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LO: State the relationship between receptors, the central nervous system and the
effectors

e R r or n rgans detect stimulus and is stimulated, generating nerve
impulses.

e Sensory neurone transmits nerve impulses to the relay neurone in the central
nervous system (CNS) which consists of the brain/spinal cord.

e Before transmitting nerve impulses along the motor neurone to the effector
(muscles/ glands) to carry out the response.

LO: State that the nervous system — brain, spinal cord and nerves, serves to
co-ordinate and regulate bodily functions

Central Peripheral Nervous System
Composed of: g Composed of:
+ Brain = Cranial nerves
+ Spinal cord * Spinal nerves

* Peripheral nerves
Contains:
« Relay neurons Contains:

(interneurons)

* Sensory neurons

* Motor neurons
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Central Nervous System

* Brain and spinal cord
* Integrative control centre

Peripheral Nervous System

+ Peripheral nerves (cranial and spinal)
+ Communication between CNS and body

Sensory (Afferent) Division Motor (Efferent) Division

*« Composed of sensory neurons + Composed of motor neurons
* Conducts signals from receptors to CNS + Conducts signals from CNS to effectors

Autonomic Nervous System Somatic Nervous System

* Controls involuntary responses = Controls voluntary movement

Sympathetic Division Parasympathetic Division

Mobilises body systems « Conserves energy
‘Flight or fight’ responses « '‘Rest and digest’ responses

LO: Outline the functions of sensory neurones, relay neurones and motor

neurones

e Neurones are nerve cells that function to transmit nerve impulses within the
nervous system.

e Neurones differ in shapes and sizes.

e Basic components of a neurone:

o Soma -

cell body containing the nucleus and organelles, where essential

metabolic processes occur to maintain cell survival

o Axonand Dendron — nerve fibres which are strands of cytoplasm
extending from the cell body that transmit nerve impulses to other
neurones or effectors

o__Dendrites - short-branched nerve fibres that convert chemical information
from other neurons or receptor cells into electrical nerve impulses
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Dendrites of the dendron Dendrites of the axon Nodtle_s m;1 Ratr':v_ier zla)re retgions where the
; i . . myelin sheath is absent.
receive nerve impulses transmit nerve impulses E

from other neurones to the effector They speed up transmission by allowing

nerve impulse

nerve impulse

Dendrons are The myelin sheath is a layer of fatty ;
nerve fibres that The motor substance that shields and insulates Motor end plate is

: : Axons are nerve S e T the junction
transmit nerve heurone’ s cell body . : bet the dendrit
. L . fibers that transmit . : S W @Il
impulses towards | is irregular in shape ol The myelin sheath is surrounded by and muscle fibre
the cell body Nrve IMpuises away a thin membrane known as the

from the cell body. neurilemma.

Recepltors
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Types of neurones

e Sensory neurones transmit nerve impulses from receptors to the relay neurones in
the spinal cord or brain.

e Relay neurones in the CNS (spinal cord/ brain) receive nerve impulses from sensory
neurones and transmit them along the CNS to the motor neurones.

e Motor neurones transmit nerve impulses from the CNS to the effectors

(muscles/glands) for an action to occur.

e Synapse — a junction or connection between two neurones
(from an axon to a dendron) by chemical means through
neurotransmitters

axon

synapse
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The relationship between the
three types of neurones

sensory neurone T /g/

mmpulse — —

sense organ
(receptor)

Synapse

Y Y

central
nervous
system

relay
neurone

muscle fibres
(effectors)

motor neurone

LO: Discuss the function of the brain and spinal cord in producing a co-ordinated
response as a result of a specific stimulus in a reflex action

e Reflex action is an_immediate involuntary r nse to a specific stimulus without
conscious control.

e Reflex arc is the shortest pathway by which nerve impulses are transmitted from
the receptor to the effector. The nerve impulses generated by the receptor are
transmitted along the reflex arc.

e Spinal cord and brain are known as the reflex centres.
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Sensory input
Sensory over cranial nerves CF;?-lft\::s
receptors . in brain 4
o v
[ The Spinal Cord, Spinal Nerves,

and Spinal Reflexes

Sensory input TS
over spinal nerves

Sensory | centers

receptors

/" Reflex

cranial nerves

Motar output over
spinal nerves

\ inspinal |
~_cord /

Example of brain / cranial reflexes — pupil reflex

e Change in light intensity stimulates photoreceptors on the retina

nerve impulses.

Motor output over

Effectors

Muscles

Glands

C?an“

Adipose tissue

OO

to generate

e Nerve impulses will be transmitted along the sensory neurone in the optic nerve
across a synapse to the relay neurone in the brain and across another synapse

to the motor neurone and to the effector which is the muscles of the iris.
e The_circular and radial muscles of the iris contract and relax (or vice versa) to
bring about the constriction and dilation of the pupil.

Example of spinal reflex - Knee Jerk

(no relay neurone involved):

e Tap stimulates the tendon under
the kneecap.

e Nerve impulses are generated
and transmitted along the

sensory neurone to the spinal

cord and across a synapse to the
motor neurone and to the

effector (no relay neurone

involved).
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Spinal reflex: knee-jerk reflex

Nerve impulses are
transmitted to the
spinal cord by a

sensory neurone

Stimulus

The tendon under i

the kneecap is
tapped and
stimulated.
Nerve impulses
are generated.

And across a
synapse to the
| motor neurone

The motor neurone
transmit nerve impulse
to an effector, the
thigh muscle.

Response:
The muscle contracts and causes the

lower leg to jerk upwards
(i.e extend outwards)
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e The effector is the thigh muscles which contracts, bringing about a sudden
kicking of the legs.

Example of spinal reflex - hin h

brain

thermoreceptors in the skin.

e Nerve impulses are generated and transmitted
along the sensory neurone to the spinal cord. relay neurone

e Nerve impulses are transmitted across a C

e Heat on the object stimulates the / é

synapse to the relay neurone in the spinal cord

and then across another synapse to the motor
motor
neurone.

\
\

. . receptor neurone /

e Nerve impulses are transmitted along the motor /
/ effector

neurone to the effector which is the arm muscle
which contracts, bringing about a sudden

withdrawal of the hand.

e At the same time, a relay neurone from the iiﬁg;ye
spinal cord will also transmit nerve impulses to
the brain to bring about the pain sensation.

Example of voluntary action — picking up a hot pan voluntaril

e Nerve impulses are initiated and generated at the brain.

o Transmitted via the relay neurone to the spinal cord

e Across a synapse to the motor neurone and to the effector which is the arm
muscles.

e Arm muscles contract and hand is withdrawn.
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Compare reflex action and voluntary action:

Similarities
Both involve the transmission of nerve impulses via electrical and
chemical signals.

Both involve motor neurones and effector muscles

Voluntary

reflex action is initiated at the Voluntary action is initiated at the
receptors brain

reflex action requires a stimulus Voluntary action does not need a
stimulus

(Tl W RN =0 T R0 H 14"l Voluntary action does not require
neurone sensory neurone

reflex action is not under Voluntary action is under
conscious control conscious control

Immediate response Not immediate response
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