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The relationship between the mouse inferior
colliculus neurons’ ability to follow the
sound presentations and the duration and
intensity of the sound

Abstract: To study the relationship between the mouse inferior colliculus (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 show that firing rate of the majority of neurons increased with the intensity increasing and
decreased with the duration prolonging. 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,
demonstrating 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. It is
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 maybe benefits
the central auditory system to represent the dense acoustical information.
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