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FIGURE 52.3 Reconstruction of damage to
Phineas Gage's brain. From Damasio ef al. (1994).
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(Goals and means)

(Basic sensory, motor, and mnemonic processes,
well established routines)

Copyright ©@ 2002, Elsevier Science (USA). All rights reserved.
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Ventrolateral PFC
Orbital PFC

FIGURE 52.1 Location of the prefrontal cortex in the human brain (top) and its
2012/11/13 major subdivisions in the macaque monkey brain (boffom).
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William James (1884)
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Stanley Schachter & Jerome Singer (1960s)
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Robert Zajonc (1980s)

?'%E ,E)‘ Fé‘ %‘ﬁ‘%"/\ Beig _J_IgamZR-‘P?q:J/;‘i’
%3 i T RE flge) o £
R g (A2 R

F‘\}/ﬁ} T A );E, T/ }3- ‘ é"g 5'1 IFLE'{/J;IL {7 VA ]l_,. f;‘-l’

2012/11/13



F¥2 2 4R
T B LT

1
2. U A Fi@
3

AP Y 2 S

KB 31T B 5

FE el LB
¥k 3 Hent?

2012/11/13

’

)
Q3



2012/11/13

AR AR R

Heart rate

Blood pressure

Plan responsive action:
Run away!!!




Figure 12 Vuilleumier et al." found that the blurry, fearful face on the right activated the amygdala more than the sharply detailed or unfiltered versions.
This suggests that low spatial frequencies (gross detail) provide the amygdala, an important emotional centre of the brain, with coarse, but rapid, fear-

related information. The face-recognition areas of the ventral visual cortex showed less activation in response to the blurry versions than to the sharp or
unfiltered images. Slower conscious analysis may therefore rely on the high spatial frequencies for face identification. Earlier studies™ showed that the
amygdala can respond to the fearful images even in a brief, masked presentation that subjects do not report seeing. The right amygdala has even been

N roa . N N . . N B . R 21
shown to respond to emotional facial expressions in a patient with no primary visual cortex and no conscious visual experience™ .
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(a) Before training
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Light alone (CS):
no response

(b) During training

Foot shock alone (US,):
normal startle (UR)

(c) After training

Loud noise alone (US,):
normal startle (UR)

: Light and foot shock:
normal startle (UR)
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Light alone:
normal startle (CR)

Light and sound
but no foot shock:
potentiated startle
(potentiated CR)




(b) Instructed fear
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ARTICLES

Preventing the return of fear in humans
using reconsolidation update mechanisms

Daniela Schiller'*, Marie-H. Monfils', Candace M. Raio®, David C. Johnson®, Joseph E. LeDoux'
& Elizabeth A. Phelps'~

Recent research on changing fears has examined targeting reconsclidation. During reconsolidation, stored information is
rendered labile after being retrieved. Pharmacological manipulations at this stage result in an inability to retrieve the
memories at later times, suggesting that they are erased or persistently inhibited. Unfortunately, the use of these
pharmacological manipulations in humans can be problematic. Here we introduce a non-invasive technique to target the
reconsolidation of fear memories in humans. We provide evidence that old fear memories can be updated with non-fearful
information provided during the reconsolidation window. As a consequence, fear responses are no longer expressed, an
effect that lasted at least a year and was selective only to reactivated memories without affecting others. These findings
demonstrate the adaptive role of reconsolidation as a window of opportunity to rewrite emotional memories, and suggesta
non-invasive technigue that can be used safely in humans to prevent the return of fear.
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SCIENCE VOL 334 23 DECEMBER 2011

Fear Erasure in Mice Requires
Synergy Between Antidepressant
Drugs and Extinction Training

Nina N. Karpova, Anuuchka Flckenhagen Jesse Llndhulm 12 Ettore TlrﬂhDSEhl
Natalia I(ulESSkayra Arna Ag.,lshduﬁlr Hanna Antila,” Dina Popova, 1 Yumiko .‘M{amlne1
Regina Sullivan,® René Hen,® Liam ). Drew,” Eero Caﬂren“*

Antidepressant drugs and psychotherapy combined are more effective in treating mood disorders than
either treatment alone, but the neurobiological basis of this interaction is unknown. To investigate how
antidepressants influence the response of mood-related systems to behavioral experience, we used a
fear-conditioning and extinction paradigm in mice. Combining extinction training with chronic fluoxetine,
but neither treatment alone, induced an enduring loss of conditioned fear memory in adult animals.
Fluoxetine treatment increased synaptic plasticity, converted the fear memory circuitry to a more
immature state, and acted through local brain-derived neurotrophic factor. Fluoxetine-induced
plasticity may allow fear erasure by extinction-guided remodeling of the memory circuitry. Thus, the
pharmacological effects of antidepressants need to be combined with psychological rehabilitation to
reorganize networks rendered more plastic by the drug treatment.
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NEUROSCIENCE

Emotion and Reason
in Making Decisions

Aldo Rustichini

Decisions, decisions. Our brain treats choices involving risk or
ambiguity differently.



Damasio mﬁfﬁ’. ¥5E% p|% (BBC Brain story )



The Journal of Meuroscience, July 1, 1983, 75(13):5473-5481
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Different Contributions of the Human Amygdala and Ventromedial
Prefrontal Cortex to Decision-Making

Antoine Bechara,"? Hanna Damasio,"® Antonio R. Damasio,'® and Gregory P. Lee*

Departments of \Neurology and 2Anatomy and Cell Biology, University of lowa College of Medicine, lowa City, lowa
52242, *The Salk Institute of Biological Studlies, La Jolla, California 92186, and *Section of Neurosurgery, Medlical College
of Georgia, Augusta, Georgia 30912

Normal Control Amygdala Ventromedial Prefrontal (YMF)
(N=13) (N=5) (N=5)
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Order of Card Selection from the 1st to the 100th Trial

Figure 2. Means = SEM of the total number of cards selected from the advantageous versus the disadvantageous decks in each block of 20 cards, which
Wcﬁ'f)f?{éfl% ormal controls and by patients with bilateral amygdala or VMF cortex lesions. It is shown that control subjects learn to avoid the bad
decks and prefer the good decks. Amygdala and VMF patients fail to do so.
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The emotlonal brain : the mysterious underpinnings of emotional life e
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f’t—‘F"f : Joseph LeDoux
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