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3 w Eloaywyn

1. Paraxial mesoderm

Ereaks up ivto palred, ropeating
blechs ol midadenm callid
B

2. Imtermediale mesadean
Hidreys

2YIKAEIZH -
NEYPIKOY 2QOAHNA

= 3. Lateral plate mesadarm

Seoroue mambranas liring
body Cavitles

ZXNUATLOHOC EVOOEUBPUIKOU
HECOSEPUATOC

l NoPAEOVIKO LECOSEPHAL

E§w paytaio TpApa = Seppopuotopo MuoBAaoteg => MYIKOZ I2TOZ

Dermatome Neural tube
Somite Myotome (ectoderm)
Sclerotome S —— \

Kidney and gonads (ectoderm) IVOBAdGTEC => XC')pLO TOU

(intermediate Gut lining ,
mesoderm) (endoderm) 6 € p HaTOC
Splanchnic Somatic

mesoderm mesoderm

¢ Limb bud

* Parietal
serosa
* Dermis

* Visceral serosa
* Smooth muscle of gu

Peritoneal cavity
(coelom)



Avantuén cwuLTwy

e 1°{eVyoc owpLltwyv epdavidetal tnv 20" d
oTNV MEPLOXN TOU TpaxnAou.

e H avamntuén touc akoAouBei kepalo-
ovpaia nopeia, pe pubuo 3 cwpiteg/
NUEPQL.

e Ewg 5" w: 44 (eVyn CWULTWV £XOUV
OXNUOTLOTEL:

-4 VLI0KA

-8 TpaxNAKaA

-12 Bwpakika

-5 ooduika

-7 lepa

-8-10 KOKKULYLKQ

e Ta teAevtaia 7 (evyn e€adavilovral
apyoTepAQ.




2uvoyn Avarttuénc MUoOoKEAETLKOU

MNoapa&oviko pecodeppua

2KEAETIKO 2YZTHMA SWHATKA otBada mAdyLlou

TIETAAOU HECOOEPUATOC

Kottapa veuplkng akpoAodiog

Y KEAETIKOL LUEC OO
o pooVIKO Pecodeppua

MYIKO 2Y2THMA Aeiol pUec amo omAaxvikn otada mAdyLlou etdAou
LECOOEPUOTOC TTIOU TIEPLBAAAOUV TOV EVTEPLKO CWANVA

KapdLakog HUC amo omAayvikn
otifada mAdyLlou ETAAOU
HEcOdEpUATOC TTOU TIEPLPAAAEL TO
KapSLako cwAnva



Avarttuén ootou Kat XovOpou

I2TOFENEZH XONAPOY
* YaAoeldnc xovdpoc
57 W: CUMTTUKVWON LECEYXUUATOC => e |vwédng xovopo¢
KEVTPO XOVOPOYEVEDNC e EAaoTLKOG XOVOPOG

{

TOL LECEYXUMATLKA KOTTOPA

dladopormolovvtal oe XovépoBAAOCTEG TTOU Me A
EKKPLVOUV KOAAayovo & sEwkuttapla / e
BepeAla ovoia




Avartuén ootou Kat xovopou
I2TOFENEZH OZTOY

1. Meogyyvpa = ENAOMEMBPANQAHZ OZTEONOIHZH (sival n Snuoupyia ootol amod dsopidec
Avéntuén ootol and < MECEYXUHOTIKWY KUTTAPWV)

[ 4

n
2. XovépLko Loto = ENAOXONAPIA OZTEONOIHZH (oxnuatiopog ootol armnod xovopo)

ENAOMEMBPANQAHS OSTEONOIHSH Stages of Intramembranous Ossification
—————————— Mesenchymal cell ko o Osteoblast
- supmukvwon peosyyUpatoc => T ayyeloBpiBetac e i 3 ) "————g::m
, , ’ , D > sification center 1% eocyte
- Aladoporoinon KUTTapwv o€ 00TEOBAAOCTEG TTOU EKKPLVOUV -\ ostecis o/ La Reslkeniing
I'd o\ bone matrix
00TEOELOEC Osteoblast A3 N
- EV(IT[(I)GEOT] d)(A)O'd)OleOl') (IO'BEOTILOU O€ OO’TEOELSE'C => @ a:‘?’uﬂemo:‘xmu appears in the fibrous connective (2) lmn:::l {osteoid) is secroted within the fibrous
OZTO * Selocted centrally located mesenchymal celis cluster and * Osteoblasts begin to secrete osteoid, which is mineralized
differentiate into osteoblasts, forming an ossification center. within a few days.

