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More Nomenclature

Depiction of Ammon Ammon’s Horn, seen
from the top of the brain

The hippocampus is also called Ammon’s Horn (cornu ammonis), after
the Egyptian god Ammon (Amun) Ra, who was often depicted with
ram’s horns.



A—C. Transverse sections through successively
older embryos showing formation of the neural
groove, neural tube, and neural crest.

Cells of the neural crest, migrate from the edges
of the neural folds and develop into spinal and
cranial sensory ganglia (A—C).
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Fig 5. Diagram in the coronal plane illustrates stages of in-
folding of the components of the hippocampus in the left tempaoral
lobe.

A, Early in fetal development, the dentate gyrus (D), cornu
ammonis {C), subiculum (5), and parahippocampal gyrus (F)
are arranged serially along the medial wall and floor of the temn-
poral hom (T).

B and C, As a result of the marked expansion of the neocortex
and unequal growth of the various components of the hippocam-
pus, there is gradual infolding of the components into a progres-
sively smaller temporal hom. The infolding occurs around the
hippocampal sulcus that first forms between the dentate gyrus
and comu ammeonis (large arrow in Figure 5A). The hippocampal
sulcus (small arrow in Figure 58 and C) shifts later to a location
between the dentate gyrus and subiculum, and eventually be-
comes obliterated (modified from Gray’s Anatomny [23]).



IMIMOKAUTTELOC OXNUOATIOMOC

‘E&L meplo)Ec:

»odovtwtn éAwka (dentate gyrus),

» Intnokopuro N Képog tov Appwva (Cornu
Ammonis) o ortoioc¢ utodtapeitat CA1, CA2 kat CA3,
» YnoOspa(subiculum),

» NpobmdaBepa (presubiculum),

» Napaindédepa (parasubiculum) kat

»Evéopwiko ¢pAoid (entorhinal cortex)

H eocwTtepki SOUA TOU UMIMOKAUTTOU
TTOLPOLMEVEL N LOLal KaB'0Ao TO LAKOC TOU



Hippocampus
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Hippocampal Anatomy
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Hippocampus Anatomy and Regions

rosira el mEpDG EWECA3  CA2 EECA1 1 Sub
W0 MEA W LEA
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dorsal
A

v
ventral

Ifactory ctx

¢ DG- Dentate Gyrus
¢ CA- Cornu Ammonis
¢ Sub- Subiculum

+ MEA- Medial Entorhinal Cortex
¢ LEA- Lateral Entorhinal Cortex

(Sugar et al., 2011)



Granule cell

CA1 pyramidal cell

Perforant path

CA1: buo GTOLBOLGSC HKPpWYV Entorhinal cortex Collateral sulcus
TIUPOLLOELO WV KUTTAPWYV,

CA2 : otevn otolfada peyaAwv
TIUPAUOELOWV KUTTAPWYV,

CA3 yaAapn otolfada peyaAltepwy
TIUPOLUOELOWV KUTTAPWV

CA4 : moAUpopdn KutTOPLKN otolBada
NG 060OVTIWTN G EALKAC KOL LEYAAQ
NUpapoeLldn KutTOopa



CA1l: 600 otolBAdeC pkpwV
TIUPAUOELO WV KUTTAPWYV,

CA2 : otevi otolfada peyaAwv
TIUPAUOELO WV KUTTAPWYV,

CA3 yoAapn otolBada peyaAltepwy
TIUPAUOELO WV KUTTAPWV

CA4 : moAUpopdn KutTaPLKN otolBada
NG 060VIWTNC EALKAC KOl LEYAAQ
TIUPAOELd KUTTOPA



Odovtwtn EAka

Kuttapoap)iteKTovikA

» Mopwwénc octolBada (molecular layer, ML):
TPOC TNV UTTTOKOUTILKA OXLOMA KoL
MNepLexel: bevdpitec kOKKoEWO WV , KaAaBoeLbwv
KOLL TLOAU LOP LKWV KUTTAPWYV KoL
aéovika diktua amo evoopviko dpAolo

