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Human and animal emotions: are they the same ?

"To understand, as far as is possible, the source or
origin of the various expressions which may be
hourly seen on the faces of the men around us, not
to mention our domesticated animals, ought to

possess much interest for us.’

Charles Darwin 'The Expression of the Emotions in Man and
Animals'



Communication

For both humans and other animals the majority of
what we communicate is our emotional state

109 spoken

words




Communication

For both humans and other animals the majority of
what we communicate is our emotional state

109 spoken

words

non-verbal emotional
content of speech and
face expressions

25%

body
language

90% of communication is about how we are feeling now!



Evolution, Anecdote and Experience say "yes”

Charles Darwin

".....the philosophy of our subject has
well deserved the attention which it |
has already received from several
excellent observers, and that it
deserves  still further  attention,
especially from any able physiologist.’
'The Expression of the Emotions in Man and
Animals’

THE EXPRESSION OF
THE EMOTIONS IN
MAN AND ANIMALS

HY CHANLES DANWIN. EDITED 8Y

VRANCES DARMWIN, FELLOW OF CHRISTS

COLLEGE, CAMBRIDGE

witw YROTOURAPULL At oTeed ILLURERATING

> LD
[ X
s ¢
:n.; ‘it
N 3
LONDON
JOIIN MURRAY; ALREMARLE STREET, W,
)
3 IR B —— 1y ooy’



Evolution, Anecdote and Experience say "yes”

Jeffrey Masson and Susan McCarthy
'When Elephants Weep' (1994)
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Evolution, Anecdote and Experience say "yes”

Jeffrey Masson and Susan McCarthy
'When Elephants Weep' (1994)
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Beware of anthropomorphic delusions

Descartes



Beware of anthropomorphic delusions

Emotional responses can be entirely automatic and
uNnconscious

The experience of feelings implies consciousness and
animals may have only limited capacity for this



Defining emotions

'A moving of the mind or soul; excitement of the
feelings, whether pleasing or painful; disturbance or
agitation of mind caused by a specific exciting cause

and manifested by some sensible effect on the body’
Webster's Revised Unabridged Dictionary (1913)

In humans over 100 different emotional states have
been claimed



Defining emotions

Primary emotions:

Paul Ekman

“You always complain that I don’t know how
to show my emotions, so I made these signs.”
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Defining emotions

Primary emotions:
Paul Ekman

Robert Plutchik

Secondary dyads




Defining emotions

Primary emotions:
Paul Ekman

Robert Plutchik

Tertiary dyads

Anticipation \




Defining emotions

Primary emotions:
Paul Ekman

Robert Plutchik

This lecture

Love

Acceptance

Disgust
Shame




What are emotions and why do we have them ?

Emotions move us !

Do we act because we feel
- or do we feel because we act ?




What are emotions and why do we have them ?

Emotions move us !

Do we act because we feel
- or do we feel because we act ?

Sensory cue - emotional response - emotional state -
feeling



What are emotions and why do we have them ?

So what makes us feel 'good' or 'bad’ ?

The brain's basement pleasure palaces and room 101

James Olds



What are emotions and why do we have them ?

So what makes us feel 'good' or 'bad’ ?

The brain's basement pleasure palaces and room 101

Drugs, dopamine, serotonin, and endogenous opioids

in the
gnals.
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What are emotions and why do we have them ?

Activity in the neocortex penthouse |
Chimpanzee

Frog

Human



What are emotions and why do we have them ?

Activity in the neocortex penthouse

"If cognition allows us to grasp the building blocks of
life and how they can be organised, emotions are
often the cement that binds them together into
permanent structures”



What are emotions and why do we have them ?

Pleasure and pain may be part of the same spectrum

Late Overlap

Spinoza Bentham MRI images
Becerra et al
Neuron 2001



What are emotions and why do we have them ?
Pleasure and pain may be part of the same spectrum

Emotional interpretations of the same cues can be
very different
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What makes us happy
or sad may not have
the same effect on
another animal



What are emotions and why do we have them ?

