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Nature versus Nurture: Genes or Enviroment

®Uon evavtiov AvaTtpognc: MNovidia n TTepiPdAiov

4ture | Nurt ﬁ-re

Quolohoyia Zuumnepidpopag 2018-2019 E. Nopackeva



O TToia oToIX€ia ThC avOpWTIVNG CUPTTEPIPOPAC KAnpovopoUvTal;

O TToia civai Ta yeveTika oToixeia ou kabBopilouv Thv
avOpwTivn cuumepipopd;

MeAéTec emidpaong yovidiwv oTh oupTtepipopd
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ATIAQ ouoTAUATA -

duvaroTnTa XpHhonc HeOOdWY YEVETIKNG
EVTOTIIONOC Yovidiwv TTou emhpedlouv Th cupTtEpipopd.

” 0,

Nature Reviews | Genetics

C. elegans

2. nueiakn aAAayn otov
uttodoX€d Tou
veupoTmeTtTidiov Y
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OnAdoTIKA :

HEAETN TTOAUTTAOKWY Kdl eUTTAAOTWY GUUTTEPIPOPWV.
YEVETIKA UNXAVIKA

xapTtoypdenon yovidiwv

Adult

Neurogenesis
e DIk1

Maternal care
® Mest e Peg3

Suckling
e DIlk1 * Magel2

® Gnasxl e Peg3
Milk release

* Peg3

Communication
e Ube3a
 Snrpn cluster

Sleep
e Gnas °® Ube3a

Memory and cognition
* Gnas * Rasgrf1 Activity
¢ Gnasxl
Social behaviour

®* Grb10 e Nesp e Ube3a?

Nature Reviews | Genetics

Quololoyia Zuunepidpopag 2018-2019 E. Napaokeud 4



Homo sapiens

MeAéTeC OIKOYEVEIWV
Hovo- Kai 01ICUYWTIKWY O10UpWY
vi0Beaiac
OeTWV/PIOAOYIKWY YOVIWY - TTAIB IV

™ \ - .* Y \ | IWVINSTUCRES
Twin Study

an experiment that assesses the genetic and
> : environmental influence on a trait using
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Correlation of sibling traits

Shared family environment
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B onozygetic twins [l Boogeal sibings ] Acoptve siblings

XapakTNpPIoTIKO 2.UoXETIoN avdueod oe KAnpovounoipotnrta
adéAgpia TTou %yandcanav
padi

A MeydAn Mikpn
B Mikpn MeydAn
C Mikpn Mikpn

H ouoxéTion dev civar 100%
ouTe ag povoluywTikoug d1dUpoUC TTou avaTpdapnkav padi
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MeAéTn povoluywTikwy 010UHWY
Ta povoluywTikd didupa eival yeveTikd opoia
2.Uykpion 010UHWY TTOV
v'XwpioTnkav Katd th yévvnon Toug (d1apopeTIKO TtepiPAAAoY), e
v 310Upou¢ Tou peydAwoav padli (idio mepipdAiov)

1,0

B max [ mam MAX

08 O1 oUoI10TNTEC TOUC TIpETTEl Vd o@EiAovTdal o€
yovidia tdpd oTo TepiPdAAoy.

6 QOuada eAéyxou :

datopda Th¢ id1ag

* nAIkiag,

02 * pUAOU Kal

* KOIVWVIKOOIKOVOUIKAC KaTdoTadong.
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Australian Twin Registry
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Homo sapiens

TTpoomTIKEC

XapToypdpnon Tou avBpwivou yovISIWHATOC
XapToypdpnon yovidiakwy TTOAUHOp@IoHWY
ATTEIKOVIOTIKEG HEAETEC TOU eYKEPAAOU

Quolohoyia Zuumnepidpopag 2018-2019 E. Nopackeva 8



fus
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O1 peAéTec empepaiwvouy oOTI
n oupTtEPIPopd dldpopPwvETAl
TOOO ATIO YEVETIKOUC 000 Kdl ATTO

tepipaAAovTikoUG TTapdyovTeG.

ENVIRONMENT

© 2010
PhD in Parenting Blog

Ta epiogdTEPA oUVOETA XAPAKTNPIOTIKA TNC
OUUTTEPIPOPAC €ival TToAUyoVIOIaKA
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Aiatapax£c TNG CUHTTEPIPOPAC

2 x1(oppéveld

Niatapaxéc 81dBeong

Aiatapaxéc dyxoug
TTavikoc
AilaTtapaxf HETA amd TpAUUATIKA YUXOOWHATIKA KATamévnon
TdeoyuxavaykaoTiki d1aTapaxni

2.Uvopopo Tourette

AUTIONOC

https://www.youtube.com/watch?v=ZNHzGye1H2k
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EmimoAaopoc éTouc & CWAC yuxiaTpkwy diatapaxwy

TABLE 16.1 Standardized 12-Month and Lifetime Prevalence of Disorders in
the United States

RATE (%)
DISORDERS PREVIOUS 12 MONTHS LIFETIME
ANY PSYCHIATRIC DISORDER 29.5 48.0
ANY SUBSTANCE USE DISORDER 11.3 26.6
Alcohol abuse or dependence 9.7 23.5
Drug abuse or dependence 3.6 119
SCHIZOPHRENIA 0.5 0.7
ANY AFFECTIVE DISORDER 11.3 19.3
Major depressive episode 10.3 171
Minor depression (dysthymia) 2.5 6.4
Manic episode 1.3 1.6
ANY ANXIETY DISORDER 17.2 249
Phobia 16.7 24.6
Panic 5.1 8.8
OBSESSIVE-COMPULSIVE DISORDER (OCD) 1.2 2.7

Note: The rates are from surveys of the noninstitutionalized adult population of the United States.
(Data from Kessler et al., 1994.)

BIOLOGICAL PSYCHOLOGY 7e, Table 16.1

© 2013 Sinauer Associates, Inc,
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% ouppwvia yia To xapak
0%

Height

Reading Disability

Autism

Alzheimer's

Schizophrenia

Alcoholism

Bipolar Disorder

Hypertension

Diabetes

Multiple Sclerosis

Breast Cancer

Crohn's disease

Stroke

Rheumatoid Arthritis

TNPIOTIKO
100%

greater
genetic
influence

greater
environmental
influence

[TeveTIKA ouaxETion
YuxiaTpKkwy dlatapaxwy
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BioAoyikn pdon Twv diatapaxwyv TG CUUTTEPIPOPAC

H xapToypdpnon Twyv umeUBUVWY yia Ta cUvOpopa auTtd yovidiwv £Xel
TpoPAApuaAra.

