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Emotion

o Individualized feeling
o Accompanied by behavioral changes

* Face expression

e Gestikculation

o Accompanied by physiological changes
e Cardiovascular
* Muscle tone
* Respiratory
e Other autonomous changes (sweating, mydriasis)

o Individualized mental state accompanied by behavioral changes and
involuntary physiological changes



Emotion

o Subjective mental state accompanied by behavioral changes and
involuntary physiological changes

o Sympathetic
* Fight or flight reaction
o Parasympathetic

* Relaxation



Emotions and physiological changes

(A) Folk psychology

(feeling triggers autonomic reaction)

Informal observation suggested
that emotions cause the body
to react.

Stmulus

(Bang!)

(B) James-Lange theory

(autonomic reaction triggers feeling)

James and Lange argued that
the bodily response evokes the
emotional experience.

Stmulus

(Bang!)

(C) Cannon-Bard theory

(simultaneous feeling and autonomic reaction)

Cannon and Bard insisted that
the brain must interpret the
situation to decide which

emotion is appropriate.
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Emotions and physiological changes

Some participants were injected with ﬁ
epinephrine but not warned of its effects.
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These participants were more
likely to report feeling elated.

These participants were more likely to i
report feeling angry and frustrated.




Emotions and physiological changes

Stimulus [ General autonomic arousal

(loud) (heart races, etc.)
' Autonomic responses
Stimulus Perception/ ]_ contribute to the
(Bang!) interpretation I intensity of emotional
A experience.

v

Context Particular emotion experienced
(danger) [ (fear)
/ Feedback

Emotion experienced will affect future interpretations
of stimuli and continuing autonomic arousal.
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The developmental significance of emotions

Evolutionary psychology

Incentive programs

Coordinated responses

Strategy, adaptation and problem solving

* Cooperationin a group
* Finding a partner
* Finding food sources

* Avoiding predators

o Individual level of responses



The developmental significance of emotions

The movements of expression in the face and body... are... of much
importance for our welfare. They serve as the first means of
communication between the mother and her infant; she smiles
approval, and thus encourages her child on the right path, or frowns
disapproval. We readily perceive sympathy in others by their
expression; our sufferings are thus mitigated and our pleasure
increased; and mutual good feeling is thus strengthened. The
movements of expression give vividness and energy to our spoken
words. They reveal the thoughts and intentions of others more truly
than do words, which may be falsified.

Charles Darwin



Basic types of emotions




Physiological changes - intensity of emotions

Ecstasy

Vigilance Adoration

Boredom Distraction

Pensiveness



The influence of culture on emotions

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Expression:
E Happiness
B Surprise
E Anger
B Sadness
O Fear

Percentage of agreement

Western literate Non-Western literate Isolated nonliterate
(20 groups) (11 groups) (3 groups)
Observers from different cultures



The influence of culture on emotions

Elicitors Facial affect program Mediation by End result
(pan-cultural) culture-specific
display rules

r Facial motor programs for:

Actual or -z

afm-:l}.:nated [ Happiness [ Surprise ‘- Minimize

situations, [ Counteract

recollections, lSadnesa I Fear ” Disgust]

etc. Camouflage

‘ Embarrassment ] [ Contempt J




Emotions and feedback

Several studies indicate
that when people are
manipulated into
mimicking facial
expressions of sadness...

...or happiness,
their emotional
mood is actually
affected.

So putting on a happy,

cheerful expression

may actually help you
to feel better.




Emotional brain

(A) Orbitofrontal region Anterior Posterior (B) Orbitofrontal region (C) Anterior
of prefrontal cortex cingulate cortex cingulate cortex of prefrontal cortex cingulate cortex Amygdala

Insula




Brain lesions and emotions
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Neuronal circuits of emotions — fear

(C) Fear

4 Midbrain t Orbitofrontal region
of prefrontal cortex



Neuronal circuits of emotions — sadness

\ \ i
Anterior + Posterior * Insula f Dorsal pons
cingulate cingulate
cortex cortex



Neuronal circuits of emotions

Happiness Sadness

Activations distinguishing
fear vs. sadness




Neuronal circuits of emotions — happiness
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Neuronal circuits of emotions — anger

(D) Anger




Centers and networks of happiness

Animals will work very
hard pressing a bar to
receive mild electrical
stimulation at any of the
sites indicated here by
large, red circles.

