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E MPATHY:

Evouvaiobnon (Empathy)

- H 10€a 0TI £x0oupE £va €idOC APEDNG

KAaravonong Tou TI KAvouv 1} aioBdavovral
ol GAAOI gival apKeTA TTAAIQ.

- O Adam Smith, yia TTapadeiyua, TTPOTEIVE

TNV €vvolia TNG agupuTtradeiag (sympathy),
oUNPWVA JE TNV OTTOIA €ipaoTe o€ BEoN
Va VIWOOUME KATI TTOPOMOIO JE QUTO TTOU
al00davovTal oI GAAOI HOVO [E TNV ATTAN
TTaPATAPNON TNG CUMTTEPIPOPAC TOUC.
[TOAAEC ATTO TIG TTEPIYPAPEC TOU YIA TN
OTAON €vVOC ATOUOU TTAPATNPWVTAG TIC
EVEPYEIEC KAI TO OUVAIOONUATA TWV AAAWVY,
uoladouv Je TNV €vvolia TNG
gvauvaiodnong.

Smith, 1976



EvouvaioBbnon

- Av Kal oAuEPa N Evvola
“evouvaiobnon» XpnoIUOTTOIEITAl
ouxVva yia va O€icel TV IKavoTnNTa vVa
uoipaldpaaTe TO CUVAIOBAPATA TWV
AAAwv, o Lipps (1903) sionyaye
auTov ToVv 0po (einfuhlung) otnv
aloONTIKA yia va Ogi¢el Tn oTAon
EVOC TTapaTNENTA MTTPOCTA O€ £va
EPYO EVOC KOANITEXVN.

Photo of Tom Hiddleston
Tom Hiddleston and a child, from his trip to Guinea,
Africa




-
2 UUTTABEIa VS evaouvaiobnon

Put yourself in

THEIR

shoes

- N\EUE OTI “oupTraGo(Jpa” KATTOIoV OTAV

ViwBoupe GeTlKr] oTaaon r evolagepoV
yia kaTrolov”. H guptradeia donAadn eival
Eva BeTIKO ouvaiobnua i yia BeTIKA
OUMTTEPIPOPA TTPOG £VA ATOMO.

- ATTO TNV AAAN n “evouvaioBnon” givai

KAQTI TTOAU BaBuTtepo. Mpodkeitar yia “n
BaBid etmikoIvwvia e Tov AAAOV HECW
TNG ouvaIoONUATIKAG TAUTIONG
Katavonong'.

- Mée Tov 6po «evouvaiobnon»

TTEPIYPAPOUME TN PN AEKTIKN IKAVOTNTA
TWV avBpwWTTWV (aAAG KAl TWV TTIO
eCENYHEVWYV (WWV) va
avTIAauBAavovTal o€ TTPWTO
TTPOCWITO TA CUVAICONUATA GAAWYV
TTPOCWTTWV.



"l know exactly how you feel."

EvouvaioBbnon

- H ikavoTtnTa yia evouvaiobnon
QTTOTEAEI MIa ATTO TIC BACIKEG
TTPOUTTOBECEIC TOOO TNG
TTPOCWTTIKAC 000 Kal TNG
KOIVWVIKNG Jag (wNg

- BpiokeTal faBia pidwuEvn otnv
QPXITEKTOVIKI TOU EYKEPAAOU UAC.



- 2€ 0, TI a@OPA TO TTEDIO TWV
WUXOAOYIKWYV EPEUVWIV, N
IKOVOTNTA VA PIWVEI KAVEIC O€
TTPWTO TTPOCWTTO, ONAQON va
«TAUTICETAI» ME TIC VONTIKEC
KATOOTACEIG, TIC UTTOKEIUEVIKEG
EUTTEIPIEC ) TA TTPOCWTTIKA
ouvaloonuaTta Twv aAAwv, ivai
UIa vONTIKNA IKAVOTNTA TTOU
gepgavidetal TTOAU vwpicg, non atro
TO 2° 1] 3° £10¢ TNG (WNG EVOC
TTaidlou.