» Kokkwuwénc otoada (granular cell layer, GL):
KOKKOELON KUTTOPA, TIUKVA SLATETAYUEVA OE OTAAEC
» MNoAUpopdn otoBada i mUAN tng odovtwtnig EAkag (Hilus , H):

MepLEXEL TTOLKIALA VEUPLKWY KUTTAPWV HE TILO KOLvA Ta Bpuwdn
kuTTtapa (mossy cells)



Nevpwvec odovtwtnC EAKOC

» ALleyEPTIKOL
 Kokkwén kUttOpal =
noAvpopda == nupapdika CA3

* Bpuwdn kuTTOpa (Mossy cells) tnc
rnoAvpopdnc otifadac



Nevpwvec odovtwtnC EAKOC
» AvoaotaAtikol GABAgpyLKol evOoveUpWVEC

 KaAaBosdbn kuttapa (basket cells)
* Afovo-aéovika kuttapa (axono-axonic cells)

HICAP (hilar comisural-associated pathway
related cells)

MOPP (molecular layer perforant path
associated cells)

HIPP (hilar perforant path associated cells)



Imtokapuroc n Appwvelo Kepac

Awakpivovton (pe katevBuvon ano tnv emipAavela PoOG Ta LEoa) oL EAC
otadec, oL onoieg vpiotavral kab’0Ao To KOG TOU UIITOKATTOU:

2kadn (alveus): Aemttr) otolBada amnod eEepXOUEVEC KoL ELOEPXOUEVEC AEOVIKEC
lvec oL omolec oxnuatilouv apyka tnv mapudr Kat otn cuvexela tnv Paiidba

2tolfada twv mMoAVpopPwv KUTTAPWV (stratum oriens): dsvdpitec
TIUPALOLKWVY KUTTAPWV Kal TIOWKIALaL evéoveEUpWVWV

Mupapdikn ctoBada (stratum pyramidale): kuttapkd cwpata TUPAULSLKWV
VEUPWVWV

Awadavic otifada (stratum lucidum): Bpioketal akpPwe KATW Ao
nupapdikn otifada kat povo otn CA3 eploxn, Ppuwdelg tveg

Aktivwtn otifada (stratum radiatum): Bpioketal katw anod tn Stadavn
otiBada otn CA3 neployn Kol KATw armo tnv nupapdikn otiada otn CA2

kot CA1 meploxn. Aevopiteg Twv MUPALOKWY KUTTAPWVY Kol EVOOVEUPWVEC
BoOplwénc-poplwdng otifada (stratum lacunosum-moleculare):
devdpitec TwV MUPAULS KWV KUTTAPWY KoL EVOOVEUPWVEC



Nevpwvec Appwvelov Kepatoc

» ALEYEPTIKOL VEUPWVEC
NMupapidiko kutTapo

» AvaoTtaAtikol VEUPWVEG
Evéoveupwveg ) dtapecol veupwveg, GABAegpyLkol

kaAaBodopa kUTtapa (basket cells)

afo-afovika kUttapa  chandelier cells

Stotifadwta kuttapa (bistratified cells)

O-LM kUttapa (lacunosum-moleculare cells)

Tplotifadwtd kuttapa (trilaminar cells)

KUTTOPO TNG AKTWVWTAG otpadag (stratum radiatum cells)

KUTTOPA TNG HopLwdouc-BoBplwdouc otifadag (stratum lacunosummoleculare cells)
IS veupwveg (interneuron specific cells)
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Entorhinal cortex (perforant path)

