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MEDS 371, Systems Neuroscience
Dr. D.O. Kim   
Central auditory system: hindbrain & midbrain
Reading: This summary; Purves et al. chapter 13
Goals:   To understand the structure and function of the caudal part of the central auditory system and the mechanisms underlying the neural processing of auditory signals.

Topics
Tonotopic organization of the auditory pathways

Cochlear nucleus (CN)

anteroventral (AVCN), posteroventral (PVCN); dorsal (DCN);

cell types and neural circuits: 

granule cells;

bushy, stellate and octopus cells in the VCN

fusiform, cartwheel and vertical cells in the DCN

specialized large nerve endings of cochlear nerve fibers on bushy cells:

end bulb of Held 

parallel signal processing

temporal processing (bushy cells, VCN))

intensity processing (stellate cells, VCN) 

complex-signal processing (DCN)

Superior olivary complex

medial superior olive (MSO)

lateral superior olive (LSO)

medial nucleus of the trapezoid body (MNTB)

Sound localization cues

inter-aural time difference (ITD); 10 μs;

inter-aural intensity difference (IID)

spectral cues; head-related transfer function (HRTF)

Auditory space map

Found in the external nucleus of the inferior colliculus (ICX) (a structure in the midbrain) of the barn owl.


Neurons in the ICX of the barn owl have restricted spatial receptive fields.

The auditory space map of the barn owl exhibits prominent plasticity where the visual system provides an instructive learning.

Descending auditory pathways

SOC  -> CN, cochlea

medial olivocochlear (MOC) neurons to the outer hair cells

(mediating gain control of the cochlear amplifier);

lateral olivocochlear (LOC) neurons to afferent fibers beneath the inner hair cells;

Sources for additional information for material of this lecture:

The Mammalian Auditory Pathway: Neuroanatomy, D.B. Webster et al., Eds., Springer- Verlag, New York, 1992.

The Mammalian Auditory Pathway: Neurophysiology, A.N. Popper & R.R. Fay, Eds., Springer- Verlag, New York, 1992.

