Topic 1: Introduction to the Nervous System
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+* Name the parts of a generalised neuron & indicate the input, output and integration areas of
the neuron.
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» Neurons are the functional cell of
the nervous system that transmit
electrochemical messages called
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effectors (muscles or glands).

Parts of a neuron:
Axon

» Cell body (or soma): contains (the conducting ~ Myelin Sheath N
R . fiber) {insulating fatty layer that ) ,,
relatively large nucleus with a speeds transmission) =4 A
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Cluster of cell bodies = ganglia.

 that recyformation from
» Axons: [INTEGRATION] long nerve fi

brgdthat are 8 o of propagating electrical impulses
known as action potential through t m cell b3 gxop terminal (*Electrical impulses rarely

travel the other way). Cluster of neuron axons = nerves

produces proteins needed for other parts of the
» Dendrites: [INPUT] highly branched “finger-lij
other neurons.

impulses travel along the neur

impulses).

neurons.

There are four types of neuroglia:

> Astrocytes:

o Structural support

o Formation of scar tissue

o Transport of substances between
blood vessels and neurons
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o Communication with one another and with neurons
o Mop up excess ions and neurotransmitters
o Induce synapse formation.
» Oligodendrocytes:
o Form myelin sheaths in the brain and spinal cord (e.g. multiple sclerosis = myelin
sheath deteriorates and signals slower)
o Produce nerve growth factors

» Microglia:
o Structural support
o Phagocytosis (immune protection as normal body immune cells don’t to the CNS).

» Ependymal cells:
o Form a porous layer through which substances diffuse between t
the brain and spinal cord and the cerebrospinal fluid.

» The concentration gradient is Ngai active transport (using ATP) of sodium ions out of
cell and potassium ions in.

epolarisation occurs,
channels close and
hannels open allowing —
potassium to move out of cell and stop

sodium moving into cell, creating a resting

membrane potential again (negative

After the signa
where i

inside). e A ? Y. A
» A “wave” of depolarisation and fr -o--":‘&» ﬂfw e T T
repolarisation moves rapidly along the axon

. Sodium channels
of neurones and more sodium channels open and close.

» This process is known as
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» This electrical communication converts to chemical communication at the axon terminal where
the arrival of the action potential triggers the release of a neurotransmitter into the synapse.

» This neurotransmitter diffuses across the synapse, binds to receptors on the other neuron and
activating them and creating another action potential (message) which will travel down the
axon.

» The message is then terminated as the neurotransmitter is deactivated by being transported
back to the axon terminal.

+» Explain briefly why myelin increases the rate of conduction of axons.

» In an unmyelinated axon, the action potential travels along rapidly, but the
have to be opened all the way along to keep the action potential going.
takes time.

myelin.

+* Describe the following divisions of the nervous syste
peripheral, Somatic & autonomic, Sensory & motor

The nervous system is divided into two parts:
» Central Nervous System (CNS):
o The CNS consists of two parts:
= Brain (external [{fSAuENER= cell bo h internal = axons)
= Spinal cord (external Wlt=RyEIa¢=ly = ax internal SAUELLLE = cell
bodies)
» Peripheral Nervous Syste
o The PNS consists g
= Spinal nervesy31 ach one emerging from different level of the
spinal cord and [ erent segments of the body. Spinal nerves lead
into peripheral ne
= Cranial nerves (12 pa
b

lying dferent structure or group of structures).
o The PNS idiv main parts:

= Somatic nervous system (SNS): controls skeletal muscle, joints, tendons and

IANUidelalelpal el g AV IS K=tna] (ANS): control our autonomic ( ) activities
Os and organs. This ANS is divided into three parts:
Sympathetic (‘fight or flight’): controls short-lived behaviour
» E.g.increased HR, respiration rate, adrenalin released, slows
down or turns off non-essential processes such as digestion &
immune response to conserve energy in case needed.
¢ Parasympathetic (‘rest and digest’): maintains stable body functioning in
normal conditions.
. : The enteric nervous system is a meshwork of

nerve fibres that innervate the viscera (gastrointestinal tract, pancreas,
gall bladder).
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Nervous System (NS)
I

3 -
Peripheral NS Central NS
|
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Autonomic NS Somatic NS Brain Spinal Cord
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Sympathetic NS Parasympathetic NS Forerra'n Midbrain Hindbrain
! 7 < |ﬁ_|
Telencephalon Diencephalon Mesencephalon Metencephaon Myelencephaon
4 1 4 4 4
Cerebral Cortex Thalamus Tectum Pons Medulla
Basa Ganglia Hypothaamus Tegmentum Cerebellum
Hippocampus
Anmygdala

* Somatic motor functions:
* Movement of skeletal
+ Facial muscles

¢ Autonomic motor funcig

= Sensory: —st

* Somatic sensor

detect change
o Central integrator (CNS) via sensory (effect) neurons

Ial is transferred to motor (afferent) neuron through interneuron
en respond to stimuli

1
2.
3.
4, Action
5. Effectors
Example: Stretch reflex (somatic)

1. Muscle is stretched by hammer tapping tendon in knee
This stretching is detected by the sensory skeletal muscle in leg
Action potentials travel along the sensory neuron into the spinal cord
Sensory neuron synapses with a motor neuron in the grey matter of the spinal cord
Motor neuron to muscle generates action potentials which cause the muscle to contract
and the leg kicks as a response to tapping.
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Topic 2: The peripheral nervous system

* Name and briefly describe the function of each of the 12 cranial nerves.

L)

I  Olfactory S Smell
Il Optic S Vision
Il Occulomotor M Eye movements- ‘up/down/up-in’, pupil constriction, raising eyelids
IV Trochlear M Eye movements-‘down & in-diagonal’ (superior oblique muscle)
V Trigeminal S&M | Sensation to head & face, including gums and te
Movement of muscles of mastication
VI Abducens M Eye movements- ‘out’ (lateral rectus muscl
VIl Facial S&M | Taste from anterior 2/3 of the tongue
Movement of muscles of facial expreséion
VIII Auditory S Hearing, balance
(vestibuloccoclear)
IX Glossopharyngeal | S&M | Taste from posterior 1/3 of
Swallowing, salivary secr
X Vagus S&M | Sensory & motor autonomic
Xl Accessory M Movement of nec ng & vocal cords
XIl Hypoglossal M Tongue move

Cranial nerves acronym:
‘Oh Once One Takes The Anatomy Final
Sensory/motor or both: ‘Some Say Marr

ry G
ey, But

ions Are Heavenly’
her Says Big Brains Matter More’

Trochlear Olfactory

nerve (V) nerve (1)

I'ngeminal

nerve (V)

\
VA’
/|
- \

n
'I"'-. M1y

— adl /4 < -
£
£
N|

7

s
bl
¥4

N

S5|Page



