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LATERAL INHIBITION IN VENTRAL COCHLEAR NUCLEUS CHOPPER NEURONS: I~CONTRIBUTION TO CODING OF A SPEECH FEATURE 
K. Needham', A.G. Paolini', J.e. Clarey" and G.M. Clark,·b 

"HCRC, Department of Otolaryngology, The University of Melbourne, Royal Victorian Eye and 

Ear Hospital and t>rhe Bionic Ear Institute, 384-388 Albert St., East Melbourne, 3002 


Lateral inhibition in the auditory system enhances excitatory responses by suppressing off-best 

frequency (BF) neural activity. Previous work l has suggested that lateral inhibition activated by 

high frequency frication noise associated with stop consonant plays a role in coding voice onset 

time (VOT), the period between consonant release and onset of the ensuing vowel. This 

investigation in the ventral cochlear nucleus (VCN) examines the contribution of later< 

inhibition in chopper neurons to the encoding of VOT. In male rats anaesthetised with urethar 

(2.6g1kg i.p), microelectrodes (1M KAc) were used to record responses of 25 chopper neuron 

that show either sustained or transient chopping to SF tones. In 7 neurons, intracelJul 

recordings demonstrated lateral inhibition by the presence of hyperpolarisation in response 

off-BF tones. Also, extracellular recordings from choppers with high spontaneous rates exhibil 

suppression of neural activity to tones presented above BF. Stop consonant-vowel sylJab 

spoken by a male (voiced:lbotl, Idoti, Igotl and unvoiced:/potl, Itotl, Ikotl ) were presented ( 

65, and 75 dB SPL). A low-pass digital filter was then applied to remove frequency compom 

of the syllable outside the high-frequency edge of a neuron's excitatory response a 

Extracellular recordings from 16 choppers revealed a significant increase in mean disch. 

during VOT following speech filtering in voiced syllables. Conversely, in 53 primary· 

neurons no significant change in activity was observed in response to filtered speech. T .. ~__ 

results indicate that lateral inhibition influences responsiveness during VOT in chopper neurons. 

I. Paolini, A.G., Clarey, J.e., and Clark, G.M. Proc. Aust. Neuroscience Soc., 12, p. 219, 2001. 

Poster 2-330 
ULTRASTRUCTURE OF HIGHER ORDER AND INTRALAMINAR NUCLEI 


OF THE THALAMUS 

B.D Power & J. Mitrofanis 
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The higher order and intralaminar nuclei of the thalamus have been implicated in some critical, 
yet very different aspects of forebrain activity, from transferring information from one cortical 
area to another (higher order) to generating arousal (intralaminar). Here we describe some key 
ultrastructural differences that may underlie their functional differences. Sprague Dawley rats 
were anaesthetised with sodium pentobarbital (Nembutal 60mg/ml), perfused with a mixture of 
aldehydes and had their brains sectioned and prepared for electron microscopy using standard 
methods. The posterior thalamic nucleus (Po; higher order) was characterised by synaptic 
glomeruli that had large terminals with round synaptic vesicles and pale mitochondria (RLP), 
making asymmetric synapses with a single large dendrite. Occasionally, small terminal profiles 
(F type) containing pleomorphic vesicles and making symmetric synapses with dendrites, were 
seen to contribute to the glomeruli. Outside of the glomeruli, small terminal profiles containing 
round vesicles and electron dense mitochondria (RSD) were seen to synapse asymmetrically on 
both small and large dendrites. RSDs often formed distinct clusters, where 2 to 4 RSDs 
synapsed on a single dendrite. The parafascicular nucleus (Pf•. intralaminar), unlike Po, did not 
contain glomeruli. Pf was characterised by many clusters of RSDs, making asymmetric 
synapses with dendrites; some RSDs were found synapsing out of these clusters. Large 
terminals with round vesicles and dense staining mitochondria (RLD) and F type profiles, 
although sparse, were also observed. In both Po and Pf, there were no profiles making synapses 
on other vesicle filled profiles seen, reflecting the absence of interneurones in these nuclei. 
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