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Amygdala is a key structure in fear and anxiety
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Amygdala is a key structure in fear and anxiety




XYNAEXEIX AMYTAAAHX
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Sensory thalamus and cortex
(aud, vis, somato, gust, olf)

Viscero-sensory

cortex

Sensory brainstem
(taste, pain, viscera)

Hippocampus and
entorhinal cortex

Polymodal Oll;u:ltt:)ry
assoc. cortex -
Prefrontal cortex
(medial)
Current Biology
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Modulatory systems
Prefrontal cortex (NE, DA, ACh, 5HT)
(regulation) (arousal)

A Periaqueducal gray
(freezing)
Polymodal

assoc. cortex

(cognition) Hypothalamus
(symp ns, hormones)
Ventral striatum Dorsal Mot N. Vagus
(inst actions) (parasym ns)

Current Biology
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Emova 34.14. Anaywyeg OUVOECEIG Ao TOV KEVTPIKO TUPIVA TOU QpU-
YOOA, OWHATOG HECW TNG TEAIKNG Tawviag. H povadikr] HETACUVANTTIKN
0d0q nou anelkovideral eival n 0d0g TOU QUTOVOLIOU VEUPIKOU CUOTHLa-
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SIKTUWTO OXNKUATIOUO KAl XOPNYEL TO MPOUNKIKG SiKTuovwTiaio depdrio. H
rnepi Tov udpaywyo @aird oucia NMPORAAAEL OTO HEYAAO Tuprva g pa-
@G Kal xopnyel To papovwTiaio deudtio. ACTH pAOIOTPOTIOS OPHOVN.







Klliver—-Bucy syndrome

Urbach-Wiethe disease
2& mIONnkoug Rhesus-A@aipeon ApuydaAng

e EAAEIWH ANTIAPAZHZ ®OBOY
e BPQZH AKATAAAHAQN TPOOQN

e AY=HMENH AYTOEPQTIKH, ETEPOOYAO®DYAIKH KAl OMO®MYAODIAIKH APAZTHPIOTHTA,
AKATAAAHAH ENIAOTH EPQTIKOY ANTIKEIMENOY

e TAZH EZEPEYNHZHZ ANTIKEIMENQN ME TO 2TOMA
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MH-EZAPTHMENO KYKAQMA ®OBOY: KENTPIKOZ MYPHNAZ THX
AMYTAAANHZ KAI ZYNAEZEIX

» Some Important Brain Regions That Receive

Input from the Central Nucleus of the E— etk ot Fospcaun
Amygdala and the Emotional Responses o Sympatnatc actvation:
Controlled by These Regions hypothalamus il ol
P ympa -
fikieus CESGRIIP ™ uicers, urination, defecation
Parabrachial ——» Increased respiration

nuciaus

Ol EZOAOI TOY KENTPIKOY vontrat T Benaviors! srousal
[MTYPHNA TH2 AMYITAAAHX
2YNTONIZOYN OAEZ TIX

tegmental area (cdopamine)

Locus > Increased vigilance
coeruleus (norepinephrine)

Dorsal laterad Cortical activation

AMYNTIKEE ANTIAPASEIS o A

(EMOYTES KAL - e

AMOKTHOEIZEZ ME Penn B st aree
MAGHZH)

Trigeminal, lacial » Foaclal expressions
mator nuclei of fear

Paraventricular o ACTH, glucocorticold
nucious saecration

Source: Adapted from Davis, M., Trends in Pharmacological Sciences, Nucteus » Cortical
1992, 13, 35-41. Copyright © 2001 by Allyn & Bacon besalis achvelion
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SM: EAAEIMA EIAIKATIA TO AIZOHMA TOY ®OBOY
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Othar than fear Foar

Figure 3 Instructed viswing of the ayes improves impaired fear recognition in Sk,

a, Whan instructad to fixate an the eves in facial expressions of faar, SMisabla to do so.
b, Accuracy of emaotion recognition (= 5.e.m.) for tan control subjects (white) and Sk,
Wheraas SM's recognition of fear i impaired when allowed to look at the stimuli fresby
[SM free, black bars), her performance becomes normal relative to control subjects when
inatructad to fivate on the eves (SM eves, grey bar, red amow). The impaimeant is specific
fo fiear recognition (eft panel shows meanrecognition accuracy for allemations otherthan
faar).

lasibda 1 Mean accuracies in emoficon recognition for 5M and control subjects

Erratian Cantras S (e S fenyas)
Hagppiriess 1.00 1.00 1.00
Sunpriza .96 1.00 1.00
Angar 82 3.84 82
Cescpust .78 3.85 (a4

