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ELECfR I CALLY-DRIVEN RESPONSES OF NEURONES IN TIlE CAT VEN1RAL I 

COCHLEAR NUCLEUS 
C.L. Maffi. R.K Shepherd, Y.c. Tong and G.M Clark, Department of Otolaryngology, University of 

Melbourne, Parkville, Victoria 3052, Australia. 


Firing patterns of cat auditory nerve fibres stimulated by constant-current biphasic pulses have 

been preyiously described (Javel el aI., 1987). The present study investigated the activity of ventral 

cochlear nucleus (VCN) neurones elicited by current pulses. The objective was to compare electrically

driven activity across VCN units differentiated on the basis of their acoustic response type and classified 

according to the scheme of Rhode and Smith (1986), namely 'primary-like' (PL) and 'chopper' (C) 

units. 


Normally hearing cats were anaesthetized with pentobarbitone sodium (40 mg kg'" intra

peritoneally). Supplemental doses of anaesthetic were administered throughout each experiment. A 

stimulating electrode was implanted unilaterally, and consisted of either a bipolar scala tympani array 

(intracochlear) or a mono polar ball electrode placed on the round window (extracoch1ear). The 

ipsilateral cochlear nucleus was exposed and the responses of single VCN units were recorded 

extracellularly. Each unit's characteristic frequency and acoustic response type were determined using 

tone bursts. Unit responses to charge-balanced, constant current, biphasic pulses presented at various 

pulse rates were subsequently recorded. Animals were sacrificed at the end of each experiment with 

an anaesthetic overdose. 


Post-stimulus time response patterns of PL and C units to acoustic stimulation arc readily 
differentiated from each other (Rhode & Smith, 1986). However with electric stimulation, post

. stimulus time response patterns of PL and C units were found to be very similar. Electrically-driven 
spikes elicited from both unit types were highly synchronized with the electric pulses. Two spike peaks 

} 
could be distinguished in the electrically-driven responses of both PL and C units: a shorter latency 
response (SLR) and a longer latency response (LLR). It was hypothesized that the SLR arises from 

~ excitation of auditory nerve fibres while the LLR is due to electrophonic activity, that is, either
' 

mechanical or e.lectrical stimulation of hair cells. The SLR was observed in all electricaIly-driven 

responses of VCN neurones, while the LLR was most cQmmonly elicited monopolarly. The LLR 

occurred at least 0.8 ms after the SLR and its latency increased inversely with the unit CF. The SLR 

firing rate in both PL and C units increased monotonically with stimulus intensity and was equal to the 

pulse rate at saturation intensity, up to pulse rates of 600 pulses S'l. Dynamic range of the SLR was 

in the order of 2 - 6 dB for both PL and C units. Threshold intensity of the LLR was generally lower 

than that of the SLR. Firing rate of the LLR increased with stimulus intensity until the appearance 


j _ of the SLR, whose spike rate increased at the expense of the LLR. Fine differences in the temporal 

features of the SLR elicited from PL and C units with electric stimulation were observed: spike latency 

of the SLR was typically-shorter for PL units than for C units, and the SLR of PL units tended to be 

more highly synchronized with the electric stimuli than that of C units. 


In conclusion, fine temporal differ~nces were observed between the electrically-driven responses 

of acoustically-differentiated VCN units (PL and C). However PL and C units exhibited relatively 

homogenous response propertie~ when compared with their response to acoustic stimulati<;>n. These 

results suggest that the physiological processes that distinguish VCN neurone types from one another 

with acoustic stimulation are not in evidence using pulsatile electric stimuli at the pulse rates tested. 

It is speculated that electric current stimuli which arc capable of enhancing the temporal differences 

between acoustically-differentiated VCN units may be more effective in providing information useful 

to cochlear implant subjects. 
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