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Midbrain - Functions

* ITncludes ascending sensory and descending
motor pathways

* Tncludes the nuclel of cranial Nnerves 11T and
I
® j.=. the midbrain playvs a2 mole in eyve movaemsants
* Dorsal surface composed of superionr and

iNnferior colliculi - centers for visual and
auditonry reflexes respectively

* Contains the red nucleus — a motor center of
uncertaim function inm humans.

* Contains the Substantia NMigra (black stufft) —
one of the basal ganglia (a motor center).
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Pons - Functions

¥ Includes ascending sensary and descending
motar pathways

¥ Includes the nucle of Cranial Nerves V VI

and VIT (junction of pans and Medula)
Vi tfie pons s responsibe for sensation (fouch)

inthe the face

¥ (ontzins Pontine nuclei - qroups of neurans
that form a synapse paint befiween the
cerebrum and the cerebellum,

In the face and head, eye movements and muscles

motor pat
® Includes t
VIl partia

Medulla - Functions

* Includes ascending sensory and descending

1Ways
e nuclei* of cranial nerves V.

), VI, IX, X, and XII

¢ |2, the medulla is responsible for sensation in
the face and head, hearing and balznce and it

coardinates movements of the face, pharyny and
laryny, viscera,

* A nucleus, in the neuraanatomical sense, is a group of
neuronal cell bodies with a common function clustered
together, (grey mafter)
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*Enteric



Central nervous Peripheral nervous
system (CNS) . system (PNS)
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CHONSYof SpinalCord s

& it *Final common pathway for
““the somatomotor system -

-Conveys somatosensory
Information from the body

AN zd «Autonomic neurons
: ‘\Qgﬁ/fﬁ
\ WA Ve

- ‘Reflexes

«Central pattern generators
for rhythmic movements and
other fixed action patterns

facet joint
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Postenor median septum
\ Postenor intermediate septum

Postenor fumculus. Posterior gray hom

\\

Dotsal root entry zone —— Lateral funiculus

Anterior gray horn—

Root filaments
~ Darsal root
ganghon

Dorsal —

Ventral——

Pia muter

Arachnoid

Muxed spinal
narve

Dura mater

_— Root slesve

Anterior median
fissure
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Sensory vs motor roots ~ “Bell and Magendie Law”
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Dorsal o Posterior

root columns Mmedian

(SENSORY) sulcus Gray

commissure

= = Dorsal
= S) root

e anglion
= Somatic motor & e
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“Visceral motor

“The nerve which
supply muscle groups

also supply the skin ‘oot Anmg:
over the joint moved by (MOTOR) fissure

the muscles”



Spinal Cord Anatomy & Pathways

Gray Matter
Contains neurons

White Matter
Contains axons
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Anterior median

filssure
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Central canal
Anterior white
commisure

Dorsal, ventral and
lateral horn

Dorsal, ventral and
lateral funiculus
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Alpha an mma motor
neurons

al horn cells,
anterior horn cells

“Wery elaborate dendritic

tree

Spinal Cord Gray

‘Neurotransmitter=Ach
*Alpha: extrafusal fibers

Gamma: intrafusal
fibers

Motor pool = set of
neurons that innervate a
set or group of muscles

‘Motor unit: a motor
neuron and its muscle
cells (fibers)



Neuromuscular Junction

Link between the
nervous system and
muscle

Action allows skeletal
muscle to contract
and maintain motor
fone

Acetylcholine in the
neurotransmitter
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(B) « Motor neuron activation with y ﬂ\/l or S t 1 et C h
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(A) «Motor neuron activation without y
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Peripheral Nerves

Cranial & Somatic
nerves

GSA

GSE

GVA

GVE

SSA
SSE

Carry information
to and from CNS




Information Processing
(neurotransmission)

RECEIVING NEURON
(IN SFINAL CORD)
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Spinal Cord Anatomy & Pathways

