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Hair Cells. The upper micrograph is of a single hair cell isolated from a toadfish. The tuft of cilia is at the upper end of the cell (scale bar = 8 µm). The lower scanning electron micrograph shows the cilia of such cells in more detail (scale bar = 1 µm) (micrographs by Dr. Antoinette Steinacker) (Levitan and Kaczmarek, The Neuron, Figure 13-3).

 

 



 

I. Structure & function of the auditory receptor cell
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Diagram of a type I hair cell. (Reichert, Neurobiology, Figure 4.3)
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Hair Cell cilia. a: Each hair cell has a single kinocilium and many stereocilia. b: Movement of the hair bundle toward the kinocilium depolarizes the cell. Movement in the opposite direction produces a hyperpolarization. (Levitan and Kaczmarek, The Neuron, Figure 13-4).

 

 



 

	[image: image3.jpg]





 



 

	[image: image4.jpg]A. Resting state
Connecting
filaments

Cilia

closed; .
hyperpolarization






 

A schematic representation of the mechanotransduction process in hair cell cilia. (Figure 18.4, Matthews, Neurobiology)
 



 

II. The myosin motor and adaptation
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Fig. 14.7 Adaptation in hair cclls. A. Deflection of the hair bundle toward the tallest stercocilia
causes a large increase in the open probability of the transduction channels, followed by a rapid
decline toward the resting value. Upon cessation of the stimulus, the channcls initially close, then
return to the resting value for open probability. B. The sensitivity curve shifts during adaptation to
accommodate the shift in bundle position. C. A model for the mechanism of adaptation, consistent
with the tip-links model for sensory transduction. The changes in tension in the tip links arc effected
by the movement of the upper insertion point of the tip link. (From Pickles and Corey, 1992)






 

(Dowling, Neurons and Networks)
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Tuning of hair cells. a: Tuning curves for three different cells. b: Spatial localization of cells with different frequency responses along the cochlea. (Levitan and Kaczmarek, The Neuron, Figure 13-5).
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Membrane potential oscillations in hair cells. a: Endogenous oscillations and oscilationes evoked by depolarizing currents were revealed in recordings by Fettiplace and his colleagues. b: Sound waves at the characteristic frequency of a cell cause the largest fluctuation in membrane potential. Experiments of this kind, using mechanical displacement of hair bundles as a stimulus, have also been carried out by Lewis and Hudspeth, (1983). (Levitan and Kaczmarek, The Neuron, Figure 13-6).
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Calcium-dependent potassium current in hair cells. Voltage-clamp recordings by Art and Fetticplace (1987) found rapidly activating currents in cells with high frequency responses (Levitan and Kaczmarek, The Neuron, Figure 13-7).
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Outer hair cells. a: An electron micrograph showing a top view of three rows of outer hair cells and one row of inner hair cells. The stereocilia on the outer hair cells are arranged in a V-shape on each cell, while those on the inner hair cells are arranged in a straight line (from Pickles, 1988). b: Alternate contraction and relaxation of an isolated hair cell in response to a sinusoidal stimulus applied through a patch pipette. The putative contractile protein in the plasma membrane is shown in red. (Levitan and Kaczmarek, The Neuron, Figure 13-8).
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