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Figure 40-2 Hair cells in the vestibular
labyrinth transduce mechanical stimuli
into neural signals. At the apex of each
cell is a hair bundle, the stereocilia of which
increase in length toward a single kinocilium.
The membrane potential of the receptor
cell depends on the direction in which the
hair bundle is bent. Deflection toward the
kinocilium causes the cell to depolarize and
thus increases the rate of firing in the affer-
ent fiber. Bending away from the kinocil-
ium causes the cell to hyperpolarize, thus
decreasing the afferent firing rate. (Adapted,
with permission, from Flock 1965.)
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Figure 40-8 Vestibular nystagmus. The trace shows the eye
position of a subject in a chair rotated counterclockwise at a
constant rate in the dark. At the beginning of the trace the eye
moves slowly at the same speed as the chair (slow phase) and
occasionally makes rapid resetting movements (quick phase).
The speed of the slow phase gradually decreases until the eye

no longer moves regularly. (Reproduced, with permission, from
Leigh and Zee 1991.)
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Figure 40-10 Sensory inputs to the vestibular nuclei. and otolith organs. This nucleus is concerned predominantly
Neurons in the superior and medial vestibular nuclei receive with postural reflexes. The descending vestibular nucleus
input predominantly from the semicircular canals but also from receives input predominantly from the otolith organs. (Adapted,
the otolith organs. Neurons in the lateral vestibular nucleus with permission, from Gacek and Lyon 1974.)

(Deiters’ nucleus) receive input from the semicircular canals
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Table 40-1 Primary MuscleTargets of the
Semicircular Canals

Ipsilateral Contralateral
Canal muscles muscles
Horizontal  Excite medial rectus Excite lateral rectus
Inhibit lateral rectus Inhibit medial rectus
Anterior Excite superior Excite inferior oblique
rectus
Inhibit inferior Inhibit superior oblique
rectus
Posterior Excite superior Excite inferior rectus
oblique
Inhibit inferior Inhibit superior rectus

oblique
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Figure 40-12 Individual neurons in the
medial vestibular nucleus of a mon-
key receive both visual and vestibular
signals. Each panel shows the spike rate
of a single neuron over time. The angular
velocity of the turntable used to rotate the
subject or visual scene is shown below
the plot. (Adapted, with permission, from
Waespe and Henn 1977)

A. When the animal is rotated in the dark,
the activity of the neuron gradually falls to
the baseline even while the animal is still

rotating.

B. When the animal is rotated in the light,
the discharge is maintained throughout
rotation.

C. When the animal is still while the visual
scene rotates around it, the neuron in the
steady state responds as if the animal
were rotating in the light, although it takes
somewhat longer for the neuron to reach

a constant level of activity. The similarity of
response between body rotation in the light
and rotation of the visual scene may explain
why people sometimes feel they are mov-
ing when in fact the visual scene is moving.
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