-
«XWPIC ouvaliobnuaTIKr TIPOOKOAANGCN
OEV UTTAPXEI Evouvaiobnon»

* ATTOQQOIOTIKO POAO OTNV AVATITUEN TNG
IKAVOTNTAG TNG evouvaioBnong mailel n
WUXOAOYIKH) «TTPOCKOAANGN» TOU
VEOYEVVNTOU OTOUG YOVEIG TOU N O€
OTTOIOV TO (PPOVTIlEl KABNUEPIVA.

- TO @QIVOUEVO TNG TTPOGKOAANGNG
aTroTEAEI TN BACN YIa TN PETETTEITA
avATITUEN TNG evouvaiobnong T16oco oT1a
(wa 600 Kal 0TOUG avlpwTTouc.

- [a TTapddeiypa, £xel dIaTTIoTWOEI OTI TA
OeA@ivIa, o1 EAEPavTEG, dIA@opa AAAa
ONAQOTIKG KOl OAO AVECAIPETWG TA
TTPWTEUOVTA ATTOKPIVOVTAI JE
gevouvaiodnon otov TTOVo Twv AAAwV,
EIOIKOTEPA OTAV UE AUTOV TTOU UTTOPEPEI
UTTAPXEI KATTOIO OUVaIoONUATIKA

‘ ) - - TTPOOKOAANGCN, T1.X. OTAV yvwpilovTtal a1ro

Empathy Bear [ERSSRETES— - KaIPo.
'feels your pain [ :




2. UOTNHOTa Evouvaiobnong

- H evouvaiocOnon mrepiAauavel:
- TNV ouvaioOnuaATIKR evouvaiodnon
- TNV YVWOTIKA Evouvaiodnon
- TTOU EAEYXOVTAI ATTO OIAPOPETIKA

VEUPOAVATOMIKA KAl VEUPOXNHIKA
ouoTAuara

- Evw Tt OUO cuoThuaTa TTIoTEVETAI OTI
AEITOUPYOUV avecapTnTa, N UTTapPEn
EVOC OUCTRHATOG OlapecoAdfBnong
TOUG ETTITPETTEI VA AAANAETTIOPOUYV KAl
EUTTAEKOVTAI KABE popa TTOU
eKONAWVETAI N evouvaiodnon




- O pOAo¢ NG aAAnAeTTidOpaong Twyv dUo
ouoTNUATWY TNG Evouvaiodbnong yiveral
AVTIANTITOC O€ TTABOAOYIKEC KAOTAOTACEIG
OTTWCG €ival N Yuyxwaon N o0 auTiIouoc.

- EAAgipel TOU yVWOTIKOU OTOIXEIOU, N
«ouvaloOnuarikr evouvaiocbnon» Ba
UTTOPOUCE va 0dNyNoE€l € OKANPOTNTA
Tapda o€ Bondeia.

psychopathy; de Waal, 2008; Decety, 2011

- EAAgipel Tou ouvaloBnuarTikou oTolixEiou
«N YVWOTIKN evouvaioBnon» Ba
UTTOPOUCE va 00NYNOEl OE OIATAPAXEC
TNG KOIVWVIKNG GUMUTTEPIPOPAC Kal TNC
OIATTPOCWTTIKNG ETTIKOIVWVIAC.

autism; Blair, 2005
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- &P - O1 yeAETEC O€ avBpWTTOUS KAl {Wa ATAV
-\ ATTAPAITNTES VIO TNV KATAVONon TNg

VEUPIKNG BAcn¢ TNG evouvaiodnong.

- MOVOo PeEPIKA XpOvIa UETA TNV avakaAuyn
TWV KATOTITPIKWYV VEUPWVWYV O€ TTIOAKOUC
BpEBNKav TETOIOI VEUPWVESG OTOUC
avOpwTToug.

