Organisation and
Coordination

Describe the gross structure of the human brain and outline the
functions of the: cerebrum; cerebellum; medulla oblongata; and
hypothalamus.

Describe the role of the brain and nervous system in
coordinated muscular movement.

Discuss why animals need to respond to their environment.

Outline the organisation of the nervous system in terms of
central and peripheral systems in humans.

Outline the organisation and roles of the autonomic nervous
system.

State that responses to environmental stimuli in mammals are
coordinated by nervous and endocrine systems.

Explain how in mammals the fight or flight response to
environmental stimuli is coordinated by the nervous and
endocrine systems.
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Types of Neurone — A Reminder
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- The Brain
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* The cerebral cortex

contains synapses
& cell bodies.

— Thought to be the
root of:

« Consciousness
Emotional responses
Intelligence
Judgement
Reasoning

* Ability to override
reflexes

Vertical section

Cerebral cortex is 3 mm
deep (grey matter is on
the outside of the brain)

The brain is divided
into left and right
cerebral hemispheres
above the cerebellum | ¢ )
which is also divided | @&
into left and right | @<
sections.

Cerebral
cortex

(grey —
matter)

White |
matter

White
matter

Cell bodies
and synapses

Axons only



== Cerebral Cortex

* Divided into areas responsible for specific
activities and/or body regions.

e —

Sensory area

Motor area

Anterior
speech area
(Broca’s area)

Posterior
speech area
(Wernicke’s area)

Primary
auditory area —_

Primary
visual area
Auditory
association area \. Visual
\ ( association
N area

Anterior - Posterior









Cerebellum

» After the decision to move voluntary

muscles is Iinitiated by the cerebral cortex,

many movements involve a large level of
non-conscious control.

— This control is provided by the cerebellum.
« Eg. Walking, driving, playing music or sport.

» Cerebellum is also involved with fine-
tuning sensory information

« Eg. Judging distances & speeds of objects.
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o Examples of Cerebellum Activities

 Motor

— Fine muscle movements in order to remain
balanced & upright.

— Manipulation of tools/instruments.
— Operation of antagonistic muscles.

¢ Sensory
— Judgement of positions of objects.
— Feedback from muscles during movement.
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Medulla Oblongata

« Controls non-skeletal muscles.
— Ie Controls the Autonomic Nervous System.

« Contains the regulatory centres for many
vital processes.
— Cardiac Centre
* Regulates heart rate

— Respiratory Centre
« Regulates breathing rate & depth.



Hypothalamus

« Controls many homeostatic mechanisms.
— Temperature regulation
— Osmotic regulation

* Regulates the pituitary gland.

— So controls much of the body’s endocrine
system.



Control of temperature regulation —
a reminder

Thermoregulatory Nervous system and Less heat
centre in hormonal system generated
hypothalamus - carry signals to skin, - and more
detects change liver and muscles heat lost
Rise in core Temperature
temperature : falls
Optimum
——m e m e m e e mmmm——————- femperafure Fm e m e m e — - - -
ey 37°C
Fall in core Temperature
temperature rises
Thermoregulatory Nervous system and More heat
centre in ; hormonal system ; generated
hypothalamus carry signals to skin, and less
detects change liver and muscles heat lost



i Walls of DCT & Pituitary gland Detected by
CD become < (gleases MORE € osmoreceptors in

MORE permeable ADH hypothalamus
to water /

1 Conserving water  Stimulate thirst

/ centre of brain

More water Gaining water Decreased water
S consumed potential of blood

concentrated
\ Normal blood

/ water potential

More water leaves
the body. Urine is

Dilute :
‘ Removing water

Less water leaves
the body. Urine is

Increased water
potential of blood

Walls of DCT &
CD become LESS Pituitary gland
permeable to *— releases LESS +—
water ADH

Detected by
osmoreceptors in
hypothalamus



-~ Nerve Organisation — A Reminder
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Tissue fluid outside neurone
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Action Potential — A reminder
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Autonomic Nervous System

* Mostly outside conscious control.

Homeostatic mechanisms via Hypothalamus.
Regulatory centres via Medulla Oblongata.

Heightened emotional responses (eg. Stress).
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i Differences between ANS & CNS

Autonomic Nervous System

Central Nervous System

Most neurones are non-
myelinated

Most neurones are
myelinated

Connections to effector
organs always involve at
least two neurones

Connections to effector
organs involve only one

Sympathetic &
Parasympathetic.

Two types of motor neurone:

Motor, sensory & relay
neurones
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" Sympathetic v Parasympathetic

« Often referred to as antagonistic.

« Changes to internal conditions alters the
balance between the two systems



Sympathetic

Parasympathetic

Most active Iin times of stress

Most active In times of
relaxation or sleep

Neurones synapse at a
ganglion just outside the
spinal cord. Pre-ganglionic
neurones are short.

Neurones synapse at a
ganglion within the target
tissue. Pre-ganglionic
neurones vary in length.

Post ganglionic neurones
secrete noradrenaline at the
synapse to the effector

Post ganglionic neurones
secrete acetyl choline at the
synapse to the effector

Effects include:

Increased heart & ventilation
rate, puplil dilation & orgasm

Effects include:

Decreased heart &
ventilation rate, pupil
constriction & sexual arousal
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=~ Comparing Nervous & Endocrine
Systems

Endocrine System Nervous System
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- Comparing Nervous & Endocrine
Systems

Endocrine System

Nervous System

Uses chemicals (hormones).

Uses nerve impulses.

Transmission by the blood system.

Transmission by nerve fibres.

Strength of stimulus affects
concentration of hormone.

Strength of stimulus affects
frequency of impulse.

Transmission is slow.

Transmission is rapid.

Hormones travel to all parts of the
body. Only target organs respond.

Impulses travel to specific parts of
the body.

Effects are widespread.

Effects are localised.

Response is slow.

Response is rapid.

Response is often long-lasting.

Response is short-lived.

Effects may be permanent &
irreversible.

Effects are temporary & reversible.




Responding to Stimuli

* Our responses to sensory stimuli (internal
& external) are finely coordinated to
ensure our survival.

— They often involve a combination of nervous
and endocrine systems.

— Eg. Temperature regulation

« Behavioural changes (removing a jumper) rely on
nervous control.

* Physiological changes (sweating) often rely on
endocrine control.

— Eg. Fight/Flight response.



The Fight/Flight Response

* The physiological changes that prepare a
body to deal with a threat.

— Either by challenging the threat (fight)
— Or by running away (flight)

* Arange of coordinated nervous &
hormonal responses



The Physiological Changes

Pupils dilate

Heart rate & blood pressure increase
Arterioles to digestive system & skin constrict.
Arterioles to liver & muscles dilate
Blood glucose levels increase
Erector pili muscles in skin contract
Ventilation rate & depth increase
Endorphins released by the brain
Sweat production increases
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Coordination of these Changes
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Sound of threat

threat
N
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_ nervous  ACTH from
We need to see this system Pituitary

in greater detail...
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Fight/Flight Theory

* The Fight/Flight response was first
described in 1915.

* Since been updated:

— Animals may fight in some situations but flee
In others.
— Not all animals fight or flee

« Some freeze (play dead).
« Some change colour (camouflage)



