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Auvnoia
H wotopia tou H.M.



2UVTOMO LOTOPLKO Tou HM

Henry Gustav Molaison (H.M.) (1926-2008, HIMA)
(To mpaypaTIKO TOU OVOUQ EYLVE YWWOTO PETA BAvato)

‘Hrua emAnyia (LEPLKEG KPLOELG), aveEEAEYKTN ATIO
Ta 16 €TNn (YEVIKEUEVEC, TOVIKO-KAOVLKEC)

Apynoe va anogdoltroel amno to AUKELO, ATIOUGCLEC

Epydotnke o€ EpyooTAOLO, OTAUATNOE oTta 27 AOyw
TWV Kploswv

To 1953 (27 etwv) o veupoxetpoupyog W. B. Scoville
ToU adaipeoe To HeYAAUTEPO TUAUA TNG TTPOCOLOC
Hoipag tou kpotadilkol AoBou (cuv apuvydaln,
LIOKA U0, evopLviko dAoLo) apdoteponAsupa
Melwon kploswv, EAeyXoC Le GAPUOAKEUTLKI aywyn
AM\A: tpooBLOdpopun (epmpooBodpoun) apvnoia
MNpwtn avadopd Tou mepLloTatikoU amno touc W. B.
Scoville & B. Milner (veupoyuxoAdyo) to 1957.



H BAapBn tov HM

- ;
ippocampus Collateral sulcus Hippocampus

'AVKLO.Tpo |T[T[(')K(1LJ.T[O§ Entorhinal cOrtex Amygdala Entorhinal cortex
D Ev6opwikog dAolog ApuySan

Madial i M
seplum -‘ - J‘(
s
Normal brain H.M’s brain

4 -~

(X 3

hippoccvmpal gyrus
posterior part) Small lesion Hippocampus

Immokapumnog INTTOKGHTEL EAKaL ITTOKAUTIOC
(omicBia)

. \
Hippocampus Hippocampus removed ppedpus



H BAapBn tov HM

a, b: meplypappata tnG £0w
Holpac twv KpotadLkwv AoBwv
TIOU UTTECTNOQV XELPOUPYLKI) TOUN

->: onuadlL ofeidbwong amno
XELPOUPYLKO oUVEEGHO OTNV
TIOPAUTTITOKAUTIELAL EALKAL TOU A
nuiodatplou

c: BAABn otov koyxoueTWMLALO
AoB0o, mou emdpa o€ pAoLd Kal
Agukn ouoia

Annese et al. 2014, Nature Communications



To veupoPuxoAoyLko Tou mPodpiA

‘Evtovn gunpocBodpoun apvnoia

Kamowa onioB006popn apvnoia (amo nuep.
eneuPaong)

QuoloAoyikn Bpaxuxpovn KvAun

Awatripnon vPnAng tpovoonpng
vonuoouvng

Alatipnon SLadLKAOTIKAC VNG,
QVTIANTITLKNG MVAMNG, VEEC OUVNBOELEQ
EudLaBetoc, npepog, atobnon xtovpop

Me to XpOvo, avemtuée TNV aloBnon otL Oev
QTTOKTOUOE VEEC UVNULEC KOl E€EDpaOE
avnouxia yLa auto



NeupoPpuxOoAOoyLKEC SOKLHUAGLEC
SLadkaoTIKNC HVAUNG

The Tower of Hanoi
411

Katortpikn wyvnAatnon (mirror tracing task

\D/ L1




H pvipn

‘EkSnAnN (6nAwTtikn)
2 NUacLoAoYLKA (MvAN YVWOEWV)
Entetoodiokn (LvApn cuppaviwv)

AdnAn
Atadikaotikn (de€Llotntec)
AvtiAnmtikn (mpomaidsvon)
KAaoolkn e€aptnuevn padnon



H uto0eon moAAQIMAWY UVNULOVLIKWV LXVWV

BpaxunpoOeoun
MakponpoBOeoun

Multiple memory trace theory

Fig. 1. Memory consolidation
phases. Studies of memory Short-term memory
a5 (seconds to hours)
and neuroplasticity support
Miiller and Pilzecker’s hy-
pothesis proposing that the
consolidation of new memo-
ry into long-term memo-
ry is time dependent (7), but
strongly suggest that short- Long-lasting memory
term and different stages of (mpnihe %o Hetime)
long-term memory are not
sequentially linked, as pro-
posed by the dual-trace hy- Log time
pothesis (9). Evidence that
drugs can selectively block
either short-term (seconds to hours) or long-term memory (hours to months) suggests that
time-dependent stages of memory are based on independent processes acting in parallel. Later
stages of consolidation resulting in memory lasting a lifetime likely involve interaction of brain
systems in reorganizing and stabilizing distributed connections.