! = - OI KATOTITPIKOI VEUPWVEC Eivall

eCEIDIKEUPEVA VEUPIKA KUTTAPA TOU PAOIOU

ek TTOU EVEPYOTTOIOUVTAI OXI NOVO OTAV TO

i dTopo eKTEAEN pIa evépyela, aAAd Kal

OTOV TTOPATNPEI KATTOIOV TTOU EKTEAEI

TNV idla eVEPYEIQ.

menkey
dows action




-
«2uvaloonuatik» Evouvaiobnon

- Emotional empathy is said to engage a
bottom-up process of perception and action
Decety, 2011

» H «ouvaioOnuaTtikn» evouvaiodnon
EUTTAEKETAI OTNV AvTIAnYN-0pAcn TTou
BagileTal oTNV QUTOMATN, EUEUTN
ouvaloBNuaTIKA avTaTTOKPIOoH.

» O1 DOPEG TTOU EUTTAEKOVTAI Eival:

Anterio ] postrior - Superior temporal sulcus (avw KpoTaQIkn
QUAQKQ): avTiAnyn TNG £EKPPaoNS ToU TTPOCWITTOU

- Amygdala (apuydaAa): cuvaicOnua

- Hypothalamus (utto8aAauocg): ékppacn
(atTOéKPION) TOU CUVAICBANATOC

- Orbitofrontal cortex (katw 1TPS0BI0C
METWTTIAIOG PAOIOG): Kpion

- Hippocampus (ITTTTOKAPTTOC): XpHRon
QVAUVACEWYV YIa TN KPion TwV ouvaliocoOnuatwy




SON)

Hypothalamus
(incl. PVN and

Amygdala

—Hippocampus

- Ta veupodiaBiBacTiKa
OUCTHAUATA TTOU EPTTAEKOVTAI
oTn «ouUvaIcONUaTIKA»
gvauvaiodbnon gival TG
WKUTOKIVNG

- MNapayeTal 010 UTTOBAAQNO KAl
VEUPWVEC TTPOAAOUY OTNV
apuydaAr (amygdala) kai Tov
KATW TTPO0OI0 HETWTTIAIO AOPBO
(orbitofrontal cortex)

- H wkuToKivn £xel BpeBei OTI
OUUMETEXEI OTNV EKONAWON

UNTPIKAG CUMTTEPIPOPAC KAl
ATTEAEUBEPWVETAI OTNV KUNON KAl
yaAouyia



- Tn «ouvaioBnuaTikA» evouvaiodnon akoAouBei n
OIEyEPON TOU CUPTTOONTIKOU




-
«'vwoTik EvouvaioBnon»

- H «yvwoTikR»
gvouvaiodnon euTTAEKETAl
oTnNV avayvwpion Twv
ouvalIoONUATWY Kal oTN
pUBMION TNC oUVaIOONUATIKAG
avTidpaong (ektiunon TNG
KATAoTaoNng Kail TNV
KaTavonaon OTI Ol AVAYKEC TOU
AAAou uTTOPEi va gival
CEXWPIOTEC ATTO TOU
UTTOKEIUEVOU)




- O1 dolEC TOU EYKEPAAOU TTOU
EUTTAEKOVTAI OTN «YVWOTIKA»
gevouvaiodnon eivai:

- 'EANIKa TTpOCQywyiou (anterior
cingulate cortex)

- Mpbdobiog peTwmaiog AoFo¢
(dorsolateral & ventromedial
prefrontal cortex)

- O1 TTEPIOYEC TTOU EUTTAEKOVTAI
oTn O1GKpPIoN TOU
UTTOKEIUEVOU (EQUTOC) ATTO
TOoV GAAO (theory of mind)
givail:

- Mépn Tou KpoTagikou Aof3ou
(superior temporal sulcus &
temporal poles )

- AE £€0Ww BpeypaTIKOC PAOIOG
(right inferior parietal cortex at
the temporo-parietal junction)

