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«It is not birth, marriage or death, but the
gastrulation, which is truly the most
important time of your life.»

Lewis Wolpert
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Eudavion apxking ToViog = TIEMAXUOHEVN TALVLA TPLYWVLIKOU OXAMOTOC, TTOU
oxnuatiletal otav KUTTopa amno tnv enBAaotn

LLETAVOLOTEVOUV OTO LECOV TOU eUPp. Siokou.
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ApPXLKOG KOUBOG 1
KOUPBog tou Hensen
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ENAOAEPMA & EZQAEPMA

Avoamtoosovton 0tov KOTTapa, oo TNV EMPAIOTN LETOVAGTEVOLY OLUUECOV TNG
OPYIKTC COAOKOLG.
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ENAOAEPMA & EZQAEPMA

Mepka armo ta kataduopeva KUTTopa
™G EMPAACTNG LETAVAOTEVOUV
KOWALOLKA SLOUECOU TNC OPXLKNC OLUAQLKOLG
Kol ekToTiouv Ta KUTTAPA TNG
urtoBAAdoTNG SnHLOUPYWVTOC EVA VEO
BAaoTtiko OEpua, To EVOOSEPHQL.

Ta KUTTOPA TTOL Ba MApALELVOUY OTNV
emBAaotn Oa oxnuoticouv to
eEwdeppua.
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Cut edge / (cut edge)
of amnion Epiblast
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Primitive
streak

Tail
(f) Bilayered embryonic
disc, superior view

(h) 16 days Mesoderm Definitive
endoderm



MEZOAEPMA

AN KUTTOPO LETAVOOTEVOUV UETAED TOU
veooxnuatilopevou evoodEpUaTog Kal TNG
emPBAAOTNC VIO TOV OXNUOATIOUO TOU UECOU
BAaotikou SEpUATOC, TOU LECOSEPUATOC.

MeTtavaotevuon KUTTAPWYV HECW TNE OTtLoBLaG TTEPLOXNC TN OPXLKAC Talviag =>
OUVELODEPOUV OTO OXNHUATLOMO Tou €weuPpuikol pecodbEpuatoc.
MeTtavaoTtevuon KUTTAPWY HECW TNE TPOCOLAC TTEPLOXNC TNC APXLKN G TOLVIOG
=> TAAYL0 TTETAAO HeEcodEPUATOC, TO SLAUETO Kal TO apaoVIKo PecodepuaL.
MeTavaoTeuon KUTTAPWY HECW TNE IPOCOLAC TIEPLOXNC TOU apXLkoU KOMBoU
=> nipoxopdiaio MAAKO Kal Tn vwTiaio xopbn.

Approx. 17" day of gestation
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ENAOEMBPYIKO MESOAEPMA

erupaveLla TNG ALPXLKAC TAViaC.

Aiktuo XYaAopoU ocuVSETIKOU LoTOU, YVWOTO KOl WE LECEYYU LA TIOU
gpdaviletal otav KUTTOPA ANOpaKpUVovVTaLl ortd TV £V Tw Babel
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Chick embryo viewed
from above

Flattened blastodisc
Vol

...forming the primitive
groove —the chick

Cells generated in Hensen'’s
node and passing into the

Posterior epiblast cells
change shape and thicken,
forming the primitive streak.

Cells migrate, converging
at the primitive streak and
causing it to elongate.

blastopore. Cells migrate
inward through the primitive
groove and Hensen’s node.

gastrula migrate anteriorly
and form head structures
and notochord.

The primitive
streak narrows
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Nwtiatoyopdikn anopuon

Eudaviletal 0Tav HECEYXUHATIKA KUTTOPO LETAVAOTEVOUV aTto TO apXLKO KopPilo Kal
aro To apko BoBpio yla va oxnupaticouy pia xopdn = vwtiatoxopdikn anoduon.

Ektelvetal pEXpL TNV mpoxopdiaia mAAK =
oNUATOSOTIKO KEVIPO/YLOL TNV OVATITUEN TNG

KEPAALKAC TTEPLOXN].
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Neural fold

Oropharyngeal
membrane

Prechordal plate

Cranial | s
rania erfj_. : Neural
Embryonic _~plate
e ectoderm _
§- Notochordal =
Primitive 5_" Drocess
node o—
: Newly .
l _/ Primitive 3 - added - | ¥/ |
streak ' cells ' =
Caudal end A .
Notochord deep ~
to neural groove
Cloacal membrane _
a 15 days b 17 days C 18 days d 21 days

