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Intro duction

The aim of this laboratory exercisewas to classify single units recorded from the cochlear
nucleuson the basisof their PST and interval histogram shapes.

We were provided with a tape recording of data from an experiment (anesthetized
preparation) performed by Dr. Peter Cariani. We usedthe computer program LabVIEW
to construct PST and interval histograms. The following sections describe results and
classi cation of neurons.

Results

The table in gure 1 summarizesthe classi cation of neuronsbasedon the shapesof PST
and interval histograms. The histograms are shavn in gures at the end of the report.
Classi cation wasdone at soundlevels 30 dB above threshold and theselevels are shavn in
the table. Also shawvn in the table are ratings for the quality of spikes. The ratings (a), (b)
and (c) expressrelative di cult y in discriminating spikesagainsta badkground of noise. As
one progressedrom (a) to (c), the dicult y level increases.

Classi cation

34-1: This unit is an onset chopper and it is apparert from the characteristic shape
of the PSTH.

35-1: This is a pauser unit. There is pause of approximately 5 ms after the initial
peakin the PSTH.

35-4: This unit alsolooks like a pauser. There is a relative pauseof approximately 5
ms after the initial peakin the PSTH.

35-5: This unit is a transient chopper. Distinct chopping can be obsened in the
beginning of the PSTH but it fadesaway later.

35-9: This unit hasalow CF and appearsto be phase-laked. It hasa very high spon-
taneousrate and one can obsene spikesall over in the interval histogram. Howewer,
the strong initial peakin the interval histogram suggeststhat the cell is probably a
sustained chopper.



Unit CF Level | Unit Type Spike Quality | Figure | Cell Type
kHz | dB SPL

34-1 8.8 50 Onset Chopper @) 2 Giant or
Stellate (PVCN)

35-1 1.35 55 Pauser @ 3 Fusiform or
Elongate (DCN)

35-4 1.4 45 Pauser (b) 4 Fusiform or
Elongate (DCN)

35-5 5.9 55 Transiert Chopper (@) 5 Stellate (PVCN)

35-9 0.105 60 PhaselLocked (b) 6 Stellate (AVCN)?

35-24b| 33 55 Primary Like (b) 7 Bushy (AVCN)

35-36 | 2.29 50 Primary Like (b) 8 Bushy (AVCN)

Figure 1: Classi cation of Neurons

35-24b: This is a primary-lik e unit. Both the PST and interval histogramshave shapes
characteristic to primary-lik e units.

35-36: This too is a primary-lik e unit. The histograms have shapes characteristic to
primary-lik e units.

E ect of sound level

We studied the e ect of sound level on PST shape for the unit 35-5. Figures 9, 10 and 5
shaw histogramsfor this unit for levels25dB, 40dB and 55dB respectively. One canobsene
chopping at all three levels. However, there are somedi erences. At 25dB, the peakin the
interval histogram hasa value of around 500 spikes/bin. Though smallin number, there are
inter-spike-intervals with valuesaslarge as12ms. At 40dB and 55 dB, the peaksare much
higher and there are almost no inter-spike-intervals greater than 4 ms. Thus, the chopping
characteristic increaseswith level. But there is no di erence in the rate of chopping, peaks
occur in the interval histogram at around 1.5 ms for all three levels. In somechopper units,
a level su cien tly high can produce a primary-lik e PSTH but aswe can see,55 dB is not
high enoughfor the unit 35-5to result in a primary-lik e PSTH.

Questions and Answ ers

Anatomical Cell Types

Anatomical cell type expected of ead unit is mentioned in the table (gure 1).

Problem of simultaneous recording

A PST histogram likethe onein gure 4 might be expectedif the recordingis simultaneously
from a chopper unit and an onset unit. When recording from a single unit, the waveforms



of all spikesobsened on the oscilloscoge are very similar. Howewer, if the spike waveforms
are not similar, it is a hint that oneis recording simultaneously from more than one unit.
Observing a notc h in a phase-lo cked unit

Making the bin-width very small will minimize the phase-laking display in the PSTH,
perhapsmaking the notch more visible.

False triggers

If there are spikesin the interval histogram in the very beginning, corresponding to intervals
shorter than the refractory period, one can be sure that such spikesare falsetriggers.
High sound levels

The responseof neuronswill be a ected by the level of tone bursts presernied. The response
might be saturated or qualitativ ely di erent from the usual response. For example, chopper
units might generateprimary-lik e PST histograms when the stimulus is preserned at high
levels.

Primary-lik e unit and primary-lik e PSTH

A primary-lik e PSTH can result from units other than primary-lik e units. As an example,
a chopper unit might produce a primary like PSTH if preserted with high sound level
stimulus.

Prep otential units

One can increasethe gain just enoughso asto trigger at every pre-potential. The PSTH
would look like two identical histograms shifted and superimposed. In other words, peaks
would occur in pairs and the time di erence betweenthe peakswould correspond to the
synaptic delay.

Place of recording

The composition of the ertire data set suggeststhat most units were recordedfrom AVCN.
One plausible electrode pathway is DCN ! PVCN ! AVCN.
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Figure 2: Unit 34-1,CF = 8.8 kHz, Level = 50 dB SPL; Onset Chopper
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Figure 3: Unit 35-1,CF = 1.35kHz, Level = 55dB SPL; Pauser
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Figure 4: Unit 35-4,CF = 1.4kHz, Level = 45dB SPL; Pauser
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Figure 5: Unit 35-5,CF = 5.9 kHz, Level = 55dB SPL; Transiert Chopper
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Figure 6: Unit 35-9,CF = 105Hz, Level = 60 dB SPL; Phase-laked



Figure 7: Unit 35-24b,CF = 33 kHz, Level = 55dB SPL; Primary Like



Figure 8: Unit 35-36,CF = 2.29kHz, Level = 50dB SPL; Primary Like
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Figure 9: Unit 35-5,CF = 5.9 kHz, Level = 25dB SPL; Chopper

11



Figure 10: Unit 35-5,CF = 5.9 kHz, Level = 40 dB SPL; Chopper
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