Recurrent (Schaffer) collaterals
of hippocampal pyramidal cells inCA3

Raphe, septal region

Commissural axons; intrinsic short axon
cells

Basket cells

Short axon cells; commissural axons
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Figure 5.11
Another view of the three-cell circuit of the hippocampal formation.
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Three-dimensional reconstruction of
the fiber tracts crossing

the amygdala and the hippocampus
overlayed on an axial T1-weighted
MR image. The red and green fibers
represent those crossing the left

and the right amygdala, respectively.
These fibers join the orbitofrontal
cortex and the temporal lobe on both
sides. The blue and yellow

fibers represent those that cross the
left and the right hippocampus,
respectively, and follow the shape of
the fornix. Some fibers join the

2 hippocampi across the splenium of
the corpus callosum and, in this
individual, these fibers predominantly
come from the left side. In both
hemispheres, we observed some
fibers joining the occipital area.



three-dimensional reconstruction of the fiber
tracts crossing

the amygdala and the hippocampus overlayed
on a coronal T1-weighted

MR image. The green and blue fibers,
respectively, represent the

fibers that cross the left and the right
hippocampus. These fibers pass

through the body of the fornix (yellow arrow).
We observed some fibers

joining the anterior part of the brainstem
(white arrow). Red fibers and

partially visible yellow fibers represent



Three-dimensional reconstruction of the fiber
tracts crossing

the amygdala and the hippocampus overlayed
on a sagittal T1-weighted

MR image. The green fibers represent those
that originate from the

left hippocampus that cross the midline
through the dorsal hippocampal

commissure (arrow) at the anterior and
inferior part of the splenium of

the corpus callosum. The red fibers represent
those that cross the left

amygdala.



NEYPOAIABIBA2TE2

Movutapiko ofv
EykedaAivn
Auvopdivn
AoTIOPTLKO

GABA

Ayyelotevaivn

AKeTUAOYOALVN

Nopemwedpivn

Yepotovivn

Abdevoaoivn

lotapivn

Ntomapivn

Jwpatootativn

XOAOKUOTOKLVIVN

Ouocia P

FaAavivn

Neupomnemntidio Y

AyyelodpaoTiko evieplko veuponerntidio (VIP)
MNapayovtag aneAeuBEpwonc koptikotporivng (CRF)

Nicoll et al, 1988.



YIOOOXELC TOU UTITOKATIOU

* [AOUTOULKOU
* GABA



L-yAOUTOULKO

* KUploc bleyeptikoc veupodilaPiBaoctnc oto
KEVTPLKO VEUPLKO cUuoTnpa

» KUploc veupodiafiLBaotnc n/kot Twv
SLo.cUVOECEWYV TOU LITITOKATIOU
e JuvtiBetal amo 1o a-KETOYAOUTAPLKO, TO

OTtoLo MmapayetaL otov KUKAo tou Krebs, pe tn
BonBela evoc evlUpov, NG

QULVOTPOVODEPAONC TOU A-KETOYAOUTOPLKOU



L-yAOUTOULKO
» Metapotponikoi( mGluR1-mGIuR7)

» lovtotpornikol

a) umtodoyxeic AMPA (a-amino-3-hydroxy-5-methyl-
4-isoxazolepropionate) (GluR1-GluR4),

B) umodoxeic kainate (GluR5-GIluR7)
v) urtodoxeic NMDA (Nmethyl-D-aspartate)

* OLlovtotpornol: petadopd GoPTIOUEVWV LOVIWV
TPOKOAEL TNV EKTTOAWON TNG KUTTAPLKNAC
nepBpavnc kot tn dnuiovpyia Suvapikou

Petralia et al., 1994



Yrtodoyxeic NMoutapLkou
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Yrtodoyxeic NMoutapLkou




NMDA vmtodoyeac

GLU NMDA agonst-binding sitos

NMDA RECEPTOR

AFY. CPHF antagonist sites

Cing site

Extraceliular

Cyloplaamio

Ot NMDA unodoxeic: cuvamtik mTAaoTiKoTnTo

EA€yxovtal ano YAOUTAMLKO aAAQ KoL TOOEOEEOLPTWHEVOL.

