MeaouumHckn pakynteT YHuBep3uTeTa y Kparyjesuy
UHTerpucaHe akagemcke ctyauvje meauuuHe
KaTtegpa 3a Xuctonorujy u em0puonorujy
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KapanoreHu permoH

. EHpokapaHe Tybe op3arHe aopTe
Yolk sac with ~«— Plane of section C A PA y 'D' P P
blood islands l
N Hear! primordium
______________ Level of
saction B
- Site of
~~ cropharyngeal

membrane

Neural plate

___Cut edge
of amnion

__ Site of cloacal
membrane

Connecting stalk

Cpue noynkwe ga ce passuja y Tpehoj Hegerbu y cpiaHOM pPermoHy Koju ce Hanasm y 604HUM
AenoBuMa embpuoHarnHor aucka (mesoderma cardiogenicum y cnnaHxHonseypanHom
mMe3onepmy)

OBaj pernoH fokanu3oBaH je KpaHuWjanHo 1 natepasriHo o HEPBHE nro4e.

HuumjanHo, BacKynoreHe3oM HacTajy Manu KPpBHU CyO0BU KOju hopmMupajy NoTKoOBUYACTU
cnneTt Ha 4YnjeMm mecTty he ce obpasoBaTtn 6yayhe cpue.



KapanoreHu permoH

Yolk sac with
blood islands

EHgokapgHe TyOe [lop3anHe aopTte

'<— Plane of section C

Hear! primordium

Level of
saction B

: Site of
~~ cropharyngeal
membrane

MNeural plate

___Cut edge
of amnion

__ Site of cloacal
membrane

Connecting stalk |

Y cp4yaHoM pernoHy opmmpajy ce eHaokapaHe ueBu — Tybe (Mo jegHa ca cBake CTpaHe
eMbpuoHanHor gucka).

3ua eHOOKapOHUX LEBU cacToju ce o4 jeaHor crnoja eHaotenHux henwuja.

EHpoTenHe henuvje HacTajy andepeHunjaumjom meseHXMMcKux henuja cnnaHxonneypanHor
mMesodepma.



KapanoreHu permoH

. EHpokapaHe Tybe op3arHe aopTe
Yolk sac with ~«— Plane of section C A PA y 'D' P P
blood islands '
N Hear! primordium
______________ Level of
saction B
- Site of
~~ cropharyngeal

membrane

MNeural plate

___Cut edge
of amnion

__ Site of cloacal
membrane

Connecting stalk |

Ynopeno ca pa3BojeM eHAoKapAHUX LeBM, Y Me3eHXUMy Agop3ariHe cTpaHe eMGpuoHanHor
[vcka, ca obe cTpaHe HoToXxopae, pa3Bujajy ce NnapHe Jop3anHe aopre.

Hop3anHe aopTe ce NoBe3yjy ca eHAOKapaHUM LEeBMMa M Tako NocTajy NpuMapHM oaBOAHM
cyn 6yayher cpua.



CaBujake eMOpUNOHa

N — Neural fold

Dorsal aorta

Somatopleuric
HakoH TOrM, TOKOM nartepo-narepariHor

n uedpano-KaygarnHor caBunjama

eMbpuoHa, gonasun Ao pacTta uedanuyHor A
Habopa 1 npemeLluTakba eHAOoKapAHUX

ueBu 13 LedannyHe y TopakanHy

peruvjy.

EHpookapgHe ueBu cnajajy ce y
jeAMHCTBEHY cpyaHy ueB 1 obpaasyje ce
npumMopaujym cpua.

KpaHujanHu KpajeBu gop3anHux aopTu
noBfiaye ce BeHTpanHo 1 obpasyjy
AOP30BEHTpPariHy NeTrby Uin NpBU
AOPTHM NyK.
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Migrating
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_~Pharynx
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Neural tube

—— —Neural crest cells
econdary heart field
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Y nepuoay of 4YeTBpTe A0 NneTe Heaerbe

pa3suhe ce cepuja og 4eTUpn N BULLIE

aopTHUX nykKoBa (y cknony opmmpara
c¢hapuHreanHux fiykoBa) C

Fused endocardial
tubes

Fused myocardium



Pericardial coelom
(ventral to brain)

Cut edge of amnion

Neural groove

_ Levelof
section B

Neural fold

Neural groove
Mesenchyme

(embryonic
connective tissue)

Neural fold Dorsal aorta

Notochord
3rd somite

Amnion

Lateral

Primitive node fold

Pericardial coelom
(future pericardial

Primitive streak A cavity)

B Wall of yolk sac

Endocardial
heart tube

EHgokapaHe ueBu ce npubnmxkasajy 36or narepo-natepanHor caBnjama



N\ — Neural fold

Dorsal aorta

dopmupar-e 1 caBumjare
NPUMUTUBHOT cpua — pys3unja
eHaoKkapaHux uesu (aaH 20-22)

Somatopleuric

~Splanchnopleuric

Migrating
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Fused endocardial
tubes

Fused myocardium

\ ">\ Martinsen & Lohr, 2005

Septum transversum



CnajatbeM eHOOKapAHUX LieBU HacTaje

. \
jeOVMHCTBEHA NpPUMapHa cpYyaHa ueB. Neural fold

Dorsal aorta

Somatopleuric

Y No4yeTKy HacTaHka, y NPUMUTUBHO
cpue ynMBa ce Ha CBaKOj CTPaHu No Tpu
napa 4OBOAHUX CyAOBa:
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Martinsen & Lohr, 2005

Septum transversum



3ajegHNYKe KapaAuHanHe BeHe —
A0BOAE Y CpLe BEHCKY KPB 13 Tpyna u
rmaBe embpuoHa

ButenycHe BeHe — 1OBOAE KPB U3
XXyMaH4yaHe Kece

YmMmbOunukanHe BeHe — oBoae
OKCUreHMCcaHy KpB 13 nocTerbuue
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Migrating
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Martinsen & Lohr, 2005