* Trapped osteoblasts become osteocytes.

- OoteoPAdotec => OoteokUTTOPA
, , , , Inlomch_ym - Fibrous
- Epdavion ooteokAaotwy (moAumupnva KUTTAPQ) 4 /’(/_:m:;,? L iy
, , , , , ] ) Osteoblast

- NepL€ Twv alpoPpopwv ayyeiwyv, epdavidovtal OLOKEVTIPA ‘\

Tubecm ——— Plate Of
, ) - woven
TIETAALOL => OOTEWVEC (}*—)\__ R (‘ ::::1::, bone)

periosteum

,._

- 2Tou¢ SLAPECOUC XWPOUG, To peogyxupa Stadopormoleital @ s ——
’ ’ @ Woven bone and periosteum form. @ Bone collar of compact bone forms and
(033 uu EAO TWV O0TWV. . * Accumulating osteoid is laid down between embryonic blood red marrow appears.
KAeida vessels, which form a random network. The result is a network * Trabeculae just deep to the p«loslw.r: thicken, rom:lng a
Ootd B6Aou Kpaviou et st S i . b OB e TG uEb ey T

the woven bone and becomes the periosteum. = Spongy bone (diploé), consisting of distinct trabeculae, persists

-Ku p i,wq otTa T[}\,atéa OO'T(’I Katw VV('X.GOC internally and its vascular tissue becomes red marrow.



. /| g ) ZupunUKvwon HEoEYXUNATOC
' 4 o yia Tn dnpioupyia weplooTéou
Meoeyxuparika KUTTapa | N B\
TTpwroyevAc muUphvac ooTéwang \ @ - < r'", —_— Aokidec awpou ooTiTn 10TOU

WY L\ Awewdpa avyeia

| B i Ivibdeg mepidoTeo
- © ~|OoeopAdomne

OcTeokUTTapo

- : | - - Zupnayég ooTolv :

NeooxnuatioBeica : e {0 |
amoTITavwévn i .‘ i

HECOKUTTAPIA ouaia 1 i — AimtAdn (omoyywdeg oaTolv) -

Tou 00TiTh 10TOU o~ ® | epmepiéxel epuBpd PUEAS TwV 0OTWV




I2TOTENEZH OzTOY

Anpovupyia ootitn LotoL ano
npolnadapyov xovdpivo mponAacua

ENAOXONAPIA OXTEONOIHSH mmsl)

Diaphyseo-
epiphyseal
junction |

, , , A U B | Ql
[NpWTOYEVEC KEVTPO OOTEOTOLNONC: - AbU&non peyEBoug xovdpoKuTTAPWY B
- AoBeotomnoinon BepéAlag ovoiag
1 - EvamnoBeon AemtAg otifadoag ootou oo
3tn SLdpucn EMLUAKWY 0CTWV KATW armo nepyovéplo tng dtaduong. i
Amo 8" w- yévvnon _Fl ?4
Qoo s Diaphysis | | . / 4/
&'@@ Nepwyovépro => MEPIOZTEO “{ _<
G\QQ / ll J A
¥ bt
@ L
v
Q\o-\" Aldtpnon meplootEou amod alpodopa ayysia => Metakivnon G . <3
N OOTEOTIPOYOVLKWY KUTTAPWVY

Kamnowa €€’ autwv Ba Stadopomnoinbolv o€ alpomoLnTka.

H emupinkuvon Twv HaKPWVY 0GTWV
ocupBaivel otn cupuBoAn diadpuonc-
enidpuonc.

Epiphyseal |

ossification (
canter

(secondary)

Diaphyseal
ossification
cenler

(primary) |

Cartilage
Calcified cartilage

Bone

- Arteries




I2TOTENEZH OzTOY

Articular
cartilage

ENAOXONAPIA OZTEOHOI HZH ‘ Secondary ossification centre
AEUTEPOYEVEC KEVIPO OOTEOMOLNONG: SE———
1 ________________________ Q@
Proliferative chondrocytes S
Ztnv enipuon empikwv octwov. -
Meta ™0 VéVVﬂO' n Pre-hypertrophic chondrocytes

H empnkuvon Twv HOKPWVY 00TwV yivetal otn cupBoAn dtaduon
Kal emiduonc.

