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Neupoavaropia Tou aTpeS (YAUKOKOPTIKOEIDN)

“Cortical Columns”
By Greg Dunn| 2014




2 TPEZ: kaBe diatapaxr TNG opoIidéoTaong

AlMNOKPIZH 2TO 2TPEZ: H TrpooapuooTIKOTNTA 0€ KABE diaTapaxr TNG OPJOIOOTACNG

OnNA. N 0pPXNOTPWHEVN ATTOKPION TOU VEUPIKOU KAl
OPMOVIKOU OUCTHAUATOG OTO dIOPKWS METABAAAOUEVO

(PUOIKO KOl KOIVWVIKO TTEPIBAAAOV WOTE va dlaTnpnOEi
n opolIdéaTaON

A. Quoioloyiko (Kpuo, CEaTn, TPAUUATIONOG)

B. Wuxohoyiko (poBog, Bupog, EKTTANEN)
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AvaTolia TNG attokpiong oT1o oTPeG 1- Adpevepyiko auoTtnua: LC-NE system
(Fpryopn ME TTaPOdIKA ATTOTEAEPATA)

YuxoAoyiko oTpeg
(1T7.X. @6B0g, B6puUPOC, aVOAAUTTEG)
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AvaTolia TNG attokpIonG oTo OTPEG 1- AdpevepyIkO ouoTnua: LC-NE system
(Fpryopn ME TTaPOdIKA ATTOTEAEPATA)

Neocortex

Thalamus

LC-locus coeruleus:
20,000 veupwveg
nou napayouv NE

(Ntomaypivn - B-udpofuAdon vtomapivnc> NE)

Adapted from Andreasen NC, 1984
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AvaTtopia TnG atrokpiong oTo O0TPEG 2- AZovag Tou oTpeS YYE (HPA axis)
(TT1I0 apyr) WE TTI0 DIAPKN ATTOTEAETUATA)

PVN:

WYuyoloyiko aTpeg
(T1.X- 96BOG, OTTEIAA) %\

Neupwveg mou
napayouv CRH \
CRH (CRF) Muhaio
TPLXOELOEG MAEY AL

ACTH ™G UTOdUONG

\.\__/

(adpevokopTikoTpOTTiVvn)

Top down

ACTH JuoTNULKN KukAodopia

MoAAG 6pyava-oTdxol

PR

KopTIKOOTEPOEIDN
(kopTICOAN)




AvaTouia TNG atToKpPIoNG O0To OTPEG 2- HPA axis

The Hypothalamus
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PUBuIon TNG aTTOKPIONG OTO OTPEG 2

ApvnTIKA avaTpo@oddTnon oToug VEUpwVES uTToBaAdGuou = Apon Tng ékAuong CRH
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O1 UTTODOXEIC TWV KOPTIKOOTEPOEIDWV

Mineralocorticoid receptor (MR)

O1 MRs deopelouv TNV KOPTICOAN OTavV QUTA
BpioketTal 0e xaunAa  emimeda  (MEYAAN
OuYYEvEIQ)

O1 MRs dpouv Kupiwg aTo yovIdiwua
(de Kloet et al., 2005).

‘Exouv Opwg Kal ypriyopn UN YEVWUIKA dpdon.
‘ETol TTaidouv onuavTiKO pOAO OTNV apxIkh ¢daon
TNG ATTOKPIONG OTO OTPEG.
(Karst et al., 2005 )

* 0O1GRs éxouv 10-@opég xapunAdTepn ouyyEvela atmo
Toug MRs

* 01 GRs gvepyoTtrolouvTal 0TaV TA ETTITTEdA TNG
OpMOVNG avéBouUV TTOAU (META TO OTPEG)

*  Me apyd puBud aokouv yevwuikr dpdon
(de Kloet et al., 2005 ; Joéls et al., 2006 ).



KopTIKOOTEPOEION Kal UTTODOXEIG

(Mnxaviopog dpdaang |)
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Tooo ol MRs 600 kail o1 GRs gvrtoTtri(ovTal 0€ TTEPIOXEG ONMAVTIKEG YIa TN MVAMN

(ITTTTOKAUTTOG, AMUYOQAN) Kal TTIPOMETWTTIAIOS PAOIOG)

Lateral septum Hi mpus

Hypothalamus

Glucocorticoid Receptors (GR) Mineralocorticoid Receptors (MR)

De Kloet review in trends in Neurosciences, 1999



O1 0pACEIC TWV KOPTIKOOTEPOEIDWY OTO NZ

H kopTI{OAN dIaTTEPVA TOV EYKEPAAOVWTIAIO QPAYHO

* [laparteTtauévn dpAcn KATAOTPEPEI TA KUTTAPA TOU ITTTTOKAMTIOU KAl EUTTOdICEl TNV
TTPOCBaCN O€ ATTOONKEUMEVEG MVIUEG.

