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CHAPTER 1

THE SRAN AND THE NERVOUS SVSTEM




Biological Psychology

&“AV/? s

o
&

t Hc““8

e

08 wosboT




The Brain and the Nervous System

Impressed? Ny
You should be! The
brain is the source of
all your thoughts and Je
actions i

Mot bad R

for just a few %
pounds of

squishy stuff!

The brain is made up of millions of
little nerve cells called NEURONS.

—

] These are the building blocks of the
brain and the entire nervous system.
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While each neuron varies according to its
function we can make some generalisations...
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The AXON from each
neuron is connected

] In essence, & neuron’s function is
to communicate with another and in this
4 way form a communication network that

Neurons communicate
using@zp@electrlcal energy

This is a chemically based reaction called an
ACTION POTENTIAL and it seems to involve
the movement of small particles - like
Sodium (Ma+) and Potassium (K+) ions -
across the membrane of the neuron’s axon.
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(] The movement of positively and

Y negatively charged particles causes
electrical energy to travel down the
| axon to the next neuron.
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Impulse travels in a
wavelike fashion down

Once started
the nerve
impu:jse cannot

A
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You should think of the
nerve impulse either
being swi%:hed on or

off...

v

-- there is no difference in
the strength of impulses
for example. They are all

the same!

When the nerve impulse reaches the
next neuron it has an ‘all or nothing’
effect. It either stimulates the
next neuron or it inhibits the
nerve firing.

It is a bit like a
row of dominoes
being knocked
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When the nerve impulse reaches the end of the axon, this

This network of neurons, all firing impulses 50, it's all very simple.
affect other neurons and an overall Each axon is connected to the
pattern of nerve impulses is formed that dendrites of another neuron

results in behaviour! that sends the signal on to
another neuron it is connected

to and so on....

Actually, the causes the release of chemicals known as neurotransmitters
majority of = - =
neurons do not - -
o g | This gap is called a SYNAPSE |
other neuron!
NEUROTRANSMITTER
— MOLECULES —
@ @ SYNAPTIC
@

VERY TINY GAP

...50 how is the
nerve impulse
carried across
this gap?

Since each neuron can be connected to many others and
each impulse can either inhibit or stimulate a neuron next in
line, this creates a very complex - and fast - system of

When the neurotransmitters reach receptor sites in
the receuvmg nedron this causes a chemical reaction.

{ / — 7 /' neuronal circuitry.

This sets up the action
| potential and sends the
nerve impulse an, down
that neuron’s axon.
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The nervous system

the Peripheral Nervous
System (PNS) --

The PNS
consists of all the nerves
that carry information to
and from the rest of
the bodu.

is usually divided up into the
Central Nervous System (CNS) and

The CNS
consists of the

{

.\

-- and
the spinal
cord




The Brain and the Nervous System

MOTOR NERVES SENSORY NERVES

-- and sensory nerves
that convey information
to the CNS

Peripheral nerves
are made up of motor
nerves, which carry
information to the body
from the CNS -

The somatic nervous system is involved
in the control of voluntary actions
such as running...

The PNS is further
divided into the somatic nervous
system and the autonomic nervous
system...

The autonomic nervous
system, on the other ¢}
hand, controls non-
voluntary functions like
the beating of your
heart, your blood
vessels, glands and
internal organs.
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The AMS has two functions
commonly called the
sympathetic and the
parasympathetic nervous
system.

Imagine that
{ you are running
for a bus...

When gou're... pant... running... the
sympathetic nervous system is responsible...
hufff....pant....for getting your... hiff...
bodu...ready for action.....

Hey....
Stop....That’s

huff... pant... puff.. it
raises... auhgh... uour heart
rate, breathing rate...
hufff... and so... on.

o

When you stop the activity... ahuu... it is

the parasympathetic nervous system that

slows the phuysiological processes of the
body down again... hufff...

So the sympathetic and
parasympathetic nervous systems
work in opposing ways depending
oh what the body

needs.