Ta xovépokuttapa moAAamAaoidlovtal oe oTAAEG, HUe KateLBuvon
npog tn dtaduon.

Itn duaduon ta xovdpokuttapa unteptpédpovrtal KL n OspéAld 000000 e
oucia aoBeoctonoleital.

<«4———Osteoblast

Osteoclast

AIADYZH

Yrnieptpodia KUTTAPWY TOU ETLPUCLAKOU XOVEpPOU.

AKTLVOELSNC EMEKTOON 00TEOMOINONC => AVTIKATAOTOON XOVOpOU amo
ootitn LoTo.

Movo o apBpLkog Kat 0 cUTEUKTIKOC armoTeAouvTal amo XovopLvo LoTo.
AleVpuvon LUEALKAC KOWAOTNTOC

Ztn yévvnon, ot StapuoeLg
glvall 0OTEOTOLNUEVEC, KL OL
emupUoELC Elval akoun
XOVOpLVEC.



Emipuon

MeTagpuon
@ AvTIKaTaoTaon
X0vdpou
and ooToUvV

X B Aiagpuon

amd 0oToUV

]

e MueAikn
KoIAGTNTA

AY=HXZH TOY OZTOY KATA TIAATOZ

OoTteopAaoTec

Me evamoBeTikn av€non

Evand©con ooTol
and ooTeopAdoTEC

Anoppogpnon ooTou
and 00TEOKAAOTEC

H katd pRkoc avénon Tou ootou
enuteAeital otn cupBoln eniduonc pe
Staduon. OAOKANPWVETOL UE TNV EVWON
auvtwv (20 €tn).

H katd mAATtog auénon EMITUYXAVETOL UE
evarmnobeon ootoU KATW Ao To MEPLOCTEO.



6" w: Epdavifovial w¢ CUUMUKVWHEVO

HECEYXUMOAL.

OAokApwon avamntuéng apBpwoewyv €we 8" w.

Avarttuén apOpwoewv

MpogAevon: ENAIAMEZO MEZENXYMA

Developamend of three tvpes of [ 5% N i fnimils

Ivwéelc apBpwoelg => Aladopormnoinon evolApecou HeECEYXUOTOC OE
TIUKVO VWO oUVOETIKO LoTO => Padéc kpaviou

Xovépveg apBpwoseig => Aladpopormoinon evOLAUECSOU PECEYXUUATOC
o€ vahoeldn 1 og wvwdn xovdpo => HPB kN cupduon

AwapBpwoelc => Aladopormnoinon evOLANECOU HECEYXUOTOC OF
apBpikd BUAaka, apBplkr KoWotnta KoL apBpPLkd UUEvVa
=> Katd yovu apBpwon




Avarttuén Atovikou ZkeAeTou

Adult axial skeleton

" . e Kpavio
";’"‘:’:: - * InovOuAikn otAn (2Z)
ey * MAcupég
L * JTEPVO

Avarmtuén 22

» MNpoéAevon omovOUAoU: KUTTAPA OKANPOTOMIOU BmmE)  KdBe okAnpotopLo ExeL

pr.LT(bV. KEDAALKO TUNpQ (apalog
, , , OEYYULOTIKOC LOTOC) &
» 4" w: KUTTOpA TWV OKANPOTOULWV TEPLBAAAOUV TO HOEYULIATIIOS C),
) ] i ] oupaio Tunpa (rukvog
VEUPLKO ocwAnva & tn vwTtiaia xopon. LEGEYYULATIKOC LGTHC)

» IXNUOTLOMOC pecooToVOUALWY SLOKWV: PETOKIVNON
KUTTAPWYV ATtO OUpOlo THAMO OKANPOTOULOU OTO
KEPAALKO.

