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H pdaBnon kai n pvAun
> gival aAAnAévOETEC
» o0nyouUv ge TPOTTOTIOINON TG CUUTTEPIPOPAC

OAec o1 XapakTnNpIoTIKA avOpWTIVEC oUUTTEPIPOPEC HaBaivovTal



TTwe epumAékovTal ol TEPIOXEC TOU EYKEPAAOU
oThv MdOnon kai oth MvAun;

MéBodor peAéTng -
E€éTtaon aoOeviv - Wwv pe eykePaAKkEC PAAPEC
ATTEIKOVIOTIKEG HEAETEC
ZWwiKd povtéAa pvapng & padnong



O aoBevinc H.M.
(1926 -2008)

Ma Tnv Oepameia emMANTITIKWY Kpioewv (1953 - 27 eTWwv)

YTmoPpAHhOnKe oc MRI scan of "H.M."
AL@iTTAeUpNn EKTOURA

TWV £0W KPOTAPIKWY AoPpwy,
oupTttepiAappavopEvwy

HEPOUC TOU ITTTTOKAUTIOU Kal TG dpUYOaAnG

== Apvngoia

OmoBodpopn apvnaia : HePIKA

(10 étn mpIv TNV eyxeipnon)
TTpoaBi16dpopn apvnaia: copapn
(aduvapia dnpioupyiag véwv pHvhpwv)
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H.M.

Henry Gustave Molaison
Born February 26, 1926
Died December 2, 2008
(aged 82)
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Postmortem examination of patient H.M.'s brain
based on histological sectioning and digital 3D
reconstruction

Jacopo Annese'Z, Natalie M. Schenker-Ahmed™2, Hauke Bartsch?, Paul Maechler'?, Colleen Sheh'?,
Natasha Thomas'*, Junya Kayano'*, Alexander Ghatan'*, Noah Bresler, Matthew P. Frosch?,
Ruth Klaming'? & Suzanne Corkin®

E. Napaokeua




\ Neuroscience Undergraduates of McGill Presents

Meet The Professor with ’ ;‘

Dr. Brenda Milner

Royal Victoria College West Lounge

Bren d a M | I ner ( 19 18, a ge 100) wednesday March 23rd, 2016 6PM - 7:30 PM Refreshments will be served

"The thing that has driven me my whole life is curiosity. | am incredibly curious
about the little things | see around me."

“La vie est longue, ...don’t be afraid to change”.
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O agBevhc H.M.

PuaioAoyiko¢ O€ikTNC gupuiac

Nokipaciec pe Aé€eic R ap1Buouc:
PuoioAoyikn PpaxuTtpoBeopun HVAHN
Aduvapia oxnuartiopou HakpoTpdBeoung HVAHNG

BpaxUxpovn MvAun (evepydg pvAun h PpaxumpdéOeoun pviapn i
uvApn epyaciag)

KaTtaypagh kair karakpdthoh mAnpopopidc via Hepikd OeUTEPOAETITA
IkavoTnTa ouykpdTnong 7+2 avTikeigévwy/TAnpoopIwy
\/ZuveIBnTr'\ o1aThpnhon TTAnpoyopiag
v T uoTarikd TUAUA TTOAAWY HopPUWY aVWTEPWY TIVEUHATIKWY
AEITOUPYIWY
v/ AToTeAcital améd ave€dpTnTd TUAKATA

Emkévrpwon TTpoooxAc
2.UoXETIoN TTPOCOOXNAC - evepyoU HVAUNG - HETPOUUEVNE supuiag
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H aduvapia oxnpaTtiopol gakpoTpoOeoung HvApnG oxeTileTal
pe PAdPpec Tou Eéow KpoTagikoU Aopou:

XeIpoUpPYIKEC eTTEPPATEIC

Noaool Tou TpokaAoUv KATAGTPOPA TOU eyKEPAAIKoOU 10ToU

« To¢ Tou amAou épmnTa (omdvia)

« Toxaipika kapdiakd emeicodia (ouxva)