Long-term memory
(hours to months)

r'g

Memory strength

McGaugh, 2000



H €k6nAn (6nAwTtikR) pvAmun

Hypothesized Memory Processes: Encoding, Consolidation, and Retrieval

Incoming
information

BIOLOGICAL PSYCHOLOGY 7e, Figure 17.8

© 2013 Sinauer Associates, Inc.
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To UMOOTPWHA TNC EKONANC LVAMNC



To AtuPLko cuotnua

Papez Circuit
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H Aettoupyila TOU MIMOKAUTTOU

Evdopvikoc pAoog (EC) - Odovtwtn €Aka (DG) - CA3
- CAl - YnéBepa (S) = Evbopvikog dAolog (EC)




H pvipn ¢opou

: NMMO, npéobia
PFC |'+'..Il|:l:.,|l1 "|.I|'|'.'II'I"-|‘ )
= EALKQL
Tipooaywyeiou
ITnokaunog
Hippocampal
Formation

Apuydaln '

Amygdala

TeAKn T 0
BNST .
l“v‘.
Inbegrates information about aversive
and fear-associated bk Bed)
1o generale a sustained fear rsponse

OdAapog

Thalamus

Mpoc¢ Ta KATW EAEYXOG
TwV UTtoPAOUKWY SoUWV
yla puBULoN anokpioswyv

MAnpodopieg mAataiou yia t™
pLuBULoN TNG SpaoTNPLOTNTAG
Tou ALuBLkol cuoTHATOG Kall

Tou dpAolov

JUvBeon mAnpodopLwy yLa
TA APVNTIKA Kot GoPLoTika
epeblopata yla tnv apeon
amndkplon ¢ofou

YUvBeon mMAnpodopLwy yLo Ta
OpPVNTLIKA Kal GoBLOTIKA
epebiopara yia tn Slatrjpnon
anokplong epopou

Enefepyaoio aloBnTnplokwy
mAnpodopLwV yLa ta
apVNTIKA Kol GOBLOTIKA
epebiopata

Flores et al. 2018, Nature Communications




To umootpwpa T adnAnc LvRUNG



H adnAn pviun

ALaSIKaoTIKA PVAIN, KWVNTIKEG SEELOTNTEG: Baokd yayyAla
Nponaideuon (priming): veopAolog

KAaoowkn e§aptnpévn padnon: apuydaln (cuvaoOnuatikég aviidpAaoeLg),
napeykedaiida (KvnNTKEG avTdpAoeLg)

EvawoOntonoinon (sensitization), e§oweiwon (habituation): avakAaotikég odol

NeodpAolog

Neocortex

Baowa yayyAia
Striatum

Amygdala Hippocampus

Apuydahn Cerebellum ‘Eow kpotadkde Medial ITtnoKapunog
Noapeykepalida AoBoc temporal
lobe
Reflex
pathways

AvakAaoTIkEG obol



H e¢€taon ocuviotTwowv TG MVANG
Twv {wwv



H €kdnAn pvAun

AKTlVWTOG AaBUpvBog 8 Stadpopwy
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Kesner et al. 1993, Experimental Brain Research



H €kdnAn pvun

Avayvwplon ths 0€ong oto xwpeo: BAaBn otov

Morris water maze , ,
UITIITOKQLULTTO OVO

B FIGURE12.3 A Water Maze.
The rat learns to escape the murky water by finding the platform hidden just below the surface.

(a) Before learning  Hidden platform (b) After learning




A’ paon: tonoBETnon oto peoaio
KouTi. Tpodn oto 1 1 3.

B’ ¢paon: TomoBEtnon oto pecaio
KOUTL, oTtnVv aAAn mAeupa. Tpodn
UOVOo av yuploel tpoc tnv idla
TAeupa, onwc otnv A’ paon.

H adnAn pviun

MEAN PERCENT CORRECT

MvAUN TNG KLVNTIKAG avtidpaong oto xwpo:
BAAGBN otov kepkodOpO TUPrVA LOVO

RESPONSE RECOGNITION MEMORY
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Kesner et al. 1993, Experimental Brain Research



H adnAn pviun

H ekpadnon ouvnBewwv (habits): BAaPN otov kepkodpopo mupHva

O enipug otpifet AN A
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OL VEUPWVIKEG QTTOKPLOELG TWV aAAOYWV KATA TNV eKUABnon pLag dtadikaoiag deiyvouv ta otadla oxNUATIOUOU
KL ouvnBetag. Ta Baoika yayyAla paivetal 0Tt mpooAapufavouv TG atoOntnplakeg mAnpodoples katl oTEAVOUV

ONUOTA YLa TLG KIVNTLKEG OTTOKPLOELC.

Jog et al. 1999, Science



H avayvwplon aVIKELUEVWV

Mvrin avayvwpLong Tou VEOU OVTLKELLEVOU

Novel Object Recognition

Habituation Familiarization
(AR A
t t Interval

A’ daon: o eEMIPUC HETAKLVEL Eva
avTikeipevo (A) kal Bplokel tpodn).

B’ paon: o enipuc Bpilokel tpodn
HUOVO OV LETAKLVIOEL TO SLAPOPETLKO
QVTIKELHEVO W TtpoC To Selyua (B).
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MEAN PERCENT CORRECT

MVAIN oVOlyVWPLONG OLVTLKELUEVWV UE
avavtiototyio: PAABN otov e€wpafSWTO OMTIKO
dAoLd povo

OBJECT RECOGNITION MEMORY

80 - == HIFROCAMPUS
=~ CcOoNTROL
35 -
=—i— CAUDATE
a0 - = EXTRASTRIATE
VISUAL CORTEX
75
m.
5_5.
&0 T T T
1-4 10 20

DELAY (SEC)

Kesner et al. 1993, Experimental Brain Research



JUUTEPOAOHOTA

AUTAOC SLaxWPLOUOC HETAEU TWV EYKEPAALKWYV
TIEPLOXWV KOl TWV SOKLHOGLWV

H ek6énAn kat n adnAn pvnun Uopel va
LELWOOUV EMIAEKTIKA, avAAoya UE TNV TTEPLOXN
NG BAaPNg

Movtela (wwv: TIELPAUATIKN €€€Taon AuToU TOU
SloxwpLopou