» Twua ortovbUAou: OTav TO EVATIOUELVOV oupaio TURMA
EVWVETOAL LE TO KEDAALKO TOU ETTOUEVOU OKANPOTOLLLOU
=> MeoeyXUMATIKO KEVTPO (KataBoAn cwpatoc)

ApxEyovol omtdvéuloL: oxnuatilovral
Ao KUTTOPO TWV OKANPOTOULWY TTOU
TePLBAAAOUV TO VEUPLKO CWARVA Kal TN
vwTtlaia xopdn.

Spinal cord
Posterior longitudinal

ligament \
Anterior

longitudinal ~————— Supraspinous ligament
ligament ——

/— Epidural space

Ligamentumn flavum

Vertebrae Interspinous ligament
Intervertebral
disk Arachnoid membrane

Subarachnoid septum / \ Dura
within subarachnoid space

Intervertebral foramen

Spinous process Spinal canal

/7 Superior articular
. process
Lamina Superior articular / /
\ / process Ji Pedicle
L Transverse
/_ process

Pedicle Body
Transverse f." sr%gg;:
process - Body /
Intervertebral J 5 G
foramen Inferior articular
process

B Superior view Cc Lateral view






Avantuén 22

» Hvwtiaio xopdn yupw armo ta ornovSUuAkd
ocwpota ekpuAiletal.

AvtiBeta, n vwtlaia xopdn LETAED TWV

oTtoVOUAWV TTOPALEVEL KOl OXNHOTI(EL TOV

TNKTOELSN Mupnva Tou pecoomovdUALov diokou.

» KukAotepelC Lvec yUpw aTtO TOV TTNKTOELON
nupnva = lvwdn daktuAro.

> lvwénc daktuALlog + MNKToELdn ¢ mupRvag =
MeooomnovdUALog SLoKOC

» Neuplko t6¢o: kKataBoAn orntovSuAilkoL Toéou.
YxNUOTi(ETOL ATTO LECEYXUUOTIKA KUTTAPA
TEPLE TOU VEUPLKOU cwARvaL.

MAgupikec amodUoelg oxnuatifovral amo ta
LECEYXUMATLKA KUTTAPO CWHOTLKOU TOLXWUOTOC.

Motochord

Sclerotome Myotome

Sclerotome

§ Intersegmental
I\ _ Flane of arlgries

f\  section B

Loosely
__.aranged
= celis

= Intersegmental
W, arlery

Densely
packed
mesenchymal
cells

Meural tube )
Condensation of
sclerotome cells

Myotome

W _ Plane of
B seclion D  Merve

Spinal nerve

C

JUUTTUKVWON KUTTAPWYV OKANPOTOLOU YUPpW
amo TN VWToxXopdn Kal To VEUPLKO cwAnva



2tadlo xovépomnoinong crmovoéLAwv

» 6"w: epdavion 3 KEVTIpwVY xovdpomoinong o€ KABE PLECEYXUUATLKO

.
omovoulo :
14 14 ) I 14 14 I
=> J
> H }J.ETET[ELTOL oUVEVWON TwV 2 €€ aUTWV KEVIPWV => XOVOpPLVO cwud Messnchvine. Shandntication Stiary
omoviuAou centers ossification
» AkoAouBel cUVEVWON TWV KEVTPWY OTA VEUPLKA TOE LETOEY TOUG KOL LE TO o\ o 5
X(.')VéprO G(J'O}J.OL. ey || Neural tissue
. , . / — B Cartilage
» OLakavOwdeLg KoL oL eykApPoLeC amodUoeLC oxnpatilovtol wg . \ ™ Bone
TIPOEKTAOELG ATIO TA KEVIPO XOVOPOTIOLNONG TOU VEUPLKWY TOEWV. : a ] Mesenchyme
Secondary
ossification
14 14 '
2TAOL0 0oTEOTMOLNONG OMOVOUA WYV , Sl
.~ paxuio
Y& KABe oTtoVOUALKO cwpa uTtdpxouV 2 I-yevr) KEVTpaA 00TEOTOLNONG ,
, . . ——, KOLALOKO -
mou Ba cuvevwBouv => oTtovVOUALKO cwpa — P )
,f/’,-:\\\ - ] ]
p & ™ P BN Primary.
8" w: 3 ll-yevi} kévtpa ooteomnoinong (1 oto omovOUALKO cwHa KL EVa O€ H\C' process \
A A ! 2 e Notochord el
Kaee nulou VEUpLKwV tong) A CEI'ITRHTI B Chondrification centers c
8” W: OOTEOT[Oi.r]O'I'] VSUpLK(.bV Téng Canti Secondary ossification centers
artilage nular
Vertabral arch Mt :pip“"'ses - \'\v Hﬂ
"_\ ,."{ Cnstguerdtebr_ak ,d ‘ ( » 0N
, , , , i synchondrosis s L
To kaBe omovOuALKO TO€0 cuvbEETAL UE TO /\---/_f/.m \ |\ ‘
OTIOVOUALKO CWHOL LECW TWV VEUPOKEVTPLKWY e ol soty  \ 6 e
' ' / ; Body -
apepwoswv' D — E F of\rgnebra