210 SUVAULKO npepiac ot urtodoxeic NMDA eival adpaveic. Auto odeiletal oto OTL O
Slauloc twv NMDA urtoboxéwv ppdoostal amo €va Lov Mg2+, n mapoucia Tou onoilou
OTO KEVTPO ToU SLaUAou glval TACOEEAPTWHLEV.

(Kandel et al., 1999)



NMDA untodoyxeac

2 TOV LTITTOKOLUTIO:

* MupapLdkol VEUPWVEC Kol EVOOVEUPWVEC

* Kuplwe oTa KUTTOPLKA CWHOTO VEUPWVWV
otnv mupopdikn otfada tnc CA1, CA2,
CA3 mepLoxng Kot otnv KOKKwdnN tng 0doviwTng
EALKOLC

Ta udnAotepa enineda unodoxewv NMDA cto

KEVTPLKO VEUPLKO CUOTNHA £XOUV OVLXVEUTEL OTN
CAl

(Krzysztof Wedzont et al.,
1997)
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Postsynaptic neuron GABAg

O KOkAoG Tou GABA.

Zuvtifetatl ano yAoutapiko o0 péow tng dpaonc Vo eviupwy, TNG
GADG65 kat tng GAD67

. Meta tnv aneAevB£pwORTOU 0TN GUVATTTIKA OXLoun, To GABA
NPoocAapBAavetaL TOC0 Ao VEUPWVEC 600 Kol ano KUTtapa the YAolog
10 GABA petatpénetal maAL 6€ YAOUTOULKO | COUKLVLKO Olto To
€viupo tpavooapvaon tov GABA

.GABA-A kalL GABA-B untodoyeic



Bev{odialeniveg, BappLtovpika,
VEUPOOTEPOELSN, altOavoAn,
OLVTLETUANTITLKA KO YEVLIKAL
avooontikad aAAnAenidpouv pe
OLUTOUC TOUG UTTOSOYELS

Elc060¢ LOVTWV YAWPLOU 0TO ECWTEPLKO TOU
VEUPpWVO

lovtoTpOoTLKAC

Taxeia paon avactoAnlg

Ynopovadeg a(1-6), B(1-3), v(1-3), 6, €,
Ko 0

O eploodtepol GABA-A unodoxeic otov
LINOKAUNO anoteAovvtal ano duo
urtopovadec a kot dvo B pall pe piayn é
umtopovada.

CA1l nteploxn n ékdppoaon twv al, B2 kot y2
UTTOMOVAS WV Eival ONUAVTIKA

XQHnAoGTEPN
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ZuleUYHEVOL ME KOVAALA LOVTWYV aoBectiov 1 KaAiov péow G-

MPWTELVWV Kall EVEPYOTIOLOUV cucTthipata SeUteEpoL ayyeAtopopou
HEOQ OTO KUTTAPO

AvaotoAn diavAwv acBeotiov

Arlevepyouv tnv apyn ¢acn TG avoeToAnG

Aev ennpealovtol ano avtaywvioTteG Twv GABA-A utoSoxEwv.
Evepyomotlouvtal ano to GABA Kot Tov aywvioth pnokAodaivn



GABA-C

(GABAC receptor
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H Asttoupyia toug dev ennpealetal ano Beviodialemniveg ko
BappBLtovpika

Aev evarcOntonolovvtal ano pnakAodaivn

Idiaitepn evacOnoia otov aywviotA cis-

4-opuvokpotoviko ofu (CACA)

AvactéAAeTal and to
tetpavdponupdivo-4-pedulopwodoviko oéL (TPMPA)



HET

© dpaotnplotnta 5-11 Hz
Kuplwc otov UTmtvo

Entidpaon armo xoAWVEPYLKOUC VEUPWVEC ATTO TO
SlappaypaTIKO upnva

MakpornpoBeopun evioxvon
Single cell recording: place cells, theta cells
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William

