























Spinal Cord

* Many cortical neurons synapse with other
cortical neurons

* |nteraction with the environment (except for
the eye) generally through the spinal cord



C1 Cervical spinal nerve roots C1 - C7

- correspond with upper aspects of
e vertebral bodies.
- Sensation of C7 nerve is for
Bone notch at the base - C8 the middle finger.
of the neck is C7. T1
. ICB and b;ommmal nepr;:d roots
gave corres ing
B vertebral body.
: T4 Sensation of T4 spinal nerve is
:’\ approximately level with the
R nipple line.
- T6 Sensation of T6 spinal nerve rool is
A approximately level with the bottom
A—— of the sternum.
R
A
! - T10 Sensation of T10 spinal nerve root is
o approximately level with the abdomen.
AL
S o T12 Sensation of T12 spinal nerve root is
The spinal cord ends Ot approximately level with the
approximately S o L1 pubic bone
between L1 & L2. |~
Sacral cord segments v The sensations of lumbar nerves
(S1-S5 "“Cauda Equina”) P are over the legs.
are level with T12-L1 s
Vertebrae. A
— LS
S1

The sacral vertebrae
are fused to make up \ S3 Sensation of S3,54 & S5 nerves is the
the sacrum. - ~ Perineal (genital) area.

S5
The coccygeal vertebrae )
are fused to make the /

coccyx or “tail bone”.



Gray Matter Dorsal Root
Ganglion
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Reflex arc

This muscle causes withdrawal
from source of pain

Spinal

B Dorsal

Axon of sensory
neuron (pain)

Ventral \ Motor neuron

This interneuron excites motor neuron;
causes muscular contraction




in the brain

Synapses
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Neuromuscular junction




NEUROMUSCULAR JUNCTION
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Organization of Cortex

Primary Motor Primary
Area Somesthetic

Visual
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The Human Basal Ganglia

audate
Putamen nuclzieus
&I,ogr%? gaallsdus ’ Thalamus
Subthalamic
?Iobus palllsjus nucleus
medial
Substantia
nigra

Amygdala

Near the base of the brain Braln
isasmallareacaledthe ~ Nerve
substantia nigra which

contains cells that Cells
produce dopamine.

Dopamine acts as a
transmitter between
the nerve endings.



Parkinson’s Disease

e Degradation of substantia nigra (pars compacta)

— Loss of dopamine
— Puts a “break” on input to motor cortex

* muscle rigidity, tremor, a slowing of physical
movement (bradykinesia)

* This can be alleviated using

— Levodopa

— Deep brain stimulation of the internal segment of the
globus pallidus (GPi) or subthalamic nucleus (STN)



Penfield Map




Retinotopic Mabns

* Much of visual cortex
IS organized in
reference to position
on the retina




Saccade Maps — Superior Colliculus

4mm caudal 4mm



Saccade Maps — Frontal Eye Field




* Many brain regions seem not to have any
particular map (e.g., frontal cortex), but this
may reflect our incomplete understanding of
those areas