HM Normal Brain

THE BRAIN OBSERVATORY UC SAN DIEGO

ATtwAegia Itmokapmou




Nokipaoia oxediaopol pe kKaBpégTn

(A) The mirror-tracing task

(B) Performance of H.M. on mirror-tracing task

E 0 Day 1 i Day 2 i Day 3
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Trial number
BIOLOGICAL PSYCHOLOGY 7e, Figure 17.2

O H.M. gixe puaioAoyIKEC eTIOOOEIC
opwcg, dev BupodTav OTI €ixe Kavel Tn dokipaoial

Ao diapopeTikoi TUTTOI HVAUNG
PuoioAoyikh AiadIkaoTIKA PVAUN
BAapn oth AnAwTikA pvApn (ouppeToxA Tou éow KpoTa@ikoU AopoU - ITTTOKAWUTIOU)
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From: Brenda Milner on her 100th birthday: a lifetime of ‘good ideas’
Brain. 2018;141(8):2527-2532. d0i:10.1093/brain/awy186
Brain | © The Author(s) (2018). Published by Oxford University Press on behalf of the Guarantors of Brain. All rights reserved. For

permissions, please email: journals.permissions@oup.comThis article is published and distributed under the terms of the Oxford University
Press, Standard Journals Publication Model (https://academic.oup.com/journals/pages/about_us/legal/notices)
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Makpoxpovn MvAun

O\

EKONAN pvipn AdnAn pvAun
(dnAWTIKRA) (81ad1kaoTIKA)

<> duvaToTnTa TEPIYPAPNC He AEEeIC <> duvatotnra emideifng
<> OUPHETOXH ouveidnong / emiyvwon

N

2 NUAo10AoYIKA Emeioodiakn
TTAnpoyopiec, dedopéva CeyovoTa
(Tekpunpiwpévn yvwon) (Autoploypagikd cupupdvra)
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BAAPn oto éow TUAKHA Tou dieykepdAou UTopei eTiong va
eUTTOdioEl TO OXNUATIONO VEWV HVNHWYV
O N.A. (22 eTwv, 1960) TpavuaTtioTnke dTav,
oTn dIdpKeld HIaC €IKOVIKAC Hovopaxiag,
éva HIkpO Eipoc €10NABe 0TO Kpavio amd Tn HUTN TOU KAl TTPOKAAEDE
eykepaAikn PAAPn oto Eow TUAKA Tou 6|vascpdAou _H-

Anterlor 24 ‘ - : Posterior
%F S el
_/'7‘).-
ON.A. y’ | *175
Tlapouaiaoe | (/—‘(.\

ongavTikoU paduov pocBi6dpopn apvnaoia
PuoioAoyikn PpaxuttpoBeopun HVAHN
Aiatapaxh oTo oxnuaTiopd
HAKPOTIPOOEaUWY ONAWTIKWY HVAHWY
(aAAd 6x1 81adIKACTIKWY HVNHWY) A
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' B!OLOGICALPSYCHOLOGY7 , Figure 17.4
D 2013 Sinauer Associates, Inc.



> Uvdpopo Korsakoff
TTpoaB16dpopn apvnaia - SNAWTIKA pvAun
OmoB6dpopn apvnoia
XapakTnhpIoTIKA dpvhon Kail puBoTAdcia

TTapatnpeitar Kupiwg o€ aAkooAikoUg

KUpia aitia Tou ouvdpoéuou mioTeleTal 6T gival h éAAeiyn Beiapivng (B1)
Kakn diatpoeni, PAdpec Amatoc

AVTIHETWTTION HE XopAynoh Oegiapivng

@uaioAoyIKOG ITTOKAUTIOC
BAapn oc usTwmauo pA010 Kai paoria

Brain affected by Wernicke-Korsakoff syndrome. Sergei Korsakoff
Note the pigmentation of the grey matter around
the third ventricle. Source: University of Texas (1854-1900)
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H eykepaAikn PAAPN ptopei va KataoTpEWel TIC auToPloypd@ikEg,
dAAd va pnv emnpedoel TIC YEVIKEC UVALEC

AoBeviic KC (Kent Cochrane: 1951 - March 27, 2014)
KpavioeykepaAikn kdkwan ae Tpoxaio atuxnua (1981)

