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rere are some slides
to help on definition of
anatomical terms.
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Ch. 45 Organization of the Nervous System (Reading HW)
General design of the nervous system

« Basic functional unit: neuron
— CNS contains more than 100 billion neurons
— 200,000 synaptic connections
— Signal move only in the forward direction

« Sensory receptors
— Sensory experience from sensory receptors (Fig. 46-1)
— Tactile receptors, visual receptors, auditory receptors
— Somatosensory Nervous System (Fig. 45-2)

— Information flows in multiple sensory areas (1) spinal cord (2) medulla,
pons, and mesencephalon (midbrain) (3) cerebellum (4) thalamus (5)
cerebral cortex

« Motor division: effectors (more details in Ch. 6~8 later on)
— Control the various bodily activities

— Motor functions (1) contraction of skeletal muscles (2) contraction of
smooth muscle (3) secretion by exocrine and endocrine glands

— Skeletal Motor Nervous System (Fig. 45-3)



Several types of somatic sersory nense endings.



Brain «

Spinal cord 4

Structure of a large newron in the brain, showing itz important furc-

fional parts. (Redrawn from Guylon AC: Basic Meurcecisnce:
Anatomy and Physiolegy. Philadelphia: WE Saunders Co, 1887.)
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Figure 45-2

Somalcsensory axis of the nemvous sysiam,

Cerebllum (in Latin, little
brain): an important role
in the integration of
sensory perception,
coordination and motor
control.

* Thalamus (in Greek, it
means room): Its function
includes relaying
sensation, special sense
and motor signals to the
cerebral cortex, along
with the reqgulation of
consciousness, sleep and
alertness.
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Skeletal motor rarve axiz of the nervous syaam,



* Processing of information — “integrative” function of the nervous system

Nervous system processes incoming information such that appropriate
mental and motor responses occur

More than 99% of sensory information is discarded
Attention is the key

Channeling and processing of information is called the integrative function
of the nervous system

Roles of synapses
» Synapse is the junction point from one neuron to the next
A site for control of signal transmission
» Synapses determine the directions of the nervous signals
 Facilitator and inhibitory

« Synapses perform a selective action often blocking weak signals,
allowing strong signals, selecting and amplifying certain weak signals,
and channeling signals in many directions rather than in one direction

« Storage of information - memory

Information storage in cerebral cortex, basal regions, spinal cord

Facilitation: each time certain types of sensory signals pass through
sequences of synapses. These synapses become more capable of
transmitting the same type of signal next time

Once memory is stored the nervous system, it becomes part of the brain
processing mechanism.



Major Levels of CNS Function
« Spinal Cord Level

— Not just pathway for signals

— Without the brain, spinal cord functions include (1) walking
(2) reflexes from painful objects against gravity (3) control
local blood vessels, gastrointestinal movements, (4) urinary
excretion
« Lower Brain or Subcortical Level
— Cerebellum, medulla, pons, mesencephalon

— Salivation in response to the taste of food controlled by
medulla, pons, mesencephalon, amygdala, hypothalamus

— Emotional patterns anger, excitement, sexual response, pain
reaction even without the cerebral cortex

« Higher Brain or Cortical Level
— Cerebral cortex = memory storehouse

— Cortex never functions alone but always in association with
lower centers of the nervous system

— Thought process
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Block disgram of a general-purpose computer, showing the basic
components and thair interrelations.






okin Senses

Generally includes light touck,
pressure, vibration,temperature
ana paln
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Response of receptor is conveyed
over a nerve fiber into the ONS,



Jome of the input s sed
fo coordinate local rellRies.
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Fibers from dlfferent Zones--
of the body enter along
the length of the spinal cord.



The skin zones which are
served by different nerve roots
are called
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postcentral gyrus
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central sulcus
(or fissure)




Note the regions of the body project
to specific regions of the brain. This is called

1 — Lower tip
"_'Teeth. gums and jaw

Note also the mismatch of
relative size. The amount of
cortex relates to

Sensitty and acuity

== Tongue
== Pharynx

k Intra-abdominal
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Cranial nerves provide
some of the input.
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The cerebrum is divided
into four lobes.






midline view of brain
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MAPPING OF
THE IMAGE
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Meural and physiological processes
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FIG. 1. Owerview of IME] retinotopic mapping procedures and the neural and physiological processes imvalved. Functional retinotopic
mapping data are abtatned in response to stirmali encxding the polar angle () and eccenticity (2) coordinates of the visual hield. Concerming
the neural processing of visual information, we separalely consider the spatial integration ol visual information, represenied by the rece piive
held stee of morilcal neumns, and the pointtopEint relatlonship between the centers of the receptve helds ancd the cortical surfaos,
representex] by retinotopy, The effect of receptive fields of cortical neurons can be described in this context as a spatlal smoothing of the
st lus in the visual held (@), Retinotopy projects the "blurred” stimulus onto the cortical surface, where It glves rise (o corresponding neural
activation (b). NMeurophysiological processes transformm the neural activation into variatons of blood oxygenation. Anatomy delines the wey
these variatons are embedded in the three- dimenstonal Cartestan speace of the cerebral volurme ic) (note the difficultby of lustrating the *true”
neural and physiological responses, and the “true” cortical surface or valume, as opposed 0 measured responsss and reconstructed
representat ions). A high-resolution structural MR wlume 1s acquired () and segmented and the gray matterdwhite matter interfce 1s
dilated to approach the center of the cortex (g). A model ol the cortieal surface is reconstructed from the segmentation and (s unfolded. The
color axling overlatd here represents the distortion of local area induced in the flatening process, expressed as the rato of triangle surlfaces
in 21 with respect to 30, A ratio of 1 means no distorton (0. BOLD sensitve Functlonal MR svolumes are acquired (o) and analysax) 1o 30



infratemporal
cortex

Subsequent work has shown that vision is more extensive.
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Here is a more
elaborate diagram.

Shows

bilateral

input to the brain.
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LATERAL ASPECT OF
CEREBRAL CORTEX TO
SHOW TOPOGRAPHIC
PROJECTION OF MC
CENTERS (SCHEMATI

POSTERIOR

There is a motor “homunculus.” It is predominantly
contralateral in its control of muscle activity.



Roles in depression and schizophrenia

cingulate cortex

amygdala

="almond’ temperature, hunger, thirst, fatigue, sli@ep
processing of

o LMD ,ystem
But some work grouped some of these
brain structures in a system wiich controlled emotion,

=‘room, chamber’ controls body
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Autonomic Nervous System affects
Heart rate
Digestion
Respiratory rate
Salivation
Perspiration
Pupillary dilation

Also, these f@[ﬁ@ﬂ@[ﬁ@ﬂ[ﬁ]
structures connect with
th braln stem to
regulate the

fAutonomic System