Brenda Milner .
Scoville

«The link between the hippocampus
and long-term memory formation»



H peAetn Tg pvipung

(1) To mpo6PANNE TOV GULGTNUATOV:

[ToV amoBnkeveTOU;

(2) To popruxéd Tpéfinua

[Io¢ amoOnkevetar,




Makpornpo0eoun pvAun

* IMMOKOUITOG:

» EmAéyel yeyovota kol bedopeva =
ANAWTIKA HvAun
»  AmoBOnkeVeL TN ONAWTIKA VAN

» [aylwveL Tn HvAun n omoia amodOnkeveToL
oTo PAOLO



The medial temporal lobe memory
system

HIPPOCAMPAL
FORMATION

B
ENTORHINAL OTHER DIRECT
CORTEX _ PROJECTIONS

PERIRHINAL PARAHIPPOCAMPAL
CORTEX CORTEX

I I

UNIMODAL AND POLYMODAL ASSOCIATION AREAS
(Frontal, temporal, and parietal lobes)




Multi Sensory Information About Spatial Memory is Only
Brought Together in the CA1 Region of the Hippocampus

Hippocampal
Information about Space formation
Perforant
Visual, tactile, -— — S pathway Dentate
proprioceptive, Association Cortices i gyrus
olfactory -— - 1
A
Hippocampus
CA3
Schaffer
l collateral
pathway

Hippocampus
CA1




MakpomnpeoBOeopn pviun

AnAwTtwkn (Declarative)

‘Evvoleg AvOpwrnol
leyovota AVTIKELpEVOL
Tonol

‘Eow kpotadoc
INMOKAUmOoC

Anattei ouveldntn npoocoxn

Awadikaotikn (Procedural)

Ae€LotTNTEC Mn CUGXETLONOC
KoL Kot 0 cUGXETIONOC
2UVvNOeLeg Mabnong

Apvuydaldn , Napeykedpalida
AvtavakAaoTlkEG 080(, DAoLo¢

Aev anatteil ouveldnti npoooxn aAAd
ouxva anaei onpota Salience



Dopamine as a Candidate Mediator of Attention
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Long-Term Memory Requires a CREB1-Mediated Transcriptional Cascade
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XWPKN pvApn

Imnokapunocg

* Avamopaotaoch Tou XwWpPou
* MAoRAynon

* NMayiwon

* AntoOnkevon



Hippocampus of Humans Encodes Space

Route from Hyde Park
to Primrose Hill
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Alatopaxec cupunepldpopac

BAAn otov IMMOKAUTTO GXETL(ETOL UE TN
ocvunepipopa
2€ melpapata o {wa:

» YIEPKLVNTIKATNTA
» EMNPEAOTNKE N LKAVOTNTO OITOKPLONG
O€ KOTOLOTALOELG TTOU £iyav HAOeL



WuyxKEC dratapayec




NeupoyeEveon
2 UVOLTTTLKN TTAQLOTLKOTNTA



NevupoyeEveon

2€ melpapota o {wa:

AAAayn aplBuou kuttdpwyv otn CAl
Atpodia oe devdpiteg otn CA3
Av¢non MoAAAMAQCLOGLOU KUTTAPWV
HETA aro BAAaBn

» Auénon: owotpoyova, padbnon,
duokn dpaotnprotnta

» Meiwon: YAUKOKOPTLKOELDN, stress



LTP is a Candidate Synaptic Mechanism for Spatial Memory
LTP has both an Early and a Late Phase

Information about Space
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proprioceptive,
olfactory
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2ZUVOTTIKN TAQOTIKOTNTOL

Two Marking Signals

1. PKA for Growth

2. Local Protein Synthesis
for Stabilization




Roles of the NMDA and AMPA Receptors in the

Induction of LTP in the CAl Region
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termi\ny
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activation of AMPA
receptors, the change
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transmitter
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(A) Normal synaptic transmission (B) Induction of LTP
membrane potentml
drives Mg?* out of

NMDA channel.
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AMPA receptor; Increased Ca®* QX
NMDA receptor, when actwated/ concentration — *’
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BIOLOGICAL PSYCHOLOGY 7e, Figure 17.24
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Retrograde
messengers:
NO, arachidonic
acid, and others

(C) Enhanced synapse, after induction of LTP

These changes
make the

synapse more
responsive.

receptor

The synapse is now
ready to give more-
rapid and stronger
response, because
more transmitter

is released and
there are more
AMPA receptors in
the postsynaptic
membrane.