OmoBodpopn Kai HiIkpOTEPOU Pabuou Ttpoadi10dpopn amwAeia
TIPOCWTIIKWY UVNUWY
Aiatipnon onpacioAoyikig (YEVIKAG HVARNG)

BAdPpn oTtoug kpota@ikoUc AoPouUc Kdil aToV ITTTTOKAKUTIO

H @Aoiikn PAAPNn uteUBuvn yia Thv amwAgid HVAPNG:

Niagpopéc amd dAAouc aoBeveic pe PAAPN Tou ITTTTOKANTIOU
r

IMITOKQNTITOS

= e &
MeAéTeg oTTOU AnwySai— Rt
KATd Thv avdkAnon £meicodIakWwy PvnUWyY PR
Tl'(]p(]TﬂpEiT(ll Kpovtxcpmoéil-\_o[}oq

auénuévn aigaTikn pon oTIC TTPOOBIEC TTEPIOXEC TOU PpAoIOU.



2.Thv £€KONANn puvApn tapeppaiver To cUOTNHA TOU
E0w KpoTdPikou Aopou

* Immoékaptmog

* Maoria

¢ @AOI()C (B) Limbic system Cingulate gyrus

° @('IAGIJOC < ThalamuD

Stria
terminalis

4

i

.

0

Septal nuclei ‘,'/ - —_—

l —
> ‘ p—
m mygdala \

Hippocampus
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Ta xpovikd otadid Th¢ HVAUNG

High -
) .
" y - Iconic memory
o 1
& i
f ; Short-term memory
,_Z y Intermediate-term
'gb - -
: -
£
73
o Long-term
memory
Low A

* Time —
Input

BIOLOGICAL PSYCHOLOGY 7e, Figure 17.6
© 2013 Smauver Associates, Inc.

aioOnTikn pvApn (wg deutepOAeTTA)
-avTiAnyn, 0ev amaiTei ouveldNTA TTPoooXh

Ppaxuxpovn pvAapn (wg Aemtd)

peoompoBeaun pvApn (Wpeg wg AUEPEG)
Hakpoxpovn uvAiun (Wpeg, Auepeg wg xpdvia)
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Sensory organs
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Sensory Memory

v

Short-Term Memory

|

Long-Term Memory
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AiapopeTiKoi pnxaviopoi amoOAKeUoNnG
PpaxumpdBeoung & pakpompdOeaung VARG

TTeipdpata Apeonc AvdkAnong

2 c1pd AéCewv

AvdkAnon Aé€eswv

TTpéogaro amoTtéAeopa
BpaxUxpovn pvApn

Increasing delay ———»

) 100 ~

T

o0
=1
T

Percentage of correct responses

Recency effect

r

Primacy effect
f_%

Control
group

Patients
with
amnesia

1 1 1 1 1 1 1 1

0

TTpwToyevég amoTéAeopa
Makpdxpovn pvApn

1 2 3 4 5 6

Item number

7 8 9 10

Meta armo 30 sec

BAdpecg aTov ImmoKapTo
etnpedlouv

TO TIPWTOVYEVEC,

aAAd ox

“é W 100 o \ e - -
g)og &
g A
£ 8 so0f A - -
S
8% 60 R : X
[
8 o 0 s delay 10s 60 s 100 s delay
2 v 40 | | A A A A L L 1 1 L L | | 1 "
1 2 3 4 1 2 3 4 12 3.4 1 2 3 4
Serial position of memory item
9 alx al it

Immediate tests:
Recency effect but

no primacy effect
Quookoytor Zopmneptpopag 20t

Both recency and
primacy effects

Tests after short delay: | Tests after longer

delay: Primacy effect

but no recency effect

To TTPOOYATO ATTOTEAEOUA
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H ikavéTnTa amoOnkeuong The HakpoTpoOeaung UVAKNG €ival TepdoTid

OL CUMMETEXOVTEC £l0av €lKOVEC 2.500 avTikelpEVWY o€ dtaotnpa 5,5 wpwv.
2tn ouvexela eidav (evyn lKOVWVY Kal KARBnkav

va avayvwpioouv mota amno tig Vo mou eiyav el tponyoUEeva.

