Table 10-1

TABLE 10-1 Information Processing by the Sensory Division

STIMULUS PROCESSING IS USUALLY CONSCIOUS

SPECIAL SENSES SOMATIC SENSES
Vision Touch

Hearing Temperature
Taste Pain

Smell Itch

Equilibrium Proprioception

PROCESSING IS USUALLY SUBCONSCIOUS
SOMATIC STIMULI VISCERAL STIMULI

Muscle length and tension Blood pressure

Proprioception + Distension of gastrointestinal
tract

* Blood glucose concentration
¢ Internal body temperature
e Osmolarity of body fluids
e Lung inflation

¢ pH of cerebrospinal fluid

* pH and oxygen content
of blood
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Table 10-2

TABLE 10-2

TYPE OF RECEPTOR

Chemoreceptors

Mechanoreceptors

Photoreceptors

Thermoreceptors
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Types of Sensory Receptors

EXAMPLES OF STIMULI

Oxygen, pH, various organic
molecules such as glucose

Pressure (baroreceptors), cell
stretch (osmoreceptors), vibra-
tion, acceleration, sound

Photons of light

Varying degrees of heat
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Figure 10-2, overview

Primary sensory The primary sensory neurons Information from the
neurons converge on one secondary secondary receptive
sensory neuron. field goes to the brain.
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neuron

The receptive fields of three primary sensory neurons
overlap to form one large secondary receptive field.
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Table 10-3

Primary sensory
neuron termi-
nates in:

Secondary sensory
neuron termi-
nates in:

Tertiary sensory
neuron termi-
nates in:
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Sensory Pathways

STIMULUS
FINE TOUCH, IRRITANTS,
PROPRIOCEPTION, TEMPERATURE,
VIBRATION COARSE TOUCH
Medulla Dorsal horn of

Path crosses
midline of body.

Thalamus

Somatosensory
cortex

spinal cord

Path crosses
midline of body.

Thalamus

Somatosensory
cortex



Figure 10-3
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Figure 10-4, overview
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Figure 10-5
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Figure 10-6
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Figure 10-7
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is integrated at the

trigger zone.

Frequency of action
potentials is proportional
to stimulus intensity.
Duration of a series of
action potentials is
proportional to stimulus
duration.

} Neurotransmitter

; release varies with
the pattern of action
potentials arriving
at the axon terminal.
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Figure 10-9, overview
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Sensations are perceived
in the primary somatic
sensory cortex.

Sensory pathways
synapse in the thalamus.

Fine touch, vibration,
and proprioception
pathways cross the
midline in the medulla.
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Figure 10-10
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Somatosensory
cortex

Sensory signals
from left side
of body

Cross section of the right cerebral hemisphere
and sensory areas of the cerebral cortex

12



Figure 10-11
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Figure 10-12
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Figure 10-13
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Figure 10-14
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Figure 10-15
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Figure 10-16

(a) Taste buds are located on the dorsal surface Sweet Umami Bitter Salty or sour

of the tongue. \' l ( l/
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(b) A light micrograph of a taste bud. Each taste

bud is composed of taste cells and support cells, (c) Taste ligands create Ca?* signals that
joined near the apical surface with tight junctions. release serotonin or ATP.
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Figure 10-17, overview
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? Ligands activate the taste cell.

Various intracellular pathways
are activated.

Ca* signal in the cytoplasm
triggers exocytosis or ATP
formation.

Neurotransmitter or ATP is
released.

Primary sensory neuron fires
and action potentials are
sent to the brain.
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Figure 10-18
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Figure 10-19

Tuning fork

(a) Sound waves alternate peaks of compressed air
and valleys where the air is less compressed.
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(b) Sound waves are distinguished by their amplitude, measured
in decibels (dB), and frequency, measured in hertz (Hz).
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Figure 10-20, overview-0

Sound waves strike e The sound wave

the tympanic energy is transferred
membrane and to the three bones
become vibrations. of the middle ear,
which vibrate.
Incus
Oval
Ear canal Malleus Stapes window

Tympanic Round
membrane window

The fluid waves push on the
flexible membranes of the
cochlear duct. Hair cells bend
and ion channels open,

creating an electrical signal that
alters neurotransmitter release.

Neurotransmitter release
onto sensory neurons
creates action potentials
that travel through the
cochlear nerve to

the brain.
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e The stapes is attached to
the membrane of the oval
window. Vibrations of the
oval window create fluid
waves within the cochlea.

Cochlear nerve

Vestibular duct
(perilymph)

Cochlear duct
(endolymph)

Tympanic duct
(perilymph)

Energy from the waves
transfers across the
cochlear duct into the
tympanic duct and is
dissipated back into
the middle ear at the
round window.
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Figure 10-21, overview
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Figure 10-22
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Figure 10-23
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Figure 10-24
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Figure 10-25

Vestibular Posterior canal Superior canal
apparatus (head tilt) (nod for “yes”)
Left-«—» right

Horizontal canal <%=
(shake head
for “no”)

SEMICIRCULAR CANALS

(b)

Cochlea

Hair cells

Gelatinous
otolith
membrane

Cristae within
ampulla

Otoliths are crystals
that move in response
to gravitational forces.

(d) Macula

Nerve
(c)
Copyright © 2010 Pearson Education, Inc.

27



Figure 10-26
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Figure 10-27
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Figure 10-28
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Figure 10-29
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Lacrimal gland
secretes tears.

The orbit is a bony
cavity that protects
the eye.

control eye movement.
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Figure 10-30
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(b)
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Figure 10-31

(a) Dorsal view (b) Neural pathway for

vision, lateral view
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Cranial nerve lll controls
pupillary constriction.

Copyright © 2010 Pearson Education, Inc.

33



Figure 10-32
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(a) A concave lens scatters light rays.
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Convex lens Focal point

Parallel l«—Focal length —
light rays

The focal length of the lens is the distance
from the center of the lens to the focal point.

(b) A convex lens causes light rays to converge.
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Figure 10-33
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Figure 10-34
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Figure 10-35

Hyperopia (corrected
with a convex lens)

11
L4

(a) Hyperopia, or far-sightedness, occurs when the focal point falls
behind the retina.

Myopia (corrected with
a concave lens)

(b) Myopia, or near-sightedness, occurs when the focal point falls
in front of the retina.
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Figure 10-36
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Figure 10-37
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Figure 10-38

The projected image is upside down on the retina.
Visual processing in the brain reverses the image.
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Figure 10-39, overview
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Figure 10-40
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Figure 10-41

(a) In darkness, rhodopsin is
inactive, cGMP is high, and
CNG and K* channels are open.

Disk—

Transducin —
(G protein)
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(b) Light bleaches rhodopsin. Opsin
decreases cGMP, closes CNG
channels, and hyperpolarizes the cell.

Decreased
cGMP

CNG channel
closes

K'I-

Membrane
hyperpolarizes
to -70 mV

Neurotransmitter release
decreases in proportion
to amount of light.

(c) In the recovery phase, retinal
recombines with opsin.

Retinal recombines
with opsin to
form rhodopsin.




Figure 10-42
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The retina uses contrast rather than absolute
light intensity for better detection of weak stimuli.
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Figure 10-43
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