Septum transversum



o 21. paHa, npumapHa cp4yaHa LueB
61Ba NogerbeHa cepmjom cyxera u

npowmpera o Kojux he y cnegehunx
NneT Hefesba HacTaT NpeTKomMope U
KOMope.
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Septum transversum



[ paha npumapHe cpyaHe LeBu

» ApTepujcko ctabno

* KOHOTPYHKYC (TPYHKOKOHYC)

 Bulbus cordis

Conoventricular
canal

Atrioventriourar * [lpumnTmMBHA KOMOpa

canal

« [lpmutTnBHA NpeTkomMopa

* Sinus venosus

Blood inflow
(“venous”)




[ paha npumapHe cpyaHe LeBu

Conoventricular
canal

Atrioventricular
canal

Blood inflow
(“venous”)

Ha gorwem, ynasHom Kpajy npumapHe
CcpyaHe LieBM Hanasn ce BeHO3HU

CUHYC (Sinus venosis).

Cagpxu (oenMMmnyHo cactaBIbeHE)
AEeCHU 1 NeBn por Yy Koju ce ynueajy
no jegHa of (NapHUX) BUTENYCHUX,
YyMOUSUKarHNX 1 3aje AHUYKNX

KapauHaJliHUX BEHA.

KpaHujanHo og BeHO3HOr CUHYCa,

HaJria3e ce.



Blood outflow

Conoventricular
canal

Atrioventricular

Blood inflow
(“venous”)

[Mpowmnpere - NPUMUTUBHA NpPeTKoOMopa
(atrium primitivum)

KoHCTpuKUMja — aTPMOBEHTPUKYTAPHN NN
OynGoBeHTpPUKYynapHu cynkyc (sulcus
bulboventricularis)

[Mpowmpere — NPUMUTUBHA KOMOpa
(ventriculus primitivus)

KOHCTpUKUM]ja - UHTEPBEHTPUKYITapHU
CYIKycC.

[Mpowmnpere — cpyanHm 6ynodyc (bulbus
cordis)

[Mpowmperse — KpaHunjanHu kpaj bynodyca —
KOHOTPYHKYC (conotruncus).



Blood outflow

Conoventricular
canal

Atrioventricular

Blood inflow
(“venous”)

Oa npuMuTMBHE nNpeTKkomMmope passuhe
ce npeTKkomMmope.

Oa npumnTuUBHE KOMope pa3sBuhe ce
Behu geo nese Komope.

Op cp4yaHor 6ynbyca (oowu aeo)
dopmupahe ce Behn geo necHe Komope.

Op KoHOTpPYHKyca dhopmupahe ce
AUCTanHun aenoBu neBe N AecHe
KoMope (YKIby4dyjyhu cpyaHu KOHYC U
apTepujcko ctabno).

Truncus arteriosus nogenvhe ce Ha
ynasHy aopTty u nnyhHo cta6no.



KpBHU cynoBu eMbpuroHa (26. aaH)

Anterior, common, and posterior cardinal veins
- = . -

| Dorsal Ir;tersegmema
Aortic arches

: | ~ Umbilical artery

/

Amniotic cavity
/

Amnion

Chorionic sac
{primordial placenta)

raw
Primordial
heart 2

Vitelline vein

'l
‘.'
Umbilical vein |

Umbilical cord

Yolk sac
Vitelline artery

Truncus arteriosus Ha ropseM Kpajy cnaja ce ca npoLuMpeHemM — aOpTHa Keca
OBa keca HacTaBIba Ce Ha NPBU aOPTHU NYK U Jarbe Ha joLl YeTUPU aopTHa NnykKa oA

KOJUX he ce pa3BnNTU rnaBHe apTepMje rmase u Tena



[ paha cpyaHe ueBu

Neural groove

s * 3uvA jeANHCTBEHEe eHAoKapaHe LieBun
Foregut ] k cacToju ce og eHgoTena (byoyhu
Firsr: aortlc N eHOoKapa) OKpY>XeHOor rycCtToM Macom
arc ‘ cnnaHxonneypanHor mesogepma.
Amnion ‘

\/
Epicardium | HEPBHW 'PEBEH

Myocardium § BIACLIEPAHWN
ME3OOEPM

Cardiac jelly
Pericardial
cavity

Endocardiu

EHOOKAPOHA LIEB
Vitelline vein

Yolk sac

A 22 days



[paha cp4aHe LeBu

« CnnaHxonneypanHu mesogepm

S:,:Z: TR oudpepeHuUmpa ce y fiBa croja:
First aomc\ k « Cnomawmu (of Kora he HacTatn muokapn)
g N *  YHyTpawbm (CpyaHn Unu kapamjasHu
Amnion )i xerne)
\“T'/
Epicardium | HEPBHW 'PEBEH

Myocardium § BIACLIEPAHWN

Cardiac jelly | MEBOOEPM
Pericardial .
cavity Endocardium EHIOKAPOHA TYBA
Vitelline vein

Yolk sac

A 22days



[paha cp4aHe LeBu

Neural groove —£_\ « CpuaHu Xere NPOAYKT je CuHTese
Foregut\ henwnja MMokapaa TokoM
First aortnc . andepeHumjauvje.
arch K « Xene pasgBaja eHaoKapa o4 MMoKapAa.
Amnion ‘
“"
Epicardium | HEPBHW 'PEBEH

Myocardium § BIACLIEPAHWN

Cardiac jelly | MEBOOEPM
Pericardial ‘
oavRYy Endocardium EHIOKAPOHA TYBA
Vitelline vein
Yolk sac

A 22days



[Topekno n murpauuja npoenukapgHux henuja

Myocardium
Cardiac jelly

Pericardial

cavity Outflow o
Tract  Epicardium

Migrating \‘

_ proepicardial cells §f

Endocardium

Atrium

Sinus venosus

__ Septum
transversum

Martinsen & Lohr, 2005

* /13 cuHyca BeHO3yca 1 TpaHcBep3anHor cenTtyma ka NnoBpLUVHK cpua Murpupajy
henunje cnnaHxonneypanHor mesogepma of Kojux he Hactatu mesotenHe henuje
BUCLIEparnHor nucTa nepukapaa.