Don't worry
love, there's
another no. 42
along in 10
minutes!
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But that Is enough about the
peripheral nervous system... lets S0 the
go on to explore the central next thing we ne

nervous system. to look at is the

basic anatomy of
the brain...

o S

“Hang on”
I hear you
saying...

Ism't
that a bit too
Biological?

Well...yes it is
fairly "Biclogical’ but it is included
here for a number of good and
proper reasons...

Firstly,
many of these specific
structures are associated
with behaviours and so it
is useful if you are familiar
with the terms when theuy
are mentioned
later on...

= Secondlu,
other books and texts will

mention these structures a lot!
So it is good if you have at
least a working knowledge of
what they are...

and thirdly
... It gives me an
excuse to go on
safari!
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Qur 'safari’
through the central
nervous system begins
with the spinal

Most of
the peripheral nervous
system is connected
drectly to the spinal

The spinal cord

acts as a kind of ‘bridge’ between the

body (via the PNS) and
the brain.

SO you might
now simply expect me to head
straight for the brain...

There is
more to the spinal
cord than just a
glorified link to the

brain. In fact the
spinal cord is responsible
for some very important
behaviours completely
independent of
the brain.
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The spinal cord is larMeﬂex is @ “a simple, automati
responsible for controling ~ movement in response to &
reflex actions. sensory StimuiLs”.

. Reflexes need
F——\/ to be quick so the
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i A bypassing the brain i
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One of the best
known is the knee
jerk reflex.

’

T:J THE DO . ' /// J’;ﬂ7

Go ahead !
- B0 € Q¥

W
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(XTI,
50 the spinal

cord controls the knee jerk and
other reflexes completely
independently from
the brain.

Of course,
the brain is aware of
the reflex and can

even stop it from
happening.

this case it was
funnier if my brain
didn't!

Speak
for yourself
matel

THE DOCTOR

'S QYR
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At the top
of the spinal
column is the first
part of the brain
itself...

... this is
called the
hindbrain

The Hindbrain consists of
three structures...

PONS|

CEREBELLLM [ 3

MEDULLA

This is the most primitive part
of the brain and is really an
extension of the spinal cord.

The brain stem

and is thought to have
evolved around 500
million years ago...

Is also present in worms

...it is a stalk
Rising out of the
spinal cord and
consists of two
structures... .

The medulla is responsible for what are
termed ‘pre-wired' functions in other

words behaviours that are not under
conscious control --

VEDLLLA

responsible for
various sleeping

The ponsis

behaviours -- /"

&3 things like
dreaming and

waking and so
N on.

12



. The medulla and -

the pons also contain the
reticular formation that
extends from the brain stem
into the higher centres of the
brain (the midbrain and the .
forebrain).

The functions of the
“reticular formation are to act as a sort o
arousal or attention centre. It screens out

irrelevant information and passes the
relevant stuff to the rest of the brain and
highlights important material for these _d
h|gher centres. 3

The Brain and the Nervous System

The last major part of the
hindbrain is the small squiggly
part at the back of the bram :

| this is known as
& the cerebellum

which means
lesser or little
brain!

Traditionally the
CEREBELLUM has been
thought of as having many
functions related to
movement, especially balance
and coordination -

-- for example N
people with damage to
the cerebellum are
clumsy and tend to lose
their balance.

|

)~ -- more recent work
has suggested that the role
of the Cerebellum is much
more complex and involves
areas like timing and visual
attention.

_———

e

Just above the
hindbrain

structures is the
\ \ MIDBRAIN

~{ ...In essence, the
MIDBRAIN is a collection | i
of neural fibres that

connect the lower parts

of the brain with the { er...excuse
higher centres of the : me
brain.

N\

Actually, some

researchers consider the
midbrain areas to be simply a

part of the brain stem...and not

a separate section of the brain

Yes...
you are
absolutely
right!