-To oUVOPOO UTTOPEI va €ival Tipoiov TG Opdong TTEPIGAOTEPWY YoVIdiwV
-ETMIPPON TNC ATOUIKAC TTP0od1dBeang

-guvOuaopoc diatapaxwy

- ETIIKAAUYN CUUTTTWHATWY

- evOIdpeool gaivoTuTOl

-Oupola TeAikh Ekpavon O1aPOoPETIKWY dlaTapaxwyv
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2 x1loppévela

2 UPTTTWHATa ThG ox1loppéveidg

OeTIKA oUUTITWHATA ApVNTIKA oUUTTTWHATA

YeudaioOnoeig Koivwvikh amoéoupaon

(Tr10 oUX VA AKOUGOTIKEC)

TTapaAnpnTikéc 10éec peyaAeiou, AupAuvon ouvaiolnuaTikwy

diwéng K.AT. ATOKPioEWY

Niatapaxh otnv digpyaacia ThG Avndovia (amwAeia ouvaigOnudTwyv

OKEYNG euxapioTnong)

TTapddol ec auptrepipopég Meiwpévn KivhToTroinon, XapnAn
OUYKEVTPWON OTNV eKTEAEDN
KaBnkovTwyv

AAoyia (peiwpévn Tapaywyn Adyou)
Katatovia (peiwpévn KivnTIKOTATA)
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KAnpovopikotnTta TnG oxi1{oppéveiag
) ) ) General population || 1%
MeveTikoi TapdyovTeg maiCouv

omouddio poAo oThv ekORAwan

No (or distant)

0,
Spouses j 1% B

First cousins 29,

oxioppévelag. (third degree)
Ooo aTevoTepn cival n axéon Uncles/aunts [l 2%
TOU aT6HOU pE Eva aogOevh, Nephews /nicces IS AT =
TOOO HEYAAUTEPEG Ol latives
mBavéTnTEC va avamTUEel Th Grandchildren EEEES
diatapaxn. Half siblings 6%
Children 13%
, Sibli 9%
507 oulipvid Siblings wilthl;%:
o ‘ 7% First-degree
o¢ UOVOZUVWHKOUC 6|6U|JOUC- schizophrenic parent 2 relativesg
Dizygotic twins [ 17%
Parents [l 6%
Monozygotic twins 48%
1 | 1 1 1
0 10 20 30 40 50

Kivduvog ekdnAwong oxiloppéveiag (%)

BIOLOGICAL PSYCHOLOGY 7e, Figure 16.3

© 2013 Sinauer Associates, Inc.
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50% aoupgwvia o povoluywTikoUC 818UpoUC.
Movo To 30-50%

HovolUuywTIKWY 010UHWY ox1{oppeVWV YOVEWY
ekONAWVOULV TNV acBévela

H ekdnAwaon axi1loppéveiac e€aptdral amod
Thv aAAnAemtidpaaoh yovidiwv Tou podiaOéTouv aThv acgBéveia
HE OTPEOOYOVEC KATAOTATEIC.

H diepelvnon Twy aiTiwv ThG douppwviag
Oa umopoUoe va TTAPEXEI OTOIXEIA OXETIKA HE
TIc TepIPaAAovTIKEC & avamTu IaKEC ouvioTWaeC ThE oxIoppéveldg

Kal
TOUC TTAPAYOVTEC TTOU TTPOOTATEUOUV Td dTold He TTpodidOeon

amo Thv el@avion Th¢ diatapaxng.

Quololoyia Zuunepidpopdg 2018-2019 E. Napaokeuad
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Kataypagh mpWwipwy CUUTTEPIPEPIKWY dIAPOPWV

‘ ) Eye movement recording

Smooth-pursuit response of eyes to moving
target in a control subject

P /W\
§

7 Scene
camera

N : : . S .
;\ \ | Tracking of a patient with schizophrenia

7

¢ ~ | Camera monitors
. the eye’s reflection
> in the glass.

BIOLOGICAL PSYCHOLOGY 7e, Figure 16.4

© 2013 Sinauver Associates, Inc

OpBaAuikég KIVAoeI¢ TTapakoAolBnong ae acBeveic pe axiloppéveia &
pualoAoyikd dTtoua
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ANopikéc peTaPoAéc
oTov eyképaho acBevwyv pe oxiloppévela
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AigUpuvon KolAiwv

.09

.08 [

Patients with

07 F schizophrenia

.06 |

.05 |

Ventricle:brain volume ratio (x100)
1

Controls

I T O1 diapopéC auTéC TTapaThpouvTdl o€

Age

——— HovoCluywTikoUG d10UHOUG 0€ dOUHpwWVid

MRI brain images of twins discordant for schizophrenia
35-year-old female identical twins 28-year-old male identical twins

Well Affected Affected

BIOLOGICAL PSYCHOLOGY 7e, Figure 16.6

© 2013 Sinaver Associates, Inc,
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AvVWUAAIEC TOU HETAIXHIAKOU CUGTAHATOC

O 1mmékapto¢ Kal h apuydaAn sival HikpoTepec aTov didupo pe axioppéveld
(atpoyia N kKATaoTPoYn)

ATttodlopydvwon Tou ITTTToKAUTIoU o€ aagBeveic pe oxi{oppéveia

(meavov eppavileTal ota pwipa otadia avamtuéng)

(A) ’ s
‘ J - (‘:“ Anterior
= 4“/ TTupapidika kUTTAPA
'Y C-.
‘ (D) (E)
(B) ‘.,.:;_:}a,\\. (€) y Organized ayo o
N/ soen | [N R :
'\{‘1‘,';'“"-\ » ey, » ;;rr.\" _’{ ! \ ; ) Map TUpag
| ,"'I‘*“""‘” 4 U g CA3Y ~¢; \':J SRR
'\‘— ’J%) ‘ l)«nl.llc-/'{xgﬁ,&;te‘.gi:‘# ¥
/ o gyrus - o Disorganized /. \V
AacBeving

