


What is the Biological Approache

* The Biological Approach combines Psychology and
Biology to provide physiological explanations for
human behaviour.

Biologiccl psychology tries to explain how we think,
feel and behave in terms of physical factors within the
body.




The Biological Approach

Psychology should be seen as a science, to be studied in a
scientific manner (usually in a laboratory).

Behaviour can be largely explained in terms of biology (e.g.
genes/hormones).

Ad//d/i’r?wolly, behaviour can arise from the structure and

funclions of the brain.
Le#t or right brained
/oin damage, head injuries and impairments can lead o

changes in behaviour.
Charles Whitman

Human genes have evolved over millions of years to adapt
behaviour to the environment. Therefore, most behaviour will

have an adaptive / evolutionary purpose.



http://www.simplypsychology.org/science-psychology.html
http://www.youtube.com/watch?v=yE6VTvxkhFs
http://www.youtube.com/watch?v=TtOQnM3LQkE
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Assumption 1: Evolutionary Influences

= What do you know about Evolution?
= Have you come across it before?

= Do you think human behaviour has evolved?
= How wouvuld we know?

= Evolution is the change of a species over time
and is associated with the writings of Charles
Darwin




Assumption 1: Evolutionary Influences

= Darwin’s theory of Natural Selection is based on three
main assumpftions.

» Only a small proportion of each generation survives to
reproduce.

» Offspring are not identical to their parents, and so each
generation has a degree of variation, and that at least
some of this variation is heritable (can be passed on
through genes).

» Some characteristics give the animal an advantage
over others in the ability to survive and reproduce.




Assumption 1: Evolutionary Influences

Characteristics which give the animal a greater
chance of survival and reproduction are adaptive.

= This is natural selection. If a characteristic has

survived and been passed down through the
generations, it must have been adaptive and
have given the animal a survival advantage.




Assumption 1:
Evolutionary
Influences

= How could evolution
explain a possible
biological
predispositfion to
fear snakes and
spiderse



Assumption 1: Evolutionary Influences

In practically every culture in
the world, men prefer young
rather than old women,
women with wide hips and
narrow waists, and women with
full lips and large eyes.

What could be the
evolutionary explanation for
thise




Assumption 1: Evolutionary Influences

Can you think of any other human behaviours that we could argue are
“adaptive”

Aggression? Intelligence?



Assumption 1: Evolutionary Influences

» To understand the functions of the brain, we must
understand the environment in which the brain
evolved.

= Environment of evolutionary adaptation (EEA).

= Humans began evolving around 2 million years to
around 100,000 years ago.

= Evolutionary psychologists argue that humans are
adapted to the environment that our ancestors
would have faced.




= The two halves of the brain are called hemispheres.

= The brain is divided into four lobes.

= The corpus callosum connects the two hemispheres together.

= Assigning areas of the brain to specific functions is referred to as
localisation of function.

= There are roughly 86 billion neurons in the brain and spinal cord.

= There are approximately 10 frillion synapses.




Assumption 2: Localisation of Brain Function
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Assumption 2: Localisation of Brain Function

Motor Cortex
(Movement)

Central Sulcus

Sensory Cortex
(Pain, heat, and
other sensations)

Frontal Lobe g {

and voluntary movement) i 7 ) O (Comprehension

Broca’s Area of language)
(Speech)

Frontal Lobe—
(Smell)

[ _ ) | // Occipital Lobe
Temporal Lobe et N0 (Primary visual area)

(Intellectual and o R — :
emotional functions) — Wernicke’s area

W —X_  (Speech comprehension)
Brainstem /\ ¢
(Swallowing, breathing, heartbeat, Cerebellum

wakefulness center and other mvoluntary

functions) (Coordination)




What do you think
would happen if either
Broca's area or
Wernicke's area were
damaged?




Assumption 2: Locadlisation of Brain Function

The case of Phineas Gage. What happened to him?e

How does this link fo brain localisation?




Assumption 3: Neurotransmitters and
Hormones

= Neurons are the cells which are found in the brain and
nervous system

= They work by sending chemical and electrical
messages to each other




RN

Love Fignt or Flignt

B i 1]

neurofransmitters

have very different = - Dopoming
effects. g_;- oo
Ves M. Noradrem’ﬁ'ee







Jendrles lers ranches
= [receive messages {form Junctions with othes ¢
from other cells R

Axon
[Passes MOSSIges away
lrem the coll bedy 1o
" Olher SRurcns,

\
~  muscies or glands;

Vyelin sheath
Lovers the axen
Cellbogy  / " Neural imgulse (action potentall ¢ me neus
(the cells lite . (elechrical dgnat traveling and relps s
Sudgort conter) /) Sawn the axon) ural impulses)

aStructure of a Typical Neuron

Structure of a WY
Neuron N A M

Cal Body




Sending neuron o

Action
Vesicles 59 potential
o arrives
Synaptic
terminal -
oL - ') J

2 Synapse
Vesicle fuses © _
with plasma Neurotransmitter
membrane Is released into
The SynO pse . \ oX synaptic cleft
up close Synaptic
cleft
\
elving Neurotransmitter
Wuron eurotransmitter binds to receptor

lon channels molecules




Hormones

HYPOTHALAMUS

Direct control by

nervous system

Indirect control through release
of regulatory hormones
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Diaot reteans | KEY TO PITUITARY HORMONES:

ACTH
TSH
GH
PRL
FSH
LH
MSH
ADH

Adrenocorticotropic hormone
Thyroid-stimulating hormone
Growth hormone

Prolactin

Follicle-stimulating hormone
Luteinizing hormone
Melanocyte-stimulating hormone
Antidiuretic hormone
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Hormones versus Neurofransmitters

HORMONES NEUROTRANSMITTERS
ORIGIN glands neurons
of the endocrine system of the nervous system
TRANSPORT
MEDIUM

TARGET distal and local organs local receptors on nerve cells
ACTION slow (up to few days) fast (up to few milliseconds)
-

RESPONSE voluntary or involuntary

However, many hormones are also neurotransmitters!
E.g. Serotonin — 10% is found in your brain as a NT and
0% in your gut as a hormone.