Pleasure and pain may be part of the same spectrum

Emotional interpretations of the same cues can be
very different

What makes us happy
or sad may not have
the same effect on
another animal




What functions do emotions serve ?

Survival mechanism: fight, freeze or flight

They don't necessarily need consciousness



What function do feelings serve ?

They help to interpret and deal with your emotions




What function do feelings serve ?

They help to interpret and deal with your emotions
Better learning and planning

y
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What function do feelings serve ?

They help to interpret and deal with your emotions
Better learning and planning

Better integration into complex social environments




What function do feelings serve ?

They help to interpret and deal with your emotions
Better learning and planning
Better integration into complex social environments

Problems with interpreting and experiencing
emotions




What function do feelings serve ?

Other social mammals also have complex social
environments




case of Alexithymia




The case of Alexithymia

Many human psychosomatic and personality
disorders are associated with an inability to
recognise, experience and describe feelings




The case of Alexithymia

Many human psychosomatic and personality
disorders are associated with an inability to
recognise, experience and describe feelings

Avoid internal emotional conflict by relying on action
to express emotion




The case of Alexithymia

Many human psychosomatic and personality
disorders are associated with an inability to
recognise, experience and describe feelings

Avoid internal emotional conflict by relying on action
to express emotion

This can often take the form of
self-harm Samaritans

Whatever vau're going through,
we'll go Uwough it with you

0345
909090




The case of Alexithymia

Reduced activation in the right brain hemisphere in
response to viewing angry and sad faces
(Kano et al, 2003)




The case of Alexithymia

Reduced activation in the right brain hemisphere in

response to viewing angry and sad faces
(Kano et al, 2003)

Other animals resort to
self-mutilation or destructive

behaviour as an emotional
release valve




The case of Alexithymia




Fear

STANLEY KUBRICK COLLECTION

STANLEY KUBRICK'S

... THE SHINING



Fear

Highly important survival tool for most animals
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Fear

Highly important survival tool for most animals

Joseph Le Doux
'The Emotional Brain' 1994 and 'Synaptic-Self' 2002




Fear

Highly important survival tool for most, animals

Joseph Le Doux \

'The Emotional Brain' 1994 and 'Synaptic-Self' 2002

=~

"

Brain fear processing system highly conserved ‘w




Fear

The basic anatomy of the fear response

THE FEAR RESPONSE

Le Doux et al Scientific American 2003



Fear

The basic anatomy of the fear response

Conditioned fear responses
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Fear

The basic anatomy of the fear response
Conditioned fear responses

High and low roads of the fear response
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Fear

Kluver-Bucy Syndrome




Fear

Kluver-Bucy Syndrome

Faces and fear

Fischer et al
Brain Res. Bull. 2003



Fear

Kluver-Bucy Syndrome

Faces and fear
100

0

o0 -

% choice

29 I

Happy Stressed/fearful
face face



Fear

Kluver-Bucy Syndrome
Faces and fear
Reduced fear by

sight of a friendly
face




Fear

Kluver-Bucy Syndrome
Faces and fear
Reduced fear by

sight of a friendly
face




Fear

Sheep brain




Fear

Sheep in flock

v it
Cortisol Adrenaline
_//‘\

Qvine stress monitor

da Costa et al
Proc. Roy. Soc. 2004



Fear

Social isolation

T Seggee r
Heart
rate Motion
Cortisol Adrenaline
_//‘\

Qvine stress monitor

da Costa et al
Proc. Roy. Soc. 2004



Fear

Sheep faces visible

i : Cortisol Adrenaline
_//‘\

’ QOvine stress monitor
YA A
'

da Costa et al
Proc. Roy. Soc. 2004




Effects of constant anxiety - social stress




Fear

Effects of constant anxiety - social stress

Drugs and anxiety - benzodiazepines and opioids

FE 10U " 31_['