Fornix Hippocampus Dentate gyrus L : {

BIOLOGICAL PSYCHOLOGY 7e, Figure 16.8

e pmiaer i e : ATTOTIP00avaToAIOHOC TTUPAMIOIKWY KUTTAPWV:
avtavakAd tn papuTtnta ThG diaTapaxnig
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EmiTaxuvopevn amwAegia ¢aid¢ ovaiag
oc ephPpouc pe oxiloppéveld

Average
annual

loss

0% =
1%
2%
3%
@uouo)\ovmog ecpn[boc_; Ecpn[bog e oanocppevsyﬂ

BIOLOGICAL PSYCHOLOGY 7e, Figure 16,9

2013 Sinauer Associates, Inc
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YToAeIToupyIKOTNTA TOU HeTWTIAiou wAoloU oTh axi{oppévela

MeAéTec ae povoluywTikoUc¢ 81dUpOUC O douppwvida

(A) Atrest (B) During card-sorting task

Controls Controls

P

b

Schizophrenia ,ﬁg&

‘ Schizophrenia (S
- = .v ,. . .rv

e ko 106Y 7e, Figure 1610 1 4 KIVO Kall KITPIVO: TTEPIOXEC UWNAAC EVEPYOTIOINONG

O peTwmiaiog eAolo¢ sival AiyoTepo evepyoc oe aoBeveic pe oxiloppévela
o€ ox&an He Toug uyieic 010UHOUC ToUug

Quololoyia Zuunepidpopdg 2018-2019 E. Napaokeua 23



Ocwpicc yia Th ProxnuikA pdon The oxioppEveldc
BagiCovTal ota amoteAéopara avTiyuxwoikwy @appdkwy
NTomapivng

I"AouTapivikoU o éoc¢
2. EPETOVIVNG

Quololoyia Zuunepidpopdg 2018-2019 E. Napaokeuad
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H uméOeon Tn¢ vromapivng

AUQETAUIVIKA YyuXwaon

TToAU peydaAec 060€IC AUPETAHIVWY

TTpokaAoUv cUUTTTWHATA

TTou poldlouv e Ta oupmTwpara The oxiloppévelac

Both amphetamine and

cocaine block the reuptake Auq)sTG]_IiVEC
of dopamine and foster

Dopamine symptoms of schizophrenia. AﬂEACUGépWCﬂ VTOT(G[.IiVﬂQ

terminal | TTapdraon dpdong vromapivng
g Agonist I (avaoToAh emavampdoAnync)

Amphetamine

promotes the

release of

Dopamine ' (
_.----..| dopamine and ‘
» | fosters symptoms XAwpdeGZGI-"V"\

of schizophrenia.  (qyTaywvIoTAC vToTtapivhe):
Antagonist ’ Ymoxwpnon aueeTapivikA¢ yuxwong
Chlorpromazine, a drug that blocks symptoms of Avakou@ion amoé Td CUUTITWHATA

schizophrenia, occupies the dopamine site on ox|Zo(pp évgag
the D, receptor, preventing receptor activation

by dopamine.

..,‘_A. ’-v--.’°fa)’
B
Chlorpromazine D receptor
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AVTIYUXWTIKA pappakda

’ ’
Tumkd | Atutta
AVTIYUXWTIKA AVTIYUXWTIKA
Hiel 'Chlorprum.vim- Thioridazine Haloperidol Raclopride v Remoxipride Clozapine Risperidone '
igh

E II e
= Moderate R} I
% I

Low

Receptor subtypes:

B D; Dopamine B D; Dopamine B 5HT; Serotonin [J a) Adrenergic B az Adrenergic l Muscarinic ACh W o Opioid

BIOLOGICAL PSYCHOLOGY 7e, Figure 16.13

© 2013 Sinaver Associates, Inc.

Ta TUTIKA avTIYuxwTikd amokAegiouv Toug D2 utmtodoxeic vromapivng.
Ta drumta avTiyuxwTika amokAgiouv Touc BDHT2A uttodoxeic oepeTovivng.

MakpoxpOvieC ETUTTTWOEIC TUTTIKWY AVTIYUXWOIKWY > ATUTTWYV avTIYUXWOIKWY
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H um6Oeon Tou yAouTapivikoU o éo¢

TTpoTeivel 011 n oxi1{oppévela cival To ATTOTEAEOUA TNC
UTTOEVEPYOTTOINONG TWV UTT000X EWV YAoUTA[IVIKOU

H wuxoocwpignTIKA oudia @aivkukAIdivn

(PCP)

> 0pd W¢ KN ouvaywvioTIKOC avaoToAéag
Tou NMDA uttodoxéa Tou yAouTapivikou

> TIPOKAAci paivopeva mou mpooopoidlouv
Ta OETIKA KAl dPVNTIKA CUPTITWHATA TG

oxI(oppévelac
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DISC-1 (disrupted in schizophrenia-1)
‘Eonpoc (18 eTwv) pe diatapaxn ocupmepipopdc (Idpupa avnAikwy, ZkwTia)
XpwHoowWWIKA HeTdBeon
(avraAAayh THAPATOC TOoU Xpwpoowpartog 1 pe TuApa Tou Xpwpoowpartoc 11)
MeAéTn Tng oikovévelag (4 yeviég) - 20 xpovia
TToikiAeg emimTWOEIC TG HETAAAAENC aTOUC YopEiC
Box 1| Discovery of the DISC1 t(1;11)(q42.1;q14.3) pedigree and the DISC1 gene

/?

-

PFIPuCNY

B © Schizophrenia

B © Recurrent major depression

tl ?? O Bipolar affective disorder
[J O Unaffected
B © Minor diagnosis

é?éédé?

£7 %
i

—> (1;11)(q42;q14) translocation

Kata®Aiyn 5

2 x1(oppévela 6
Eonpikn diatapaxh ouptepipopdc 3

Niatapaxéc dyxoug 2

AmtoTelpa autokToviag 1

EAdoowv didyvwon :Ayxoc, ‘Hmia diatapaxh d1d0song, AAKOOAIOHOC
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H petd@eon emnpedlel Tnv Ekppacn HIAG TIPWTEIVNG TTOU OVOHACTNKE
disrupted-in-schizophrenia 1 (DISC1).

