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unth

szuuilanwasvaoniden (cardiovascular system) Wusyuundnuessiesniefisy
aududduusnluszezduuile Wewinduuslewsyiulnegimnduarsn (placenta)
Lignsnsavhmtifliansemsiiiieamefuanudesnmsveaduuileld dofu Buusledasud
mamunsruuhlaaznaendontuiielisineldsuasemsiiiemessnsiaiaiule
Tnemsitmuvestilalussesusnasiminieadouduisnunsivavesdessnduusleluss
3n iewaniUdswveadeaniisa (fetus)

waasuniauesiala (cardiac progenitor cell) ﬁlmwﬁ’gaqslu%uﬁﬂumaﬁ
(epiblast) karagn1winuineanIifinanIn (primitive streak) ﬁauwzﬁmmﬁbuﬁwaamju
wadfieiaududiudy (cranial segment) w09l wazdasnsesnveuion (outflow
tract) s primitive streak lugausnaduiuniesowdiudelolsni3eriiZea (oropharyngeal

membrane) waziia¥alwad (neural fold) 91niiu nguwadazimwinaiduialavosans

(ventricle) uaglalfa Jluda (sinus venosus) waralARBUTIHTY streak MuwasnguwsAlY

¥
! aa o 1

PNFUAUAwaanguiliisumiseglutu epiblast Wawadiinsiadeuniny primitive streak

Jusnluvinmdiuiivesiigou szviliisadiudsudumiafiegunegluduaunasia
(splanchnic) ¥edtawasa wwav flwiAsu (ateral plate mesoderm) LLazgﬂmﬁmﬁﬂmmaé
W13a3ea (pharyngeal) ﬁagﬂu%’mau‘lmai‘u (endoderm) ﬁﬂﬁmaémjuﬁﬁwuﬂmﬂuLszjaé
n&nanilettla (cardiac myoblast) wionfutuasiinisusnguesnguden (blood island)
Fenquidentasiuulufueadidindonuasasmdannieludu splanchnic mesoderm
#2e lutasil blood island waviwadndnileiivsnadutvessseuasinsdosindy

A v

sufendnilesediuveusuiiofeuszam (neural plate) Sonuiiiudin asaledda
Tla¢ (cardiogenic field) (3Ufi 1-1) Inegesiuneludiduuilonegwilenouiinuinenas

nanewdudeadeiuiila (pericardial cavity)
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Cut edge of amnion

Primitive node

Myoblast and
Blood islands

Primitive streak

Neural plate

Splanchnic

mesoderm layer

Blood islands

Endoderm

B.

Pericardial cavity Connecting stalk

Ectoderm

Allantois

Notocord

Cardiogenic field

C.

Ul 1-1 uansdumisvesnguiwadisannduidlauazuasaiden
A. wanIngugasluusn cardiogenic field HB3NNATUNSIMAIIINARN amnion 88N
B. nmdnvauansiLisres blood island flaglutiu splanchnic mesoderm
C. Anluwn cephalocuadal wanwLRLYee pericardial cavity Way cardiogenic field
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1. msawnzddiID (Development of the Heart)

msuicunia:inmtspaondRdlp (Formation and position of the heart tube)

nsianvewiladudulsnanasd@nid 3 Buainnsfinguieadiienin
wesdlouanafn (angioblastic cell cluster) luusiies cardiogenic mesoderm QﬂL%ﬁEJ’J‘Lj’l
Mnnauadluty endoderm vil¥ angioblastic cell nauiwamaunaedure (tube)
36n71 endocardial heart tube slaluszesBuusnazdl endocardial heart tube 1WA
2 $u 9niu Baslearihudaufiuinniushly endocardial heart tube Vagidunagdniu
Tuwwnansldduriewilaviewdisn (single endothelial heart tube) USIRMMTINA1V8T
cardiogenic area wii1se oropharyngeal membrane uaz neural plate wiiilefinsUnves
MoszuuUsEam (neural tube) warinisiasaeeneanadivessyuvUseamaiunanssuiuil
mswusemvenduuilelunsinumnazne vilidiuves oropharyngeal membrane gnfis
Tumadiui (rostral) wesisou Tuvueiiilawasdoudoruiilaszindoufninuinui
egiisziunsuazsziuonluiian (U 1-2)

