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            Abstract
THE mammalian cochlea is generally considered to be a frequency analyser. When the ear is stimulated by a pure tone the basilar membrane vibrates. The amplitude of the vibrations varies along the length of the membrane with the position of the maximum depending in a graded way upon the frequency of the tone1,2. The basal turn responds maximally to high frequencies, the apex to low frequencies. Consequently hair cells situated along the membrane are frequency selective. The nerve fibres innervating the basilar membrane have low thresholds over a narrow range of frequencies corresponding to the displacement maxima of the section of the basilar membrane that they innervate3. But the neural tuning curves (the relationship between threshold and frequency for individual nerve fibres) are much sharper than the mechanical tuning curves of the basilar membrane (the relationship between amplitude of displacement and frequency at a single point on the membrane) and this discrepancy has led to the proposal of a â€œsecond filterâ€�4. In this paper we describe the tuning of intracellularly recorded receptor potentials from histologically identified hair cells (IHC) of the guinea pig cochlea in an effort to investigate the nature of the hypothetical sharpening process and we conclude that IHCs are tuned as sharply as auditory nerve fibres. To our knowledge this is the first time intracellular recordings have been made from inner hair cells in the mammalian cochlea.
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