TToAupopyiopoi Tng DISCI oxeTiovral pe Yux1aTpIKEC d1ATAPAXEC

R37W 0264Rl  [R418H L607F T754S
G14A J S90L]  [S209R [R33_80 l T603] 1 #570_4Cl
XX ri* é X é X im 54
DISC1

[ Rare; schizophenia

[ Rare; bipolar disorder

] Rare: bipolar disorder, schizophenia

[J Common: schizophenia, schizoaffective disorder’, major depression

=

Quololoyia Zuunepidpopag 2018-2019

E. Nopackeva
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H DISC1 cival yia mpwTeivn Ikpiwparog He moAAamAoug péAoug oThv
avamnTuén Tou veupikoU.

Neuronal
proliferation

Synapse

maintenance
Neuronal
migration

Spine
regulation

Regulators
of key signa[[ing NATURE REVIEWS | NEUROSCIENCE
pathway VOLUME 12 I DECEMBER 2011
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TTiBavécg Acitoupyiec Tng DISCI oTic veupikéC ouvayelg

Dendritic spine

Endocytosis

Exocytosis Degradation

Newly
synthesized

ﬁ NMDA receptors m AMPA receptors o Ubiquitin
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KAnpovouikétnta tng axiloppévelag

Aev e€aptarai anéd éva yovidio.
ApPKeTA yovidia evoxoTolouvTal 0TI kaBopilouv Tov
Kivouvo ekOhAwaong oxiloppévelac.
EvromilovTal og ToAAd Xpwpoowpara
ﬂepl)\aubavouv
DISC-1 (disrupted in schizophrenia-1),
Dysbindin,
NRG1 (heuregulin-1),
RGS4 (regulator of G protein signaling 4),
COMT (catechol-O-methyltransferase),
PDE4B (phosphodiesterase 4B),
G72
DAAO (d-amino acid oxidase)
DBZ (Disc-1 binding zinc finger)

Quololoyia Zuunepidpopdg 2018-2019 E. Napaokeuad
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AAMNAeTIOpdceiC TwWV YovIdiwv TToU evoxoTroioUvTdi OTI
kaBopilouv Tov Kivouvo ekdnAwaong oxiloppévelac.

Dysbindin

b

Transcription factor

}

Cytoskeletal
organization

stathminl

Neural circuit formation

Bipolar disease

Anat Sci Int (2015) 90:137-143

Quolohoyia Zuunepidopadg 2018-2019 E. Nopackeva
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Ta yovidia mou evoxomoloUvTal 611 kaBopilouv Tov
Kivduvo ekONAwong ox1{oppEVveldg CUPHETEXOUV 0TV avdTTuén Tou
EYKEPAAOU Kdl 0TO OXNUATIOUO VEUPWVIKWY KUKAWULATWY

Developmental Expression of DISC1 Developmental expression of DBZ
Inhibition of Acceleration of
oligodendrocyte oligodendrocyte
differentiation differentiation
>
PDO PD14

Anat Sci Int (2015) 90:137-143

AMnAeTtidpaon DISCI kai DBZ otnv avanmtuén Twv oAlyodevOpoKUTTApWY
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YmoBeTikoi poAol yovidiwv TToU EvoxoTroloUvTdl yid Thv ekOnAwah

oxi(oppéveldC OTIC YAOUTAUIVEPYIKEG OUVAYEIC
Presynaptic
Neuron

Postsynaptic

Neuron
Quololoyia Zuunepidpopag 2018-2019 E. Napaokeud
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MeAéTec ouaxETiong oe emittedo yovidiwpaTog via Th oxiloppéveld
genome-wide association studies for schizophrenia

BIG NUMBERS: MAJORONGOING STUDIES IN PSYCHIATRIC GENETICS

Disorder Subjects/Controls  SNPsper person Institute leading collaboration

Unipolar disorder 1,500/500 550,000-610,000 University of Bonn, Germany

Bipolar disorder 7,075/10,559 300,000-1,000,000 Psychiatric Genome-Wide Association
Study Consortium

Major depressive disorder 12,926/9,618 300,000-1,000,000 Psychiatric Genome-Wide Association
Study Consortium

Attention-deficit 2,874/0 600,000 Genetic Association Information

hyperactivity disorder Network initiative

Schizophrenia 2,500/8,000 1,000,000 Wellcome Trust Case Control
Consortium

The estimated cost for SNPs is US$350-500 per person.

TToAupopwiopoi o€ yovidia Tou

« 2 xeTiCovTal dpueoa pe Tn AsiToupyia Tou eykepdaAou

* TTou dev oxeTiCovral dueoa pe Th AsiToupyia Tou eykepdAou
TT.x. Tovidio Tou ouvdéeTal pe Thv EAAeiyn O, KATA TOV TOKETO

Quololoyia Zuunepidpopag 2018-2019 E. Napaokeud
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H DISC1

v 0ev PpéBnke o TOAAEC peAETeEC aveUpeong yovidiwy Trou axeTiovTal
pe Th oxiloppéveia

v Exel PpeBei oe yeveTIKEC HEAETEC AAAwWY vOowy, HeTall TwV OTTOIWY N
d1moAIKA diaTapaxh Kai o auTIopdG. o

CHEISTIE 2 OWEN peurne NOTER
vt MORRIS st — S traashe tal 10 s

schlz“‘“‘phrenla:-g,,;;n

e BLACKWOOD association MATSUZAKI *

| olarvuir
W"'B"'- Assomatmn; =! KATATAMA ”S"*-g .
PUR assocnatedi—l g” ip s =50
dlsorder S

gene AU ridence = o= SAWA Dlsrupted"

Diserder <
ntaties """lrrglalr : [

v" O1 mapaAAayéc tng DISCI kai moAAWv AAAWV vovu6|wv
TpoTtotroioUV TI¢ 81adIKacieC avdmTune Kal AeiToupyiac eyKeQAAIKWY
KUKAWUATWY, Kal

AUTEC Ol TPOTTOTTOINDEIC ATTOTEAOUV TTAPAYOVTEC KIVOUVOU EHPAVIONG
YuxiaTpikwy diatapaxwv.