wannBuusloaziinisiusesaluwuiialumg (cephalocaudally) ududuusled
finsWusemeiudng (aterally) 8néae nasinmsiusadaluie 2 uwr agsilvusin
d1ums (caudal) vewiilalunewisuusn (cardiac primordial) finsaanddneiy sniiu
Uslunegn (caudal end) TurnilBuuslefimsserusduuinmves cardiogenic field
finsveneninseendiiewruiuy outflow tract uazvhlaresans sy luduneuiiile
wildnuauzuvieiinisvensruinvesvieatsseiles meluieazUszneusnowadyiavie
magulusazdundraierlaneiuuen Tnewleezldsudeasndumediulatsves
vievla uazSuiinmsdudensenanilasiudruldmweneseinidl 1 (1% aortic arch) 14hg
vaendenuadlngifiunds (dorsal aorta) fiusnadiuiveaduuile

vierla (heart tube) Aimdmianazivameseonunniuaudluly pericardial
cavity 39 heart tube znfinfunsundmes pericardial cavity se nesda amsiey
(dorsal mesocardium) (31117; 1-2) dlefinsimunveaduuslosnndu dorsal mesocardium
Havamemelunaaluwsmauaisanesmiiiea (transverse pericardial sinus) i

sgvindesdaviuilatietenasun
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Neural crest

Dorsal aorta

Splanchnic

Angioblastic cell mesoderm

layer Endocardial

tube

clusters

Endoderm

Foregut

Dorsal Pericardial cavity

mesocardium

Cardiac jelly

Myocardium

Endocardial tube
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Tunzdifinsuensruinges heart tube nénanilavilavedinemudfiusnntu uay
finavdsansuoniberiuuad (extracellular matrix) HissnTudie Sawaannisvdsansiae
yhlidundundegnueneenandurisnigluviertila uenainiu MeBideaisad (mesothelial
cell) ﬁagjuuﬁwmmﬁfqﬁgu'iwdwziaqam,l,azsdmﬁmﬁL%'EJmh WiVl N5IuaRDsL (septum

v
v =<

transversum) agstatududeiuilalusiefinifides (proepicardium) wdaniu
nauadiariinsedouttesumimessadlveguuilaflewmuluidudnlvaeador
sl vathBevuiladafinaWanannngy mesothelial cell Aifisuvmisagiuzian outflow
tract wasvialadne deu Tuduneudilonsdsznoudeideibo 3 Fuldud

1. Bulamsifisn (endocardium) Wuduwadidoyin (endothelial cell) fiysu
Tuveeiila

2. luTemfifien (myocardium) agnssnansuasiudinvoanduiiovila

3. dNA1sLReN (epicardium %38 visceral pericardium) Lﬂu%uuaﬂqmﬁ
Readeaiumsadrmaendonualalsutd (coronary artery) Tngsauduwos endothelial cell

LALTUNANUL LB UTBIVIADALEDANLE
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1.1 mskyuluovadmld (Formation of cardiac loop)

WilavesuywdUsenaume 4 vies wiaduiilaiesuu atrium) 2 es uaziila
#09819 (ventricle) 2 vo4 Imaﬁguﬁ'ﬂﬁ]Law'%lanum'%@m% (atrioventricular valve) BsUsznau
Freaulunda (mitral valve) fuszminafilafesuudreuasiesansdne wavaulnsiadn
(tricuspid valve) fusgmineialaviosuuruagiowdnann wenaniu silaviosanadegniu
nvaoALdonlng) Im&ﬁywﬁu:ﬁqms‘ (semilunar valve) 8néae Tnefiauialuin (oulmonic
valve) fuszwinemlaResarsuniunasndenialuund i (pulmonary trunk) waz
fueeatin (aortic valve) fuszmitsilavesasdefunasndeniosssnt (Uil 1-3)

nilsasilalivisdssuiavdinesse Inentdwinlavessvdulnguseneumediuivivse

Right Left

Atrium

Tricuspid Mitral
valve valve

Pulmonic Aortic
valve valve
Ventricle

JUN 1-3 awlaazunsuuansdlunige vesiala uazdunlsvasduinla
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duhued heart tube iFuvAnTelAnoidursiamuduuiing villvidu bulbus
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fruuu wavAeulumsiudnevessnenie Tuvasdl primitive atrium wag sinus venosus
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