'
Nowel Exemplar State
o ' N [ Spp—
4 14/14 13/14 ] F= e

e
=
= |

— — w
i /"\
12/14 i E i -,: 12/14 13/14

Alexander Luria
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\
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1/14 ; N4
| e &

Example test pairs presented during the two-alternative forced-
choice task for all three conditions (novel, exemplar, and state). Brady et al. PNAS 2008

1A
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XapakThpIoTIKA TG HVARNG Kail TTepioxéc Tou eykepdAou

a Anterior — . Posterior
cingulate ) Pt - Y : cingulate
’ ’ Tamn 3 2
ApuydaAh = ouvaioOnua e X 7
Nucleus 2 & ‘ \
accumbens 4 N : -
Kepkopopog > kivntikn avTidpaon el

Tl'Up ﬂVGQ Orbitofrontal

cortex

Entorhinal cortex

Itmokdumeiog

;> P xwpog, & xpovog
oXNUATIOHOC

ESwpaPpdwTos 3 qigBnTNPIaKA avTiAngn
OTITIKOG PA0I0C
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TTeplox€c Tou eyKke@dAou KAl XapaKTNPIOTIKA TG HVAUNG

MvApn avayvwpiong

@éong oTo XWwpo

AvTidpaong

AVTIKEIHEVWY

Quaololoyla uunepidpopag 2018

Brain region lesioned
* Hippocampus

« Control

4 Caudate nucleus

+ Extrastriate
visual cortex

(A) Spatial-location recognition memory :g i
In the study phase of w80
each trial, the rat can oz 75t
choose any of the eight 270k
arms. In the test phase, 2% el
doors block all but two By
arms: the arm entered in = g 60 |-
the study phase and one T3S 55F
other. The rat obtains Z " st ._\.
food only if it chooses 4
the arm it entered in the 0 - — -
study phase. o 14 15 30
Delay (s)

A
0 184 cm

(B) Response recognition memory

In the first part of each trial, the
rat is placed in the middle
compart- ment on one side (2), and
it finds food if it enters the
compartment to either its right (1)
or its left (3). In the second part of
the trial, it is placed in the middle
compartment on the other side (5),
and it finds food only if it tums to
the same side of its body as in the
first part.

Mean percentage of
correct responses
ZRBR3NERS

=
-y

)

Only rats with
hippocampal lesions
are impaired,
relative to controls,

Brain region lesioned
* Hippocampus

= Control

4 Caudate nucleus

+ Extrastriate
visual cortex

=3

In the study phase of each trial,
the rat obtains food by displacing
a sample object over a small food
well (top). In the test phase
(bottom), the rat chooses between
two objects and obtains food only
if it chooses the object that does
not match the sample.

Mean percentage of
veorrect responses
s ERTRIANERSE
Ll

F=] 5

15

Delay (s)

I.

Only rats with
caudate nucleus
lesions are impaired,
relative to controls.

Brain region lesioned
* Hippocampus

= Control

4 Caudate nucleus

+ Extrastriate
visual cortex

0 35.5¢m

BIOLOGICAL PSYCHOLOGY 7¢; Eigure 17,16

© 2013 Sinauer Associates, Inc.

Delay (s)

Only rats with
lesions of the
extrastriate visual
cortex are impaired,
relative to controls.
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MvAun avayvwpiong AvTtidpaong

(B) Response recognition memory

In the first part of each trial, the
rat is placed in the middle
compart- ment on one side (2), and
it finds food if it enters the
compartment to either its right (1)
or its left (3). In the second part of
the trial, it is placed in the middle

L Brain region lesioned
- A * Hippocampus

L « Control

4 Caudate nucleus

+ Extrastriate
- visual cortex

compartment on the other side (5),
and it finds food only if it tumns to

Mean percentage of
correct responses
ERTHR3AERE

the same side of its body as in the i Only rats with
first part. T { | | caudate nucleus
0 1-4 15 30 lesions are impaired,
Delay (s) relative to controls.
21
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MvnAun avayvwpiong AVTIKEIHEVWY

(C) Object recognition memory (non-matching-to-sample)

In the study phase of each trial,
the rat obtains food by displacing
a sample object over a small food
well (top). In the test phase
(bottom), the rat chooses between
two objects and obtains food only
if it chooses the object that does
not match the sample.