Anterior ‘ N Posterior
Rostral Caudal




- O poAog TnN¢ KABe TTEPIOXNAG Eival
- guTTEIpia & TTapaThpnon (anterior
cingulated cortex )
- EKTignON 1TEPIEXOUEVOU- ATTOPAON
(dorsolateral prefrontal cortex )
; - ATTOPTIWON OKEWPEWV KAl CUVAIOONUATWY
B S PN vorga TTPo¢ evouvaiodnon (ventromedial
e ¥ prefrontal cortex)
- Ala@OopPOTToINCEIC JE BAON TIG
> vt | QVTIAAYEIC TOU UTTOKEIMEVOU
(temporo-parietal junction)

Mk, g, Pt - Ala@pOPOTIOINCEIC ME BACN TIC AVTIARWEIS
TOU GAAou (temporal poles)

- To veupodlaBIBacTikd cuoTnUA TTOU
EMUTTAEKETAI Eival TO VTOTTAMIVEPYIKO




AANNAETTIOPAOEIC CUVAICONUATIKOU KOl
YVWOTIKOU CUCTHUATOC

- Ta dUo cuoTNUATa AAANAETTIOPOUV
OKOUN Kal o€ ETTITTEDO
veupodlaBifacTwy

- H aAAnAeTTidpacn cuoTNUATWY
WKUTOKiVNG (emotional empathy
system) kai vrotrauivng (cognitive
empathy system) £xel BpeOei OTI
KAVEI TO ATOUA TTIO KOIVWVIKQ




To JovTeAO TNC PWOIKNG KOUKAQC

Imitation

b True imitation,

emulation \

Coordination,
shared goals

Increased Self-Other Distinction

Motor mimicry

Empathy

Perspective-

taking, targeted
/ helping

Sympathetic
concern,
consolation

Emotional
contagion

'A_| de Waal FBM. 2008
L ‘Annu. Rev. Psychol. 59:279-300

- O1av KAT1ToI0¢ TTApATNPEi Evav
AANO va eKTEAEI pIa evEpyeEla
(kKivnon), o TTapaTnEnTAG
oxnuartidel pia yvwoTIKN
AvVATTOPACTACN TG EVEPYEIAC KI
OIEYEIPEI TNV AVTIOTOIXN TTEPIOXN
TOU KIVNTIKOU (pAoIOU.

- AUTOC O INXaVIOPOC avTiAnync-
dpaonc (perception-action
mechanism -PAM) trioteveTal OTI
aTTOTEAEI TN BAon TNG
gvouvaiobnonc.



To JOVTEAO TNC PWOIKNC KOUKAQC

Increased Self-Other Distinction

Imitation Empathy

p True imitabon
emulation

Perspective-
taking, targeted
helping

Sympated
oordination, CONGAI.
shared goals e,

consolatiol

Emotional
contagion

Motor mimicry

o
A |
£ |
- |
ﬁl

A

de Waal FBM. 2008
Annu. Rev. Psychol. 59:279-300

- To eTTOUEVO PBriMa gival N

ouvalodnuaTikn evouvaiodnon Kai
n OIEyEPON TOU CUMTTAONTIKOU

- H aAAnAcTTidopaon

ouvalobnuaTikn¢ evouvaiotnong
Kal TTEPIBAAAOVTOC 00NyEi oTNV
gvouvaiodnon

- 'ETOI1, TO YVWOTIKO ocUuCoTNUO

puBuilel TO auTOPATO CUCTNMA
ouvaiobnuarTikn¢ evouvaiotnong
O€ TETOIO BAOUO TTOU UTTOPEI KAl
vVa avaoTaAgi TTANpwG, divovtag
TNV evTUTTWON OTI N Evouvaiodnon
gival evTEAWG atrouaa.



Functional brain imaging shows that some of the same regions of the brain are activated by personal pain, at
left, and by empathy over the pain of a loved one, at right. But other areas are not activated by empathy.



Parieto-premotor cortical circuits connect
motor representations and sensory inputs

- 2UJQWVa JE TN OEIpIaKn atroyn, n eAoiwdng
ETTECEPYOATIA TWV TTANPOYOPIWV KATEUBUVETAI
aT1TO TOV PAOIO TWV OTTICOIWYV TTEPIOXWV TOU
EYKEQAAOU TTPOC TIC TTIPOOBIEC TTEPIOXEC.