[Tonynauuje henuja y embpuoHanHom cpuy

Myocardium
Cardiac jelly

Pericardial

cavity Outflow o
Tract  Epicardium

Migrating \

_ proepicardial cells §f

Endocardium

Atrium

Sinus venosus

__ Septum
transversum

Martinsen & Lohr, 2005

« [locToje Tpu henujcke nonynaumje: MMoreHe, HeyporeHe 1 BacKyrnoreHe.

« Op MmnoreHmx nporeHnTopa HaCTajy KOHTPAaKTUJIHN KapANOMUNOLINTMU.



[Tonynauuje henuja y embpuoHanHom cpuy

Myocardium
Cardiac jelly

Pericardial

cavity Outflow o
Tract  Epicardium

Migrating \‘

_ proepicardial cells §f

Endocardium

Atrium

Sinus venosus

__ Septum
transversum

Martinsen & Lohr, 2005

« BackynoreHn nporeHUTOpU Harnase ce y npoenukapgHoOM opraHy (3adetak enuvkapaa).
* Hbunxosom gndepeHumjaumjom HacTajy BeSMBHOTKUBHeE, rnatke muwumhHe n eHaoTenHe
henuje.



[Tonynauuje henuja y embpuoHanHom cpuy

Migrating neural
crest cells

\\¥ Neural | '
ALf tube
":::,-_..,',.. 2 . ' : Truncus \
g ¢ arteriosus A\
” Bulbus g LR
. # ) cordis
' Descending ;
aorta Aorlic smooth muscle
, G
Neuron
= b‘)_‘._ /u\-ﬁ/

KapawjanHe henunje HepBHor rpebeHa

HeyporeHe henuje (nopeknom n3 HepBHOr rpebeHa) npeacrasrbajy nporeHntope henuja
cnpoBoOAHOr cucTtema cpua.

NMypkuweoBe henunje andepeHumnpajy ce nojasBomMm apTepmjckor cnneta cpua (oko
KOpPOHapHUX apTepwuja).



PemogenoBake cpyaHe LieBU
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PemogenoBamwe cpua obyxBara: .

cTBapar€e cpyaHe netTrbe

doopMupare KOMOpPHe nperpage
» obOpasoBare NeBMX N OECHUX

pemMopenoBake NpeTkoMopa 1 koMmopa
dopmupare npeTkoMopHe nperpaae

aTPUOBEHTPUKYITAPHUX, a0OPTHUX U NNyAHNX
3anucraka.



PoTtauwnja cpyaHe uesmn 3a 90°

Amnion

Foregut o g,

First aortic —
arch

Endocardial -
heart tube

Pericardial —
cavity

Yolk sac

Vit'elline ]

veins

OOP3AJIHN
’ ME3OKAPONJYM

Perforated dorsal Dorsal aorta
mesocardium



CaBujare cpyaHe ueBm — S dpopma

Neural groove 2nd aortic arch
1st aortic arch

Neural fold

Truncus
arteriosus

Truncus
arteriosus

Future left

Bulbus ventricle

cordis

Ventricle Future

right Primordial
y ventricle atrium
Primordial
atrium
Sinus Common .
venosus cardinal vein
D E
Umbilical vein Umbilical vein Vitelline vein



PemogenoBake cpyaHe LieBU
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Y nepuogy op 23. Ao 28. gaHa passunha pemoaenoBakbemM cpyaHe LEeBU YCrocTaBibajy ce

oaHocu usmehly npeTtkomopa u Komopa.
CpayaHa ueB ce nsgyxyje n casunja gopmupajyhm netrby (cor sigmoideum)



PemogenoBake cpyaHe LieBU
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Bynbyc ce gucrnouupa Ha gorne, BEHTpasrHO U yaAeCHO.

NpeTkomopa ce nomepa nosagu un rope.

Komopa ce nomepa npema neBoj cTpaHu.

3axBarbyjyhu oBMM NpomeHama, ycrnocTaBriba ce rnpasunaH noroxaj cpyaHux WwynsbuHa.



dopmunparse MefynpeTkoMopHe nperpage

Superior vena Septum primum
cava -
Right atrium endocardial
. . cushion
< |
Right endocardial
S'?:::Jr; cushion Superior endocardial

cushion

Zr'\%rgcafdoal Left endocardial
cushion cushion

Infenor

SR inferior

e endocardial
Ventricle cushion

Cross section of heart
between atrium and ventricle

Infenor vena cava

A \ 33 days

MNpeTkoMoOpHa nperpaga HacTaje cnajakbem ABe HenoTnyHe, NpMMapHe U ceKyHaapHe
nperpage.

O6Ge nperpaae MMajy npocTpaHe OTBOPE KOPO3 Koje KpB npona3un u3 oyayhe gecHe y
neBy NPeTKOMOPY, LLITO Ce oABMja TOKOM LIenor npeHartanHor passuha.



dopmMmupare npnmapHe MeNYNPETKOMOpPHE
nperpage — septum primum

Superior vena Septum primum
va 5
. eft
Right atrium endocardial
’ . cushion
v
W, Right endocardial
\ o
O?:,U",:, \ cushion Superior endocardial
o cushion
Zr‘\%r:)!cafdoal _-'5;;";‘ Left endocardial
cushion SN D300 cushion
) - 0N COp
2030 ] ‘o
Inferior e 2 0%0
endocardial ;., S O 0 inferior
cusiwon 6 5 009 endocardial
Ventricle OO cushion

TN 0 Cross section of heart
\? 2% &6 b\%d between atrium and ventricle
L 05 0 A

Infenor vena cava

NMpumapHM cenTyMm HacTaje y 4eTBPTOj HeaerbMu passuha.

Moa NpUTUCKOM KOHOTPYHKYCa KPOB NpeTKoMope rnponaaa HaHuke, opmupajyhu
nonymMece4acTy u3paluTaj Ha roptemM 3uay — NPUMapHU cenTyMm.

