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Fig. 1 The spatial response areas of five representative neurons in the rat primary auditory cortex (a~e)

and the distribution of neurons in different categories of spatial preference(f)

In panel (e), the positive numbers in azimuth were contralateral azimuth relative to the recording side of Al, and postive numbers in elevation were up

portion of elevation in auditory space. Negative numbers in azimuth were ipsilateral azimuth relative to the recording side of Al, and negative numbers

in elevation were down portion of elevation in auditory space. CH: Contralateral hemisphere preference; IH: Ipsilateral hemisphere preference; Mid:

Midline preference; Om: Omnidirection; Com: Complex. See text for details.
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Fig. 2 Distribution of the centers of preferred

spatial areas in 135 auditory cortical neurons
Each dot in panel (a) represents the center of preferred spatial area of a
neuron. The legends of azimth and elevation in Panel (a) are the same
as shown in Figure le. Panels (b) and (c): Percent of neurons showing
pereference in azimuth, and in elevation, respectively. CH: Contralateral
hemisphere preference; IH: Ipsilateral hemisphere preference; Mid:
Midline preference in azimuth or in elevation; Up and down: Up and

down preference in elevation, respectively.
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Fig. 3 The relationship of spike counts and average first-spike latencies in

spatial response areas of four representative cortical neurons (a~ d)

Data in each row are from one neuron. al ~d1: Spatial response areas in spike counts. a2~ d2: Spatial response areas in average first-spike latencies;

a3~ d3: Correlation between spike numbers and average first-spike latencies.
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non-significant correlation. r: The correlation coefficent. S: Significant;

NS: Non-significant.
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Encoding of Sound Spatial Information by Neurons
in The Rat Primary Auditory Cortex"

SUN Hai-Yan, SUN Xin-De, ZHANG Ji-Ping”
(Research Center for Brain Science, School of Life Science, East China Normal University, Shanghai 200062, China)

Abstract Many previous studies have shown that auditory cortical neurons are sensitive to sound spatial
information, however, the mechanism of sound spatial coding is still not fully understood. Until now, detail studies
on sound spatial coding have not been reported in the rat primary auditory cortex. Using electrophysiological
technique, spatial response areas of 151 neurons in the rat primary auditory cortex were investigated. The
relationships between spike counts and average first-spike latencies in the spatial response areas were analyzed.
The results showed that, the majority (52.32%) of cortical neurons exhibited contralateral preference in the frontal
auditory space whereas other neurons exhibited ipsilateral preference (18.54%) and midline preference (18.54%),
and only a few neurons were included in the category of omnidirection (3.31%) and complex (7.28%). For the
majority of cortical neurons, the arithmetic center of the preferred spatial area were distributed in the up and
middle portion of the contralateral space relative to the recording side. Most neurons responded strongly to stimuli
from their preferred space with shorter average first-spike latencies, and responded weakly to stimuli from
non-preferred space with longer average latencies. In the spatial response area, the spike counts were negatively
correlated with average first-spike latencies. The auditory cortex might use the information of both spike counts

and average response time to code sound spatial information.
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