- Ta TeAeuTaia €ikoal Xpovia HEAETEC €DEICAV HIO
«TTAPAAANAN» por] TTANPOPOPIWV.
- [a TTapadeiyua, UTTapxel
+ €va KUKAWA YIa TO TTIACIKNO VOGS AVTIKEINEVOU,
« €va yla TNV TTITEUEN TNG Kivong,
« €va AAAO YIa TIC OTOXOBOETNUEVES KIVIOEIC TWV UOTIWV.

- O1 yeTwTmaiol kai BpeypaTtikoi Aofoi gival
AMiIdpopa ouVvOEDEUEVOI KOl DEV UTTAPXEI
oa@ng dIaXWPITUOG UETAGU TNG avTiAnyng Kai
TWV KIVOTIKWYV 1010TATWV. Ta KUKAWPATA auta
EKTOG ATTO TOUG «AICONTIKOKIVNTIKOUG
METAOXNMATICPOUCY TTapEXouV Tn Bdaon yia
O1a@OPWYV TUTTWYV YVWOTIKNG AEITOUPYIOC.



Neural control of Grasping

Both vPM and AIP neurons fire for

specific hand actions/objects. ) Precision grip '

For example, this neuron prefers a 'EE

precision grip. ﬁf ZR e %

Subdivisions of motor and posterior parietal cortex of the macagque monkey. S B 3l =
Motor areas are classified according to the parcellation of Matelli et al. (1985, - i
1991); the parietal areas are classified according to Pandya and Seltzer . .

(1982) and Gregoriou et al. (2006). F1 corresponds to primary motor cortex, m
F3 and F6 form the mesial premotor cortex, F2 and F7 the dorsal premotor N

cortex, F4 and F5 the ventral premotor cortex. PE and PEc form the superior ‘

parietal lobule, PF, PFG, PG and Opt the inferior parietal lobule.

Abbreviations: Al, Inferior arcuate sulcus; AS, superior arcuate sulcus; C, -
central sulcus; IP, intraparietal sulcus; L, lateral fissure; P, principal sulcus.

Single neurons of area F5 activate when a monkey executes goal-related hand and
mouth motor acts such as grasping, manipulating, holding, tearing objects.

Grasping neurons constitute the most represented category. The level of abstraction
reached by these neurons is demonstrated by the finding that there are grasping
neurons responding when the monkey grasps food with the left hand, with the right hand
or with the mouth. Neurons of this kind cannot be related to the execution of simple
movements. They must code the motor act “grasp” in an abstract way.



2UCTNHO KATOTTTPIKWY VEUPWVWYV OTOV AvBpwITTO
TTOU avayvwpilouv TNV «TTPOBEc» OTN Kivnhon

- QaiveTal OTI 01 KATOTITPIKOI VEUPWVEC «ETTICNMAIVOUV» OXI
LUOVO TNV KaTavonon piag dpaong, aAAd kai Tnv TTpobeon
TTiow atro TN dpacn auTn.

- Ol KATOTTTPIKOI VEUPWVEG EVEPYOTTOIOUVTAI OE NEYAAUTEPO BaBPO OTaV
uia dpdaon €xel «TTAaioio» (OTTwe N Awn evog KUTTEAAOU o€ éva
OKATAOTOTO OWWATIO) TTAPA OTAV N CUMTTEPIPOPA EKTEAEITAI XWPIC
TTAQio10 (OTTWG N TTapaAafn) evog KUTTEAAOU O€ €va dWHPATIO XWPIiC AAAa
QVTIKEIMEVQ)

- ETTopEVWG: n avayvwplion TG dpdong 000 Kal N EpPnVveid
TOU AGyou TTiow aTro Tn 0paaon, Bacilovral o€ TTAPOUOIOUC
VEUPWVIKOUC UNXaviopouc.