A

33 days



dopmupare npumapHe MenynpeTkoMopHe
nperpage — septum primum

eft
endocardial
cushion
1

Superior vena
cava

Right atrium

Ostium
prmum

Superior endocardial
cushion

\ cushion

\ \ Right endocardial

ngh: "/u'// C .'\) ol 2 i
endocardial G / 93'-“ _ Left endocardial
: o cushion
cushiof ' BN a0 0
| \ . X c%o‘go
Inferior L et '0%0
endocardial \/ o.'a",ut . o obo Iinfenor
cushion 2300 5 009 endocardial
"Oé)}’; 009 cushion
Ventricle 0oe 0 2 UL ANEL
ST
2 7
%0 m\/(-\ﬁ)[ \ Cross section of heart
N/ ) 3}“”} between atrium and ventricle
(BN e
J ! 05 ')

>
Infenor vena cava

A | 33 days

Y neToj Heaeron NpUMapHN CENTYM pacTe Ka aTPUOBEHTPUKYTAPHOM KaHany u
HenoTNnyHO pa3aBaja NpeTKoMope.

OTBOp KOju oCTaje n3meny npeTkoMmopa HakoH OBOI HEMOTMNYHOr 3aTBapara Hasnea ce
npumapHu oreop (foramen primum).



dopmupare npumapHe MenynpeTkoMopHe
nperpage — septum primum

Superior vena Septum primum

cava
eft
endocardial
cushion

Right atrium

Right endocardial

O?:,Ur:n cushion Superior endocardial
e cushion
’
R,'\%h' rdial Left endocardial
- ]
g r:t;‘, . cushion
Ushi
Infenor
endocardial inferior
cushion endocardial
Ventricle cushion
Cross section of heart
between atrium and ventricle
A \

cTtoBpemeHo, y eHooKapay nepudepHor gena atTpMoBEeHTPUKYNapHor KaHana,
dopmMmupajy ce 4eTupmu eHgokapaHa jactyumha (nesu, 4eCHU, rOpHU N LOH:N).
Fopwe 1 fowe jacTy4e cnajajy ce y uHTepMmegujapHu centym (aenv AB kaHan Ha
OECHU 1 Nnesun).



dopmupare npumapHe MenynpeTkoMopHe
nperpage — septum primum

Septum primum

Superior vena

cava
eft
Right atrium endocardial
cushion
Ostium Right endocardial
pr mu m cushion Superior endocardial
N
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Right

'n% o Left endocardial
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endocardal inferior

cushion endocardial

|'.‘u5r‘,loq
Ventrnicie

Cross section of heart
between atrium and ventricle

infenor vena cava

NMpumapHu 1 MHTEepMeaUujapHU CenTymMm ce 3aTMM cnajajy 3artBapajyhu npumapHu oTBop.
Tokom 3aTBapar-a npMmMmapHOr oTBopa, anonTto3om henuja y npumapHoOM cenTymMmy HacTaje
BULUE ManuX LWyNSbMUHa Koje KOHynpajy y HoBn — ceKyHaapHu otBop (foramen
secundum) — KpB 1 garbe Te4ye U3 JeCHe y NieBy NPETKOMODY.



dopmMmuparse cekyHgapHe MehynpeTkoMopHe
nperpage — septum secundum

Septum primum

Superior vena cava ——t—
Ostium secundum

Septum secundum —x \

— Left atrium
Right atrium /
- N ?g} Left
Right S5 endocardal Superior endocardial

endocardial \ / cushion cushion

cushion C
// <
2
\ /5
\ Q" r'(/’ /
g 0
/ , Inferior endocardial
cushion
7
2

Cross section of heart
between atrium and ventricle

Infenor g % \
endocardial ﬂ D &
cushion 6 @5 d
(=)
Ventrcle <

Inferior vena cava

A 7 Bth week (40 days)

[lok npumMapHu CeNTyM joLU YBEK pacTe, ca KpoBa AeCHEe NpeTKoMope Nnovnke Aa pacrte
3agebrbanu, mmwnhaesn ceKyHAapHM cenTyMm (septum secundum).

CeKkyHOapHu cenTymM He gocexe A0 MHTepMeaujapHe nperpage, a NpocTop Koju ocTaje
namehy wnx Hasmea ce oBanHu oTBop (foramen ovale).



dopmmparte mehynpeTkoMopHe nperpaue
foramen ovale

Superior vena cava eptum primum
Septum secundum :

Right atrium

Left ventricle

Muscular
ventricular
septum

Inferior
endocardial
cushion

Right ventricle

Inferior vena cava

Early 7th week (43 days)

[lok npumMapHu CeNTyM joLU YBEK pacTe, ca KpoBa AeCHEe NpeTKoMope Nnovnke Aa pacrte
3agebrbanu, mmwnhaesn ceKyHAapHM cenTyMm (septum secundum).

CeKkyHOapHW cenTyMm He gocexe A0 UHTepMeaunjapHe nperpaae, a NnpocTop Koju ocTtaje
namehy wnx Hasmea ce oBanHu oTBop (foramen ovale).



dopmmparte mehynpeTkoMopHe nperpage
foramen ovale =

Superior vena cava eptum primum

Septum secundum

Left ventricle

Inferior Muscular
endocardial ventricular
cushion septum
Right ventricle

Inferior vena cava

Early 7th week (43 days)

 Ycnepg Tora, KPB U3 AeCHe Yy JieBYy NpPeTKoOMOpPY Mposra3n Kpo3 AiBa OTBOPa — oBaJiIHU
CeKyHOapHMW.



dopmmparte mehynpeTkoMopHe nperpage
foramen ovale

 HakoH pohema, nputncak y

Septum secundum neBoj KOMopK pacTte 360r KpBu

Septum primum Koja gonasu n3 nnyha.

*  denkcndunHu npumMmapHu
cenTym npurbyosoyje ce y3
PUrMOHN CEKYHOAPHM.