EkToc amod Thv mapouadia Twv yovidiwv auTtwy,

v e€wTEPIKOi TAPAYOVTEC, OTTWC TO OTPEC,

taiouv onpavTiko poAo aThv eppAvion Kai oTo €i00¢ TWV CUUTTTWHATWY

OV UTTopEi va ekOnAwOoUV.
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Aval{nThon uTToYneIwy UTTeUBUVWY YoVvIdiwv

e
' 1,; ﬁ D TS mMDQ u'“':a f’:\ > & *”“4@" ?@
. .,63((;&;:”3("'3 ;}@@@’3 5;,,(1 \';'b.. @ ¢ Z)/S? ’ 63% kw} }:f?'.
me o/ Qw" ?"“‘*"3‘*’& "3@ &

A(’.-' . .L) Q Q

@D :
Fivetal yevikd amodekTo 0TI anmé 100-300 yovidia «kivoUvou», povo Aiya
(5-10) xpeidlovTai yia Tnv ekdhAwon oxi{oppéveiag ae £vav adoOevi.
To kaBe yovidio {exwpioTd mOavov amoTeAei TOAU HIKpO TtapdyovTda
KIvOUvou, Kail iow¢ Ba eival OUoKoAo va avayvwpIioTei He oTToladNToTE

néBodo.

EmimtAéov UOKOAIEC TTPOKAAEI

N UTtap&n «aAANAETTIKAAUYNC» TWV CUPTITWHATWY oTIC didpopec diaTtapax£c
(pdopa diatapaxwv)

Covidia mou oxeTiovral pe dopIKEC/AeiToupyIKEC aAAayéc oe eykEpaho/
VEUPWVIKA KUKAWWATA
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Schizophrenia 'ina dish’
AvATTuENn HovTEAWY YuxIaTPIKWY voowv pe pdon KaAAlspvslsc_; oV
avamTuxOnkav amd kKUTTApa acBevv T

22xpovo¢ aoBevhc pe axiloppéveld

Owploe Pioyia KUTTApwV Tou OEPHATOC, TTIPIV AUTOKOVACEL.
Ta KUTTApA «E€TTAvVATTPOYPAHHATIOTNKAV» O€ VEUPIKA

©a PponBnoouv va KATAVONOOUWE Thv adoBéveid.

< Ta kUTTapa acOevwyv pe axiloppévela 7 B fi

- OnpIoupyouv AlyoTepeC ouvayelc amo Ta KUTTapd doTwv xwplg Ll)U)(IGTleGQ
aoéveleg

« £XOUV TTapopoId IKAveTNTA HeTAdoOONC CAUATOC HE YUOIOAOYIKOUC VEUPWVEC

< To avTiyuxwaikd pdppako loxapine, abgnoe Twv apiBud Twv cuvdyewv o
oxnuatiouv Ta KUTTAPA TWV AdoOevWy o€ YualoAoyikd emitredd.

KaAAiépyeleg veupwvwy amo KUTTApa acBevwy e oxi{oppévela Umopei va
PonBnoouv otn diepelvnon TG YEVETIKAG PAong ThG vOoou.

Ta povTéAa YuxidTPIKWY VOOWV TTOU TIPOKUTITOUV ATTO Th HEAETN €TTAYWYIHWY
moAudUvapwy PAacTikwy KuTTdpwy (iPSC models of mental illness) civai
mOavov Ta TAéov eATId0POPA YIA va avayvwploToUv ol OepeAiwdeic avwpaAiec
TToU XapakThpiouv auTécg TIC vOOOUC Kal TPOTTOUC Yid vd TIC avampéq)ow.l.s?:9
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Aiatapaxéc d1aBeong

Kata®Aiyn
AuvoTtuxiopévn di1dO¢eon,
amtwAeia evolapepovTwy & evepynTIkOTNTAG,
OuokoAia ouykévTpwaongc,
OUVEXNAC avhouxida

Toxupoc¢ YEVETIKOC TTApAyovTac

60% ouppwvia yia MZA vs 20% oupgpwvia yia AZA
TTapeppepn moooaTd aveldpTnTa ATod KOIVA A XWPIGTH avaTtpopn
2.UoXETIoN Ue ProAoyikoUC OUYKPITIKA e OeToUC yoveig

Quololoyia Zuunepidpopag 2018-2019 E. Napaokeud
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AoOeveic pe katdBAiyn epgpaviouv auinuévn dpaoTnpIoTNTA
oTo HeTwTIAio Aopo Kai
oThv dpguydaAn

Amygdala

Topéc PET
ATIEIKOVION: dpdipeon TOPWY HApTUpWV
aTmo TOHEC KATABMITITIKWY aoBevwy

Prefrontal
cortex

BIOLOGICAL PSYCHOLOGY 7e, Figure 16.17
2003 Sinauver Assocates, g

Kokkivo & KiTpivo: TTepioX£C UYNANC EVEPYOTIOINONG
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H katd®Aiyn ouvdécTal pe
HEIWHEVN 0paaTNPIOTNTA TWV CUVAYEWY TWV Hovodpivikwy diapipacTtwv
2 epeTovivn & vopeTiveppivn

AmoTelpec autokToviac 38 W aepeTovivn & peTaPoAiTeC TG

TABLE 16.3 Drugs Used to Txat Depression

DRUG CLASS MECHANISM OF ACTION EXAMPLES®

Monoamine oxidase (MAQ) inhibitors  Jinhibit the enzyme monoamine oxi- Marplan, Nardil, Parnate
dase, which breaks down serotonin,
norephinephrine, and dopamine

Tricyclics and heterocyclics Inhibit the reuptake of norepinephrine,  Elavil, Wellbutrin, Aventyl, Ludiomil,
serotonin, and/or dopamine Norpramin
Selective serotonin reuptake inhibitors  Block the reuptake of serotonin, hav-  Prozac, Paxil, Zoloft
(SSRls) ing little effect on norepinephrine or
dopamine synapses

LR O-RROH-COMMORI-HEOE-Hado-Ramac-ratherhan chemical names are used.