E Brain region lesioned

L * Hippocampus
. = Control
\\ 4 Caudate nucleus

+ Exlrastriate
- visual cortex

Mean percentage of
veorrect responses
o ERETHRINETSE

L Only rats with
1 lesions of the
1 L 1 extrastriate visual
0 14 15 30 cortex are impaired,
Delay (s) relative to controls.
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Mvnun avayvwpiong ©éong oto Xwpo

In the study phase of
cach trial, the rat can
choose any of the eight
arms. In the test phase,
doors block all but two
arms: the arm entered in
the study phase and one
other, The rat obtains
food only if it chooses
the arm it entered in the
study phase.

Mean percentage of
correct responses

AL

Brain region lesioned
* Hippocampus

« Control

4 Caudate nucleus

+ Extrastriate
visual cortex

e B3R ELHEAERE

o

Quaotoloyia Zuunepipopdg 2018
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Delay (s)

Only rats with
hippocampal lesions
are impaired,
relative to controls,




ItmokapTog Kail HVAEN 0To XWpPo

AapuUpivBoc¢ pe 8 ppaxiovec

<€)

Ekmaideuon MeTd

Kepkogpopog mmupAvag
E€wpaPpdwToc omTIKOG pA0IOC

TTeproxn
eykeaAIkhG PAAPng

Inmmokapumog

24
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— Wading pt/ =

/-" {
\
\ e

(a) Before learning (b) After learning

H ikavoTnTa pdnong mepiopileTal o€ apoupaioug

*  He apeittAgupn PAAPNR Tou ITTTTOKAUTIOU

°  UETA amo éveon oTov IMmOKapTo avaoToAéwv Tou NMDA umodoxéa
HeTAAAaEn Tou TpokaAei Tnv evamoOeon TAAKWY apuAoeidoUc oTov
ITTTTOKAWTTO

http://7e.biopsychology.com/av17.03.html https://2e.mindsmachine.com/av13.04.html

25
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H padnon Tou xWwpou ptmopei va aAAd€el Tnv avatopia Tou ITTTOKAUTIOU
Kdl g€ eVhAikoug

AAAQYy€EC OTOV ITTTTOKAUTTO
Twv odnywv Tati Tou Aovdivou

http://video.nationalgeographic.com/video/london-taxi-sci

26
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AAAayéc aTov ITTrokapmo Twy odnywv Tagi Tou Aovdivou

Navigation-related structural change in the
hippocampi of taxi drivers

Eleanor A. Maguire*', David G. Gadian®, Ingrid S. Johnsrude', Catriona D. Good', John Ashburner’,
Richard S. ). Frackowliak', and Christopher D. Frith!

‘welkome Department of Cognitive Neurology, iratitute of N ology, University College London, Que 'AQAA , London WCIN 386G, United Kingdom;
and "Raciclogy and Pysics Unit, institute of Child Health, Un w College erd Lun:!en WCIN 'E nited Kingdom
Communicated by Bronda Milner, McGill University, Montroal, Canada, January 28, 2000 (received for review November 10, 1999)

4398-4403 | PNAS | April 11,2000 | vol.97 | no.8

8688
.DDD Amteikovion MRI kai oUykpion:
* Tou idlou 0dnyou aoe d1APOPETIKOUC XPOVOUG

DDDD « QOdnywyv ToU TTETUXAV R ATTETUXAV OTIC

efeTdoeig

(]
L]
[0
Dmmm - O3NYWv Kai «PapTUPWV»
L]
)
O

é

DDUD Niapopéc oTov IMmoKapTo
OmigB10¢ IMMOKAUTIOC 00NYWY > HAPTUPWYV
DUDG TTp6a6i0¢ ImmoKaPTOC 0dNYWYV < HAPTUPWYV
Dunn 2. UVOAIKO HéyeBocC odnywv = HApTUPWY
Ovykoc mpéaBiou deiov Immokdpmou W eumeipia 08Aynong
Ovykoc omioBiou 100 ITTTOKAUTIOU AN epTTEIpia 0dAYNONG
27
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O1 digpyaacicg TNG HVAUNG eKTEivovTal amd Thv TPOcANYNn w¢ TV avdkAnon

Performance

- AvdkAnon

<IRetrieval

Long-term
storage

Incoming
information

Loss of information

BIOLOGICAL PSYCHOLOGY 7e, Figure 17.8

© 2012 Sinauer Associates, Inc.