KATOTTTPIKOI VEUPWVEC

N
w L
e AN
’
LY 3 4
\ v

- Mia Tuxaia TrTaparfipnon odrnynoe Tnv
QATTOKAAUWN TWV VEUPWVIKWY UTTOOONWV
KAl TWV EYKEPAAIKWY KUKAWMPATWY TNG
gvaouvaiobnong

- MNavemmoTtriipio TnG MNapuacg (apxEc TG
dekaeTiag Tou 1990)

- Gilacomo Rizzolati, Vittorio Gallese kai Leonardo
Fogassi diatriotTwoav 0Tl o1 TTiBnKoI JAKAKOI
OIEBETAV £Eva AyVWOTO PEXPI TOTE €idD0C VEUPIKWV
KUTTAPWYV, KATTOIOUG €10IKOUC VEUPWVEG TTOU TOUG
ETTETPETTAV VA KATAYPAPOUV Kal va
avayvwpilouv TIG KIVAOEIG ) TOUG NXOUG TWV
ATOMWYV TTOU BpiokovTav yupw TOUuG.




- TOTTOBETWVTAC MIKPONAEKTPODIO OTOV
EYKEPAAIKO PAOIO TWV TTIONRKWV, Ol
EPEUVNTEC AUTOI JEAETOUCAV TTWG
avTidpouoayv ol Tidnkol o€ didgopa
KIVNTIKG epeBiopaTa, T7.X. OTav £TTIAvVAV Ui
pwya GTa@UAI  Jia YTTAavava yia va
@ave. Eva Tpwi, ytraivovrag oTo
gEpyaoTnplo, o Leonardo Fogassi 1pe
aguvaiodnTa pia pwya oTaQUAI Kai TNV
eBale aTo oTOUa TOU. TOTE GUVERN KATI
TTOAU TTEPiEPYO: TNV idIa OTIVUN
EVEPYOTTOINONKAV KATTOIOI VEUPWVEG OTOV
TTPOKIVNTIKO PAOIO TOU TTIBKOU TTOU TOV
KOITOUOE va TPWEI TO oTa@UAI! Me aAAa
AOVYIQ, O EYKEPAAOC TOU TTIBRKOU
AvTEDPAOE AV VA EiXE TTPAYUATOTIOINCEI O
idI0G auTAVv TNV Kivnon.

The figure shows the response of a
grasping-to-eat mirror neuron responding | * ATTO GUTF]V mv GpX”(G TUXaia TTapaTnenaon

both when the monkey performs the action Ta €TTOMEVA Xpovia o Giacomo Rizzolati
(1) and when he observes the action (2). Kal N opdda Tou Ba 0IKOdOUOOUV ThV
£TTAVACTATIKI BEwpia TOUG yia TOUG
VEUPWVEG-KATOTTTPA (Mirror-neurons).




to MNS

Copyright © 2006 Nature Publishing Group
Nature Reviews | Neuroscience

Visual input

- Schematic overview of the
fronto-parietal mirror
neuron system (MNS) (red)
and its main visual input
(yellow) in the human brain.

- The main visual input to the
MNS originates from the
posterior sector of the
superior temporal sulcus
(STS).

- Together, these three areas
form a 'core circuit' for
Imitation.




Mirror neurons (MN) In humans

The represents the
— o Information flow from the
The visual input P parietal MNS, which is mostly
from the STS to the P = nan PF/PF concerned with the motoric
MNS is represented = _— /.. W description of the action to
by an \ A4 B the frontal MNS, which is more

The represent efference copies of

motor imitative commands that are sent back to the
STS to allow matching between the sensory Visual input
predictions of imitative motor plans and the JOMINS

visual description of the observed action.

Copyright © 2006 Nature Publishing Group
Nature Reviews | Neuroscience



- Arecent fMRI study in humans indicates that our species
uses the MNS in order to understand the intentions of
others.

- Twenty-three subjects watched three kinds of stimuli:
- grasping hand actions without a context,
- context only (scenes containing objects), and

- grasping hand actions performed in two different contexts. In the latter
condition the context suggested the intention associated with the
grasping action (either drinking or cleaning).

