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INHIBITION UNDERLIES THE ENCODING OF SHORT VOICE ONSET TIMES IN THE 
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Recent experiments in our laboratory have shown that voice onset time (VOT) , the time 
between consonant release and the first glottal pulse of an ensuing vowel, is effectively encoded 
by neurons within the ventral cochlear nucleus (VeN). In this investigation we examined the 
possible neural mechanisms which may underlie this VOT encoding. In male rats anaesthetised 
with urethane (2.5g1kg i.p), microelectrodes containing 1M potassium acetate, were inserted 
into the VCN. Speech stimuli consisting of 3 syllables spoken naturally by a male and female 
were presented at double rate and 3 intensities (/betJ, /detJ, and /getJ at 45, 65 and 75 dB SPL). 
Intracellular recordings were made in 12 neurons, eight of which had a response to pure tones 
typical of spherica(bushy neurons, responding in a primary-like (PL) fashion. The remaining 
cells were classified as either globular bushy (n=2) or stellate cells (n=2). In PL neurons, the 
VOT period was associated with hyperpoJarisation. The duration and amplitude of this 
hyperpolarising influence was greater for female speech. These PL units showed better 
encoding of VOT than other cell types in which hyperpolaisation was less evident and action 

> potenitals were often evoked during this period at the highest intensity level. We propose that 
this hyperpolarisation is due to stimulation of inhibitory sidebands by the high frequency 
frication noise within the VOT period. This inhibition reduces the probability of action potential 
generation during the VOT period and enhances the salience of the voice onset enabling more 
effective encoding of VOT than seen in the auditory nerve. 
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Effects of Steroids on Electrical Impedance Following Cochlear Implantation in Guinea Pigs 
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Efficient and safe electrical stimulation of the auditory nerve relies on a relatively low and stable 
impedance of the intracochlear electrodes. Our previous studies indicated that post-operative 
fibrous tissue growth increased electrode impedance, while others showed that use of steroids 
can diminish this tissue response. The present study examined the effects of steroids on electrical 
impedance and tissue response following cochlear implantation. Guinea pigs were anaesthetised 
(ketamine 40 mglkg, xylazine 4 mglkg, ip) and unilaterally implanted with an electrode array 
following either no treatment, or flushing of the scala tympani with Dexamethasone (4 mg/m!) or 
Triamcinolone (40 mg/ml). Access resistance (Ra), total impedance (Ze) and polarisation 
impedance (Zpol=Ze-Ra) were measured periodically for 4-5 weeks using charge-balanced, 
biphasic current pulses (0.5 rnA, 50 Ils/phase, 2000 pulses/s). Preliminary results showed that 
impedance increasi?d significantly -I week after implantation for all three groups studied and 
reached a peak at 2-3 weeks after implantation (Table 1). There were no significant differences 
in impedance change across groups (p>0.05, ANOV A) indicating that a single application of 
steroids does not influence the post-operative impedance change in the guinea pig cochlea. 

Table 1: Mean and SD oCR,., Zoot and Ze (kQ) Cor the three groups studied 
Control (n=4) Dexamethasone (n=3) Triamcinolone (n=5) 

Day I Peak Day I Peak Day I Peak 
Ra 1.17±0.14 4.17±2.03 1.4l±0.60 4.37±1.62 1.29±0.26 5.12±1.68 
Ze 2.06±O.15 6.22±2.42 2.8l±0.90 7.03±2.06 2.49±0.22 7.87±1.90 
Zpol 0.89+0.06 2. 14±0.44 1.40±0.44 2.77±O.48 1.20+0.15 2.69±0.65 
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