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This report is the gist of the commemorative lecture at the thirty-first Honda Prize Awarding Ceremony on the 17t November

2010 Imperial Hotel, Tokyo.
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Honda Prize Lecture

THE NEUROBIOLOGY OF EMOTION:
CONSEQUENCES FOR MEDICINE
AND CULTURE

Antonio Damasio

Brain and Creativity Institute,
University of Southern California
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EMOTIONS
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Emotions are NOT unwelcome, irrational
disruptions of conscious behavior.

Emotions are part of the automated
management of biological value in a living
organism.

Emotions are a step-up from reward &
punishment mechanisms and drives and
motivations .
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How do emotions differ from R&P and D&M?

Emotions concentrate on solving specific

problems, e.g. a threat, an opportunity,
with a fast and standard response that
does not require thinking and deliberation .
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For species which do not excel in cognitive
abilities this is a spectacular advantage;
for humans it is also beneficial, although

when the emotional solutions clash with
cultural conventions and rules, a consciously
deliberated response may be preferable.
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How do emotions achieve their management
goals?
By actions, specifically by sequences

of concurrent actions which modify (1) the
internal state of an organism (2) its behavior
and (3) its mind.
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An example :
the action-program of fear

preparatory actions (on heart, lungs, gut;
analgesia; secretion of cortisol)

specific behaviors (freezing or flight)

attentional behaviors (saliency of causative
object)

specific cognitive modes and strategies
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A working definition of emotion:

1. emotions are complex programs of actions
triggered by the presence of certain stimuli,
out in the world or within the body, when
those stimuli activate certain brain devices.
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2. (a) the triggering devices, (b) the executors
of the action-program, and (c¢) the actions
that constitute each emotion, are assembled

over evolutionary time and are made
available in each organism, since early
development, by that organism’s genome.
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3. Emotions are a finite set with several varieties

, happiness, sadness, disgust

siasm, discouragement

e cOmpassion, shame, contempt, pride, awe
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STAGES IN THE EMOTIONAL PROCESS

appraisal of emotionally-
competent stimulus
4 \

triggering
finduction)
+

12
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Bcehavioral responses to fear-causing stimuli in SM

1. excessive approach; lack of withdrawal;
2. lack of typical facial or postural reactions;

3. absence of fear conditioning.
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Subjective ratings of emotion - causing film clips

7 healthy comparison
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film clips
Feinstein, Adelphs, Damasic and Tranel, 2010
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Subjective ratings of 10 fear-causing film clips
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O=nofear, & = extreme fear
Feinstein, Adolphs, Damasio and Tranel, 2010
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self report questionaire sampled over a 4 year period

PANAS-X Fear (general) b—ﬂ
FearQuestionaire b J
“AlbanyPanic and Phobia | I )
Questionaire @normatlve mean
_—D L
i
b )
— !
e SO s )
Fear Survey Schedule Il ﬁ
0 10 20 30 40 50
POMP score

POMP = percent of maximum possible

Feinstein, Adolphs, Damasio and Tranel, 2010
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SM’s reported emotion in 156 episodes of experience sampled over a 3 month period
1007
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Sadness Anger Surprise  Happiness Disgust Fear
POMP = percent of maximum possible

Feinstein, Adolphs, Damasie and Tranel, 2010
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FEELINGS OF EMOTIONS
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Whereas emotions are programs of

activities feelings of emotions are

composite perceptions of

[7] a particular state of the body,
during an emotion;

|2] a state of altered cognitive resources;

[3] the deployment of certain scripts.

The perceptions are temporally
connected to the causative object
(intentionality).
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“ Our natural way of thinking about these
emotions is that the mental perception of
some fact excites the mental affection called
the emotion, and that this latter state of mind
gives rise to the bodily expression. My thesis

on the contrary is that the bodily changes
follow directly the PERCEPTION of the
exciting fact and that our feeling of the same
changes as they occur IS the emotion.”