Anger and jealousy

Enhance survival by both promoting and reducing
aggression




Anger and jealousy

Enhance survival by both promoting and reducing
aggression

Animal studies - limbic system (septum and
amygdala), hypothalamus and brainstem involved




Anger and jealousy

Enhance survival by both promoting and reducing
aggression

Animal studies - limbic system (septum and
amygdala), hypothalamus and brainstem involved

As with fear the frontal cortex is important for anger
control



Anger and jealousy

Faces and anger - the right amygdala




T —
Anger and jealousy

Universal recognition of angry facial expressions ?
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Happy Angry
face face



Anger and jealousy

Sexual jealousy - the case of the jealous timber wolf




grief and depression




grief and depression

Frontal, cingulate and insular cortices

Rhinal cortex
(not visible, on
medial surface of

temporal lobe)
Hippocampus :;'omt’mm"'



Sadness, grief and depression

Frontal, cingulate and insular cortices

Serotonin and noradrenaline deficiencies

The serotinergic system consists of ascendi
axons from cell bodies in the ranhenucnlg

Noradrenergic Projections
M Dorsal projections
B Ventral projections




Sadness, grief and depression

Frontal, cingulate and insular cortices
Serotonin and noradrenaline deficiencies

SSRIs (Sertraline ,PROZAC)
SNRIs (Venlafaxine)
NaSSAs (Mirtazapine)




Sadness, grief and depression

Frontal, cingulate and insular cortices
Serotonin and noradrenaline deficiencies

SSRIs (Sertraline ,PROZAC)
SNRIs (Venlafaxine)
NaSSAs (Mirtazapine)

Drugs are often effective in animals with depressive
symptoms



Can animals experience grief ?

Great apes, dolphins, whales, elephants, dogs




Can animals experience grief ?

Great apes, dolphins, whales, elephants, dogs

When Elephants Weep (Masson and McCarthy)




Can animals experience grief ?

Great apes, dolphins, whales, elephants, dogs
When Elephants Weep (Masson and McCarthy)

Chimpanzees




Can animals experience grief ?

Mothers and infants




Can animals experience grief ?

Mothers and infants

Dogs and their human owners




Shame and quilt

Moral emotions - unique to humans ?

May be just learned
anticipation of punishment




Shame and guilt

Moral emotions - unique to humans ?

May be just learned
anticipation of punishment

Not living up to the
expectations of others




Shame and qguilt

Moral emotions - unique to humans ?

May be just learned
anticipation of punishment

Not living up to the
expectations of others




Joy and Love

Not so easy to be considered as promoting survival

Smile and the world smiles with you




Joy and Love

Not so easy to be considered as promoting survival
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Play




Joy and Love

Not so easy to be considered as promoting survival
Smile and the world smiles with you

Play

Pleasure Reward Pathway




Joy and Love

Not so easy to be considered as promoting survival
Smile and the world smiles with you
Play

Grooming and
brain opioids




Joy and Love

The happy left brain vs the unhappy right one !




Joy and Love

The happy left brain vs the unhappy right one !

Is love really an emotion?




Joy and Love

Maternal Romantic Structure

Romantic and maternal love

Bartels & Zeki
Neuroreport 2000

o N A O

Neuroimage 2004



Joy and Love

Can other animals experience love?

Mother love - oxytocin, opioids and dopamine




Joy and Love
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Joy and Love

The impact of an attractive face




Joy and Love

The impact of an attractive face




Joy and Love

External view of brain

During oestrus - male attractive



Joy and Love

'In sight, but out of mind ?'

