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Fig.1 PSTHs showing three types of inhibition period of neuronal firing.

(A) Whole-inhibition; (B)

Early-inhibition; (C) Late-inhibition. Black bars under abscissa represent masker and probe sound stimulation.

The intensities of masker and probe sound were MT +5 dB and MT +20 dB respectively. Note that arrows
show the middle lines of PSTHs. N: Total number of impulses. CF(kHz), MT(dB SPL) and Dep(um) of these
three neurons were respectively: (A) 22.3, 74.1, 1914; (B) 20.6, 50.8, 1540; (C) 16.44, 35.5, 1450
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Table 1 The range and average Dep, CF and MT of three groups of IC neurons

Dep (um) CF (kHz) MT (dB SPL)
Early-inhibition (=41)
Range 282~1918 10.30~28.80 15.3~77.4
M=SD 982.42+467.05 16.97+5.37 45.70+14.64
Late-inhibition (=9)
Range 214~1475 7.81~21.60 16.3~62.0
M=SD 795.50+405.85 13.99+4.97 42.39£15.32
Whole-inhibition ®=50)
Range 296~2140 7.14~25.50 12.2~74.6
M=+SD 958.90+£543.68 15.76+4.56 44.08+15.26

n: number of neurons  SD: standard deviation
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Fig.2 The inhibition period changed with the masker duration increasing (A) and unchanged with the

masker duration increasing (B). Aa-b show late-inhibition when masker duration was 40 and 60 ms,

respectively; Ac shows early-inhibition when masker duration was 80 ms; Ad shows whole-inhibition

when masker duration was 100 ms. Ba-d show all whole-inhibition when masker duration was 40, 60,

80, 100 ms. Black bars under abscissa represent masker and probe sound stimulation. Note that arrows
show the middle lines of PSTHs. N: total number of impulses. CF(kHz), MT(dB SPL) and Dep(p.m)
of two neurons were (A) 10.3, 32.3, 459; (B) 16.82, 39.8, 1090
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Fig.3
groups of IC neurons for different masker durations.
. Whole-inhibition; [J: Early-inhibition; % : Late-

inhibition

Distributions of inhibition period of three
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Fig.4 Types of RIF of IC neurons changed with masker duration. Solid circles and unfilled circles represent

the RIFs of IC neurons to probe sound without and with representing masker, respectively. M: monotonic
RIF; N: nonmonotonic RIF; S: saturated RIF; MD: masker duration. CF(kHz), MT(dB SPL) and Dep(pm)
of these three neurons were respectively: (A), (B): 10.85. 31. 543; (C), (D): 14.8. 32.5. 758; (E), (F):

10.45. 40.4. 695

Table 2 Transformations of RIF type under the masking stimulation with

different masker durations

Masker duration

S—N S—M N—-S N-M
6 1 2 1
11 5 5 1
6 2 3 1
15 2 5 0
38 10 15 3

(ms) M—S M—N

40 5 1

60 8 0

80 4 3

100 5 0

Total 22 4
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SELECTIVE INHIBITION OF WEAK FORWARD MASKER WITH DIFFERENT
DURATIONS ON THE ACOUSTICAL RESPONSES OF THE INFERIOR COLLICULAR
NEURONS IN MOUSE

MEI Hui-xian, GUO Yu-ping, WU Fei-jian, CHEN Qi-cai
(College of Life Sciences, Central China Normal University, Wuhan 430079, China)

Abstract: To study the effects of forward masker sound with different durations on neuronal firing
and rate-intensity function (RIF) of inferior colliculus (IC) neurons, a tone relative to 5 dB above
minimum threshold (re MT-+5 dB) at the characteristic frequency (CF) of recording neurons was used as
forward masker sound under free field stimulation. The masker durations were 40, 60, 80, 100 ms
respectively. 154 neurons were recorded and 104 neurons were examined under different masker
durations. We found that there were three types of inhibition period of neuronal firing, i.e.,
early-inhibition (41%), late-inhibition (9%) and whole-inhibition (50%). The inhibition period of 72 (72%)
neurons remained constant whereas that of a minority of the neurons (28%) altered when masker duration
was changed. Among the 28 neurons, most of them tended to transform the late-inhibition into the
early-inhibition or the whole-inhibition. Moreover, the RIFs of 54 (58.06%) neurons changed as the
masker duration increasing. Most monotonic RIFs were converted to saturated, and saturated to
nonmonotonic RIFs. However, this transformation was not as regular as masker duration increasing. Our
results suggest that the inhibitory influences of forward masking upon temporal and intensity domains of
the acoustical responses of the IC neurons are not proportionate. The inhibitory input induced by forward
masker with diverse durations might differentially modulate the response properties of IC neurons.

Key Word: Masker duration; Forward masking; Selective inhibition; IC neurons