O eyképalog
E: « emeepydleTal - amoOnkeUel - avaocUpel TTANPOYOPIEC
|: * ouvdéel TTAnpoopieg

* avakaraokeudlel TAnpoYopieg

28
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AeiToupyikn ATteikovion MayvnTikoU 2uvToviopou
fMRI

a
Synapse Astrocyte/ﬁ
; \ %hﬂ; S
PN |
(Glutamate
\%’/

~—"» Less Hb * More Hb
= /// * Slower dephasing * Faster dephasing
(=] * Stronger MRI signal * Weaker MRI signal
=]
=
== b .
Hb-induced
= \1) 1 \1) dephasing \I) ’ 5)
—
b N;
Excite Acquire image

v

p(Bonf) < 1.0004 ML.p < 0.000719

fMRI
blood-oxygenation level dependent (BOLD)

MRI emission

Time

Nature Reviews | Neuroscience
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MovTéAo eTakoAouOng pviung
Subsequent memory paradigm

SM effects

ANokipaoia kwdikomoinong -
kataypaeph dpaothpiétntac fMRI

Aokipaoia avdkAnong HvApPNG

Aiapopéc oTIC TTEPIOXEC TTOU
EVEPYOTIOINONKAV KATA TV KWOIKOTIOiNoN
«KOWOTWV» VS, «AdOoC» pvhuwv

Méool kpoTagikoi Aopoi
TTeploxéc Tou popeTWTIAiou AoioU
OmioOio¢ PpeyHATIKOC PA0IOC



Evdokpaviakéc NAEKTPOPYUOI0AOYIKEC HEAETEC

AodBeveic pye emAnyia
AvAKANoN XWPIKWY Kadl XPOVIKWY OTOIXEiwv £TEI0001AKAC HVARNG

2.0vdeon TeploXWV ToU eKEPAAOU

Spatial 7-10 Hz

B Spatial 1-4 Hz
SFG
mrc @
50
IFG
>
>
L
PHG 5
c
, —
o
(&)
X
5

PHG
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EvkepaAikéc TTepIoxXEC TTOU EUTTAEKOVTA
oThv KwoIKoTroinon Kai avdkAnon TG HVARNG

(A) Encoding (B) Retrieval of memory (C) Retrieval of Attribute
- before it is consolidated consolidated memory
An event to store @ Visual
in memory has ® Auditory
I various interlinked @ Spatial
sensory attributes. ) @ Retrieval cue O Retrieval cue

~e ~e

-
-

Time
BIOLOGICAL PSYCHOLOGY 7e, Figure 17.9

© 2013 Sinauer Associates, Inc.

Fig. 2. Two-stage long-term memory formation during sleep in different species. (A) In humans newly encoded episodic memories are stored for initial usage in the hippocampus
(orange). During SWS they are reactivated and presumably redistributed towards long-term storage sites, mainly the neocortex (green) where they reside in more abstract
and de-contextualized form. (B) Sleep is essential for the formation of imprinting memory in chicks. Imprinting memory is initially encoded in the left IMM (intermediate and
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O1 TAnpoopieg

MeTagpépovtal amo Th Pppaxuxpovh oTh HakpoxXpovh HVAUN
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Ta autopiloypagikd amoomtdoparta (A) mpokaAoUv peyaAUTepn
gvepyoTroinon Tou de€iol nuiIgwaipiov amod Ta pn autoploypdygikd
amoomdopara (B)

Right hemisphere Left Right Left

-

(A) My story

Posterior | Anterior

(B) Your story

S==

Sagittal section Coronal section Horizontal section
BIOLOGICAL PSYCHOLOGY 7e, Figure 17.13