Aduvapio eméktaonc TS vwTtlatoxopdiaiog anodpuonc mepav NG
npoxopdLoiag mMAAKoC KaBwWC autr ePATTETAL OTEPEA OTO
uTtepKeipevo eEwdeppa. OL cuvevwUEVEC oTLBadec evdodEpuatog
Kol EEWOEPUOTOC OE AUTO TO ONKELO => OXNUATIOMOC
OTOMATOPAPUYYLKOU UUHEVO => OTOMOTIKA KOLAOTNTOL



Zxnuatiouo¢ Nwtoxopdnc

*  Xovmén voTLO0Y0POLOioD TOPOV UE VTOKEINEVO EVOOOEPP =>

* H votuoyopowrio andé@uoen => TrAdxo
* H votwoyopowio thdke avaoumriaveral kepakd => NQTIATA XOPAH
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Nwtoyopdn

H vwtoxopbn eival pia cwAnvwtn sotochord Buocophanmgedl
amoduaon mov oxnuatiletol amo ta B\ membrane
KUTTOPO TTOU EYKOATIWVOVTOLL OTOV |
oPXLKO KOO Tou Hensen Ka
LLETOLKLVOUVTOL TIPOC TO KEDOALKO AKPO

LEXPL TNV TtpoxopdLaio AAKA. -

I'Ipoépxerou oTto TO I-18065EP|J.OL. Primitive streak

Cut edge of amnion

~—— Cloacal membrane
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Ertayel tn Stadopormnoinon tou :

UTTEPKELEVOU €EWOEPLATOG OE IR
veupoeEwOePU UE OKOTIO TO
OXNUATLOMO TNG VEUPLKAG TTAAKOLG. Netochord 1

Intra-embryonic -
mesoderm

KaBopilel Tov apxEyovo emLpnKn \
aéova tou pPpuou. "

AmnoteAel Tn Baon yLa To OXNHATIONO
ToU 0téoVIKOU OKeEAETOU.




Nwtoyopdn

Germ layers of gastrula

Neural tube
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Otav kUTTOpA TG OPXLKAC TOLVLOLC
LETAVOOTEVOUV KEPAALKA
EKATEPWOEV TNC VWTLOLOXOPOIKAC
anoduonc, SLEpyovtal yUpw armo tnv Dorsal view
nipoxopdLoa TIAAKOL KOl TEALKAL
EVWVoVTaL EUNMPooBEy TnC.

Kapdroyovog mepiroyn
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>tn kKapSLoyovo mepLoxn
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37w, n apxopevn kapdid.
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Buccopharyngeal membrane

Primitive node
Primitive streak

Avarntuoostal ovpaia TG aPXLKAC
TOWVLOG WC Lol KUKALKN TtepLloxn =>
LEAAOVTLKOC TIPWKTOC.

Primitive pit and
Amnion neurenteric canal

Eudaviletal wg eEKKOATIWUA 0TO
omnioBLo tolywpa tou opdaiikov

KUOTLSLoU KL eKTELVETOL EVTOC TOU e
ouvOEeTIKOU pioyou. T

membrane

Ectoderm

Cloacal plate

Ta ayyeia tng aAAavrtoidag =>
oudaALKES aptnplec (2) kL opdaAkn
d)AéBa (1). Notochord

Wall of
yolk sac

Connecting
stalk



AlaSIKkaooleC yLa TO OXNUATLOMO TNG

, , , EwG 4T w >UykAelon omicOou
VEUPLKAC TIAAKOC, TWV VEUPLKWV ,
, , VEUPOTIOPOU
TTTUXWV KAl TNE CUYKAELONC TWV
TITUXWV.
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Neural fold
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(A) (B)

ApPYLKA, N VEUPLKN TIAQLKOL EXEL sl o Cephalic

(6Lo unkog pe tn vwtoxopdn.
Apyotepa, 660 N vwtoxopdn
ETUNKUVETAL, N VEUPLKA TIAQKQL
ETEKTELVETAL LEXPL TOV
OTOMATOPAPUYYLKO UMEVAL.
TeAwka, n VEUPLKA TTAAKA
EKTELVETOL TTEPAV TNC VWTLALOG
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transverse section
~day19



Anplovpyouvtal 0tayv Ta KUTTAPO 0T VEUPLKH TIAQKOL
ETLLNKUVOVTOL, EVW Ta TTAAya XelAn tng avupwvovtol
KoL oUOTPEDOVTAL TTPOC TN LECN YPOLLUY).

neural plate

!

