Temporal coding of similar tastants in the nucleus of the solitary tract in the rat.
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Introduction

It has been argued that taste quality is encoded by the relative response
magnitude across tastants, either in separate groups of tastant-dedicated
cells or in the across-neuron pattern of responsiveness produced by various
tastants. Recent work in our lab (Di Lorenzo & Victor, J. Neurophysiol., 90:
1418-1431, 2003) has produced evidence that temporal information
provides an additional mechanism that may participate in the identification of
tastants. This information can be present in the rate envelope of a taste
response; in addition, we have found the precise timing of spikes over the
course of a taste response to contribute information beyond that contained
in the rate envelope.

The present experiment was designed to study 1) whether responses to
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» Taste stimuli were repeated in blocks, such that all four stimuli were presented
before a given tastant was repeated. Two exemplars of the same taste quality were

never presented consecutively. Blocks were repeated until the unit was lost or isolation

degraded.

* Responses were measured as the firing rate during the first 5 sec of stimulus
presentation minus the rate of response in the latter 5 sec of water pre-rinse.

* The first two seconds of the taste responses were analyzed for the contribution of
spike timing to the overall information they contained.

the sequence of interspike intervals to the information conveyed by taste
responses can be quantified. Importantly, there are several additional
analyses that serve as controls for the possibility of spurious results.
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Figure 1: Cell 9's most vigorous response over the full five seconds of
stimulus delivery was to citric acid. The salts NaCl and LiCl responded
best over the first second of stimulus delivery. In both time ranges, the
relative responses to citric acid and HCI were consistently different from
one another while the NaCl and LiCl's responses were neither consistently
greater than nor less than one another. This cell showed a significant
contribution of temporal coding to the total amount of information
distinguishing its responses to NaCl and LiCl, two salty tastants. Spike
timing did not contribute significantly the discrimination between any pair of
tastants.

in the actual data set, triangles represent information contributed in surrogate data
sets matching the time-varying rate of the actual data, and squares represent
information contributed in surrogate shuffled data sets.