Context Action Intention

WilAfter Tea Cleaning Up



Action

Context

Intention

Figure 2. Areas of Increased Signal for the
Three Experimental Conditions

« Actions embedded in contexts,

compared with the other two
conditions, yielded a significant
signal increase In the posterior
part of the inferior frontal gyrus and
the adjacent sector of the ventral
premotor cortex where hand
actions are represented.

Thus, premotor mirror neuron
areas—areas active during the
execution and the observation of
an action—previously thought to be
iInvolved only in action recognition
are actually also involved in
understanding the intentions of
others.

To ascribe an intention is to infer a
forthcoming new goal, and this is
an operation that the motor system
does automatically.



Intention
minus

Intention
minus

- Figure 3. Signal Increases for Intention minus Action and
Intention minus Context



Emotion understanding

- Emotion understanding has been at the core of the
empathy issue for many years. The central point here is
whether there exists a kind of mirror mechanism for
emotions similar to that described for actions and whether
this is already present in monkeys.

- First of all we have to consider that, similarly to the
different theories about intention understanding , there are
different ways of explaining our understanding of others’
feelings.



-
Theory theory

- that people understand others' by using theories based on
previous experience.



Simulation theory

- People understand others’ by imagining others'
experiences, that is, by putting one's self in the other's
shoes.



Functional brain imaging shows that some of the same regions of the brain are activated by personal pain, at
left, and by empathy over the pain of a loved one, at right. But other areas are not activated by empathy.



- Research using people who have
congenital insensitivity to pain
provides evidence against theory
theory.

- In this rare syndrome, patients cannot
rely on previous experience to
understand the pain of others—they
have never experienced pain.

- Despite never having had the
personal experience of pain, when
these people observe others in pain,
they show similar activity to
‘normal’ people in the anterior
cingulate cortex and anterior
iInsular which are believed to be
the “shared circuits” for self and
other pain.

- Furthermore, activation in these
areas Is positively correlated with
empathy scores .




Insular cortex

Insular cortax

- The insular cortex is the target of
fibers conveying information about
an individual’s internal body state
(Craig, 2002), in addition to
olfactory, taste, somatosensory and
visual inputs.




Evidence about involvement of the insula
In empathy

- Study on a basic emotion that is very important for
survival, namely disgust.

- Brain imaging studies showed that an individual feeling
disgust activates both amygdala and insula areas. In
addition, it has been demonstrated that the insula is also
activated by observation of disgusted facial expressions .



Evidence about involvement of the insula
In empathy

Disgust Pleasure Neutral

Figure 1. Frames from Movies Used in the Visual Runs

The demonstrators leaned forward to =niff at the content of a glass
(top two rows) and then retracted the torso and expressed a facial
exgpression of disgust (left) pleasure [center) or neutral {right column).
Each movie lasted 3 5. Six different demonstrators {three are shown
here) expressed the three types of facial expressions, leading to six
variants of each expression. A vision-of-disgust block, for instance,
was then composed of the six varants of the disgusted emotion

separated by 1 s pauses.

- Interestingly, a recent fMRI

study by Wicker et al. (2003)
addressed the issue of whether
understanding of other’s disgust
could rely on the same neural
machinery involved when an
Individual feels disgust.

In this study, participants had to
smell pleasant or disgusting
odorants and observe video-
clips showing actors smelling
disgusting, pleasant and neutral
odorants and expressing the
corresponding emotions.



