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Neuroanatomy and
Neurophysiology

GENERAL ORIENTATION (2]




Nervous system

Nolte

Caudate nucleus

Divisions of the nervous system

Efferent
peripheral

nervous sys.

Afferent
peripheral
nervous sys.

Central
nervous
system

Brain, spinal
cord, retinas

Autonomic Somatic
(internal organs (skeletal
and glands) muscle)
. Parasympathetic
:iy:lpat:?t}lf (rest and digest,
(fight or flight) feed and breed)
Vanderah

Where might neural engineers want to tap in?
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Directions

Figure AB-5: Directions
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Posterior
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Inferior

Stanford Huntington’s Outreach Project

* Dorsal — ventral
* Superior —inferior

* Anterior — posterior
* Rostral — caudal

 Lateral — medial
* Distal — axial

* Ascending — descendin
* Afferent - efferent

* Contralateral —
ipsilateral

MAJOR DIVISIONS
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Brainstem and midbrain

Cerebrum
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Neuranatomy - cortex

Senrl Limbic
sulcus Parietal Parietal lobe Frontal
lobe lobe lobe
Occipital
lobe

Frontal
pole

Olfactory
bulb

Lateral  Temporal  pragecipital Occipital

sulcus lobe notch pole

Vanderah

. s T )
Cortical interneurons Cortical association Efferent
neurons neurons

Jones
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Sulci and gyri

Central sulcus

* Gyri and sulci are same positions in all
typically-developing individuals
* Wrinkles add surface area

Vanderah

Smaller divisions

Central
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Neuroanatomy - basal ganglia

Major components
© Caudate [ 13]
© Putamen
* Globus pallidus
* Substantia nigra

TARGETS FOR NEURAL ENGINEERING  [£28
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Motor systems

Vanderah

Sensory systems

Central Primary somatosensory

Somatosensory association

| Visual
association

I~ Primary
visual

16 ]
Sylvian Primary Wernicke's area [
fissure auditory

Squire
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NEUROPHYSIOLOGY AND NEURONS (17)

Neurons

Nodes of Ranvier

Nucleus

Dendrites X Axon
(2]

Cell body
(soma)




Types of neuron

Dendrites

Axon terminals

A Multipolar
B Bipolar

an C  Unipolar

Synapses
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Action potential

2. Na' channels
inactivate & close

3. K" channels open,
membrane repolarizes

1. Na"* channels open,
membrane depolarizes

A NV Tt s e s o R s e i S s o S

4. K" channels stay open, / 5. K* channels close,
membrane potential undershoots everything back to rest

Nolte

Chemicals and electricity

Dendrite

Synapse

=
Axon

Electricity (ion gradient
across membrane
generates voltage)

Chemicals (neurotransmitters)

Vanderah

(2]
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Neurotransmitters

OH OH oH LN
~ J: I ! OH
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Epinephrine Norepinephrine Dopamine Glutamate

Aka adrenaline

Hettie 2014

a
Myelinated
Node -ntcrnodc

Neurotransmitter -> Action potentials
action potential

()

Waxman 2006

10/11/17

12



Synaptic plasticity

Squire

Growing a neuron - adult

neurOgeneSlS Lateral ventricle
Hippocampus
Cerebral cortex Dentate gyrus

Olfactory epithelium

Lateral
ventricle

Cerebellum Hippocampus

Human Brain

NIAAA
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Glia - support and defend

Defends brain from
infection

Feeds neurons

Caplllary Clears out waste

Protects brain from
foreign bodies

Blood-brain barrier
* Cons:
Blocks helpful drugs

Astrocyte

Still requires constant
blood supply (stroke)

Forms scars and tissue
blockade [ 27 ]

e Neuropil * Neural engineering
Squire Sg consequences?
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