Well
I'm not sure
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Now that
we've covered the lower N

parts of the brain. It is time }
A to head out towards the ¢

It’s right
at the top of the \\
brain so it is quite a
climb to get

there! :

This is the area
where the most complex brain

activity takes place. Generally, the

0 The FOREBRAIN is
-3 divided into two halves
or HEMISPHERES. A4

left hemisphere receives mostly
information from the RIGHT side of
the body and vice versa.

The entire surface
of the forebrain is covered in a
thin layer of neurons known as
the CEREBRAL CORTEX, which
is Latin for Brain Bark!

The gap between the
hemispheres is where the

two halves of the brain
meet so let’s go down and
have a look...
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Because just below this are
some very important structures
h. that are also a part of the

~ FOREBRAIM. <5

The two halves
of the cerebral cortex
are connected by the
CORPUS CALLOSUM --

which is a large
bundle of fibres that allow
the two hemispheres to
communicate.

It s just
here under my
feet!

The PITUITARY
GLAND is not made
up of neurons

--it is in fact, an

ENDOCRINE GLAND that
directs other hormone
releasing glands in the
boduy.

-- and are also
involved in powerful
DRIVES like hunger, thirst
and reproduction.

The THALAMUS
works together with the
HYPOTHALAMUS and they are both
involved in the sending and receiving />
& of messages to and from various /£
. areas of the brain-- -

The hypothalamus sends messages to the
pituitary gland to secrete hormones which in
turn affect other hormone secreting glands like
the adrenal glands, the gonads and the liver.

SRS

S pudgowin -
ﬁ%&wqwﬁ“” “?W[. ; ,,w-t,
coulbd nelaat 43 Wl: ey Wl >
gsw‘omwb@ﬁbw ' :

it mmmwtﬁ@w
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The HIPPOCAMPUS
is part of the limbic system and is
involved in comparing expectations

to what is perceived and has a
function in memory... A

The LIMBIC SYSTEM is
concerned with emotion and is a set 3
of loosely connected structures

Before we move on to look at the
CORTEX, it is useful to stop and take a CEREBRAL
more detailed diagram of the Brain. Many CORTEX

of the structures that are referred to -
later on are here!

 [THALAMUS

et ﬁ
CEREBELLUM

CORPUS
CALLOSUM .

PITUITARY
GLAND

MEDULLA

So onward to the
CEREBRAL CORTEX...

SPINAL CORD

16
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The CEREBRAL CORTEX is
part of the FOREBRAIN but it
is considered to be a very
impartant structure --

structure in a
little more

The CORTEX forms a thin
outer layer of the brain.
Rather like woolly gloves do
over your hands.

detail.

This layer is made up of
neurons so tightly packed
together that the black
nuclei at their centre gives
the whole cortex a grey
appearance --

¥ \ 37
’;‘(\\ 7 fso itifkno.wn‘

% | as GREY MATTER.

T

contain approximately
two thirds of all the
cells in the brain!!

The cortex is divided
into LOBES.

FRONTAL
LOBE

PARIETAL
LOBE

TEMPORAL
LOBE

OCCIPITAL
LOBE

17
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VISION

The Occipital
lobes contain the Visual Cortex,
where the brain primarily processes
the information from our euyes.

The Parietal lobes contain the
Somatosensory cortex where the

brain primarily processis touc}%—*
pain, and temperature -
information _ —J’\‘T /

@

TOUCH

The temporal
lobes (that are behind your
Temples) contain the areas

where the brain primarily
processes memory, A
..\ perception, emotion/$4 .~ ?
and language P2l
information. .
fs 5
K

EMOTION/MEMORY

Don't
forget that
there are two of

each of the lobes
-anein each
marnls»p)ha:!reI

e N MOVEMENT

The frontal lobes
contain the motor cortex where
the brain primarily processes
movement.
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The frontal ¥/ - the area right

behind your
pgtl?éu?gﬁu forehead is known
special in as the PRE-
human FRONTAL CORTEX
beings... and its size varies

in different animal
Species...