Aeives « [lpekunaa ce KpeTarwe KpBU N3

e vHtREe OeCHe Y feBy NpeTKoMOopy.

 HesaTBapare — aTpujanHu
cenTtanHu gedgexr.

Superior vena
cava

Septum spurium

Right atrium

Ostium secundum
Foramen

ovale Septum intermedium

AV valves mem=—==

Chordae tendinae —

Right ventricle

Papillary muscle

Inferior vena cava

D 3rd month



RIGHT ATRIUM
HIGHER PRESSURE

Septum secundum —»

LEFT ATRIUM
LOWER PRESSURE

{

\

Oval foramen /

|

|

|

]
il
bt
I
o
!
¥
H
&

&
it
it
&

~<€— Septum primum
(valve of oval foramen)

[1Ipe pohemna

[106po okcureHncaHa KpB
npenasn u3 gecHe
NpeTKoMope Kpo3
doopaMeH oBare y rnesy
NPETKOMOPY Kada pacTe

NpuUTUCaK.



[locne poheka
RIGHT ATRIUM LEFT ATRIUM P r]
LONERPRESSURE | HIGHER PRESSURE

[TpuTncak y nesoj

i npeTkoMopu pacTte 360r

Septum secundum ——» | .
KpBW KOja aonasmn n3

nnyha.
! ¢ y

[MpurbyOrbyje ce

Oval fossa/ nprMapHn y3 cekyHaapHW
cenTtym, 3aTBapajyhu
doopameH oBane u
| ~<€— Septum primum _
: doopmupajyhmn docy

B : oBarnvc.




dopmmpare mehykomopHe nperpage
nperpahuBake kKomopa n doopmmpare AB 3anucraka

Truncus
arteriosus

Right
auricle

cords

Muscular
ventricular
septum

A 44 days

MehykomopHa nperpapa (septum interventriculare) nounte ga ce gopmupa Kpajem
YyeTBpPTE HeAgerbe pa3suha ypactawbeM OynbOBEHTPUKYNAPHOr CyriKyca Yy nNpocTop
namehy éyayhe nese n gecHe komope — muinmhHmM geo mehykoMmopHe nperpage.



dopmmpare mehykomopHe nperpage
nperpahuBake kKomopa n doopmmpare AB 3anucraka

Truncus
arteriosus

Right
auricle

Right
ventricle
Muscular
cords
Muscular
ventricular
septum B

Y nepuoay op, 5. no 8. Heperbe HacTaje MeMbpaHCKU aeo MefjyKoMopHe nperpage,
KOju ce HacTaBSba Ha Beh noctojehu muwimhHm geo.



dopmmpare mehykomopHe nperpage
nperpahuBake kKomopa n doopmmpare AB 3anucraka

Superior vena Septum secundum

Atrioventricular
valves

Septum primum
Septum spurium

Ostium secundum
Septum intermedium
_—AV valves

Left ventricle

AV valves

Chordae tendinae—

Chordae
tendinae

Right ventricle

Papillary muscle

Muscular
ventricular
septum

Inferior vena cava

D 3rd month

NMHTEPBEHTPUKYNAPHW CEINTYM= PARS MUSCULARIS+PARS MEMBRANACEUS

ATprOBeHTpPUKYNapHU 3anucum passujajy ce y nepuoay oa 5. Ao 8. Hegerbe
aenaMmvHaLmjoMm BEHTPUKyNnapHOr MMoKapaa.

Habupawem Muokapaa oko NeBor U AecHOr aTPUOBEHTPUKYNPHOTr kaHana dpopmupajy ce
obocTpaHo NpeaHn 1 3aaHu 3anucTak.

Ha pecHoj cTtpaHu, y Tpehem meceuny, gopmupa ce 1 Tpehu, Mmanm centasriHu 3ariucTak.



Atrioventricular
valves

Chordae
tendinae

dopmmpare mehykomopHe nperpage
nperpahuBake kKomopa n doopmmpare AB 3anucraka

Superior vena Septum secundum

Septum primum
Septum spurium

Right atrium

Ostium secundum
Foramen

ovale Septum intermedium
_—AV valves

Left ventricle

AV valves

Chordae tendinae—

Right ventricle

Papillary muscle

Muscular
ventricular
septum

Inferior vena cava

D 3rd month

NMHTEPBEHTPUKYNAPHW CEINTYM= PARS MUSCULARIS+PARS MEMBRANACEUS

3anucum aopte 1 nnyhHe apTepwuje pasBujajy ce y nepuogy oa 7. Ao 9. Hegeroe o[
ncnynyewa y 3ngy aptepujckor ctabna koja y4ecTByjy Y pasaBajartby aopte v nnyhHe
LMpKynauuje.
ManunapHun muwmnhun og 8. oo 10. Heperve; xopae TeHanHee oa 10. oo 13. Hegerbe.
Op 14. po 10. Heperbe OBe CTPYKType pa3BujeHe Cy Y NOTNYHOCTW.



dopmMmmpare TPYHKOKOHYCHOr CENnTyMa KOjuUMm
ce pasaBajajy aopTta n nnyhHo apTepmjcko ctabno

Future
pulmonary

Truncoconal
septae

Right
auricle

ventricle

Right ot D

ventricle

Superior
endocardial
cushion

Muscular ventricular
septum

5. Hepgerba 9. Heperba



dopmMunpare TPYHKOKOHYCHOI cenTymMma KOjum
ce pasaBajajy aopTta n nnyhHo apTepujcko ctabno

Future
pulmonary
trunk

So S

Truncoconal
septae

Right
auricle

=

Right
ventricle

ventricle

Superior
endocardial
cushion

Muscular ventricular
septum
3 HacnpamMHuX 3ngoBa cpYaHoOr KOHyca 1 apTepujckor ctabna nspacrtajy ABa

oynGapHa Habopa Koja ce cnajajy Ha cpeauHu ncnywasajyhu nymeH.
NcTtawnBawem Habopa oopmupa ce nperpaga Koja pasaBaja fieBU U AeCHU KOMOPHMU

apTepujCKMU U3nasHu nyr.