Corticospinal and
Rubrospinal tracts
fine digital
movements




“’" iy MOLeK HierarChyas

and foot ”’“*\__‘_

(Swansonp2003)*

-Central pattern controllers

Red nucleus

«Central pattern initiators

Midbrain

i e Central pattern generators

(jJaw movement)

votor nucteus o= S *“Final common pathway”:

of facial nerve

Tomoxornucleusét ir i mOtor p00|

hypoglossal nerve
(tongue movement) =

“As we move up the motor system
(T . hierarchy, away from the motoneuron
ingers and il £ il pools themselves, explanations
To muscles i become more and more vague and the

of arms

corteospinal || _—{— true situation in terms of neural
& networks becomes more and more
complex.”

Lumbar

Spinal Cord
To muscles of
lower leoc and
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Upper leg and trunk Hand and fingers

A

Lowerleg _a"
and foot = — Face
& .~ and
. tongue

Red nucleus
Cerebral peduncle

\

Motor nucleus of
trigeminal nerve
(jJaw movement)

Midbrain

Motor nucleus
of facial nerve

!
To motor nucleus of
hypoglossal nerve
(tongue movement) -

To muscles of = =
tingers and Spinal Cord

hands

Lataeral
corticospinal

tract R
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Lumbar

Spinal Cord
To muscles of
lower lea and
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Motor Hlerar_chy

| ateral c—

(extremetles, ine motor
control)

I s et

«Corticospinal tract
Rubrospinal tract

Medial group (axial
musculature; rhythmic
and postural movements)

*Vestibulospinal tract
*Tectospinal tract

*Reticulospinal tract

*“Final common path”:
motor pool




and foot M

Corticospinal tracts

*Also called pyra e
_—

— .

*Arises primarily from primary motor,

__pre cortex
Red nucleus

eSomatosensory cortex also contributes

Midbrain

Mo nisiens ot *70-90% of fibers cross in the lower medulla

trigeminal nerve

(jaw movement) (decussatlon Of pyl’amldS)

Motor nucleus

offacial nerve N | *Crossed = lateral corticospinal tract

/
To motor nucleus of

hypoglossal nerve =7/ eUncrossed = anterior corticospinal tract

(tongue movement) =

*Synapses with:

Cervical

Spinal Cord lnterneurons

Venlral corticospinal

*Alpha and gamma motor neurons

corticospinal
tract N

*Priopriospinal neurons

Spinal Cord
To muscles of
lower leo and
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sisb sl -Programmed stereotypical
Sensory eactions that occur in
gl response to stimuli

Simplest reflex:
monosynaptic stretch reflex

Examples of polysynaptic
reflexes: withdrawal reflex

&
Muscle

*Reflexes are subject to
higher level control

. ———

-~ —
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SUbMEEEINESIare. canriedsyadifferent tracts

0 Dozl ool
saniney discriminitiv 1, conscious
proprioception, pressure and vibration;sense
EAGISC JJJJ gracimstsrrascicuius'cuneatt

HIESES jﬂ‘- »se: relay nuclei in the medulla (nucleus
YraciliS'c d nucleus cuneatus)

o Anterolateral

=raln and temperature - First order neurons dorsal
LL) —_4;-7:’
= ,—,';..Fif ~_ 1 Lissauer’s tract

—

_‘— oross in anterior white commisure: ascend as
~__spinothalamic tract (also spinoreticular and
spinomesencephalic tracts

"o SpinocerebellarTracts
— Dorsal and ventral: ipsilateral
— Unconscious proprioception




OIEEMIZEWOINGS SOMAtOSENsory. Systenps

S & cuneate tra

re ure and vibration, Fine discriminitive touch
‘f:

-

alamlc Tract

— Unconscious proprioception
~eAnterior Column:-
Anterior spinothalamic Tract

Crude touch, Itch and ticle sense



Spinal Cord Anatomy & Pathways

Dorsal Columns

conscious
proprioception
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to gracile & \ \\\

cuneate nuclei

POSTERIOR COLUMN

AhCaluglgt

primary
afferents

Lumbar

-Somatotopical IX('