Internal view of brain

Not during oestrus - male not attractive



Joy and Love

Dopamine
600 Male face 1 600 - Male face 2
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Joy and Love

Monogamous voles

Prairie Montane
OT Receptor |




Joy and Love

Monogamous voles

Love chemistry may be slightly different in male
voles

Cys-Tyr-Phe-Gln-Asn-Cys-Pro-Arg-Gly-NH;

Vasopressin

Pane

Young et al 2001



Joy and Love

Monogamous voles

Love chemistry may be slightly different in male

voles

Science finds a way

to cure the love rats

SCIENTISTS could be on
the verge of finding a cure
for love rats, it emerged
yesterday.

Research on rodents has
shown that a genetic ten-
dency to tnademy can be
reversed - and the effects on

hilanderers of the human

may be just as drastic,
lt s a discovery that has
hu for the long-suffer-
!nuuw
The latest success of genetic

By JENNY HOPE
Madical Comrespondent

engineering might have allowed

the former mo&e:.“vmc :?ver

m.m ug-

10 a Jegally-recognised aitar,

grhlve kept bim by the fireside
instead.

Sclentists have managed for
the first time to turn promiscu-
ous, anti-social animals into
friendly and fajthful mates,

An American team achieved
the transformation by inserting a

uno rrom a mononmou

umm%m
-dxhophmmh

md 'l'otu'etus syndrome - a

condition where sufferers spout

obscenities in public.

The study, carried out at Emory

University, In A built on
previous research Involving

his colleague
Tbomnym had already stud-

fed the monogamous prairie
voles and thelr cousing the mon-

tane (hill-dwelling) voles, which
have matoes.

many

mating, the male prairie vole
forms a st loelnl bond. He
prefers to be that mate to the
exclusion of all others,” sald Dr

‘That palr nests tmnen
she has her bables ds as
much time with as ahe

?

But montane voles behave in a

*He takes off to
search for another*

vastly different manner - even
though their is 90
per cent iden to that of their

cousins.
‘When the montane vole he
Immediately

Alonr:m.nuy

animals, tnehnd!n humm. Voso-
mAle belnv-

niew wxuallctmvmd.odu
memory.
In the new study, scientists took a

choml

vuopnulnm
inserted it

MONOKAIMOUS VO
into s

To their surpm the resulting
‘new mice' formed close nhuo:;
the science Journal g-tm. Mice
were used first because it is easier to
change thelr genetic make-up,

The next ste l:éo see whether

also make the
montane moles more
Dr Young sadd much more research
would be needed to determine
whether mani could
help treat ant disorders In
humans,

He warmned: ‘In human cultures we
may find that experience and values
have a lot more to do with behav-

In other wo the human love
rats may not to be cured.




Humans and animal emotions: the differences

Capacity for consciousness, self-awareness and
language
Chimpanzee

Frog

Human



Humans and animal emotions: the differences

Capacity for consciousness, self-awareness and
language

Expansion of our time-domains, self-reflection and
moral sense

Luan Phan et al
Neuroimage 2001




Humans and animal emotions: the differences

Capacity for consciousness, self-awareness and
language

Expansion of our time-domains, self-reflection and
moral sense




Human and animal emotions: the same thing?

So do other animals have feelings as well as
emotional responses?

Yes - but probably less intense and varied and
sporadic rather than continuous

Limited capacity for self-generated emotions and
feelings

Mainly in response to directly perceived external
events



A tale of two brains - one boy and his dog

ne boy and his dog




A tale of two brains - one boy and his dog

Boy is separated from dog




A tale of two brains - one boy and his dog

Boy thinks about dog all the time
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A tale of two brains - one boy and his dog

Dog thinks about boy only some of the time




A tale of two brains - one boy and his dog

Boy returns
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A tale of two brains - one boy and his dog

Boy and dog are reunited




...and finally

'Is it not monstrous that this player here,

But in a fiction, in a dream of passion,

Could force his soul so to his own conceit,
That, from her working, all his visage wann'd;
Tears in his eyes, distraction in's aspect,

A broken voice, and his whole function suiting
With forms to his conceit? And all for nothing!’
(Shakespeare - Hamlet, Act 2 Scene 2)

At least other animals may not try to deceive us!



