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Fig.1 ON-OFF response patterns of auditory neurons in A [ of the rat. (A) ON-OFF response
with single discharge for ON- and OFF- responses (Tone burst: 56 dB, 5.7 kHz); (B) ON-OFF

response with single discharge for ON-response and a train of burst for OFF-response (Tone

burst: 61 dB, 14 kHz); (C) ON-OFF response with a train of burst for ON-response and single
discharge for OFF-response (Tone burst: 52 dB, 9 kHz); (D) ON-OFF response in a form of a

train of burst for ON-response and OFF-response (Tone burst: 66dB, 23kHz). —: Time of

sound stimulation. (Post-stimulus-time-histograms: 30 stimulation repetition, 1 bin=2 ms)
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Fig.2 Response patterns of ON-OFF auditory neurons to different parameters of the tone

burst. (A) ON-OFF response of a neuron in A [ to the tone burst (14.5 kHz, 67 dB); (B) Dis-
appearance of the OFF-response with the duration of sound stimulation decreased from 100 ms
to 30 ms; (C) ON-OFF response of another neuron in A [ to the tone burst (5 kHz, 81 dB);
(D) Disappearance of the OFF-response with the intensity of sound stimulation decreased from
81 dB to 58 dB; (E) ON-OFF response of another neuron in A [ to the tone burst (10 kHz,
77 dB); (F) Change of the response form after the frequency of the tone burst changed from

10 kHz to 28 kHz.
=1 ms; C~F: 1 bin=2 ms)
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Fig.3 The inhibitory influence of LA stimulation on ON-response of an ON-OFF response
neuron in A I . (A) ON-OFF response of a neuron in A I to the tone burst (11 kHz,
64 dB); (B)~(D) The ON-response of the acoustic response was inhibited when LA stimula-
tion was applied 9 ms, 4 ms and 2 ms respectively before the sound stimulation; (E)
ON-OFF response recovered after canceling LA stimulation; (F) The acoustic response cannot
be evoked with LA stimulation alone. — duration of sound stimulation, ¥ LA stimulation.
(Post-stimulus-time-histograms: 30 stimulation repetition, 1 bin=2 ms)
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Fig.4 The influence of LA stimulation on tuning curves and (),, for ON-OFF response neurons in

AT of the rat. (A) Tuning curves for three ON-OFF response neurons whose CFs are respectively

3, 10, 20 kHz(a, b, c¢) and the tuning curves for these neurons with LA stimulation (a', b', c¢');

(B) Q) for the three neurons increased when LA stimulation was given. ( — normal tuning curve;

- tuning curve when LA stimulation was given)
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INFLUENCE OF STIMULATING LATERAL AMYGDALOID NUCLEUS
ON THE ACTIVITY AND TUNING CURVE OF ON-OFF RESPONSE NEURON
IN THE AT AREA OF THE RAT'S CORTEX

HE De-fu, CHEN Fu-jun, LIU Jia-ying, ZHOU Shao-ci
(School of Life Science, Shanghai Institute of Brain Functional Genomics, East China Normal University,
Shanghai 200062, China)

Abstract: Experiments were performed on 30 SD rats anaesthetized with urethane. The unit dis-
charge of auditory neuron in the cortical A I area was recorded with the extracellularly recording
method. The character of ON-OFF responses induced by short pure tone and the influence of stimulating
lateral amygdaloid nucleus (LA) on these responses and the tuning curves of the recorded neurons were
examined. The experimental results approved that the pattern of the ON-OFF response was related to the
intensity, frequency and duration of the pure tone and the LA stimulation could decrease the discharge of
ON-OFF neurons in A [ area, enhance the threshold of the ON-OFF response or change the modality of
the response of these neurons. Furthermore LA stimulation could narrow the turning curve of the
ON-OFF neurons and increase its Q,, values. All these indicate that the A I ON-OFF neuron encodes
multiple information of the sounds, and the LA can modulate auditory information at the cortex level,
thus improve the ability of filtrating frequency information of ON-OFF neurons in A I area and detecting
particular auditory information from the surrounding noisy environment.

Key Words: Lateral amygdaloid nucleus; Cortical area A I ; ON-OFF response; Tuning curve
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