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EFFECTS OF A SENSORINEURAL HEARING LOSS 


PROPERTIES OF AUDITORY NERVL_. ___. 

L. A. Roberts\ R. K. Shepherd l

, A. G. Paolini\ G. M. ClarkI and A. Bu;kite 
lDepartment of Otolaryngology, University of Melbourne, Parkville 3052, Victoria, 

2The Bionic Ear Institute, East Melbourne, 3002, Victoria. 

We hypothesised that the loss of the peripheral processes and the partial demyelination of 
auditory nerve fibres (ANFs) following a sensorineural hearing loss would increase their 
refractory properties. Normal control, and long-term (2.5 months) systemically deafened rats 
were anaesthetised (urethane, 1.3 glkg i.p.), a bipolar stimulating electrode was implanted into 
the scala tympani and glass microelectrodes (30-80 Mn) used to record single ANF activity. 
Stimuli (pairs of 100 Jls/phase charge balanced biphasic pulses with interpulse intervals (IPIs) of 
0.34-10 ms) were presented at 6 dB above threshold using a repetition interval of 250 ms. 
Absolute refractory period (ARP) was defined as the IPI at which the probability of eliciting a 
spike to the second stimulus was 0.1. In the present results, based on recordings from 62 fibres, 
ANFs were distinguished from cochlear nucleus (CN) neurones by their significantly shorter 
median latencies (AN: 0.575ms vs CN: 1.137ms; Whitney-Mann Rank Sum, p<O.OOOI). There 
were no significant differences between minimum ANF latencies from normal and deafened 
animals. Although the median ARP was greater in deafened versus normal animals, this 
difference was not statistically significant (normals: medianO.658ms, interquartile range 0.554
0.913ms; deafened: 0.772ms and 0.616-1.073ms; p=0.16). Finally, the spike latency associated 
with the second pulse of a pair systematically increased with decreasing IPI, contrasting with the 
stable latency of the response to the leading pulse. Although pathological changes to ANFs may 
increase their refractory properties, at this duration of deafness these changes were not 
significant. 

Poster 1-127 
, 

ACOUSTIC AND PSYCHOPHYSICAL ERRORS OF VIRTUAL AUDITORY SPACE 
GENERATED USING INTERPOLATED HEAD RELATED TRANSFER FUNCTIONS 
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2 
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Virtual auditory space (V AS) is generated by filtering headphone presented sounds so that the 
sound waves at the eardrum are effectively the same as if the sound source had been located 
in free space. The filter functions are derived from the individual's head related transfer 
functions (HRTFs), measured using in-ear microphones for 393 discrete spatial locations 
equally spaced about the listener. To synthesize continuous auditory space it is necessary to 
interpolate between the discretely measured HRTFs. In this study either a spherical thin plate 
spline (STPS) or a nearest neighbour (NN) method of interpolation was applied to the 
principal components of the amplitude spectra of the HRTF. So modelled HRTFs were 
reconstructed into the time domain using a minimum phase approximation for the interaural 
time differences. The acoustic accuracy of STPS and NN were assessed by reducing the 
number of measurements used for interpolating the HRTFs (250,150,50,20) and calculating 
the mean squared error of the modelled HRTFs. A simple functional relationship between the 
error and number of HRTFs contributing to the interpolation was found. The STPS method 
produced less error that the NN method. The localization accuracy of 5 subjects in V AS using 
modeled HRTFs was measured to determine the psychophysical significance of the acoustic 
errors. Localization accuracy measured by the spherical correlation of the perceived and 
actual sound locations decreased as predicted by the mathematical error. It was found that 
there is no significant acoustic error in localization accuracy using as few as 150 HRTFs and 
there was still considerable localization performance with only 20 interpolated HRTFs. 

Prac. Aust. Neuroscience Soc. Valll, 2000 

, I I 

.- ~ --.~..",....,-,-~-~
~~)I( " 'JtO: ~ •..;\ ., • /r ",,~.,,1; "'\.."'l 

v # ...... 

144 



Minerva Access is the Institutional Repository of The University of Melbourne

Author/s:
Roberts, L. A.;Shepherd, R. K.;Paolini, A. G.;Clark, Graeme M.;Burkitt, A. N.

Title:
Effects of sensorineural hearing loss on the refractory properties of auditory nerve fibers

Date:
2000

Citation:
Roberts, L.A., Shepherd, R.K., Paolini, A.G., Clark, G.M. & Burkitt, A. (2000). Effects
of sensorineural hearing loss on the refractory properties of auditory nerve fibers. In
Proceedings of the Australian Neuroscience Society, Melbourne, Vic.

Persistent Link:
http://hdl.handle.net/11343/27072

http://hdl.handle.net/11343/27072