2TO TEAOC TNG 315 W: OL VEUPLKEC TITUXEG
oupnAnolalouv otn HEON YPOUUA =>
OUVEVWVOVTOL OTTO TNV OLUXEVLKA TIEPLOXN KOL LE
kKateVOuvon toco KepaAlkr), 600 Kol oupalia.

LY 4
Dorsal —_—
- epidermis

Nevpwki mAaka => NEUPLKOG CWARVAS

/N

Evkepalika NwTtlaiog
KuoTLoLa LUEAOC

© neural
© cest

Q @ cells

neural tube

Ventral




Kuttoptkdg mAnBuouoc A ) & iy
Notochord
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VEUPOEEWEEPULKA KUTTOPA TOL o [ |

omnota evtonilovtav ota MAdyLa : ‘

XELWAN TWV VEUPLKWYV TTTUXWV KoL Py

OUYKPOTEL TN VEUPLKA
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Bploketal petaél Tou VEUPLKOU
owANRva KoL TOU UTTEPKELIEVOU
ETUMOANC e€wdEppatoc.




They, then, migrate to new locations = many
derivatives

& A M E S

Ganglion cells (DRG, Cranial sensory, Autonomic)
Arachnoid and pia maters

Melanocytes, Mesenchyme of the pharyngeal arches
Enteric ganglia

Schwann cells, Suprarenal medulla cells



Paraxial <
Intermedia
masodenm " ndiate

MeTA TO OXNUATLOMO TNG
VEUPLKNG TTAQKOLC KOl TOU
VEUPLKOU CWARva To
neoodepua
Sdladopormoleital o€:

* Napaoviko
e Evéiapeco
* MAeupLko

Ectoderm Ammniotic cavily mesoderm
] »
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Intercelular cavities
in lateral plate

Amnion il
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2T0 TEAOG TNG 3" W: TO
napoaéoviko pecodepua
o€ (evyn kKuPoedbwv
OXNUOTLOUWY TTOU
gvtomnilovtal
eKATEPWOEV TOU
VEUPLKOU CWAnva:
ZOMITEZ.

To 1° {evyoc epdaviletal
0TO KEPAALKO AKPO TNC
VWTOoXopSN ¢ Kall
EMEKTEIVOVTOL PE

kepaloupaia oeLpd.




/ ' Paraaxial Somatic

2xN uaTLZEITOLL aro S kg stanodanin
MEUOVWHEVOUQG mesoderm
KOWAWMLOTLKOUC XWPOUG
oto evdoeuBpuiko

, ' Lateral plate
Hecodeppa. AKOAUBWG, Ol esoderm
XwpoL avtol
OUVEVWVOVTOL =>
evOoeUBPUIKO KoiAwHaL. Splanchnic mesoderm

Notochord

Intraémbryonic
coelom

!

ALoXwpLoPOC TTAAYLOU TIETAAOU HECOOEPATOC

/ \4 Apyotepa, To eVOOEUBPUIKO KOIAWH
Slapeital oe:
OWHATLKA OTIAQLXVLKN e [MepkapSlak KOOTNTA

e YnelwkoTIKA KoLAoTNnTA
e [lepLrovaikn Kolhotnta



MeogyxupaTIKA KUTTOPO
Sdladopormolovuvtal o€
ayyeloBAaotec => cuvaBpolon
OUTWV: CLLLOTLKA Vo ioLa

2XNUOTLOMOG allpatoc (atpomnoinon):

- Metatnv 5w

- ApxEyova OlLLLOTIOLNTLIKA KUTTOpOL
NpoEpyovtal amnod to opdaAiko Kuotidio &
tnv aAAavroida.

H kopdla & ta peydia ayyeia oxnupotioviol amno to Hecodeppa TG Kapdloyovou

TLEPLOXNC.

Tn 3" w: 2 owAnvwodelc Sopuéc, evdéokapdiakoi GwWARVECG, cuveEVWVOVTOL =>

OLPXEYOVOC KOPSLOLKOG CWARVALC.

H ocuvbeon tou pe aAAa ayyeia tou epufplou, Tou cuvdeTkoU pioxou, Tou xopilou &
TOoU opdaALlkoU KuoTLOiou= apXEyovo KapdLayyelako cuoTnoL

Cut edge _
of amnion

Embryonic disc

Developing
blood ——n0
vessels

_— Heart primordium

_—— Neural plate

Yolk sac with

blood islands Sk ad
ut edge

of amnion

_ Primordial
blood vessel

Wall of
chorionic sac
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