O ouvluaouocg yVwWaolakng ouputteplpopIkNG Oepameiac kai Bepameiac pe SSRIs
givai
O TT10 ATTOTEAEOUATIKOG OTNV AVTILHETWTION TG KATAOAIYNG

Quololoyia Zuunepidpopag 2018-2019 E. Napaokeud
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HAekTpoomaopoOepameia:
EkoUoia emaywyh eTANTITIKWY 0TTACHWY
TTpodyel Thv ameAeuBépwan povoapivikwy diapipacTwv

Aiakpaviako¢ payvnTikog epeBiopoc

O payvnTIkog TaApoc Oleyeipel TOUG veEUpWVEG Kal TIBavov
EVEPYOTIOIEI TTEPIOXEC TOU EYKEPAAOU TTOU UTTOAEITOUPYOUV
oc aoBeveic pe KATABAIYn

Electromagnetic coil

Magnetic field

© MAYO FOUNDATION FOR MEDICAL EDUCATION AND RESEARCH. ALL RIGHTS RESERVED
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O a¢ovac umoBaAdpou - uttopuong - emiveppidiwv aThv KaTdoAiyn

Au€nuévn AsiToupyia oe aoBeveic pe KatddBAiyn

YynAa emimteda YAUKopTIKoEIOWY ouvdEovTal He KATABAIyn

85% Twv acBevv pe olvdpopo Cushing sppavifouv katdBAiyn Tpiv amo
aAAa oupTTWHATA

T
(@) (b)
Stre - ] .
R " W ’ ’
A . UXOOWWATIKA KATamoévhon
<
=] 18 H
. . AN TAUKOpTIKOEISWY
Q 16
o o: ’ ’
- i WV veupoTPOYIKWY TTapayovVTwy
o 12
< -
ks > 10 =
i: r o ne
2 9
il b £ >
R .°°j. * o O 8- X
NI~ 3 e E :
S o E 7 -
\»_/ Posterior ..: 3 ¥ - ':!'
o pituitary s : o 8{
Anterior =~ ::‘ : : i .
pituitary “la o : :
0 - - :
o ! L o "
o o
o 2 : e i waile
p !.: N :l’
1 L .; 3
o . : 3
Adrenal Glucocorticoids 0
gland (including cortisol) Primary Psychiatric  Normal
depressives controls controls
Kidney -

44
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H dokipaoia kataoToAng pe de€apeOalovn
HTTopei va xpnoipgomoinBei we PiroAoyikog deikTnG KATaBAiyng

(¢) Normal controls
)

) Day 1, pre-dexamethasone (pre-DEX)

sl o) pois 2.€ pualoAoyikd dTopa

n de€apeOaldovn kataoTEAE!
TNV ameAeuBépwon
kopT1{OANG

il
d

ry

Serum cortisol (ug

(=) Day 1, pre-DEX

16 (—) Day 2, post-DEX 2.€ TOAAd KaTaBAMITITIKA dTopa
OEV ETITUYXAVEI KATACOTOAN
Me Tnv umoxwpnon TN
kaTadAiync,

n de€apeOaldovn KaTaoTEAE!
Tnv KopTI{OAN

AvWwpaAn di€yepon Tou uTtoOaAdpou améd To HETAIXHIAKO oUoThid

odnyei ae auvexn ameAeuBépwan KopTI{OANG

45
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BioAoyikA Pdon Kai yovidia oThv KaTdadAiyn ( depression

symptoms

/

\ 4
cause appear to be

suicide
agression

[impulsivityj v

[S genes known to be associated with the dissorder]

O1 ouaieg TTou TTpokaAouv

A oepeTovivng/emiveppivng

A cAMP/CREB

AveupoTepopIKWY TtapaydvTwy (BDNF)
«eUTpOYia» veupwvwy & avTIHETWTION TNC KATABAIYNC

Two prominant candidates

AS YOU ¢AN SEE FROM YOUR GENETIC
PRINTOUT YOU oMLY THINK YOU'RE. DEPRESSED
WHEREAS YOU ARE N FACT A JLLY . HAPPY
FULL OF THE J0YS OF SPRING TYPE PERSCN_I/

BDNF 5HT,,

[BDNF and the seretonin transporter gene]

waw. CartoonStock.com 46
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H ouxvoTnTa eppdviong kardlAyng sivai peyaAUTepn OTIC YUVAIKEC

25

- ~N
TS o

-
fes]

Episodes (%)

S
@
8
o
[
o
e
o
)
=
—
o
©
o
>
o
>
2
[« 8

0
Lifetime 12 month

Data from the Nabonal Comorbidity Survey |
Kessler RC et al. J A Nsovd. 1993,29:85-96

O1 diapopég auTég Oev YaiveTdl va €Xouv YEVETIKA Pdon
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Ta xapakTnpP1oTIKA Tou UTTvou HeTaPdAAovTal oTIC ouvaioOnuaTikéC diaTtapax £

(A) Sleep pattern of a patient with depression

"“";"‘*" Alavpauua UTtvou o€ doBevh pe katddAiyn

Awake
- HHVIHV-H mﬂn“l - \IH H J
.\l.\'\:l' 2k

Stage 3 b

9 rum 10 PM 11 ™ 12 rm 1 AM 2 AM 3 AM 4 AM 5 AM 6 AM 7 AM

lime

AUUKOA,'G OTnV' eAeuon ~ Aidypappa Unvou oe vedpd uyih evAAika
A6UVGI—“G alaTnp nonc Sleep Note the progressive lengthening of REM episodes

e (PLII’P]L) and the loss of stage 3 sleep as the m;,ht goes on.