2 UVOLUTTTLKN TTAQLOTLKOTNTA

* Long-term potentiation
Yuvayelg os LTP cuumnepipepovtal we Hebbian :
* O tetavoc odnyel o emavalappavopevn nupodotnon

* OL pETOICUVATTTIKOL OTOXOL TTUPOSOTOUVTAL ETTAVEIANUUEVDL
AOyw TNC OLEYEpPONC.

* OLouvayelg Exouv peyoAutepn dSuvoun amo npw
* LTP edpappoletal oc:

* ONAQOTLKA OE eypriyopon

* OnAaoTKAa o€ avalobnolia

e Y€ LOTO OTO EPYyAOTAPLO.

* LTP doaivetal va €XEL TA XAPOKTNPLOTLKA yVwplopata
EVOC KUTTOPLKOU UNXOAVIOUOU UVANG.



Steps in the Neurochemical Cascade during
the Induction of LTP

/Glutamate

NMDA— = /____;:\ AMPA receptor

) ﬂ Strong stimulation of the

neuron leads to rapid

increase in the intracellular

concentration of Ca®* ions,

as illustrated in Figure 17.24.
I

é Increased Ca?* ion concen-
- / tration activates protein

= kinases (including CaMKII,
PKA, and PKC), which
activate proteins.

CaMKID) o !
CREB protein binds to cyclic

AMP response elements in
the promoter regions of
many genes. CREB binding
regulates the transcription
of many different genes.

!

Changes in gene transcription
lead to changes in proteins,
including enzymes and
structural proteins. Some of
these proteins are necessary
to maintain LTP.

Endoplasmic
reticulum

I

BIOLOGICAL PSYCHOLOGY 7e, Figure 17.25




The corticolimbic system
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Anterior cingulate cortex |
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Emotional stress and learning Learning and memory
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EmAnyia

H emiAnyia amoteAei pua etepoyevil VoGoAoyLkn
ovtotnta

Xoapaktnpileto amno dUo N MEPLOCOTEPES KPLOELG TIOU
Sev oxetilovtal pe Eva ARECO OLVOLYVWPLGLHLO Kot
Oepanelopo aitio.

EruAnnkn kpion nepypadetal o€ KAOe nepinmtwon
€V GUMIMTTWHO ] fLa OpASa CUMMTWHATWY (HeTafoAR
TOU EMIMESOVU GUVELIBNONC, KIVNTLKEG, ALOONTIKEG,
PUXLKEC EKONAWOELC | ONUELX OTTO TO AUTOVOHO
VEUPLKO cUOTNHA) HE TTapodLko xapakTtipa, ouv
OLVTOVOLKAQ pLot TOPoEUO LK, CUYXPOVLOMEVN
VEUPWVLKN dpaotnplotnta nov oxetiletal He
nAektpoeyKePaloypaplkEC SLatapoyEC.



