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Figure 1-2 The divisions of the central nervous
system.

A. The central nervous system can be divided into seven
main parts.

B. The four lobes of the cerebral cortex.
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Figure 1-3 The main divisions are clearly visible when the of brain anatomy quickly learn to discern the major internal
brain is cut down the midline between the two cerebral landmarks, such as the corpus callosum, 3 large bundle of
hemispheres. nerve fibers that connects the left and right hemispheres.
A. This schematic drawing shows the position of major struc- B. The major brain divisions drawn in A are also evident in a
tures of the brain in relation to external landmarks. Students magnetic resonance image of a living human brain.
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Figure 15-3 The major divisions of the central nervous
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Table 21-1 Classification of Sensory Receptors

Sensory system = Modality Stimulus Receptor class Receptor cells
Visual Vision Light (photons) Photoreceptor Rods and cones
Auditory Hearing Sound (pressure Mechanoreceptor Hair cells in cochlea
waves)
Vestibular Head motion Gravity, acceleration, Mechanoreceptor Hair cells in vestibular
and head motion labyrinths
Somatosensory Cranial and dorsal root gan-
glion cells with receptors in:
Touch Skin deformation and Mechanoreceptor Skin
motion
Proprioception Muscle length, muscle Mechanoreceptor Muscle spindles and joint
force, and joint angle capsules
Pain Noxious stimuli Thermoreceptor, All tissues except central
(thermal, mechanical, mechanoreceptor, and nervous system
and chemical stimuli) chemoreceptor
Itch Histamine Chemoreceptor Skin
Visceral (not Wide range (thermal, Thermoreceptor, Gastrointestinal tract, uri-
painful) mechanical, and mechanoreceptor, and nary bladder, and lungs
chemical stimuli) chemoreceptor
Gustatory Taste Chemicals Chemoreceptor Taste buds
Olfactory Smell Odorants Chemoreceptor Olfactory sensory neurons
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premotor; FEF, frontal eye fields.)
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RA1,rapidly adapting type 1
RA2, rapidly adapting type 2
SA1, slowly adapting typel
SA2, slowly adapting type2
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Table 23-1 Cutaneous Mechanoreceptor Systems

Type 1 Type 2

SA1 RA1 SAZ - - RAZ*
Receptor Merkel cell Meissner corpuscle Ruffini ending Facinian corpuscle
Location Tip of epidermal Dermal papillae (close Dermis Dermis (deep tissue)

sweat ridges to skin surface)
Axon diameter (pum) =11 6=-12 6-12 b-12
Conduction velocity (ms) 40-65 35-70 35-70 35-70
Best stimulus Edges, points Lateral motion Skin stretch Vibration
Response to sustained Sustained with Mone Sustained with None
indentation slow adaptation slow adaptation

Frequency range (Hz) 0=100 1-300 5-1,000
Best frequency (Hz) 5 50 200
Threshold for rapid indenta- 8 2 40 0.01

tion or vibration (best) (um)

'Also called RA, QA, or FA1.

“Also called PC or FAZ,
RA1, rapidly adapting type 1; RA2, rapidly adapting type 2; SA1, slowly adapting type 1; SA2, slowly adapting type 2.
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B Sound lecalization using spectral filtering
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Figure 31-13 The “what” and "where"
streams in the auditery cortical system of
primates. The ventral “what" stream and
dorsgl *where" stream originate in different
parts of primary and belt cortex and ultimately
project to distinct regions of prefrontal cortex
through independent paths. IMGB, medal
geniculate body of the thalamus; PB, parabelt
cortex; PFC, prefrontal cortex; PP, postenor
parietal cortex; T2(T3, areas of temporal
cortex.) (Modified, with parmission, from
Rauschecker 2000 and from Aomanski and
Averbeck 2009.)
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A Reaching

Figure 384 Separate parietofrontal pathways
are involved in the visuomotor transformations
for reaching and grasping.

A.The visuomotor transformation necessary for
reaching is mediated by the parietofrontal net-
work shown here. The areas located within the
intraparietal sulcus are shown in an unfolded view
of the sulcus. Two serial pathways are involved

in the organization of reaching movements. The
ventral stream has its principal nodes in the ventral
intraparietal area (VIP) and area F4 of the ventral
premotor cortex, whereas the dorsal stream has
synaptic relays in the superior parietal lobe (MIP,
VB6A) and the dorsal premotor cortex (PMd), which
includes area F2. (Parietal areas include AIP, ante-
rior intraparietal area; LIP, lateral intraparietal area;
and VBA, the parietal portion of the parietoc-occipital
area.) PEc and PEip are parietal areas according to
the nomenclature of von Economo. Somatosensory
areas 1, 2, and 3 and area PE, which provide soma- -
tosensory input to M1 (F1), are not shown in the B Grasping
figure. Precentral areas include F5, a subdivision of

PMv, the ventral premotor coriex, and the primary

motor cortex (M1, F1).

B. The visuomotor transformation necessary for
grasping is mediated by the parietofrontal network
shown here. The AIP and PFG areas are concerned
mostly with hand movements, whereas area PF is
concerned with mouth movements. PF and PFG are
parietal areas according to the nomenclature of von
Economo. Area F5 in PMv is concerned with both
hand and mouth motor acts. Some grasping naurens
have been found in F2, the ventral part of PMd. Area
M1 (or F1) contains a large sector that controls the
fingers, hand, and wrist (see Figure 37—2A). Other
abbreviations are explained in part A.
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A Reaching

Figure 384 Separate parietofrontal pathways
are involved in the visuomotor transformations
for reaching and grasping.

A.The visuomotor transformation necessary for
reaching is mediated by the parietofrontal net-
work shown here. The areas located within the
intraparietal sulcus are shown in an unfolded view
of the sulcus. Two serial pathways are involved

in the organization of reaching movements. The
ventral stream has its principal nodes in the ventral
intraparietal area (VIP) and area F4 of the ventral
premotor cortex, whereas the dorsal stream has
synaptic relays in the superior parietal lobe (MIP,
VB6A) and the dorsal premotor cortex (PMd), which
includes area F2. (Parietal areas include AIP, ante-
rior intraparietal area; LIP, lateral intraparietal area;
and VBA, the parietal portion of the parietoc-occipital
area.) PEc and PEip are parietal areas according to
the nomenclature of von Economo. Somatosensory
areas 1, 2, and 3 and area PE, which provide soma- -
tosensory input to M1 (F1), are not shown in the B Grasping
figure. Precentral areas include F5, a subdivision of

PMv, the ventral premotor coriex, and the primary

motor cortex (M1, F1).

B. The visuomotor transformation necessary for
grasping is mediated by the parietofrontal network
shown here. The AIP and PFG areas are concerned
mostly with hand movements, whereas area PF is
concerned with mouth movements. PF and PFG are
parietal areas according to the nomenclature of von
Economo. Area F5 in PMv is concerned with both
hand and mouth motor acts. Some grasping naurens
have been found in F2, the ventral part of PMd. Area
M1 (or F1) contains a large sector that controls the
fingers, hand, and wrist (see Figure 37—2A). Other
abbreviations are explained in part A.
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