ATrougia Tou otadiouv 3 umtvou SWS }

MCTGTOTIIOT\ Tou Umtvou REM : Py First RV \ !:(ruf Final REM
’ ’ - episode awakenings episode
oUoX£ETION HE KATABAIYN - 0 i ki

! ’Lﬁ

1 1 1
1 2 3 4 5 (\ 7

Hours of sleep

2

Sleep stages

~
o

BIOLOGICAL PSYCHOLOGY 7e, Figure 14,12

© 2013 Sinduer Associates, Inc

H oTépnon Tou UTvou REM pmopei va ponBnoel Tnv katddAiyn
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EmoxikA kaTdBAiyn

Emoxiakn ouvaioBnuatiki diatapaxh
SAD

2. xéon didpkelag nuépac / €kBeang aTo nAIaKO Ywg
Kipkadikoi puBpoi
AvTigeTwmion SAD pe pwToOepamneia

BIOLOGICAL PSYCHOLOGY e, Box 16.2
X tes, Ik

01 3 Sy Asvocl

Quolohoyia Zuumnepidpopag 2018-2019 E. Nopackeva

MeAaTovivn
2. epETOVivh
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AitoAiki diaTapaxh
AKkpaiec aAlayég d1dOeong

Mavia
g Hypomanla
Q.
% Euthymia
©
=
3
= Subsyndromal
Depression depression Depression
Bipolar Cycling
Highs
\ /_\ /\ / Slow Cycling
\/ Lows

\ ANNAN AW -

V U Vi

PsychCentralcom
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Aiapopéc otn dpaoTnpidTNTA Tou eyKePdAou avdpeoda oTn
HAVIAKA Kal Thy KaTadOMITTIKA pdon Tne AimtoAikA diatapaxic

(A) Manic

O¢pameia pe oTaBOepomoInTikA ThG 01d0eanc:
AiBio

AEITOUPYIKNA aTreikovion
TnG 01TToAIKAC diaTapaxic

BIOLOGICAL PSYCHOLOGY 7e, Figure 16.21
© 2013 Sinauer Associates, Inc.
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H di1moAikn diatapaxn d1aBETel oUvBeTN KANPOVOUIKOTNTA

hNPCs Neurons (8 weeks)
HE
Kdl
skin fibroblasts

/7

unaffected MiR-9/124,
controls NEURODZ,

ASCL1, MYTIL ' VXV

KINK
7 Bipolar disorder
{(mood cycling)

BD Patients

Unique
genetic

Quololoyia Zuunepidpopag 2018-2019 E. Napaokeud

H dimmoAikA diatapaxn €Xel
KoIvd Kdl O1dPopETIKA YEVETIKA OTOIXEid

Tn ox1loyppéveia (DISCI)

Tnv kataBAiyn (BDNF)

Schizoaffective disorder
S'nred

genetic determinants

\V\“\V\
) 'TAN TAN TAN ¢

Overlap
(psychotic symptoms,
chronic course,
cognitive deficits)

pnse to antipsychotic medications

unique
genetic
factors
N X\
KINK

Schizophrenia

(negative symptoms)
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Aiatapaxéc ayxoug
®opia
TTavikog
Aiatapaxf HETA amod TPAUUATIKA YUXOOWHATIKA KAaTtamdvnon
IdeoyuxavaykaoTiki diaTapaxn

AAAayéC aTouC KpoTawikoUC AoPpouUc Kai aThv dpuyddAn

> Bev(odialemiveg
AYXOAUTIKA

EvioxUouv Tnv avaocTtaATiki dpdon Tou GABA

\ N

Chionde
channel

==

GABA site
Picrotoon \

site Steroid

| y, / SRe

Barbiturate N\ \ /

(and alcohol?) N &/ ‘ SeCRIC TR
sto

BIOLOGICAL PSYCHOLOGY 7e, Figure 16.22

© 2013 Sinauer Associates, Inc.

KaTtavopun umrodoxéwv
pevlodialemiviuv oTOV
eYKEPAAO
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TABLE 16.4 Symptoms of Obsessive-Compulsive Disorders

SYMPTOMS PERCENTAGE OF PATIENTS
OBSESSIONS (THOUGHTS)
Dirt, germs, or environmental toxins 40
I6 gowux GVGVKGCTl Kﬁ Something terrible happening (fire, death, or iliness of self or 24
, loved one)
Ol arapaxn Symmetry, order, or exactness 17
O C D Religious obsessions 13
Body wastes or secretions (urine, stool, saliva) 8
Lucky or unlucky numbers 8
Forbidden, aggressive, or perverse sexual thoughts, images, 4
or impulses
Fear of harming self or others 4
Household items 3
Intrusive nonsense sounds, words, or music 1
COMPULSIONS (ACTS)
Performing excessive or ritualized hand washing, showering, 85
bathing, tooth brushing, or grooming
Repeating rituals (going in or out of a door, getting up from or 51
sitting down on a chair)
Checking (doors, locks, stove, appliances, emergency brake 46
on car, paper route, homework)
Engaging in miscellaneous rituals (writing, moving, speaking) 26
Removing contaminants from contacts 23
Touching 20
Counting 18
Ordering or arranging 17
Preventing harm to self or others 16
Cleaning household or inanimate objects 6

BIOLOGICAL PSYCHOLOGY 7e, Table 16.4

© 2013 Sinauer Associates, Inc.
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IdcoyuxavaykaoTiki diatapaxn - OCD

Environmental factors Neural substrates OCD dimensions
*» Perinatal events .
* Stress Iriggers Cortex ]Symmetry ]
* Trauma T
» Neuroinflammation ransmission { lTaboo thoughts |
* Glutamate
l * Serotonin J |Contamination]
* Dopamine
/ — - Strlatum G Foarding |
Genetic factors i Thalamus
* Gene variants Vulnerability \’ L——I

* Gene expression

Nature Reviews | Neuroscience

H OCD
v' xapakTthpileTal amé aAhayéc oTa Ppacikd yayyAia kai aTov TpopeTwTIdio AoPpo
v' ouvd£EeTal PUE Th OEPETOVIVN
* Oce¢parmeia pe pApHaka mou avaoTEAOUV Thy eTavampooAnyn oepEToViving
o 2xéon Ye Thv KATAOAIYN;
EumAekopeva yovidia
BDNF

BHT,,
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2.0vopopo Tourette

(A) The chronology of Tourette’s symptoms

Motor tics
Eves, face, head ’ ’
Sticulder viedk: KivnTikd & AEKTIKA TIK

Arms, hands ’ ’
Trunk KatavaykaoTikég KIVAOEIC
Legs
Voc:lbtics , ,
Low noises = KopUpwaon CUUTTTWHATWY:

Loud noises

Stuttering 2" dekaetia Tng WA,
Repetition = BeAtiwon: ge Tnv evnAikiwaon

Obscenities

Syllables

Blocking

Words out of context

Repeating others
Compulsive actions

Head banging

Kissing

Em;g objects 10-15% TWwVv TEPIMTWOEWY

Tapping Td CUPTITWHATA TTAPAHEVOUV

Touching self or others .