2XNUOTLONOC 22

o APYLKA HLETAUEPLKN SLATOEN OCWULITWV:
KaBe okAnpotouLo eival EUOUYPALULOUEVO LLE EVOL LUOTOWLO.

* ANAAIOPTANQ2H METAMEPEIA2

!

e Kadbe onmovdulocg armoteAeital
Qo TO oupaio AULOU EVOC
owpitn Kat to KePaALkd HULOU
TOU KOTWTEPOU.

e Ta puotopta (HUEG TN paxng)
HEVOUV OTNV apxlkn B€on touc.

Intervertebral

Vertebra é

Annulus fibrosus

Sclerotome

Nucleus pulposus

Notochord

& Elpmaier ing - Neftenmages oom image Mo, 82494

D ELSEVIER. INC. — NETTERIMAGES COM



Avarttuén mAevpwv

e [lpogpyovtal amo TG LECEYXUMATIKEC TTAEUPLKEC amodpUOELC
TwV Bwpaklkwv ortovOUAwV.

e JTNV MPWLUN eUBpuikn avamtuén xovdpomolouvTal.

e Ytnv oYun epPpuikn neplodo ooteomolovvTal.

- H évwon twv mAeuplkwv amoduUoewv e Tov oTtovOUAo yiveTal
LE TLC TTAEUPOOTIOVOUALKEG apBpwOELC.
- 7 Levyn MAeupwv (Yvroleg) cuvdEovTal UE TO OTEPVO HE TO OLKO A

Tou¢ xovépo.

- 5 Levyn mAeupwv (vOBec) cuvdEovTtal Ue TO OTEPVO LECW TOU
XOVOpoU TNG tponyoUEVNG TTAEUPAG.

- 2 Levyn MAeupwv dev cuvdEovTal YE To OTEPVO (aoUVOETEC).

Avarttuén otepvou

Mpogpxetal amnod eva {eVYoC EMIUAKWY PECEYXUUATIKWY TAWVLWV: TLG

OTEPVLKEC TALVLIEG, TTOU epdavilovtal 0To TPOCOLO CWHATIKO TOlXWHAL.
Katd tn petakivnon Toug otn HESN YPALLUN, OL TalViec xovdpormolouvTal.
ApyOoTepa, CUVEVWVOVTOL KEPaloupaia Kot oXNUATI{OUV TOUC
nPodPOOUC TN AaBNC TOU OTEPVOU, TOU CWHOATOG TOU OTEPVOU KAl TNG
¢lpoeldouc anoduonc.



Avarttuén kpaviou

g Meoéyxupa yupw omo TOV AVOMTUGOOEVO eYKEPalo ) ) )
YUEVOYEVEC: TTAQTEQ OOTA

A. Neupokpavio 1 eykePpaAiko Kpavio: 0oTd Kpaviou
Xovdpoyevec: ootd Baong kpaviou

B. ZAaxVviko Kpavio: ootda ntpoowrnov (=> OT) Oota kpaviou kat
TPOCWTIOU
Xovdpoyeveg IAayvokpavio TIPOEPXOVTAL KAl QIO
Ta KUTTOPO TNG

Mpogpxetal amod to XovOpoyevH OKEAETO TwV 2 MPWIWV (EUYWV TWV

dOPUYYIKWV TOEWV.

e Paylaio akpo xovdpou 1°¥ papuyylkol toEou=> 00TAPLO LECOU WTOC:
ohUPaL KAl AKUOVO The b_ones of the. skull, face, and pharynx are

o ) ., ) ) derived from either PARAXIAL mesoderm

* Payxlaio akpo xovépou 2° papuyylkou Toéou => Tunua avaBolea (orange) or NEURAL CREST (blue & yellow)
LEOOU WTOC, K Behovoeldn amoduon kpotadikol ooToU.