The link
between the
Brain and the

Body:
Explaining
the Stress
Response

Stress is a biological and psychological response experienced
upon encountering a threat that we feel we do not have the
resources to deal with.

If the situation is judged as being stressful, the hypothalamus is
activated as it is responsible for the stress response.

When a stress response is triggered, it sends signals to two other
structures: the pituitary gland and the adrenal medulia.

These short-term responses are produced by The Fight or Flight
Response via the Sympathomedullary Pathway (SAM). Long-

term stress is regulated by the Hypothalamic-Pituitary-Adrenal
(HPA) system.



The stress response

The stressor
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blood
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normal

The
adrenal
cortex
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stress
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cortisol. This
releases
stored
glucose
from the
liver (for
energy).
The
immune
system is
suppressed
while this
happens.




Sympathetic
medullary
Pathway
(SAM)

The hypothalamus also activates the adrenal medulla. The adrenal
medulla is part of the autonomic nervous system (ANS).

The ANS is the part of the peripheral nervous system that acts as a
control system, maintaining homeostasis in the body. These acfivities
are generally performed without conscious control.

The adrenal medulla secretes the hormone adrenaline. This hormone
gets the body ready for a fight or flight response. The physiological
reaction includes an increased heart rate.

Adrenaline leads to the arousal of the sympathetic nervous system and
reduced activity in the parasympathetic nervous system.

Adrenaline creates changes in the body, such as decreases
(indigestion) and increased sweating, increased pulse, and blood
pressure.

Once the ‘threat’ is over, the parasympathetic branch takes control
and brings the body back into a balanced state.



https://www.simplypsychology.org/autonomic-nervous-system.html
https://www.simplypsychology.org/peripheral-nervous-system.html
https://www.simplypsychology.org/fight-flight-freeze-fawn.html
https://www.simplypsychology.org/sympathetic-nervous-system.html
https://www.simplypsychology.org/parasympathetic-nervous-system.html

Methodology of the Biological Approach
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Jouvet (1967)

im: To examine the effects of REM sleep
privation on a domestic cat

ethed: The cat was placed on a small iskand
rounded by cold water

nenever the cat feel asleep, it would fall intg
ter and instantly wake up

i was continued for 75 days

esults: The cat became progressively more
iturbed and eventually died

NXallagle!
Studies

E.g. Biological
Rhythms — Sleep.

What does this tell
us about sleep (in
cats anyway?)

What about in
humanse



Twin studies, Adoption

ADOPTION STUDIES and Family studies
- = We |look for
@ | concordance rates
= between monozygotic
twins.

=We also look at
adoption studies and of
twins raised apart.




Neuroimaging

Electroencephalogram (EEG)

EEG

EEG reading

CT scan, MRI, fMRI, MEG, PET

physiological — Raine 1997

PET scan

« Jass actve: forebrain and

control, puts 'brakes” on
tehaviour)
Asymmetnic difference
Amyn VEROUAMpUS
thatamus {(ematicon/fear)

Raine 2: boys' physiclogy

* Low heart rate and skin
resistance @ 14

* = good predictor of criming
record @ 21




Treatments from the Biological Approach

Psychopharmacology (Chemotherapy)
Antidepressants, e.g. SSRI's

Antipsychotics
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Invasive freatment

ECT

Hemispherectomy

Brain Surgery- Prefrontal lobotomy, Craniotomy, Stereotactic
psychosurgery, cingulotomy, capsulotomy, DBS.

Deep Brain Stimulation

» Cinguiotony -
s -’ : Lead 4 :

-I' !
Electrode

_,.&'-\

p . ' s\ ]
g(ﬁ!’_ Capsulctomy Y »//ILEXXMSW\
:

'( Puise

Generator
® @ 4 / %

- Subcaudale tractotomy

A / = I
1
Y— Cangulotonmy u
- -
.79 > Topvght © 7067 WatMD, Inc All rghts
LImDIC leucotonmy

® Q

—— Subcaudate tractotomy




Strengths of the biological approach

Scientific approach- removal of parts of the brain,
animal research, drug therapy eftc.

A deterministic approach- all behaviour has a

S
physical cause and knowing this enables us to A */,ff
predict and freat undesirable behaviours. YOLERSSTELF”

A
>

Successful application to real life- e.g. drug therapy,
psychosurgery, stress reduction.




Weaknesses of the
Biological Approach

Reductionist approach- reducing
complex behaviours such as stress
intfo simple explanations, which
INnimises or ignores the experience
of stress.

Nature as opposed to nurture is
Important.

Ignores individual differences
between people.
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