Centres of satisfaction, joy or reward

Dorsal brainstem

-

f The ventral teemental
L &m

area (green) sends

Basal -""""“H\“““ . dopaminergic axons to
forebrain /... = the nucleus accumbens.
L A

Nucleus a’ﬁ‘ O N~
accumbens Locus

coeruleus
Medial forebrain Ventral Ventral | Sub )
bundle mldhl’am tegmenta ubstantia

area nigra
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Fear networks

Hippocampus

Sensory
cortex

o o Hippocampus

l Amygdala

Sensory Emotional Autonomic Hormonal
organ O behavior  responses  responses
Lateral Central Stria
hypothalamus gray terminalis
matter
Urination Defensive
Defecation  \ahaviour
Stimuli Blood
pressure Arousal
Reflex
potentiation

Freezing



Fear conditioning

In one classical-conditioning procedure, called fear
conditioning, a tone is associated with a mild electrical shock,
which causes increased blood pressure and “freezing.”

Eventually the tone alone |
elicits these responses.
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Patient S.M.

The region encircled includes In patient S.M., dark spots reveal
the amygdala in this healthy the calcium deposits that have

control participant. destroyed cells in her amygdala.




Patient S. M.

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Most people who However, patient 5.M. reported little or
watch these film clips no fear, more like arousal. Note that what
_ | report afterward that little arousal she reports to various films
Extreme 3 they felt afraid. does not match well with other people’s
; rating of how scary those clips are.
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Anger and aggression

Strong emotion
Hate, the need to hurt others

Passive aggression

®
®
o Physical violence, verbal abuse
®
o Envy, maliciousness

®

Aggression between males
* Fight for partner

* Dominance
o Testosteron
o Centers of aggression

* Ventromedial hypothalamus



Centers and networks of aggression

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Centers and networks of aggression
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Anger and aggression — hypothalamic stimulation
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Centers and networks of emotions




Centers and networks of emotions

Severe forms:

e gelastic seizures (GS)

e early onset of GS

e other seizure types
(refractory to AED)

e progressive impairment
of cognitive function

e mental retardation

e behavioural disorders

® precocious puberty

* HH more then 1,5 cm

Mild forms:

e gelastic seizures or
,pressures to laugh”

e |ate onset od GS

e other seizure types
(controlable by AED)

e normal neuropsychology

® nO precocious puberty

e HH less than 1 cm



Anger and aggression — the influence of testosterone

Females show little

Males are significantly | aggression, and removal
more aggressive before of the ovaries has no
(A) Males castration than afterward. (B) Females effect on this behavior.
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Anger and aggression — the influence of testosterone

Testosterone treatment of castrated males reinstates
(C) Castrated ) aggressmn for as lung as the hormone is supplled
astrated males

i No hormone Testosterone Testosteron Testosterone
(150 ug/day) (75 ug/ dﬁ}’) (30 pug/day) hnnm:lne

2 8 8
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Anxiety, stress, and fear

o Anxiety — anticipating the event you fear
o Fear —emotion associated with anxiety

o Stress —chronic application of anxiety or fear in daily life



Stress — autonomic and hormonal responses

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

. Faster
Hypothalamus TeSpons:
A . Slower
pituitary response
In response to stress, the ‘
hypothalamus activates < 7 9 The hypothalamus also

the sympathetic nervous
system to stimulate many
physiological systems. ..

stimulates the anterior
pituitary to release
hormones that drive the

\ outer part of the adrenal

gland, the adrenal cortex,

to release hormones such
as cortisol.

8 ...including the adrenal
medulla (the core of the
adrenal gland) to release

the hormones epinephrine s
and norepinephrine. L Z ‘ :
Epinephrine Cortisol c
Norepinephrine All these hormones
g P prepare the body
Sirass for action.

response



Stress — autonomic and hormonal responses
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Stress — hormonal responses and accommodation

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

(B) Hormonal responses

Cortisol Testosterone Epinephrine Norepinephrine Growth hormone
(ng/100 mL) (ng/100 mL) (ug /100 mL) (ug/100 mL) (ug/100 mL)
sl Baseline 10k
12 Baseline - 6: Baseline 30 : Baseline 6L
st M mm 4 -0 ) B Y I Baseline
i 2 10|
0
1 2 5 11 i:.12511 i:']2511 1 2 5 11

Jump day

Before training (baseline)

. Before that day’s jump
. After that day’s jump




Stress — hormonal responses

180
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Stress response and consequences of prolonged stress

Mobilization of energy

Fatigue, muscle wasting, steroid diabetes

Increased cardiovascular and cardiopulmonary tone
Hypertension

Suppression of growth

Psychogenic dwarfism and bone decalcification
Suppression of reproduction

Suppression of ovulation, impotence, loss of libido
Suppression of immunity and inflammatory response
Impaired disease resistance

Neural responses, including altered cognition and sensory threshold

o o o o o o o o o o o o

Neural degeneration in the hippocampus and prefrontal cortex



Stress reduction
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