EmAnyia

OL eTANTITIKEC Kploelg Slakpivovtal o€:

0. YEVLKEUMEVEC,

OTOV TIPOEPYXOVTIOL OO KATOLO ONUELO Kol TaXUTOTO EUTTAEKOUV
apdotepOMAEUPA VEUPWVLIKA SiKTUAQ,

B. eotlakég, Otav To OLKTIUO TWV VEUPWVWV ToUu ekdoptiletal
nepLopiletol oto €va nuLodaiplo Ko

V. ataflvopunteg, otov Oev UTMAPYXOUV EMOAPKN OTOLXELDL WOTE va
gevtaxBoUv o€ KATIOLO OO TLC TTAPOTTAVW KOTNYOPLEC.



EmAnyia

»H emAnyia tou kpotadikol AoBoU gival 0 IO CUXVOC
TUTOC £0TLAKAC EMANYLAC OTOUC EVAALKEC.
» 30-35% tou ocuvoAou Twv eAnPLwv

H emiAnyia tou kpotadikol Aofov cUpPwva UE
tnv ILAE Katnyoplomoleital we:

e Metawypiakn emAnyio nov draywpiletol os:

o. Eow kpotadiki emiAnydia AOyw UTMOKAUTIELAC
okAnpuvong Ko

B. Eow kpotadikn emtAnydio AAANG attioAoyiog
eNeopAowwdnc kpotadikn emtAnyia



EmAnyia

2KANPUVON UMIMOKAUTIOU: 60% XELPOUPYLKWV EKTOUWV

Ta&wvopnon

eXwpic okAnpuvon umokaumnov: <10% amwAsla KUTTAPWV
0€ OAEC TIC TtEPLOXEC, 19% TwVv aoBevwv

eTUnoc l1la : KAaowki £€ow kpotadikn okAnpuvon: >80%
anwAsla kuttapwv otn CA1, 19% twv acBevwyv

eTUnoc 1B: ZoBapn €ow kKpotadilky okAnpuvon: >80%
anwAelar kuttapwv oe CAl1, CA4, >70% CA3, 53% twv
aodevwy

eTUnog 2: CAl1l okARpuvon: >80% amnwAesla kuttdpwv o CA1,
<30% oTLg urtoAouneg, 5% twv acBevwv

*Tunog 3: CA4 okARpuvon: >50% anwAesla kuttdpwv os CA4,
<30% oTLg urtoAouneg, 4% Twv acBevwy




‘Eow kpotadlkn oKAnpuvon

*H veupotoikdtnta Tou YAoutapwvikoU Kat n ptoyovéplakn ducAettovpyia
MIopel va MPokKaAEoouv anmwAela KUTTApwv, oAAd n akpBng dtadkaocio
TOU KuTtaplkoU Bavatou dev £xet SteukpvioOei

* AVOOOAOVYLKOL TTAPAYOVTEC, OTIWC OL KUTTAPOKIVEC (onMavTikl avénon otn
OUYKEVTpwOoN tNG IL-6,T0 mpwto 24wpP0 HETA TNV Kpion)

*H yevetikn npodLaBeon

*H maBboAoyikn EkPppaon Twv yovidiwv emnpedlel TNV KUTTAPLKA ovATtTuén,
™ Stadopomoinon, T HETAVAOTEUGH, T GUVAYELG, TNV TTAAGTIKOTNTA KOl
v avuypadn (mapapoviy twv kKuttapwv Cajal- Retzius, diatapoyxEC tng
peelivng, mapovuoia eEwKkpotadlkwv VEUPWVWYV TNG AEUKNAG ouciag | AAANG
SunAng BAAPNC). Ze autd to yeyovog Baciletal n Oswpia cupdwva pe tnv
onoia n éow kpotadlkn okKAnpuvon eivat pa avantuélokn dtatapayn

eEntiktntol napayovtec (Oswpia tov «deltepOU/ TPLTOU XTUTTHHATOCY)



MepinTtwon avtigpaonc mPOoEYXELPNTIKWV
oedoUEVWY

* E.N., OQAv, 38 etwv
o ZEK Kat 6/0wc¢ YEVIKEUOUEVEC KPLOELG
* MRI: ZkKApuvon IMMOKAMUTTOU deLa

* Bivteo-HEI. Acacbnq nAayiwon, LAAAov aplotepd atAAA e
UCTEPNON XPOVLIKA
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