Evidence about involvement of the insula
In empathy

Figura 2. Results of the Ofactory Stimulation

Fiesults of the ofactory stim ulation superimposed on the anatomical
image of a standard MM brain using neurclogical conventions (right
iz right). (&) Coronal sections focusing on the amygdalas. Note the
large degres of overd ) betw een the activations determined
by disgusting (red) and pleasant odorants (green) in the right amyg-
dala and left parahippocampal cortex. (B} Axial slice showing the
response to odorants in the insula. The activity is bilateral and ante-
rior for the disgusting odorants and is confined to a maore posterior
location of the right insula for the pleasant odorants. There is no
owverap in the insula betwean the activations determined by the two
odorants. The color coding is indicated on the botiom right.

overlap
disgust
& pleasure




Evidence about involvement of the insula
In empathy

- In both conditions disgust evoked activation of limbic structures such as the amygdala, cingulate cortex and
anterior insula. Most importantly, the same sectors of anterior insula and, to a lesser degree, anterior cingulate
were activated by the exposure to disgusting odorants and by the observation of disgust in others.

- Interestingly, clinical studies show that insular lesions produce deficits in recognizing disgust expressed by
others

overlap vision
& olfaction of
disgust

Figure 3. Nustration of the Ovedap

lustration of the owvedap fwhite) bebween the brain activation during the observation (blue) and the feeling (red) of disgust. The olifactory and
visual analysis were performed separately as random-effect analysis. The results are supermposed on parasagittal slices of a standard
MM bram.



-
Empathy Deficits

- People on the autism spectrum have
been found to have deficits in their
mirror neuron system, and exhibit
Impairment in contagious yawning,
are generally believed to have
difficulties in empathy, and are
characterized by a marked
Impairment in social interaction and
communication.




- Individuals with psychopathy (the other
main disorder associated with empathy
deficit) exhibit the opposite cognitive
pattern. That is, while people with autism
can innately feel what others’ feel but have
difficulty regulating these emotions,
psychopaths can regulate their emotions
but do not instinctively share others’
feelings.

- Studies on autism and psychopathy have
provided further evidence that two separate

Fupedon 11 o o neural systems underlie cognitive and
" CARTOONING FOR P YCHOPATHS ) emotional empathy, but also highlight the
. @ @"’ essential interplay between the systems.
N - Without the interpersonal engagement of
emotional empathy, the perspective-taking
@ @ @ of cognitive empathy could just as easily
PR poswe Gunr lead to cruelty as to helping (psychopathy)

and without the cognitive ability to regulate
emotional responding, impairment in social
Interaction and communication is probable



-
Gender Differences in Empathy

- Females are thought of as the more
empathetic gender and this belief has
been found empirically.

- Females have been found to be faster
than males at recognizing both positive
and negative emotions from facial cues
and in labelling these facial
expressions.

- Female toddlers appear to exhibit
higher sympathetic concern for victims
of physical injury than male toddlers as
measured by expressions such as
facial, vocal, or gestural-postural
expression




- Yet, another study using the same age group and
measures found no gender differences In

- response to an individual in pain
- experiencing sadness.

- yawn contagion,

- emotion understanding

- concern

- subsequent prosocial behavior



- As an example, a study reported that, while
females gave more extreme self-report
ratings of fear and disgust than males to
pictures of mutilation and contamination,
there were no gender differences in overall
brain activity during the viewing of the
pictures. Thus, as physiological measures
are more reliable, it is important to see if
gender differences are present in studies
using measures such as neuroimaging.

- Overall, while the cortical areas activated
during emotion processing appear to differ in
females and males (with females showing
more brainstem activation, and males
showing more lateralization, during
emotional processing), no significant gender
differences in empathy have been found in
neuroimaging research on children or in a
recent meta-analysis of neuroimaging
research on adults.




- https://www.youtube.com/watch?v=Xmx1gPyo8Ks

- https://www.youtube.com/watch?v=NyuyjZveoYc



https://www.youtube.com/watch?v=Xmx1qPyo8Ks
https://www.youtube.com/watch?v=Xmx1qPyo8Ks
https://www.youtube.com/watch?v=NyuyjZveoYc

-
BiBAloypagia

- http://csusap.csu.edu.au/~torreals/files/webfoliopage6558
85.html



http://csusap.csu.edu.au/~torreals/files/webfoliopage655885.html
http://csusap.csu.edu.au/~torreals/files/webfoliopage655885.html
http://csusap.csu.edu.au/~torreals/files/webfoliopage655885.html