* YwnAd etritteda odnyouv o€ KatabAiyn, ayxwoelg diaTapaxEg, dlatapaxEes oTov UTTVo
Kal WUXOAOYIKO OTPEG.

« Emnpeddouy :

TN veupodiafifaon Hippocampus

TNV NAEKTPOPUOCIOAOYIKA dpaCTNPIOTNTA

TOV JETAPBOAIONO Kal OOUN TOU KUTTAPOU

- VEUPOVEVEDN

Hypothalamus

Glucocorticoid Receptors (GR) Mineralocorticoid Receptors (MR)



Santiago Ramén y Cajal (Nobel prize 1906)

The DOGMA:
“ In adult center, the nerve paths are something fixed and immutable:
Everything may die, nothing may be generated”

Adult Neurogenesis

Constant generation of new functional neurons in the adult brain

Altman J -"Are new neurons formed in the brains of adult mammals?” Science. Mar 30; 135(3509): 1127-8. 1962
20 years gap

M.S. Kaplan , & J.W. Hinds. Neurogenesis in the adult rat: Electron microscopic analysis of light radioautographs.
Science. 197, 1092-1094. 1977

10years gap

(because of Pasko Rakic)

“Those cells may look like neurons in New Mexico, but they don’t in New Haven.”




Adult Neurogenesis

Constant generation of new functional neurons in the adult brain

Kuhn HG, Dickinson-Anson H, and Gage FH - "Neurogenesis in the dentate gyrus of the adult rat: age-related
decrease of neuronal progenitor population” Journal of Neuroscience; 16(6): 2027-2033; 1996

Kempermann G, Kuhn HG, and Gage FH - "More hippocampal neurons in adult mice living in an enriched environment"
Nature; 386(6624): 493-495; 1997

Elizabeth Gould, Alison J. Reeves, Michael S. A. Graziano, Charles G. Gross-"Neurogenesis in the Neocortex of
Adult Primates“ Science; Vol. 286. no. 5439, pp. 548 - 521:5 October 1999

Explosion in the field of “adult neurogenesis” ﬁ%

Celebrating 50 years of Adult Neurogenesis in “Adult Neurogenesis” Meeting, Dresden, 8 May 2015
Photo (right): Prof. Gerd Kempermann




EvAAIKn Neupoyéveon
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e 2UVOEETAI UE ONUAVTIKEC YVWOIOKEC AEITOupyieC (MvrAun, paénon)




Adult Hippocampal Neural Stem Cells (aNSCs)

hippocampus

v

K. Valodaria and S. Jessberger, 2013

Reqgulation of Adult Neurogenesis
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« The neurogenic niche creates a strictly controlled microenvironment.
« The components of the niche change by physiological stimuli:

enriched environment p=r

voluntary physical activity @

psychological stress:
stress hormones

stress




CRH: The Major Mediator of Stress Response

To CRH oT1ov eyké@aAlo:

stress

2UVONKEG OTPEG @ QuoioAoyikéG OUVONKEG

e 2U0TnuIKn dpdon: « Tomkn dpdon:
E¢aptaral atrdé Tov KUTTApPIKO TUTTO.

YT00AaAap0oG-acovag OTPEG.
Katd tnv avamrugn: emBiwon Twyv

mm [JapaTteTapévn €KAuon: eUPBpPUIKWY NSCs :
KAaTabAIpn (Y. Koutmani et al., Mol. Psychi. 2013)

mm TotTiKA dpdon: H 8pdon Tou CRH ota «evijAika»

€KAUGN QTTO TOV ITTTTOKAPTTIO TTPOKAAEI NSCs’?

QUOA&ITOUpYia OTN UVAMN



(@ CRH and CRH receptors (CRHRs) are expressed and secreted by hippocampal
adult Neural Stem Cells (aNSCs)
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CRH-deficiency results in Hippocampal Neurogenesis and Spatial Memory impairment
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8l Decline in Hippocampal Neurogenesis in the Crh-/- mice is not due to a
primary loss of quiescent NSCs.
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The number of the quiescent GFAP+/Radial Glia-like
cells (RGLs) do not change in Crh/- mice while the
number of activated, actively proliferating
GFAP+/BrdU+/RGLs are reduced.




5 Short and Long-Term Inhibition of CRH in the hiNSCs niche
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