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PNS

The peripheral nervous system (PNS) is everything outside of the CNS (the
brain, brainstem and spinal cord)

It includes 12 cranial nerves, and the paired spinal nerves

The PNS is divided into afferent (sensory) and efferent (motor) nervous
system
The efferent nervous system is divided info somatic and autonomic nervous
system
The autonomic nervous system is divided into sympathetic and

parasympathetic nerous system NERVOUS SYSTEM
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Somatic vs Autonomic Nervous System

The somatic nervous system

Associated with body movement
Consists of nerve fibres that control voluntary actions and convey sensory information input
from

The skin, skeletal muscle and joints

There are 5 spinal plexuses -
Cervical (CI-Cd), brachial (C5-Tl), lumbar (LI-LY4), sacral and coccygeal (Lu4-Su)

The autonomic nervous system

Controls all the processes of the body
Eg heart rate, digestion and breathing
Consists of sympathetic and parasympathetic nervous system




Somatic vs Autonomic Nervous System

SYMPATHETIC & PARASYMPATHETIC
NERVOUS SYSTEMS OVERVIEW

FIBER NEVRO-
b LENGTH  TRANSMITTERS

SYMPATHETIC
NERVOUS SYSTEM i Norepinephrine, ATP, Adrenergic
Postganglionic Long :
neuropeptide Y (a1, az, B1, B2)
PARASYMPATHETIC
NERVOUS SYSTEM ini
Postganglionic Short ACh NHISCATIMC W
M2, M3, M4, Ms)

Sympathetic -> short pre and long post
Parasympathetic -> long pre and short post

RECEPTORS




Ganglia and Rami

Rami communicans

- A communicating branch that connects 2 other nerves
- Grey rami communicans

ounmyelinated , post ganglionic nerve fibres
- White rami communicans

oMyelinated , pre ganglionic nerve fibres

Pre ganglionic fibres enter the sympathetic ganglia through white rami communicans! Post
ganglionic fibres enter the sympathetic ganglia via grey rami communicans!

Dorsal Root Ganglion

Dorsal Rootlets Dorsal Root Spinal Nerve Dorsal Ramus

- v L L
e — . ‘
5 ) | .‘
ts S '.
B .‘ .,“
. ] o
I’ ‘\
Gray Ramus Communicans White Ramus Communicans
L

& = pre-ganglionic neuron = post-ganglionic neuron

= cell body

Sympathetic Chain Ganglion




There are Neuro Tracts we need
to known by the end of this ppt

(3 somatosensory * | motor)




The somatosensory system

A sensory network in the body used for

Proprioception -
Lets you know where different parts of ur body are

The somatosensory cortex is located in the POST CENTRAL GYRUS

There are many receptors that are involved in the somatosensory system ..

- in muscle and golgi tendon apparatus
- in heart, carotid, lungs and gut

Examples of some receptors -

Free nerve endings - pain/temp/chemical
Meissner corpuscles - touch (short term)
Merkel discs - touch (sustained)

Pacinian corpuscles - pressure

Nociceptors - pain

Root hair plexus - touch (hair
movement)

Ruffini endings - deep skin receptors




There are tracts which are part
of the somatosensory system




Before we start firm this table:

ASCENDING TRACTS
L 4 NEURONS

15T ORDER NEURONS 2" ORDER NEURONS 3R> QRDER NEURONS 4™ QORDER NEURONS
: 2 3 4

~ IN DORSAL ROOT GANGLIA ~ IN SPINAL CORD or ~ IN THALAMUS ~ IN CEREBRAL CORTEX

~ GATHER SENSORY INPUT BRAINSTEM
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ASCENDING TRACTS

* SENSORY PATHWAYS
* SPINAL CORD — CEREBRAL CORTEX
* THREE TYPES:

LEMNISCUS SYSTEM

SPINOTHALAMIC (ANTEROLATERAL)
SYSTEM

SPINOCEREBELLAR SYSTEM




Function: proprioception , two point touch, fine
touch and vibration

Up or down: Ascending

Where and to: From receptors to the primary
somatosensory

cortex in the post-central gyrus

Think or no: Conscious (yes)

gracllls

Lower limb

T Upper limb

Ist order neurones (in dif ferent areas of the body) and then enter the spinadl
cord. Either into the (ABOVE T6) or (BELOW T6).

