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Overview of the Nervous SystemP

Central
nervous system

Brain——

Spinal cord

Peripheral
nervous system

) Cranial nerves
—

Spinal nerves

Central vs. Peripheral

Peripheral:
* somatic (nerves, ganglia)

* autonomic (enteric)

Central:
* spinal cord

* brain
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Local Circuits in the Spinal Cord

Dorsal roots: sensory
Ventral roots: motor
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Local Operations in the Spinal Cord

* Reflexes
* Central pattern generators
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Basic Divisions of the Braina

 Hindbrain, Midbrain, Forebrain

Midbrain

Forebrain

Olfactory bulb

Optic nerve

Hindbrain




Anatomical Terms: Directions in the BrainG
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Anatomical Terms: Sections of the BrainG:
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Key Part #I: Brainstema

Pineal gland Definition:
Hind + Mid — Cerebellum

Thalamus

Superior
colliculus

erior —Midbrain Local Circuits:

colliculus *

Tectum e dedicated
Tegmentum * automatic
Pons * “early”

Posterolateral

cas Lo Examples:
I * pre-Botzinger complex
* superior colliculus

Medulla —




Brain Stem Pathways

(A) COLLICULOSPINAL TRACT (D) VESTIBULOSPINAL TRACTS




Key Part #2: Thalamusna

Pulvinar nucleus

Figure 4.14 Rout

from the thalamus -
Each thalamic nucleus

a different location in
Nieuwenhuys, Voogd, &

* Sensory gateway to the
brain

* Reciprocal circuits with
cortex

* Role in sleep



Key Part #3: Basal Ganglian

* Underneath the cortex
* Three Divisions: caudate, putamen, globus pallidus
* Involved in gating voluntary movement

1sal ganglia are
is on the outside.
anHuijzen, 1988)
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Key Part #4: Hippocampuse

* Formation of long-term memory

hippocampus




Key Part #5: Cerebellum

* Fine motor control

Cerebellum
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Key Part #6: Cerebral Cortexa

° Four main IObeS Sulcus vs gyrus

Parietal
lobe

Frontal

Occipital
Temporal lobe

lobe



Overviews
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Slicing it a Different VWay

Brainstem = hindbrain + midbrain — cerebellum

Limbic System = hippocampus + amygdala + cingualte
cortex + others

Forebrain = diencephelon + telencephelon

Diencephelon = thalamus + hypothalamus

Telencephelon = cortex + hippocampus + basal
ganglia



Functional Divisions of the Cortexa

Central sulcus Postcentral gyrus

imary motor (primary
cortex) somatosensory
. cortex)

Parietal lobe
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lobe
(vision)

Temporal lobe
(hearing, advanced
visual processing)



Organization of Sensory Informatione

Olfaction G
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A Map of the Bodyr

* Penfield’s sensory/motor homunculus
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Microcircuits of the Cortexa

* Columns and laminar organization
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Organization of Movement

SPINAL CORD AND
BRAINSTEM CIRCUITS




(A) DIRECT CORTICAL PROJECTIONS

corticospinal
tract

(B) INDIRECT CORTICAL PROJECTIONS
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THE END