dopmMunpare TPYHKOKOHYCHOI cenTymMma KOjum
ce pasaBajajy aopTta n nnyhHo apTepujcko ctabno

Future
pulmonary
trunk

Truncoconal
septae

Right
auricle

=

Right
ventricle

ventricle

Superior
endocardial
cushion

Muscular ventricular
HoBom nogenom yHyTap noctojehe nperpage aptepujcko ctabno ce KOHa4YHO Aenu Ha

ynasHy aopTy 1 nnyhHo ctabno, npun 4yemy ce mehycobHo yBujajy y Buay cnmpane.
TpyHkOKOHarnHa 3agebrbawa cnajajy ce ca AoHhUM €HO0KapaAHUM jacTy4eToM U
MUwMhHUM gernom mehykoMopHe nperpage - noTnyHo pasgBajakbe KPpBHUX Cya0Ba,
NoTNyHO nperpahnBawe fieBe U gecHe Komope n dfoopMuparse cpua ca YeTupu WynsbuHe.



Arch of aorta

Ductus arteriosus

Pulmonary trunk

Pulmonary veins

Left atrium

Valve of
oval foramen

Descending aorta

Sphincter Oxygen saturation of blood

Gut=™

Portal vein . High oxygen content

Umbilical vein

=
,,,_-,v“”? . Medium oxygen content
Urinary
UmbilicUs bladder
bllicy \ . Poor oxygen content

[
F A
\ Umbilical
arteries
cs(!l

"ﬂ “'

Placenta

Lower limb 8

Internal iliac artery

PeTYyCHU KPBOTOK

 ToK KpBu oA nnaueHTe
npema cpuy.

* Tpwn waHTa omoryhasajy
3aobunaxere jeTpe u nnyha:

— Ductus venosus
— Foramen ovale

— Ductus arteriosus



Arch of aorta

PeTyCHM KPBOTOK

Ductus arteriosus

Pulmonary trunk

* KuceoHuk (13 kpBu majke y
MHTEPBUNO3HNUM NPOCTOpMMA)
Oocresa y BEeHCKe cyaoBe
XOPUOHCKMX BUMa NocTerbmue.

Pulmonary veins

Left atrium

Valve of
oval foramen

» OkcureHucaHa KpB garbe Kpo3

YyMOUNUMKanHy BeHy ynasmy
Descending aorta eMOpuOoH, Hajgehum genom
KpO3 BEHO3HM KaHan, a
MarUM OefioM Kpo3
XenaTuyHe BeHe.

S

/ Left hepatic vein

LI/ Ductus venosus

Inferior vena cava

Oxygen saturation of blood

Portal vei i
al vein . High oxygen content

Umbilical vein

« KpB gocnesa y Aoky Wynrby

. Medium oxygen content

Urinary

sl ((Q Dt S BEHy e ce mella ca
r AN BEHCKOM KpBW KayaanHor
Umbilical

aena dertyca.

! arteries

s

= =
SV (NS
Placenta

« Tako namelluaHa apTepujcka u
BEHCKa KPB yrnunBa ce y AeCHY
npeTKoOMopy cpLa.

Z

\

N

Lower limb £

Internal iliac artery



Arch of aorta

PeTyCHM KPBOTOK

Ductus arteriosus

Pulmonary trunk

» Beha konuninHa Kpeu U3
AeCHe npeTKkoMope Kpo3
oBasiHX OTBOP Npenasun y
rieBy NPeTKoOMopy 1 MeLla ce
ca MarioMm KONMMYMHOM BEHCKE
KpBM Koja aonasun s nnyha.

Pulmonary veins

Left atrium

Valve of
oval foramen

Descending aorta

* W3 neBe npeTkomMope, KpB
o4s1asn y neBy KOMopy.

Oxygen saturation of bood *  MaHsa KONIMYMHA KPBU U3

— rr— AecHe npeTKoMope Mella ce
ca KpBSbYy U3 ropk-e LWynibe
BEHe 1 o4S1a3n y AeCHY
KOMOpY.

Portal vein

Umbilical vein
_ . Medium oxygen content
Urinary

Umbilicus (C\ bladder

Umb|||cal
éﬂ‘

"' (] \\v

Placenta

. Poor oxygen content

N3 pecHe komope KpB oanasu
y nnyhHy apTepujy.

Lower limb £

Internal iliac artery



Arch of aorta

PeTyCHM KPBOTOK

Ductus arteriosus

Pulmonary trunk

W3 nnyhHe apTepwuje KpB
Behum genom nponasm Kpos
apTePUjCKN KaHan y cunasHy
aopry.

Pulmonary veins

Left atrium

Valve of
oval foramen

«  Mamwum genom ognasmy
nnyha.

S

/ Left hepatic vein

LI/ Ductus venosus

Inferior vena cava

Descending aorta

o N3 neBe KOMOpPe€e KpO3 aopTy
N HEeHe rpaHe, KpB Aocnesa
Oxygen saturation of blood A0 CBUX OpraHa.

Portal vein

__ FTT—— e 3aBpLUHM €0 cunasHe aopTe
. Medium oxygen content HaCTaBJ'ba Ce YMGVI.HI/IKanHVIM

Umbilical vein

Urinary

Umbiliciis / ((‘\ e | [—— apTepMjaMa KOje oaBoae KpB
' AN\ y NocTerbuuy.
Umbilical

! arteries

s

= =
= (NS
Placenta

 [opapyuyje rnaBe u BpaTa
Aobunje BULLE OKCUreHUcaHe
KpPBW jep BENMMKN 4e0 BEHCKe
KpBW 041a3un y cunasHy aopry.