Sadnaes 100 096 1,00
I Haar .84 L, 245 .83 |

Suijects (5 and ten control sulbjects) wees ghown sk diferent exemplars of each of ax anofors
using face stimuli'™ dentical 0 those used N prior studiss’, and wers asked 1o idantify the
appropriate emotion by pushing a bution. The expanimeant was conducted twics with conralks
ard four times with S0 teice whan she was allowed 10 ook fresly at e images fires), and twios
weiben irEtnuctsd o feats on the eyves deyes). Tha only significan t diferencs betessen S8 and conitrol
subjects s in ber recognition of fear under the rese vewing condition (£ = =2 385, P < 0.01, ana-
1adad t-1est).
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Eixdva 34.11. Zuvaodnuatikég avtidpdoelg oe ouvduaopudg epeblopdruy. (A) Zrepaviaia payvnrikr topoypadia (MRI) otnv onoia anewkovi-
{eTal apPoTEPOMAEUPA EVEPYOTIOMON TOU AUYDAAEdY) OWHATOG OF évav eBeAOVTT| 0 OMOI0g NaPATNPEL £Va TPOUAKTIKO MPOCWNED KAl akoU-
el pia Tpopaktikr ewvr [BA. (C)]. H evepyornoinon Tou apuydaloeldr) owpatog frav KAatw and Ta uoloAoyikd enineda otnv napatripnon evog
XQPOULEVOU TIPOCWNEOU OUVOdeUdpEVO and pia xapouuevn ewvr. (B) To didypappa anewovilel Tig avtidpdoelg Tou apuydaloetdr) owpatog
ONMWG KataypdpovTal e Tn payvnriky Topoypagia otiq ouverkeg Tou melpduarog. (M) Epébiopa (Apxeio Professor R.J. Dolan, Wellcome
Department of Cognitive Neurology, Institute of Neurology, University College, London UK).
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21NV ApuydaAn UTTAPXEl MEPIKN «ETTIKAAUWYN» OTIG TTEPIOXEG TTOU

EVEPYOTTOIOUVTAI ATTO DUCAPECTES (KOKKIVO) KAl EUXAPIOCTES (TTPACIVO)

OO HEG.
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QuAstika Atpopdpikn Eykedpalikn
Aewtovpyia: Enegepyaocia ZuvatcOnpatwv

Arousal Ratings by Sex
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ovayvwpi{ouv KaAutepa TV
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TOU MPOCGWTIOU KL OLPETEPOU
£XOUV KOAUTEPN VAN
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QuAstika Atpopdpikn Eykedpalikn
Aewtovpyia: Enegepyaocia ZuvatcOnpatwv

Left Right

Otav napouoLaleTol 6 AVIPEC
Women ] ) ]
KOl YUVALLKEC HLLOL ELKOVOL TTOU €XEL

£VTOVO GUVOLLOONULATLKO
Men TLEPLEXOMEVO, N aLpuydaAn
EVEPYOTIOLELTOIL TEPLOCGOTEPO

OTOUC AVTPEC ATO O,TL OTLG
YUVOUKEC 0AAQ ETUAEKTIKA OTO
gva npuodaiplo tov eykedpalovu.






2uvouocOnuotikn MvAun

-motions retain a
timeless photographnic
memory. Good or bad,
ou can never forget
OW a person makes you
feal.

Carnl Henegan

meetville.com

* Anpovpyia Asopov
* EOLoMOC




E¢aptnuevn Mabnon ®ofovu

Extraideuon ESapTnuévo epéBiopa: "Hyog ESaptnuévo EpéBiopa: NMepiBaAAov

AvegaptnTo EpéBiopua: NMévog



Fear Conditioning

tone tone+shock tone

A) AvTidpaon «Traywpatog» B) Avridpaon Sa@VviIAoHATOG
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XYNAEXEIX AMYTAAAHX
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FLOW OF SENSORY INFORMATION TO THE LATERAL AMYGDALA,
THROUGH AMYGDALA CIRCUITS TO OUTPUT SYSTEMS




E¢aptnuévn Mabnon OoBovu

Before Little Albert Experiment Little Albert Experiment
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E¢aptnuevn Mabnon ®ofovu

(a) E€aptnuévn Madnon ®opBovu.
Evepyomoinon ApuydaAng amno to e€aptnnévo
epEBLopa (fMRI).

