve fibers to targets in the contralateral superior paraolivary nucleus (SPN) and ventral nucleus of the lateral lemniscus (VNLL).  Octopus cells detect the coincidence of synchronous firing in populations of auditory nerve fibers and convey the timing of that coincidence with great temporal precision. Octopus cells fire conventional, Na+ action potentials but a voltage-sensitive Ca2+ conductance was also detected. Coronal slices of the ventral cochlear nucleus (VCN) were prepared from mice (ICR strain) of between 17 and 19 postnatal days.  The animals were decapitated and the head was immersed in normal physiological saline.  Following the removal of the brain from the skull, slices of 180 µm thickness were cut using an oscillating tissue slicer.  Calcium current was studied under voltage clamp condition.  Currents, carried by Ca2+ or Ba2+ and blocked by 0.4 mM Cd2+, were activated by depolarizations positive to –50 mV and peaked at –23 mV. At –23 mV they reached 1.1 ± 0.1 nA in the presence of 5 mM Ca2+ and 1.6 ± 0.1 nA in 5 mM Ba2+. 10 µM BAY K 8644, an agonist of high-voltage-activated L-type channels, enhanced IBa by 63 ± 11% (n=8) and 150 µM nifedipine, an antagonist of L-type channels, reduced the IBa by 65 ± 5% (n=5).  0.5 µM (-Agatoxin IVA, an antagonist of P/Q-type channels, or 1 µM (-conotoxin GVIA, an antagonist of N-type channels suppressed IBa by 15 ± 4% (n=5) and 9 ± 4% (n=5) respectively. On average 16% of the current remained in the presence of the cocktail of blockers, indicative of the presence of R-type channels. Together these experiments show that octopus cells have a depolarization-sensitive gCa that is largely formed from L-type Ca2+ channels and that P/Q, N and R type channels are expressed at lower levels in octopus cells.                                                                                                                                                                      
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