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Abstract-Single unit recordings were obtained in the cochlear nuclear complex of the unanesthetized, 

decerebrate cat. Sixty-six of 282 units were localized to the posteroventral cochlear nucleus, 17 from the 

multipolar cell area and 49 from the octopus cell area. Spontaneous rates ranged from less than 1 to 75 

spikes per second in the multipolar cell area and from less than 1 to 135 spikes per second in the octopus 

cell area. Poststimulus time histograms revealed four response types, at the best frequency, in the 

posteroventral cochlear nucleus, These responses were: (1) primary-like (maximum response shortly after 

the stimulus onset, followed by a reduction in activity to a steady state): 12) chopper (similar to 

primary-like but with multiple peaks in the first IO- IS milliseconds); (3) onset-rx (onset response fo- 

lowed by a low level of excitation): and (41 onset-in (onset response followed by Inhibition). The onset-in 

responses represented the first observations of inhibition, at best frequency, for onset units in the 

mammahan cochlear nuclear complex. Analysis of interspike Interval distributions showed that both 

spontaneous and driven activity consisted of irregular intervals for all four response types. 

Activity-intcnsit~ functions for primary-like. chopper and onset-ex umts showed monotonic increases 

with increases in stimulus intensity. Activity-intensity functions for onset-in units were non-m~~notonic. 

Latency-intensity functions for primary-like, chopper and onset-ex units exhibited monotonic decreases 

with increases in intensity. Latency-intensity functions for onset-in units were non-monotonic. In con- 

trast to primary-like, chopper and onset-ex units, onset-in units do not retain the intensity and temporal 

information coded in the eighth nerve, as least for stimuli above 2 kilohertz. It is hypothesized that a 

depolarization block. caused by the massive eighth nerve input to octopus cells. is responsihle for the 

inhibition observed from onset-in units. 

The posteroventral cochlear nucleus (PVCN), within 
the cochlear nuclear complex, can be parcelled into 
two divisions. one rostra1 and one caudal. 0sen3” 
referred to the rostra1 PVCN as the multipolar cell 
area (MCA); it consists of a heterogeneous group of 
multipolar and small cell~.‘~,~~ The caudal pole of the 
PVCN, containing a relatively homogeneous popula- 
tion of octopus cells. with an occasional small 
ce11,24~2”~35 was termed the octopus ceil area (OCA) 
by 0sen.35 Kane’s24 Golgi and electron microscopic 
study demonstrated that primary (8th nerve) endings 
terminate on more than 70”/:, of the somatic and 
proximal dendritic surface of octopus cells. Antero- 
grade tracing studies, using labelled amino acids, con- 
firmed the observations that octopus cells receive a 
massive somatic input from the cochlea.23~2’ In con- 
trast, electron microscopic studies of multipolar (stel- 
late) cells in the posterior region of the anteroventral 
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teroventral cochlear nucleus; onset-ex/in PSTH pattern of 

onset followed by excitation,!inhibition. 

cochlear nucleus have revealed that less than 15”,, 
of their somatic surface is covered by synaptic ter- 
minaIs.44 

Godfrey, Kiang & Norris” conducted a systematic 
single unit investigation of the PVCN in the barbitu- 
rate anesthetized cdt. These investigators classified 
their units according to the appearance of the poststim- 
ulus time histogram (PSTH) pattern to 25 ms tone 
bursts at the uzit’s best frequency, IO--15 decibels (dB) 
above threshold. On this basis three types of units 
were identified in the MCA: chopper units (a multi- 
peaked response. whose peaks are not related to the 
frequency of the stimulus), primary-like units and 
‘extraordinary’ units. Most units within the OCA dis- 
played little or no spontaneous activity; the main re- 
sponse to a tone burst was a spike which shortly fol- 
lowed the onset of stimulus. The onset responses were 
of two types: on-type I, with no activity after an in- 
itial spike. and on-type L. with a low level of activity 
after the initial spike(s): these responses were pre- 
sumed to come from octopus cells. Although high 
intensity stimuli did not affect the response of on-type 
I units. such stimuli elicited from on-type L units an 
increased number of discharges, leading to a chopper 
response at highest intensities. To high intensity, 
900ms tones, on-type L units showed a primary-like 
response or a dip response (similar to a primary-like 
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response, but with a decrease in response ~.atc 
between the onset transient and the steady state dis- 

charge). Romand3’ and Gisbergen. Grashuis. Johan- 
nesma & Vendrik15 have also observed onbct rc- 
sponses in the OCA of the anesthetized cat. 

Most physiological studies of the cochlear nuciea~ 
complex, including all studies of the PVCN. have 

used anesthetized preparations. However. discharge 

patterns may differ between barbiturate and decerc- 

brate preparations. as has been shown in the dorsal 
cochlear nucleusL4~‘” and in the lateral superior 

olive.6 Webster & Aitkin’” have pointed out that 

units in several regions of the auditory system display 

higher spontaneous rates in the unanesthetized state 
than in the anesthetized state. Such findings led us to 

investigate whether there are similar differences 
between the response characteristics of PVCN 
neurons in the anesthetic-free cat and in the anesthe- 
tized cat. 

EXPERIMENTAL PROCEDURES 

Animal preparation 

Units reported in this study came from 15 cats of either 

sex. Animals were anesthetized with halothane in a mixture 

of 67% nitrous oxide and 337, oxygen and were rendered 

decerebrate by a pre-collicular transection of the braln- 

stem. Anesthesia was discontinued after decerebration. The 

posterior fossa approach was used to expose the caudal 

part of the cochlear nuclear complex. which could hc 

viewed by aspiration or displacement of a small portion of 

the choroid plexus. 

Glass-coated platinum-iridium electrodes”’ with tips 

10-20 micrometers long and 15 micrometers wide, and 
with resistances of 1 15 megohms, were used. After puslt- 

ioning the electrode behind the PVCN. the exposure wa\ 

flooded with 3”,, agar-agar in saline to reduce brainstem 

pulsations and to keep the nervous tissue moist. The clec- 
trode was advanced in a horizontal plane with a David 

Kopf hydraulic microdrive. Noise bursts were used to 

probe for units. The integrity of the peripheral auditory 

system was monitored by checking the neurophonic.“‘,5J 

Measurements of the brain surface depth and the depth 01 

a lesion made at the end of an electrode track wcrc u\ed 

for subsequent reconstruction of the track. 

When a recording session was completed. the animal 

was perfused through the heart with IO”,, formalin. folio\\- 

ing a saline exsanguination. The hrain uas removed. plc- 

pared for frozen sectionmg and cut III a horizontal plane 

(same plane as the electrode tracks). Serial sections through 

the cochlear nuclear complex were stained for Nissl suh- 

stance with Cresyl-echt violet or thionine. Elcctrodr track 

reconstruction, based on Osen’s” classification. altowcd 

for localization of the recording sites within the ~ocblea~- 

nuclear complex. 

Short tone presentations consisted of 50 repetitions of a 

200 ms signal with a one second interstimulus interval or. 

at later stages of the study, 500 repetition of 25 or 50 ms 
duration with a 100 ms interstimulus interval. Long tones 

were 1000 ms in duration. at a 5 s interstimulus interval. 

All stimulus presentation, data collection, data storage and 
on-line data analysis were under the control of a Digttal 
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