© 2013 Sinauer Associates, Inc.
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O umvog evioxUel Thv Ttayiwaon TG HVARNG

A Human
Episodic memory

Long-term Multi sensory Neocortex
Significance (t-score) store input
w
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(%]

Students who napped (green column) did e :
markedly better in memorizing tests than store (H'Ppocampua
Thei r‘ no-nap Coun-l.er.par‘-‘.s. A.P.Vorster, ], Born / Neurosctence and Biobehavioral Reviews 50 (2015) 103-119

(Courtesy of Matthew Walker)
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Marshall et al., Nature 2005
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2 uvaiodnua kai TpotoToinon TNG HVAUNG

Ta ouvaicBnuara ouxvd evioxuouv Th HVAUN |
2 UppeToXN P-adpevepyikwy uTtodoxEwy = ° =)

Aiatapaxh HETA amd TpaAUHATIKA
yuxoowpaTikh epmeipia (PTSD)
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(mpoTtpavoAdAn)
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NEUROSCIENCE

Exploiting sleep to modify
bad attitudes

Targeted memory reactivation of training-induced
social counterbias during sleep
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A Counterbias training with sound feedback B Retrieval of the C Presentation of the
sound-counterbias associated cue during sleep

Incongruent trial Congruent trial association

5 >%
~ Painting

| 0

Math

X

o0

Timely response No response Retrieve association D “Lasting” implicit
L i l bias changes
[
@] Women are good
Painting ||| @ at science

[
1

Sleeping your way out of a bad attitude. Implicit social bias scores could be improved by applying a counterbias intervention comprising two tasks: counterbias training with
sound feedback and retrieval of the sound-counterbias association. This training-induced improvement was then stabilized by re-presenting the sound cue during sleep. (A) On

the counterbias training, participants were shown separate pictures of men and women of different racial groups together with words from the opposing categories “science/art”
and “good/bad”. When seeing an “incongruous” pair (e.g., face of a woman and the word “math™), participants had to respond by pressing a button. “Correct” and timely responses
received a feedback sound. Congruent trials afforded no response. (B) On the sound-counterbias retrieval task, participants were instructed to drag and drop a face (e.g.,a female
face) onto the incongruous word (e.g., “math”) whenever they heard the sound that was associated with this specific counterbias during the preceding counterbias training. (C) The
sound was then used to cue, and thereby reactivate, the memory of the newly learned counterbias association when the participant entered slow-wave sleep during a subsequent
90-min nap. (D) A stable reduction of implicit social bias, persisting 1 week later, was only achieved if the counterbias intervention was cued during the nap.
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Emidpaon Tn¢ nAikiac oTn uddnon Kai PvAun

Bpépn, maidid

H avamtuén Tou eykepdAou (oTtioBiog £€w TTpopeTWTIAIOC PAOIOC)
amaiTeiTal yia Tn pdénon.

Mpag

Meiwon Twv IKAVOTATWY HABNoN¢ Kail HVARNG oToug NAIKIWHEVOUC
Emidpaon kupiwg oTn dNAWTIKA PHVAUN

&

Mild cognitive Alzheimer’s
impairment disease

Normal

Noooc Alzheimer
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Noéooc AAT XAIUEP

60-80% Twv TMEPIMTWOEWY dvoldg o NAIKIWHEVOUC.
5-10% Tou TAnBuaopoU > 65, 45% Tou TARBUGoUL > 85
ATtWAg1a Ttpogox ¢ - diaTtadpaxh evepyoU UVARNG - coPpapéc |
diatapax ¢ HvAunG:

Avold

Apacia (amwAeia AeKTIKWY de€10TATWY)
Ampaia (amwAgia KIvATIKWY 3e€10TATWY) Alois Alzheimer

2.€ TeEAIKA oTddla, amwAela
KPITIKAG, AOYIKAC Kal YVWOTIKAC IKAVOTNTAC.

