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Fig.1 PSTHs showing the impulses of a representative
neuron changed with increasing the PR and the tone
The duration of stimulus tone was 40 ms.
I: intensity of the tones (dB re MT); N: impulses. The
CF. MT and depth of this neuron were 21.8 kHz. 76 dB
(re MT) and 830 pm, respectively
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Fig.2 PSTHs showing the impulses of a representative
neuron changed with increasing the PR and the tone
intensity. The intensity of the stimulus tone was 5 dB
(re MT). N: impulses. The CF. MT and depth of this
neuron were 24.6 kHz. 76 dB and 1040 um, respectively
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Table 1 Percentage of neurons with different best duration and change in spike with prolonging tone duration

Best duration

PR 10 ms 40 ms 100 ms Increasing Decreasing V7 type
1 31.0% (13/42) 42.9% (18/42)  26.2% (11/42)  21.4% (9/42) 19.1% (8/42)  14.3% (6/42)
33 31.7% (13/41) 36.6% (15/41)  31.7% (13/41)  24.4% (10/41)  34.2% (14/41) 12.2% (5/41)
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Fig.3 Proportion of neurons with different CPRs (A) and
MPRs (B) under different tone intensities. The duration
of the stimulus tone was 40 ms. n: Neuron number; B :

1~3.3 Hz; [: 5~6.7 Hz; : >6.7Hz
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Fig.4 The percentage of neurons with different CPRs (A)
and MPRs (B) under the condition of stimuli durations.

The stimulus intensity was 15 dB (re MT). n: Neuron

number; M: 1~3.3 Hz; [1: 5~6.7 Hz; : >6.7Hz
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Table 2  Percentage of neurons with different CPRs
Cupper) and MPRs  (lower) variations under the
condition of different stimuli intensities
Ilgltg;ngl‘;y Increasing Decreasing Not change
5—15dB  60.5% (23/38)  5.3% (2/38) 34.2% (13/38)
15-25dB  72.0% (18/25)  8.0% (2/25)  20.0% (5/25)
25—35dB 55.6% (5/9) 11.1% (1/9)  33.3%(3/9)
35—-45dB  66.6% (4/6) 16.7% (1/6) 16.7% (1/6)
hclltgll_lsglgy Increasing Decreasing Not change
5—15dB  94.9% (37/39) 2.6% (1/39)  2.6% (1/39)
15-25dB  87.5% (21/24)  0.0% (0/24)  12.5% (3/24)
25—-35dB  22.2% (2/9) 11.1% (1/9)  66.7% (6/9)
35—45dB 66.7% (4/6) 33.3% (2/6) 0.0% (0/6)

Table 3 Percentage of neurons with different CPRs
(Cupper) and MPRs  (lower) variations under the
condition of different stimuli durations
Increasing Decreasing Not change
10—40ms  18.5% (12/65) 55.4%(36/65) 26.2% (17/65)
40—100 ms 14.5% (10/69)  43.5%(30/69) 42.0% (29/69)
10—100ms  3.4% (2/56)  58.9% (33/56) 35.6%(21/56)
Increasing Decreasing Not change
1040 ms  27.3% (15/55) 61.8%(34/55)  10.8% (6/55)

40—100ms 36.9% (24/65) 40.0%(26/65) 23.1% (15/65)
10—-100ms  9.8% (6/61)  73.8%(45/61) 16.4%(10/61)
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THE RELATIONSHIP BETWEEN THE MOUSE INFERIOR COLLICULAR NEURONS’
ABILITY TO FOLLOW THE SOUND PRESENTATIONS AND THE DURATION
AND INTENSITY OF THE SOUND

LIU Shuang-xi', WU Fei-jian', CHEN Qi-cai', N.G. Bibikov?
(1. School of Life Sciences, Huazhong Normal University, Wuhan 430079, China;
2. Andreyev Acoustical Institute, Federal Science Center of Russia, Moscow 117036, Russia)

Abstract: To study the relationship between the mouse inferior collicular (IC) neurons' ability to
follow sound presentations and the duration and intensity of sound, the tones with different durations
(10, 40 and 100 ms) , intensities (MT +5. 15. 25. 35 and 45 dB SPL) at characteristic frequency of
recorded neurons were presented to Nembutal anesthetic mice (Mus musculus, Km) at different
presentation rates (ranged from 0.5~20 Hz) under free field stimulation conditions. The results showed that
firing rate of the majority of neurons increased with the increasing of sound intensity and decreased with
the prolonging of sound duration. The critical presentation rates (CPRs) and maximal presentation rates
(MPRs) of the majority neurons increased with the intensity increasing, and decreasing with the duration
prolonging. Overall, the ability to follow the sound presentations of the IC neurons increased with the
intensity increasing and decreased with the duration prolonging, This demonstrated that inhibitory effects
of the preceding stimulation on the response to the succeeding stimulation were enhanced as the duration
was prolonged and the intensity was decreased. The results suggested that shortening the duration and
increasing the intensity of the sound within a proper scope might favor the IC neurons to pool more
information for neural processing. This might benefit the central auditory system to represent the dense
acoustical information.

Key Words: Inferior collicular neurons; Sound presentation rate; Intensity; Duration; Mouse
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