-organized

‘Medial Faciculus

sLateral Faciculus
Cuneatus

«Conscious touch
on contralateral
side of the body

proprioceptive
sense

*Two point tactile
discrimation

*Vibratiion and
pressure

Tt
nucleus
A A Cuneate
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‘,Lowcr

| medulla
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mwmn/Medlal Lemnlscal system

_ Somatosensory Tracts
i ° Secondary neuron is in
brainstem:
I
r\;" * nucleus gracilis and
nucleus cuneatus
Ventral posterior °
beshardascer R Ol_Jtp_ut of these crosses
LN mldllne_ and forms
recognizable bundle:
Nuclei of the
dorsal coumns
——— fibers
u c -
synapse in the thalamus in
| | g the ventro posterior nuclei
‘39":0“‘5:‘8""0 kinesthesia)
gl » Thalamic axons synapse in
Y primary somatosensory
cortex in several somatotopic
e maps with some segregation

Qarashen

of submodalities



€erolateralfsystem

to

primary
afferents

ganglion

'TffBUﬁ'm Dorsolateral tract for few segements
- *Fibers thought to use substance P as a transmitter
* Cross to form Lateral Spinothalamic,

Spinoreticular, & Spinomesencephalic tracts
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segregationfofifunctionsin theleftand =
r]ghf‘ Cerebral hemispheres of the brain

i

Lare = |sphere language, math, logical

0 eratlons, & serial processing of info
~sequences

~ eSpecializes in focused perception

for the detailed, speed-optimized
activities &

the processing of fine visual and
auditory details



erebraliDominan

— p— - -

R ETSPhErE=patternvecognition
jecognition, spatial relations nonverbal
thinking, emotional processing in general; the
::ﬁmuJ' P=‘7 neous processing of many kinds of info

—v-

= --d phaS|s on understanding and generating

——..

e - stress & intonation patterns of speech that

———
—

ff:‘-:' convey emotional content

—

e ‘;-‘-
- I—

— Specializes In perceiving the relationship
between images and the whole context in
while they occur




SPINOTHALANMNIC TRACT

Midbrain

Pons

% Medulla

\gﬁ £ !Spi nal Cord



Spinal Cord Anatomy & Pathways

Spinocerebellar
system

unconscious
proprioception

e Posterior and anterior Spino cerebellar Tracts

Unconscious proprioception



Spinal Cord Anatomy & Pathways

Vestibulospinal
Tract

=== weight bearing
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JLI amate as a
4 =ransm|tter

--.J,,,; 50 contain peptides, e.g.,
.-f=-=';Su pstance P

~ .+ Cell:types have specialized
“endings for each modality
® Fncapsulated
(touch, proprioception)
e Unencapsulated (free
nerve endings)
« Pain and temperature




nerally assomated with
secretory activities of the Gl tract
*Pre-ganglionic

*Brainstem and sacral cord
“Craniosacral division of ANS”

|

«ACh as neurotransmitter

— .....::& ': *Post-ganglionic

of insalin and glucaton

5

Located either in the wall of
the organs they innervate or in
close proximity to target=more
localized action

*ACh as neurotransmitter (also
peptides)

—
Postganglioni




pathetic Nervous Systemi

*Mobilization of bodily resources

sympathetic ganglion

- first rib ~ <Flight or fight reactions

second rib : .
*Pre-ganglionic neuron

, spinal cord
fourth rib

*ACh as transmitter
*Post-ganglionic neuron

 paravertebral
chain=widespread action

*Thoracic and lumbar regions
of the cord="Thoracolumbar
division of ANS”

*NE as neurotransmitter
(except sweat glands = ACh)
also peptides



L Autenomic Ganglia

S=—— sympathetic ganglion
NN —— first rib

second rib

Ly

o

Ty
A
L ——

s 2= T [ [ TIS -nm-m--umn-!“!"" f'

fourth rib
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PNS)
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