Z

\

N

Lower limb £

Internal iliac artery



Arch of aorta
Ligamentum
arteriosum

Pulmonary trunk

Superior
vena cava

Oval foramen

closed by valve
formed from
septum primum

Pulmonary veins

Right atrium

Left atrium

Inferior
vena cava

Right hepatic vein

Descending aorta

Oxygen saturation of blood

Portal vein . High oxygen content
Round ligament of liver

1 i 1
(ligamentum teres) 3 . Low oxygen content
Urinary
bladder

Umbilicus

Superior
vesical

Medial umbilical ligament

Umbilical arteries

Internal iliac artery

HeoHaTanHa umpkynauuja

* HakoH pohera Tpu WwaHTa
HecCTajy Ha crnegehu HauuH:

Ductus venosus nocraje
NIUrameHT

Foramen ovale ce
3aTBapa

Ductus arteriosus
NnocTaje nMrameHT
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3 Arch of aorta \
Superior

vena cava
ngamentum

arterlosum

K
i
L

] Pulmonary trunk

=

Oval foramen

closed by valve
formed from
septum primum

:
|

Pulmonary veins

Right atrium

Left atrium

Inferior
vena cava

I | Left hepatic vein
|
‘ O

TR poe ) |

Right hepatic vein

Descending aorta

Oxygen saturation of blood

Portal vein . High oxygen content

Round ligament of liver

(ligamentum teres) ¢

Umbilicus

- Low oxygen content
Urinary
bladder

Superior
vesical

Medial umbilical ligament

Umbilical arteries

Lower limb &S
Internal iliac artery

HeoHaTanHa uupkynaumja

 Ha pohewy gonasm oo
KOHCTPUKLUje YMOUNNKanHux
KPBHUX cyaoBa, a HoBopoheHye
nounH-€ fa yauwe Basgyx u3
OKOJSIHe cpeauHe.

* [lpBMM yoaxom ce nyHe
anseorne, LLMpe Ce KPBHU
cyoosu y nnyhuma, cmamyje ce
oTnop y nnyhHoj BackynaTypu.

« [lnyhHe BeHe ce CNoOHTaHO
cyXXaBajy.

 ApTepujcku n BeHO3HU QYKTYC
o6nutepuwy 10-15 yacosa
HaKOH pohemna; oBariHM OTBOP Y
npea Tpu meceua.



Pa3Buhe KpBHUX cygoBa

BackynoreHesa nogpasymeBa ayTOXTOHO dbopMupare KpBHUX CyaoBa

— " de novo “.

Opsuja ce y mesogepmy, amdepeHunpakemM meseHXnmMmcknx henmja

N3 CTEM-NPOreHNTOPHUX henwuja.

AHrnoreHesa npeacrassrba Jarbu pacTt noctojehumx, BackyrnoreHe3om

HacTanux KpBHUX cygoBa (Mynorbewem noctojehnx KpBHUX CyaoBa).



BackynoreHesa

mezenhimne angioblastno primitivna hematopoetska
celije stem celija

%A

BackynoreHesa nounte 17. paHa pasBuha, y ekctpaembpmnoHanom mesogepmy
XXYMaH4YaHe Kece, XOpUOHa N Me3eHXMMHE MNeTerbKe.

MeseHxnmcke henuje ce rpynuuly y aHrmobnacrtHa octpBua.

‘hennje Ha nepudepunju octpBua AndepeHumpajy ce y aHrmobnacre —
NpPMMNTMBHE eHOoTeNnHe hennje Koje doopmmpajy npoTokanunape.

‘henunje y ueHTpy ocTpBUa AndepeHUnpajy ce y xematonoeTcke ctem henuje.
MwuTo3ama aHrnobnacrta npoTtokanunapu pacty n mehycobHo ce nosesyjy y
NPUMUTUBHY KanunapHy Mpexy.

protokapilar



BackynoreHesa

KEH7|

The Development of Blood Vessels in Embryogenesis

Mature vascular system

Mesodermal
precursor ’|'
TGF-B-R : :
Mesoderm induction PhGF-g-p | Mafuration, remodelling
‘Hemangioblost’ 1'
vEE'FR 2 Pruning, remodelling
VEGFR-2 1 VEGFR-2
Haema VEGFR-1 | Sproutingand | VEGFR-1
Tﬂpmﬂls Tie-1 nen-sprouting | e-l
Vasculogenesis Tie-2 angiogenesis | Tie-2
TEF-8-R

RasSAP

QA o «w

Hoematopoietic

stem cell -
VEGER-2+ %ﬁgﬂg Vasculogenesis
Scl/tal Sel/tal-

Primary capillary
U e

(R0 rauL scRERRER INSTITUT




Xemartonoesa, BacKynoreHesa n aHrmoreHesa y
XYMaH4aHO| Kecu

KpBHa ocTpBa ce cnajajy u
EHgoTenHe henuje ce
ApaHxunpajy y KpBHe cyaoBe
[MpumuTUBHE KpBHE henuje n

EHpoTenHe henuje HacTajy n3 3ajegHuYKor

nporeHnTopa y KpBHUM oCTpBUMMa BaCKynapHe henmje ce
pemoaenunpajy Kako KpB Teye



MHAayKunja BackynoreHese

Yolk sac = first site of

vessel formation Yolk sac
(cross section)




»KymMmaHyaHa keca ca KpBHMM OCTpPBLMMA

from NEJM 340:617 (1999)



XyMaHu eMOPUOH ca XXyMaH4YaHOM KeCOoM,
5. Heperba

Y cnnaHxonneypanHom
Me3o4epMy eMOpuoHariHor
AUCKa BackyrnoreHesa nodnte
18. paHa.

[MojeanHe henuje
crnnaHxonneypanHor
mesogepma (nog ytuuajem
eHpoogepma) gudepeHumpajy ce
y aHrmoonacre.

AHrvobnacTun ce Usgyxyjy v
doopmupajy Be3nKynapHe
CTPYKTYpE - aHrMouucTe.

CnajateM aHrnmoumncra Hacrtajy
aHrnobrnacTHe Tpake.

