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Basic Properties of Neuron Response to Sound Stimulation
in the Inferior Colliculus of Rhinolophus pusillus
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Abstract: To study the basic properties of neuron response to sound stimulation in the inferior colliculus of Rhinolo-
phus pusillus , one kind of CF/FM (constant frequency/frequency modulated) bats, single unit was recorded with micro-
electrode under free field stimulation conditions. The results from 110 recorded neurons showed that there were five differ-
ent types of discharge patterns in the inferior colliculus, including phasic (54.5%) , tonic (25.5%) , sustained (7.3%),
chopper (7.3%), and pauser (5.4% ). Ranges of recording depth, best frequency (BF), minimum threshold (MT) and
response latency at 10 dB above MT of these neurons were 208 — 1 855 ym (829.0+328.1 ym), 16.7-75.6 kHz (38.9
+15.7kHz), 5-74 dB SPL (34.7+13.6 dB SPL) and 5.0 -27.5 ms (15.2+3.9 ms), respectively. BFs of neurons
increased with the increase of recording depth (r =0.9578, P <0.001). The V-shaped FTCs of 54 neurons were ob-
tained and divided into two types, i. e. single peak and double peak. The most (69.2% , 36/52) of FTCs were wider
(Q1o.qp value < 5) and the few (30.8%, 16/52) were narrower (Qjo.qp value >5). Moreover, FTCs with double peaks
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were with milder slope in low-frequency limb and steeper in high-frequency limb and their Q.4 values are 1.95, 8 and

2.89, 6.51. There are three kinds of rate-intensity functions in 34 neuron including monotonic, non-monotonic and satu-

rated . In combination with our previous observation of Pipistrellus abramus , the differences of acoustic response properties

of the neurons and their behavioral significance were analyzed and discussed.
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Tab. 1 Comparison of echolocation calls and basic properties of auditory neuron response to sound stimulation

in two kinds of bats

CF/FM CF/FM bat
R. pusillus

FM FM bat

P. abramus

Echolocation calls
Call types CF FM
Call duration in free flight 10 ~ 100 ms
Doppler-shifted frequency

Preying habitat

FM

2~5ms

Auditory response properties
Discharge patterns

Frequency tuning curves
Minimum threshold

10 dB Latencies

FM CF/FM Jen & Suthers
CF/FM FTC
FM
Pollak et al 1978 2

FM
CF/FM 6

1982 5

FTC

Pteronotus parnellii

69.7% R. ferrumequinum

Myotis chinensis ~ Zhou & Sun 1997

CF/FM

Schnitzler & Ostwald 1983
17.95% 17.70% CF
CF
4 : " acoustic fovea
3 MT 34.7+13.6 dB Grinnell 1995 Schuller & Pollak 1979
SPL 58.7 +12.6 dB SPL

Fenton et al 1995

60 ~62 kHz 83 kHz

5.0~25.7 14.6+£3.5 ms
3.1~10.4 6.1+1.47 ms
2B
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