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Fig. 1 The distribution of different types of auditory-visual bimodal neurons

(a) Dorsolateral view of SD rat brain, rectangle delineates the recording area. (b) Enlargement of the

corresponding rectangle in (a). A I, primary auditory cortex; A-V, a-V, v-A indicate the patchy distributions of

A-V bimodal neurons, a-V bimodal neurons and v-A bimodal neurons respectively. A, auditory neurons; V, visual

neurons; NR, no response.
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Fig. 2 The distribution of the best frequency (a) , minimum threshold (b) of 130 auditory-

visual bimodal neurons in rat cortex

The number of recorded neurons for (a) and (b) is shown by .

Table 1 Response properities of auditory-visual biomodal neurons to unimodal auditory

(A) and visual (V) stimulation and to bimodal stimulation

Response latency/ms

Best interstimulus interval/ms

Bimodal neuron ~ Number of neurons \% A -,
- x*s
A-V 65 192+44 48.6 £ 12.5 33.8+104
v-A 28 529 +16.8 35.6 £ 14.6
a-V 37 19.6 3.6 36.8+12.9
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Fig. 3 Response of three types of A-V bimodal neurons to unimodal visual stimulus (V) and auditory stimulus

V. A AV

(A) and

to bimodal stimulus (V+A)

A(square): auditory stimulus; V(ramp): visual stimulus. Poststimulus time histograms and bar graphs in top (a), middle (b) and bottom (c) panels,

respectively, illustrate examples of response enhancement, depression and modulation. Each type of multisensory interaction is respected by an

individual neuron. Summary bar graphs (right) show the mean number of spikes (20 trials) evoked by unimodal and multimodal stimulation and the

proportionate change generated by the stimulus combination. For determining the multisensory integration, the following formula was used: [(CM -

SM,10)/SM,] x100 = % interaction, where CM is the response to the combined modality presentation and SM,,, is the response to the best of the

modality-specific response.
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Fig. 4 Response of v-A and a-V bimodal neurons to visual-alone (V)

, auditory-alone (A) and to bimodal (V +A)

stimulation

A(square): auditory stimulus; V(ramp): visual stimulus; Poststimulus time histograms (A, B, C) and bar graphs (D) in (a), (b), (c), and (d) panels,

respectively, illustrate examples of response enhancement (v-A), depression (v-A),enhancement (a-V) and depression (a-V). Each type of multisensory

interaction is respected by an individual neuron. Summary bar graphs (right) show the mean number of spikes (20 trials) evoked by unimodal and

multimodal stimulation and the proportionate change generated by the stimulus combination. For determining the multisensory integration, the

following formula was used:[(CM—SM,.)/SM,...] X100 = % interaction, where CM is the response to the combined modality presentation and SM,,, is the

response to the best of the modality-specific response.
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Fig. 6 The distribution of the best interstimulus interval

(a) The relative incidence of enhancement, modulation and depression multisensory interaction and the distribution of the best interstimulus

interval of A-V biomodal neurons in temporal-parietal-occipital associated belt cortex. (b), (c) Relative proportion of enhancement and

depression multisensory integration respectively and the distribution of the best interstimulus interval of a-V and v-A biomodal neurons.

V10A indicates that the onset visual stimulus preceded the onset of the auditory stimulus by 10 ms, and so no. The dash line shows interaction

is zero. @: Enhancement; ¥: Modulation; O: Depression.
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The Auditory-visual Multisensory Neurons and
Auditory-visual Information Integration in Rat Cortex”

YU Li-Ping, WANG Xiao-Yan, LI Xiang-Yao, ZHANG Ji-Ping, SUN Xin-De™
(College of Life Science, Research Center for Brain Science, East China Normal University, Shanghai 200062, China)

Abstract Conventional electrophysiological technique was used to determine the distribution of auditory-visual
multisensory neurons and to study the auditory-visual information integration in rat cortex. 130 auditory-visual
bimodal neurons including 65 A-V neurons, 28 v-A neurons and 37 a-A neurons were isolated. These bimodal
neurons located in the boundary area between auditory and visual cortex were mainly in the dorsal bank of auditory
cortex. There are divided strip trends in the distribution of different types of bimodal neurons that most of v-A
neurons were recorded in the cortex close to auditory cortex, a-V neurons were mostly appeared in the part
adjacent to visual cortex and a majority of A-V neurons were between of them. One point must be pointed out that
bimodal neurons were presented not uniformly but in the way of patchy distribution. According to the different
integration effects, all bimodal neurons were divided into three types: enhancement, modulation and depression.
The temporal disparity among combinations of two stimuli was showed to be a critical factor influencing the
integration of auditory and visual information. At the same time the best interstimulus interval time under which
the strongest interaction can be evoked has been thoroughly studied and found that it has somewhat regular
arrangement that 98 of the 130 (75%) auditory-visual bimodal neurons in this experiment have the best integration
among the 30 ~50 ms interval time. The results suggest that the auditory-visual bimodal neurons exist in the rat
cortex having the similar multisensory and auditory-visual integration characteristics of the multimodal neurons in

the other animals’ analogy cortex.

Key words rat, cortex, auditory-visual multisensory neuron, auditory-visual information integration
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