James, W. Mind, 9, 188-205, 1884
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route source

chemical internal milieu :
chemoreceptors in

circumventricular

signals organs

available internal milieu (including
to the pain, temperature)
brain

interoceptive  C and Ad systems
; (with vagus)
viscera

striated muscles;

vestibular system
neural
mechanical contact

(touch)

chemical contact
(smell, taste) exteroceptive  Ac and AP systems

telesensing
(vision, hearing)
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ventromedial anterior cingulate
frontal
anterior insula
cerebral
< 5 cortex
posterior insula
A
VMpo VMb thalamus
r 3
hyvpothal
l hyp othalamus|
R PB x
trigeminal brainstem
nucleus
.
C-fibers
=TI vagus nerve
Ad-fibers = spinal cord
l;llllilli] 1
kpinal cord
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WHERE DO WE FEEL

EMOTIONS ?
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the insular cortex
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sadness

Damazio et al., 2000
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happiness

Damasio et al., 2000
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Dynamics of the Human Cerebral Cortex during Emotion

and Feeling
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70-170ms 170-220ms 220-360ms 360-500ms

(Rudraulet al., 2009)
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ARE FEELINGS FELT ONLY

IN THE CEREBRAL CORTEX?
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= Shemon et al., 1999

X —31

(F—31) ZOfEmEEDICES EREO—DId. KWMEENZ<, BHL<mNIRETEE
hk%%fjo_ FHEAF v VEETRULEEL, KERMESIENSREICHD £, Z
DEFIIMAERD. 292 0RLICHRETEET., BREANEVICHEAMD 5T, [EH) & kiE%
FFoTWET, o5 b, BIEERREMELT 2L NIVIERD D Z b £7,

tectum (colliculi)

midbrain

spinal cord

X —32

(E-32) VR L 7= Bt U e s 7s & AU 24 DB, © DBIFTIERIM ORI & L
THENTND 2 OWATT, 45 Bt LTS H AL ER R IMA I 5 5 hlik s & LTSN
TWBEALTT,

19



cerebral cortex

hypothalamus

h] ain
-stem
nuclei

body proper
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1 2] + 51 71815 101 iZEEREE

# of overlapping lesions
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OHBEHRETH A D & WNFLRNEHAZLTREZERRICTTT ZENFN 0 ET, fAnd)
EE TR, BERETSRICEEZEZ B LS5, BEOEBINRERD S IREICE > BRI IER
IS TWRE WD TY,

Anticipatory SCR
controls (N=12)

mean anticipatory SCRs in pS

card position within each deck
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(M—36) IN6EOEEFEETITIHLTHDE, ZOFMFETFTHE RRERDERIZED
MININD 9,

NFERL FEBEDY > v T —> « XV v —7 (Antoine Bechara), ¥ =T)L - b Z %)L (Daniel
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Anticipatory SCR
Deck B v-m frontal subjeets (N=7)
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card position within each deck
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A. Admiration for Virtue : -8. C. Compassion for Social Pain

2=45" A \ =|z=+s

kil

i

3.04 C
p < 0.002439 ; ' p < 0.003587
- q(FDR) < 0.05

B. Admiration for Skill . .00%2 | D. Compassion for Physicai Pain

z2=+47 x=-3 - ‘. — z=+9

mmm
mim

3.09=

p < 0.002086 4 p < 0.007349
q(FDR) < 0.05 : q(FDR) < 0.05
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SHEAAENZGE, BENIMMO B LR, BRECKSENEGELBENWI ENHLHDTL LD
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A. Anterior/Superior B. Posterior /Inferior PMC
0.6

0.4

0.2

% BOLD signal
% BOLD signal

Time (sec)

€. Anterior Insula

% BOLD zignal

Time (zec)

PNAS, 2009
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F9, BN RIORA L., IGRZHELZO TN, ZoEEE. 86 < ABZTRESE. LD
2 < OB EFTMVEEL TNWSDTY,

ZZTERNSHZREL LS. BERIPFEAITHTHRENE I > TWET, ZHUIREICERTS
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