e KolAlako akpo xovdpou 2°V dapuyylkol TOEOU => EAAOCOV KEPOLC
voelbou¢ ooTtou

VEUPLKAC akpolodiog

Parietal

Nasal

YHEVOYEVEC ZTAQXVOKPOVIO

Zygomatic

Me evbouepBpavwdn ooteomnoinon tng avw yvabiaiag anoduong (1° papuyyiko! Inclsive

10¢0) B oxnuatiotel : 1. Aemuboeldnc poipa kpotadlkol ootol
2. Avw yvabo

3. ZUYWHATLKA 00TA [ craiaineuratcrest [ parailrerapace mesoderm [l 3% arch . crest [ 4% archn, crest




XovOépoOyEVEC VEUPOKPAVLO

2XNUOTIONOC 00TWV Paonc kpaviou: 1. Iviakd 00To
pe evboxopdia ooteomoinon

2. 2wpa opnvoeldoug

3. HBpoeldEG ooTO

ﬂ

Ao tapayovdplaio xovdpo (= xovbpoyevng pala mépLE Tou
KePaAkoU akpou NG vwtoxopdnc) oxnuartiletal n Bdon tou

WVLOLKOU ooTtoU.

ATtO ToV uTtopuoLaKo XOvOPOo oXNUATI(ETAL TO CWLLOL TOU

odnvoeldouc 0oTou.

ATIO TIC WTLKEC KA eC oxnpoatiletal n AtBoeldbAg KoL n

LooToeLONC polpa Tou Kpotadlkol ooTou.

OL pwikeg kapec cupParAouvv oTO OXNUATLOUO TOU

nOuoslbouc ootou.

To peogyyxupa tnC KePaALKN G tepLoxnC rtou TiePLPAAAEL Tov eykéPalo udloTatal
evdoueuPpavwdn ooteomnoinon => IxnUottopog OONOY KPANIOY !
Ta MAatéa ootd Tou BOAoU Staxwpilovral pe pepPpavec cuvdeTIKOU LOTOU:

Padécg

YLLEVOYEVEC VEUPOKPOVIO

Metaél twv padwv oxnuatitovral 6 wwdelc meploxec: MnyEg

i Koy Exixa

Metwrmiaio (Umpoota)
Bpeypatika (kévtpo)

Iviako (rmiow)

Kpotadiko (mAdyia)
IPpnvoeldéc (mpooBlomAayLa)

Napaxopoiod Xowpoc

Metapc
— bt
-
£ % Coronal
Ararior | \ Sutuns
Fantanails !' .-'il
P = a _._"_ -..
.I:|. i .I
' 3 A Saditts
FonLarnr Semme—e 1))
Fonansle ':-_-_TH‘-' -

Nerinitgl  Lamibeid
I?':.TJ"L" Suti -.;



Avarttuén okeAeTOU TWV AKPWV

Avantuén akpwv

s Y10 TéN0G TNC 4" w gpdavilovtal KataBoAEg AKPWV OTO
TTAQLYLOKOLALOLKO CWHLOTLKO TolxwHaL.

s OLKataPoléc Twv avw akpwv epdavilovtol vwpltepa
QO AUTEG TWV KATW AKPWV.

s ApxileL amo tn 4" w Kal PEXPL TO TEAOG TNG 816 W EXEL
oAokAnpwOel N oxnuatomoinon Kat Twv SakTtUAwWV.

H ooteomnoinon ota pokpd 0otd apxilel HeETA TNV 8" w.

e OLKataBoA£EG TOU AVw AKPOU avVaTUCCOoVTaL
QTTEVOLVTL OTTO TOUC KOTWTEPOUC ALUXEVIKOUG OWHLTEC.

e  OLKOTOBOAEG TOU KATW AKPOU OVOTTTUCCOVTOL
QTEVOVTL TOUG 00PUTKOUG KOl AVWTEPOUG LEPOUC
OWHLLTEC.

N MNpoéAcvon katafoAwv ano tn

owWHOTIKA oTtifada mAdylou
NMETAAOU HECOSEPHATOC TIOU
eMKaAUTTETOL OO e€WdHEPUA

!