(b) Eppeon padnon. To e€aptnuévo epEdiopa
ouVO£ONKe pe pa mepypadn tou
aveédptntou gpedioparog.

(c) E€¢aptnuévn MaOnon ®oBou pEow
nopoatipnon aAlov. ZuvatocdOntikn padnon




«Zuvtpodol» ota Zuvatconuato

hippocampls

confext |

Emotional Emotional

T amy gﬂa.fa ) — Responses

regLiation T

medial prefrontal cortex

Xpovikn dtadopa otnv avantuéLlokn wpipovon
TWV EMUEPOUC TIEPLOXWV



E¢aAswpn PoBovu (Fear Extinction)
E¢aptatal ano tov Mpopstwniaio @PAolo

e

Mabnon ®opou

A

cortx

3@) { memory of fear

AvakAnon ®opou

-

EnavaAappavopevn AvakAnon ®opouv = EEaAewpn Dopou




Fear Extinction
E¢aptatal ano tov MNpopstwniaio @Aoo

S : a Conditioning ICMs
Fear O

Training
b Extinction
11
Fear
extinction

Retrieval

@ Local inhibitory neurons
® Extinction neurons

@® Fear neurons

A Excitatory activity associated with fear

,—L Excitatory activity associated with extinction
—A Inhibition

Extinction

Nature, v.454:589-560, 2008.
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Enidpaon tov Ztpec oto KUKAWMA TWV
ZuvauooOnuatwv

Effects of Cortisol on Partners in
Fear

Confexfual contfrol

cortisol
Defecfion of and
response fo danger

A AR
Prefrontal
Cortex

Regulafion in the
face ofchange




Partners in Stress-Related
' Fear
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Avénuevn ZuvoalcOnupatiky MvApun-PTSD



YtrepBoAiki EKTipnon Tou

YmepeuaioBnTn ApuydaAn AtreIAnTikoU EpeBiopatog

NMaBoAoyikog ®éBog
Y1repavtidpaoTik ApuydaAn Y1repBoAiki Avridpaon ®oBou

Pathological Fear

Overly Sensitive Amygdala

amygdaly =g fearresponse

Overly Reactive Amygdala

threat

stimulus e antyadali




XpOvVIO OTPEC KAl HVAHN
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Avénuevn ZuvailocOnuatiky MvApun-PTSD
Yrepavtidpaotkotnta

Eppévovoa avénon devépltwv

Eppévovoa epdavion SevépLitkwv akavowv
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epinephrine> NTS

amygdala>

l

T

locus
coeruleus

e OQewpia: NopadpevaAivn = ApuydaAn: a- ko B-
adpevepyLkol UTTOSOXELC- OCUVALCONUATIKOC XOPOKTAPOLC
epeBlopatoc = avénuevn mpoooxn = KAAUTEPN Ttaylwon

OTOV UMIMOKOUTIO



YnoOeon: avaotoAn Twv adpevePYLIKWY UTTIOSOXEWV KATA TN
Slapkelat SUCAPECTOU TIEPLOTATIKOU = TIEPLOPLOMOC
enidpaonc vopadpevaAivng = HELWHEVN TTOylwon

MponpavoAoAn: AutodLoAuTOoC (6Lamepva AEQ)
aVAOTOAEQC B-adpeEVEPYLKWVY UTIOOOXEWV OE KEVIPLKO KOl
nepldpepelako emnimedo =» yprniyopn Katavoun otnv
apUYSaAn KoL TOV LTITOKOTIO



e Yrtokeipeva mou eiyov AdBeL Tov avaoTtoAEa eiyov HELWUEVN
Lkavotnta avakAnong tou SUCAPEOTOU TTEPLOTATLKOU

e AvaiotoAn Twv B-adpevoimodoxewv otnVv apuydalin
NMOPEUTTOOLIEL TN LVNULOVLIKA EVIOYUGON TTIOU TIPOKAAEL N
OUOTNUOTLKNA EyXuon enwvedpivng

= vopadpevaAdivn mailel  KEVIPLKO POAO  OTn  MVAMN
ocuvaloOnuatika poptiopeEvwy yeyovotwy (Cahill et al.1994)

Ta amoteAéopata TNG E€mwvedpivng otnv mayiwon Twv
nAnpodoplwv  €€aptwvtol  OomO TN VOPASPEVEPYLKN
gvepyomoinon tn¢ apuydaAng



Emdpaceic tovu Nopadpevepylkol ZUuoTHOTOC OTO
eninedo tnc apuySaAnG
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