Biting self oTouC 5VHA|K8C

Touching sexual organs

Mimicking others

-

1 L 1 L L J

6 7 8 9 10 11 12 13
Mean age at onset (years)

BIOLOGICAL PSYCHOLOGY 7e, Box 16.3
© 2013 Sinauer Associates, Inc. https://www.youtube.com/watch?v=ZNHzGye1H2k
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2.Uvdpopo Tourette

(B) D, receptor binding in Tourette’s syndrome.
(Left) PET scan of D, binding. (Right) MRI scan
illustrating the location of the caudate nuclei.

Quololoyia Zuunepidpopag 2018-2019 E. Napaokeud

AAAayég og

- Baoikd yayyAia
* MeTwmiaio Aopo
* ®Aoid

EumAokA

* Nromapivng

uttepdiéyepon umtodoxewyv DA
* 2. EPETOVIVNG

* Nopemiveppivng
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H veupoxelpoupyikh oTh Bepameia yuxiaTpikwy diaTapaxwy

(A) Horizontal view (B) Sagittal view

BIOLOGICAL PSYCHOLOGY 7e, Figure 16.24

© 2013 Sinaver Associates, Inc

Aiatopi Tng €AiIkac Tou mpooaywyiou oth Becpameia OCD & kata®Ayng

Ev Tw pdBei epeBiopdc Tou eykepdAou
EugpUTeuon dieyepTikWy nAekTpodiwy yia Th BepaTteia Tou ouvdpopou Tourette
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Genetic
predisposition

U <

AUTIONOC

mRNA splicing

Differential Altered gene-
<: \expression program

NI Ve

Altered brain
patterning

U % U

Synaptic
dysfunction I >

Zeljka Korade and Karoly Mirnics

294 | NATURE | VOL 474 | 16 JUNE 2011

=

ﬁ Environmental
influences
Autistic Disorder Asperger’s
Immune Disorder
induction Pervasive Developmental
‘ Disorder - Not

Otherwise Specified

Impaired
connectivity

Altered behaviour,
cognition and NEWSFOCUS
emotion

tension between scientific caution and the

The Promise and Pe ri Is Of Oxytoc i n desperation of patients and families living

with disruptive disorders day in, day out.

Is oxytocin the next revolution in psychiatric medicine—or an overhyped hormone
that could make some patients worse? From bonding to bedside
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Nooo¢ Tou Huntington
Nooo¢ Creutzfeldt-Jacobs

Quololoyia Zuunepidpopdg 2018-2019 E. Napaokeuad
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Nooo¢ Tou Huntington

2uxvotnta 1:20.000 drtopa (id1a oe dvdpeg Kal YUVaikeg)
-gppavileTal oTnv hAikia Twyv 25-60

-00nyei o€ €MAEKTIKA aTwAgia veupwvwy s leziens e
Fovidio /H H H H
i ' ; SR
G. Huntigton (TéAn Tou 190u aiiva)

TTapathpnoeic 3 yevewy, ge pdon 4
XAPAKTNPIOTIKA:

Arndyovol

\/KAnpovouloluéTnTa 1 s 14 2 o

oo 0 0000 0

v BvnoiuéTnTa A . A

Andyovol pe vé6oo Huntington DUOIOAOYIKOI andyovol

Aig10duTikh, autoowuikn, Kupiapxn diarapaxn
OAo1 o1 agBeveic nTav amoyovoil evog (euyapiov

Quololoyia Zuunepidpopag 2018-2019 E. Napaokeud
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To yovidlo xapToypapndnke oto XpwHoowpa 4 kai oTn cuvéxelda
KAWVOTIOINONKE
gival duvath n diayvwaon TpIV TV ELPAVION CUUTTTWHATWY

«eTMEKTAON» HIA¢ emtavaAappavopevng aAAnhouxiac CAG TpivoukAeoTIdiwy
TTapaywyn akoAouBiag moAuyAouTapivng

Puaioloyika: 10-36 diadoxikéEC aAAnAouxiec yAouTapivng

0 dp1Buoc Twy emiTAéov etavaAnyewy cuvOEeTal PHe T hAIKia eppdviong
Kdl Th ooPpapdTnTa ThG doBéveiag
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Huntigtin: dpdon Tn¢ @uoloAoyikn¢ mpwTeivng
Kai popiakn Ppaon tne acBéveiac

H akoAouBia ToAuyAouTtapivng TnE TTPWTEIVNG Twy acBevwy gival ToIKA
Yld TOUC VEUPWVEC: cuoowpaTwpara oe veupwveg (in vitro) kai oto KNZ
aocBevwy epiExouv adidAuTn TpwTeivn Kal dAAeg TpwTEiveg Tou
ouvOéovTdal e AUTH.

TTiBavoi ynxaviopoi
ToCIKOTNTAG:

v/ amopdkpuvon avaykaiwy
apayovTwy (CREB-BP)

v/ avaoToAR Tou pnxaviopou
amoikoOoUNonNG eAATTWHATIKWY
TPWTEIVWYV

v eTaywyn amomTTwong

v’ avaoToAh amé Ta

ovuoow “a-rw Hara AEITOU py! wyv NATURE|VOL 431 | 14 OCTOBER 2004 |www.nature.com/nature
€10IKWYV YId TOUG VEUPWVEC
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Noéoo¢ Creutzfeldt-Jacobs

Harmful prions form long fibers that
destroy brain tissue, leading to sponge-

Cow eats food containing ] Abnormal prion protein
like holes in the brain, and dementia.

abnormally folded prion protein. converts normal prion
pmtcins into a harmful form.

Abnormalh
folded prion
protein

Harmful
prion proteins

Normal prion
protein

Infectious proteins (prions) become concentrated in
brain tissues, leading to damage and dementia in
bovine spongiform encephalopathy (BSE) and, in
humans, Creutzfeldt-Jakob disease (CJD).

BIOLOGICAL PSYCHOLOGY 7e, Figure 16.25
© 2013 Sinauer Associates, Inc,
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