These impulses travel up the spinal cord and reach the medulla where they join onto 2nd order
neurones (Medial Lemniscus part of the pathway)

In the medulla, these neurones (switch side)

From the medulla, they head to the of the thalamus, then head
to the in post-central gyrus



DORSAL COLUMN-MEPDIAL
LEMNISCUS SYSTEM

DORSAL COLUMN

MECHANORECEPTORS GRACILIS FASCICLE
* SENSATION from LOWER BODY

DORSAL ROOT GANGLION

CUNEATE FASCICLE
LS % SENSATION from UPPER BODY

PERIPHERAL NERVES

 AXONS of 157 ORDER
NEURONS




DORSAL COLUMN-MEPDIAL PRIMARY SOMATOSENSORY CORTEX
LEMNISCUS SYSTEM WX CONTAINS 4™ ORDER NEURONS

SYNAPSE on

L 2~ QRDER NEURONS
)

THALAMUS

MEDIAL LEMNISCUS (VENTRAL
—\_, POSTEROLATERAL

NUCLEUS)

SYNAPSE on BODIES of
2% QRDER NEURONS /@

N
MEDULLA
DECUSSATE \\ ¥ GRACILIS NUCLEUS
* CUNEATE NUCLEUS




[ 1st order neurones
[[] 2nd order neurones
[] 3rd order neurones

Spinothalamic

Function: Pain, temperature, crude touch and pressure e . TP
Up or down: Ascending emperaueandon | o andressre
Where and to: From receptors in skin to the thalamus, (e’
ending in the primary somatosensory cortex

Think or no: Conscious (yes)

4 Substantia
gelatinosa

tract is pain and temp
tract is crude touch
and pressure

Ist order neurones enter the then enter the spinal cord through the grey horn

The fibres through the anterior white commissure they
entered - becoming 2nd order neurones

Ascend the tract, through the medulla, onto the of the thalamus -

becoming 3rd order neurones
These 3rd order neurones head to the



SPINOTHALAMIC SYSTEM/
ANTEROLATERAL SYSTEM

SYNAPSE on 2N° LATERAL SPINO-
¥ CRUDE TOUCH ORDER NEURON ‘Q S
~ FREE NERVE ENDINGS E PAIN & TEMPERATUR

* PAIN ANTERIOR SPINO-
~ NOCICEPTORS THALAMIC TRACT

%* CRUDE TOUCH %
* PRESSURE PRESSURE

~ MECHANORECEPTORS

* TEMPERATURE
~ THERMORECEPTORS

INTERNEURON DECUSSATE

15T ORDER NEURONS J




LATERAL SPINO-
THALAMIC TRACT

ANTERIOR SPINO-
THALAMIC TRACT

THALAMUS

(VENTRAL POSTERO-
LATERAL NUCLEUS)

PRIMARY SOMATOSENSORY CORTEX
¥ SYNAPSE on 4™ ORDER NEURONS

—

~—4— 38" ORDER

)|  NEURON

“J4J Tt SYNAPSE




Spinocerebellar

Function: Proprioception, touch, pressure

Up or down: Ascending

Where and to: From receptors in the skin to the cerebellum
Think or no:

spinocerebellar is

Impulses enter the then into the spinal cord where they (FOR THE FIRST TIME)
becoming 2nd order neurones

Travel up the spinal cord, through the medulla, reaching the cerebellum

Here they - cuneocerebellar and dorsal cerebellar through the

cerebellar peduncle, and the ventral cerebellar tract decussates through the

cerebellar peduncle



SPINOCEREBELLAR TRACT

PSILATERAL CEREBELLAR CORTEX —f |
IPS| L © #7555, — SUPERIOR

(6T LIS, CEREBELLAR
SYNAPSE on NEURONS in & W) 7 28 PEDUNCLE
CEREBELLAR CORTEX S (@@=

INFERIOR

CEREBELLAR
DORSAL SPINO- et d
CEREBELLAR TRACT7 SYNAPSE

<)
VENTRAL SPINO-
CEREBELLAR TRACT

15T ORDER NEURONS

also for extra info uno the ventral decussates twice but the dorsal stays ipsilateral throughout




The Motor System

- Primary Motor Cortex is located in the
- Also the tract for the motor system is DESCENDING cos
the brain is telling ur body what to do

also controls voluntary body posture adjustments.