Auguste Deter
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KUpia maBoAoyikd supnuara:

> AidxuTn arpowia Tou eykepaAikoU @AoioU
— OleUpuvon Twv KolAIWY

> ATpo®id TOU ITTTTOKAKTIOU

Quolohoyia Zupemnpidopds - E. Mapaokeuvd
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» MikpookoTrolkd guphpara

v evamoBeon AP apuAoeidoug,

v eVOOVEUPWVIKNA evamoBeon ouGoWHATWHATWY TG
TTpwTEivng tau

a Normal brain Astrocyte b Prodromal AD ¢ Late-stage AD
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EumAokn Tou yovidiou APP (amyloid precursor protein) oto xpwuéowpa
21 ;

2.xéan pe 10 auvdpopo Down

AMa umoyneia yovidia: presenilin 1 & presenilin
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TTaBoAoyikd euphpata Tng AD kai oTpatnyikéc Oepameiac

Feature of AD Progression Treatment
strategies

* Immunization
*» Small-molecule-based
therapy

Amyloid-f3 plaques

* Immunization
* Small-molecule-based
therapy

Neurofibrillary tangles

* [mmunization
* Small-molecule-based
therapy

Inflammation

» Small-molecule-based
therapy
* Deep-brain stimulation

Network disruption

Cognitive dysfunction » Cognitive training

* Lifestyle changes
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ARTICLE
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The antibody aducanumab reduces A3
Placebo plaques in Alzheimer’s disease

Jeft Sevigny'®, Ping Chiao', Thierry Bussiee'®, Paul H. Weinreb® | Lestie Willlams', Marcel Maler?, Robert Dunstan’,
S«plwnSalluw:ly' ‘I'lmh(bm‘ Yan Ling', )ohnO Gorman', Fang(%un' Mahin Arastu', Mingwei Li', Sowmya Chollate’,
M ', Robert H. Scannevin', H. Moore Arnold®, Thomas , Kenneth Rhodes’,

S B
James Ferrero, \zmlulbn? A)vydztmkukkh‘ Jan Grimm?, (hmmph Hock™, Roger M. Nitsch i&AInd Sandrock’§

L4
5 &

-
)

a CDR-SB
254 Week 26 Woek 54
<h |
3mgkg™ i 201
“ £
i
Q g 0.5 4
§
" ? Q 6 mg kg™! O Dmceto 1 3 6 10
n=38 i =30) =28
*‘ n=28) h=27
Aducarumab (mg kg™) Aducanumab (mg kg')
Dose-resporme P < 0.06 st week 54 based on a inear contrast test
b MMSE
05- Week 24
0
\ 10 mg kg™’

b
in

Figure 1 | Amyloid plaque reduction with aducanumab: example
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Network-level treatments for AD

Transcranial magnetic
stimulation wand

Glutamatergic
circuits

Fornix
Cholinergic
network

Hypothalamus—hippocampal Deep-brain
network stimulation electrode

Amygdala-hippocampal (
limbic network

Hippocampus
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Alzheimer's introduced to Colombian fown by Spanish conquistador

Yarumal, Antioquia, Colombia

MeyaAUTepoc TANBuopoC acBeviv pe Alzheimer's
5000 gopei¢ Tn¢ peTdAhaing E280A Tou yovidiou
Presenelinl (mmpwipyn popen Alzheimer's)

50% 6a diayvwoOei péxpl Ta 45 £tn

To umdAoimo 50% péxpt Ta 65

H peTdAAaln «peTapépOnke» amo évav Iomavo KATakTnTA,

oTav 10pUBnke n oAn (1787)

O1 KAToIKOI «@POopEiC»

O©a pmopovuaav va CUHHETEXOUV 0€ KAIVIKEC OOKIHEC VEWY PAPHAKWY

Quololoyia Zupmnepidopag 2018 E. Napaokeua



Comp
conditioning | | conditioning

Storage in Storage in Reduces activity in

Basal ganglia, Reduces Cerebellar ~ Hippocampus
cortex, cortex, perhaps motor cortex, bilateral occipito- activity in left circuit and cortex

frontal cortex

especially in cerebellum

temporal lobes

temporal cortex

frontal and
temporal
regions

BIOLOGICAL PSYCHOLOGY 7e, Figure 17.17
© 2013 Sinauer Associates, Inc.

50

Quololoyia Zupnepidpopag 2018 E. Napaokeua