In cats the
Pre-Frontal
Cortex
accounts
for 3.5% of|
the total
cortex.

In dogs In humans the Pre-
the Pre- || Frontal Cortex
Frontal accounts for 29% of
Cortex the total cortex!
accounts

for 7% of

the total

cortex.

One of the most famous case studies

in Biological Psychology highlights the
function of the Pre-Frontal Cortex...

This suggests ;
e onetmg L e
juniquely Human is MENTAL

happening in this
area of the

PROCESSES.

NEW ENGLAND USA
SEPTEMDBER 1848

Phineas Gage was a 25

year-old railroad worker
whose duties included

Part of his job
was to pack
explosives into a
drilled hole using
an iron bar.

Unfortunately, on this occasion, the
explosives went off prematurely.

This propelled the iron bar
into Gage's cheek, out
through the top of his head
and 30 feet into the air!
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Remarkably, Gage survived and reportediy
walked to the cart that took him to hospital.

Even more remarkably, most of Gage'’s mental
faculties remained unchanged and he

attempted to return to work a while later.

R - /

2| However, his friends and family

&1 said that *he was no longer Gage'

Lﬁﬁ__w

AND SHOVE IT
UP YOUR
$%* 111

He'd gone from being mild
mannered and kind to
being obnoxious and rude.

Although not widely
accepted at the time, Dr.
John Harlow sudgested that
Gage’s personality change had
been a result of damage to

Phineas Gage died in May
1860 but his skull was kept

N at Harvard University.
\_\-
. =
g { )1%..’: J—%
| | —r it
) R

20

MODERN COMPUTER IMAGING WORK BY HANNA
DAMASIO AND HER COLLEAGUES CONFIRMED THAT
HARLOW WAS INDEED CORRECT: THE DAMAGE TO
BGAGE'S BRATIN WAS CONFINED TO THE PART OF BOTH
FRONTAL LOBES THAT DEAL WITH EMOTIONS AND
MAKING DECISIONS IN SOCIAL SETTINGS,
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The case study of Phineas Gage was
the first clue that suggested that
the pre-frontal lobes of the brain
are responsible for higher mental

processes like personality, the ability
to plan behaviours, set goals and

intention behaviour.

(g1

The case of Phineas Gage
also highlights the early
thinking on what is known
as the localisation of
Function in the brain.

it shows that some
behaviours can be
localised to specific

PAUL BROCA was an early pioneer of
localisation of function. He discovered
that damage to a small area on the left
side of the brain had caused his patient
to lose the ability to speak.

In other words

parts of the
brain.

/T his area is now known

By the 1880s most

as BROCA’s AREA and is
an area of the brain

important for language

production.

researchers in the area
were convinced of the
concept of localisation
of function in the
brain...

Z..although, it wa
later discovered
that the extent of

the localisation is
not as great as was
once thought!

These and other case
studies led early
researchers to see the
brain as explainable.

This meant that studying the brain
could provide answers for what
had, up to that point, been seen as

the domain of a separate concept
- ‘the mind.'

L~ The rest of this book

will discuss the various functions of
the brain in more detail and at times
we will refer to specific parts of the

brain to understand how things

For now, I just want you to take
a few moments to think about the

amazing things you are capable of

brain in all its glory and the

Er...you do
own ane. don't

simply because you have one of you?

your very own!




	Biological Psychology: An Illustrated Survival Guide
	Contents
	About the Authors
	How to Use this Book
	Acknowledgements
	Introduction
	Chapter 1 The Brain and the Nervous System
	Chapter 2 Vision and Audition
	Chapter 3 The Mechanical Senses
	Chapter 4 The Chemical Senses
	Chapter 5 The Control of Movement
	Chapter 6 Temperature Regulation Hunger and Thirst
	Chapter 7 Emotions and Sexual Behaviour
	Chapter 8 Sleep and Biological Rhythms
	Chapter 9 Memory and Learning
	Chapter 10 Evolutionary Psychology
	References
	Subject Index