COI’tiCObu|ba r (pyramldalj Co:llrul of facial and masticatory 'nuﬂb(.uldluve.
movements of the tongue and swallowing
M ° - . Involved in involuntary adjustment of arm position in
. There qre TWO (2) seCflons 1.0 q mo*or erCt° RUbrOSp|na| (Extrapyran"ldal) response to balance information; support of the body.
2 : egulates variot vities and assists
1) PYRAMIDAL Reticulospinal o drnspispars s s

(Extrapyramidal)

- from cerebral cortex to spinal cord/brainstem.
GENERATE voluntary muscle movement o

2) EXTRAPYRAMIDAL
- from brainstem to spinal cord. COORDINATE voluntary
muscle movement

Basically the Pyramidal makes movements and the extrapyramidal does if.



The Motor System

So U remember those Ist order and 2nd order neurones? Yh the motor system don't have them.
Instead they got and

DESCENDING TRACTS

* MOTOR PATHWAYS
% CONTROL MUSCLES of TRUNK and EXTREMITIES

€) vrrer MOTOR NEURONS ) LOWER MOTOR NEURONS
~ CEREBRAL CORTEX ~ ANTERIOR (VENTRAL)

HORNS of SPINAL CORD INNERVATE
~ DEEP NUCLE]| of
BRAINSTEM MUSCLES




The Motor System

- Theres more you need to know about the UMN and LMN
- They only exist for and
- They have an effect and only secrete

UMN

LMN
- Cell body inside nucleus
- Axon runs down info spinal cord and synapses - Cell body is inside brain stem or spinal cord

with the LMN - Axon extends OUT of CNS and innervates

(basically sends impulses from cerebral cortex muscle

to spinal cord) - Lesions lead to: muscle atrophy, flaccidity,
- Lesions can lead to: increased muscle tone, weakness, fasciculations, hyporeflexia

muscle weakness and spastic hyperrefelexia

Lower Motorneurone




motor tract we need
to firm

There is only




Corticospinal Tract

| capsule

Function: Skeletdl muscle movement

Up or down:

Where and to: From motor cortex to spinal cord to skeletal muscle nLg,t'. — Anterior
Think or no: Conscious (yes) 2

No receptors involved Lower maeor__

Prefrontal cortex (motor cortex) stimulates motor areas to send
impulses for muscle contraction

from the motor cortex
These reach the medulla and some fibres whilst come
remain
These travel down the spinal cord and exit at the spinal level through
ventral grey horn, becoming !



Corticospinal Tract

- They become lateral corticospinal
(they are for innervating distal muscle
ike hands and feet)

- They become anterior corticospinal
(they are for innervating proximal

muscles like the trunk)

ANTERIOR CORTICOSPINAL TRACT LATERAL CORTICOSPINAL TRACT
* CONTROLS MUSCLES of TRUNK % * MUSCLES of EXTREMITIES

| NP ] "~ DECUSSATION
ANTERIOR SPINO- i | | of PYRAMIDS

LOWER MOTOR
NEURONS LOWER MOTOR
NEURONS

D v MANSS <7 s THALAMIC TRACT
INTERNAL —= "=\ 8 =5 & INTERNAL / o Ve POSTERIOR SPINO-
CAPSULE _/ be ;32 Y CAPSULE SN\t " R o CEREBELLAR TRACT
| = ' ’
EBRAL \| o
PEDUNCLE ~ ceremm— (¥ :
PEDUNCLE