Mdaxuvon tou e€wdépuatog otn kKopudn tNS KataBoAnC:
Kopudaia EEwdeppatikiy Akpolodia (KEA)

sry

Awadopormnoinon o€: 00TO AKPOU
Xovdpo
HUEG



H KEA aokel emaywylkr) §paon oto UNIOKELMEVO
HECEYXU QL

Abladopormointa Taxewg
rnoAAamAacLalopeva KUTTapa =
Zwvn npowOnong

14

Emipuikuvon akpou otov
ETULUNKN €yYUC-ATIW aéova

2TO TEAOG TNG 6" W, Ta TEPLDEPLKA TULAMATA TWV
KaToBoAwv TwV AKPpWV €XOUV oXAHA opoLldlov PE KOUTTL.

2XNUOATIOMOG SAKTUALKWY OKTIVWV = KATABOAEC SAKTUAWV Wi I cossnimonns  Mlcunc
Tnv 7" w epdavilovtal avtiotoxeG SOKTUALKEC OKTIVEC
AKPWV TS WV. Mstenchymal

primardia of

forearm bones

2tnv akpn kaBe aktivag, n KEA
Sdladopormoleital wote va SwoeL yeEveon

otn podpopun popdn Twv paidyywv.

¢ Digital rays

Humamns

Radius

H KEA Slaxwpiletal og 5 TuRpota HECW AMOMTWONG => G
Kabe tpApa avamntuoostal o€ SAKTUAO.

O evOLAUEDOC LOTOC HETAEL TWV SAKTUALKWVY OKTIVWV
e€aleidpeTal pEOw ATIOTITWONC, £WCE TO TEAOC TNC 815 W.

Matacarpals




TeAkn avamntuén akpwv

s Katd tnv 5" w, epdavilovral ta KEvIpa
XovOpormolnong oTLc KATABOAEC TWV AKPWV.

s MéExpL to TEAOC TNC 6N W, OAOKANPOGC O OKEAETOC
TOU AKPOU €ival XovOpoyeVvNcC.

s Ao tnv 7" w apxileL n ooTEOTIOINON OTLC
Sdladuoslc.

% 2TO ECWTEPLKO TWV KATABOAWY TWV AKPWV
dladopormnolovvtal o€ HUOBAACTEG TA LLUOYEVN
npodpopa tou ponABav aro to SEpUOUUOTOULO
TWV CWHULTWV.

s OL puoPAdotec aBpoilovtal kat oxnuati{ovv pa
HeyaAn puikn pala os kaBe katafoAn akpou.

s KaBe puikn palo Staxwpiletol og paylaio Kot
KOLALOLKN pHoipa.
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AANATEZ OEZHZ AKPQN

-ApXLIKQ, TOL AKPOL EKTEIVOVTOL KOLALOKAL.

-Apyotepa, Ta Avw akpa otpedovtal katd 90° tpoc ta £€w => ol
QYKWVEC OTTOKTOUV PaXLOLO TIPOCAVATOALOUO

-Ta kAtw dkpa eploTpEPovTal katd 90° => ta yovata omoKTouV
KOLALOKO T{POCAVATOALOUO.



o0 4 ’
MUuLKO 2uoThua
To cUVOAO TOU HUIKOU CUCTAMOTOG TIPOEPXETAL ATIO

TO Hecodepua, ANV TWV HUWV TNC ipLdac.
OL puoBAAOTEC TTPOEPXOVTOL OTIO TO LECEYXU AL,

Avarttuén Aeiwv Muwv

Mpoépxovtal armo To OTAAXVLKO LECEYXULA TTOU TIEPIPAAAEL TO
evbodepua Tou evteplkol cwAnva.

AAANA : OLAgiol pUEC oTO TOYYWUATO TWV AYYEIWV TIPOEPXOVTOL
QO TO CWHOTIKO LECOSEPUOL.

OL uvec iptdbac poEPXOVTAL OO TA LECEYXULLOTIKA
KOTTOpOL EEWOEPULKNC TIPOEAEVONG.

Opoilwg Kal T HUoemdnAtaka KUTTOPO TWV UALKWY KOl
LOPWTOTTOLWV AOEVWV.

H epdavion MUKWV MTUPHAVWY GTOUC
ATPAKTOELOELC pUOPAAOTEG =>
Awadopornoinon oe Asioug HUEG.

Smooth muscle

Neural Tube

Paraxial Mesoderm

Intermediate Mesoderm

Lateral Plate Mesoderm
1. Somatic
2. Splanchnic

Somatic = Parietal
Splanchnic= Visceral




Avarttuén Kapdiakou Muog

MpogAeuon amod tn omMAXVIKA
otifada mAdyLov netdAov tou
LECOOEPUATOC.

Kapdilakéc puoBAdoteg
oxnuatilovral we avénon Ko
Sladopormoinon HEUOVWHUEVWV
KUTTAPWV.

Ot puoPBAdoteg mpooduovtal
HETOEL TOUC AANA OL pEpPBPAVEC
Toucg Hev ouvtrikovtal. ATO TIC
TEPLOXEC TtPOOaPUONC
T(POKUTITOUV OL ERBOALULOL
diokol.

H avénon tTwv KapSLokwv HUikwv
VWV TtPOKAAE(TaL oo to
OXNUOTLOUO VEWV HUOVNHOTIWV.

Cardiac muscle

Skeletal muscle

Smooth muscle



Avartuén ZkeAetikwv Muwv

o JKEAETIKOL pUEG Bwpaka = amod PUoPAACTEG Ao TO
HECEYXUHO LLUOTOMUIWY TWV CWULTWV

* MUEG TwV AKPWV —> ATO LUOYEVH TIPOSPOoUa KUTTOPA OTLG
KATOBOAEC TWV AKPWV

ETluKuvon muprnvwy Kol KUTTOPLKWY CWHATWY OTO LECEYXUHOTIKA
kOTtapa = Atadopomnoinon oe puoBAdoTeC.

&

JUVEVWON TWV aPXEYOVWV
MUKWV KUTTApWY =>
HUOOWANvVapLL

Embryonic

mesoderm cells Myoblasts

——————
1) Embryonic
mesoderm
cells undergo
cell division
(to increase
number)and
enlarge.

Yo

JUVeEXNAC ouvINén LUoBAaoTwyY Kot
HUoowAnvapiwv => Avénon

Hey£Boug touv puag. MNepuilo oxnuotiletal and toug

tvoBAdoTEG.
OpolwG KoL To EMLUULO.

Myotube

(immature ——Satellite
multinucleate cell
muscle fiber)

( 2 3

Mature
skeletal

2)Several - (3)Myotube muscle
myoblasts matures into fiber
fuse together skeletal

to forma muscle fiber.

myotube.
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Payxiaio
EMA§OVIKO THAMA

!

TUNUOTIKOUC MUEC
KUpLOU Aéova CWHOTOC:
EKTELVOVTEC HUEG 22 &
TpOXnAou

KolAlako

UTta{OVILKO THAMO

!

ATIO TOL QLUXEVLKA LUOTOULAL:
OKAANVOC, TPooTtoVOUALKOL HUEC
K.OL.

ATtO T OWPAKLKA HUOTOMLAL:
TAdyLol & KoLALAKOL KOLUTTTAPEC
HUEC 23,

ATtO T 00pUTKA HUOTOULOL:
TETPAYWVOC HUC

MuUec akpwv

MeoomAeUplol HUEC

MUEC KOLALaLKOU TOLXWMOTOC



Age | Size
(whs) | (mm) Shape Form Bones Muscles MNerves
c Wi | Trilaminar Meural
o notochord plate
Limb : MNeural
il Sclerotomes Somites iibe
Hand Mesanchyma
& plate condenses Pramuscie
[y
L
E
i
P i Fusion
12 Digits | Chondrification myotomes
7 Limbs Early Differentiation
rotate ossification
23 Fingers Definite Cord equals
separate muscles vertebral
length
F Sex Ossification
12 | 156 “ determined | spreading
4l 18 | 112 Face Joint Spontanecus
E human cavities activity
Myelin
20 Body more sheath
40 proportional forms: cord
ends L3







SAGITTAL METOPIC UNICORONAL BICORONAL

Tea
=

Scaphocephaly Trigonocephaly Plagiocephaly Brachycephaly
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