AHrnobnacTHe Tpake pasBujajy
ce KpO3 Leo eMOpuoHanHu
AVICK, YAPYXY]y Ce y Mpexy
aHrMooGnacTHUX nrekKcyca Kpos
CBa TKMBa YMHENN NPBOOUTHY

CTPYKTYPY LUMPKynaTopHOr
cuctema.



AHrmoreHesa

AKTnBaumnja — ctumyrnauuja npoueca

Koju nHuumpajy dpmbpobnactn nnu
nepuumTy;

lNMpoTeonusa ekcTpauenynapHor
MaTpukca n basanHe memopaHe;

MNMponudepauunja eHooTenHUX
henuja;

Mwurpauuja eHgotenHux henwuja;

MNMynmewe n pacTt conugHmnx
eHAOOoTeSTHNX TpakKa;

UHxnbunuumja pacra,;
Popmupame nymMmeHa;
PecuHTe3a 6a3zanHe membOpaHe;

Obpa3oBake KanunapHe Mmpexe.

bazalna membrana
endotelna celija

glatka miéiéna}

(:eliia

penc_iL,s;’,
;\’J“’




AHI'MOI'EHESA je npucyTHa KoAa
HOpPMariHMX N NATONMOLLUKMX NpoLeca

. EMOpuroHcko passuhe

[Tocne BackynoreHese

= MeHcTpyanHu unknyc v TpyaHoha

Ll 3apacTtame paHa




Pa3Buhe aptepuja

ApTepuje ce pasBujajy og NnpBobUTHO hopmMupaHa TpU apTepujcka

cuctema y Koje ce yopajajy:

1. aOPTHM NYKOBU 1 Aop3arnHe aopTte (HacTaBrbajy ce Ha

apTEPUjCKU TPYHKYC)
2. BUTeJTyCHe apTepuje

3. ymbunukanHe aprtepuje



KpBHM cynoBu eMOproHa (26. aaH)

Anterior, common, and posterior cardinal veins
‘ Dorsal intersegmental arteries

!
! Dorsal aorta
; Umbilical artery

/

Sinus venosus

=P

Amnictic cavity

Amnion

\

Aortic sac /
Primordial
heart v

Vitelline vein
! Chorionic sac

Yolk sac .’ Umbilical vein {primordial placenta)
Vitelline artery Umbilical cord

Ha KpaHVIjaJ'IHM Kpaj CpyaHe ueBun HaCTaBJba Ce ieCHa 1 JieBa BEHTpPaAJiHa aopTa.

Y nogpyudjy hapuHrca BeHTpanHe aopTte Aajy rpaHe-aopTHe fyKoBe.
Op 4eTBpTE HEOerbe, aOPTHU NYKOBU ypacTajy Y dhapuHreanHe nykose (Mo neT ca cBake

N
|
|
|
|
|
|
|
|
|
|

ctpaHe: I, 11, lll, 1V, VI).



KpBHM cynoBu eMOproHa (26. aaH)

Anterior, common, and posterior cardinal veins
‘ Dorsal intersegmental arteries

!
! Dorsal aorta
_ Umbilical artery

Sinus venosus

=P

Amnictic cavity

Amnion

Aortic sac

Primordial
heart

Vitelline vein :
¥ 1

Yolk sac .’ Umbilical vein . {primordial placenta)
Vitelline artery Umbilical cord

JlykoBu ce y HMBOY hapuHrca ynmeajy y neBy n AecHy gop3asriHy aopTy, Koje ce cnajajy y

n

| A

| \
' \
0

| \
| Chorionic sac

jeanHCTBEHY Qop3arHy aopTy.
AOpTHM NYKOBM NoAnexy pemMmoaenoBamy 1 Aajy cBoje aepusare.



KpBHM cynoBu eMOproHa (26. aaH)

Anterior, common, and posterior cardinal veins
‘ Dorsal intersegmental arteries

!
! Dorsal aorta
; Umbilical artery

/

Sinus venosus

=P

Amnictic cavity

Amnion

Aortic sac /
Primordial : \
| = A
|
|
|
|

heart v
Vitelline vein '
1
|

Yolk sac__d Umbilical vein
Vitelline artery Umbilical cord

Op npBor napa BehuHa rpaHa noanexe perpecuju.

Apyrn nap gaje xMougHe n ctaneguvjanHe aprepuje.
Op Tpeher napa: 3ajegHN4YKe KapoTUAHe, cnoSballkbe KapoTUaHe U 4e0 YHYTpaLLHUX

Chorionic sac
{primordial placenta)

KapOTUAHUX apTepuja (npeocTtanu geo — gop3arnHe aopTe)



KpBHM cynoBu eMOproHa (26. aaH)

Anterior, common, and posterior cardinal veins
‘ Dorsal intersegmental arteries

!
! Dorsal aorta
_ Umbilical artery

Sinus venosus

=P

Amnictic cavity

Amnion

Aortic sac

Primordial
heart

Vitelline vein :
¥ 1

Yolk sac .’ Umbilical vein . {primordial placenta)
Vitelline artery Umbilical cord

Opn YeTBpPTOr napa eCHO — NMNPOKCUMaliHn geo nogkiby4He (I'IpeOCTa.I'IM Aeo — gop3aliHe

n

| A

| \
' \
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aopTe U 7. UHTepCerMeHTarnHe); NeBo — 4eo Nnyka aopTe.
MeTu nap je pyaMmeHTapaH unm ce He pasBuja.



Pemogenauuja aopTHUX NyKoBa

dorzalne aorte unutrasnje karotidne arterije brahiocefaliCna arterija

spoljasnja karotidna arterija
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MNMep3uctupa 6. neBn aopTHM nyK — ductus arteriosus
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[
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. BeHTpa.ﬂHM AenoBu JeCHOr U JieBor wecTor aoOpTHOr JNykKa nahe NnpoKCUMarsriHe gernose

nese n gecHe nnyhHe apTtepwuje.
« [op3anHu geo AecHOr WeCcTOor aopTHOr fnyka rybun Besy ca Aop3anHOM aopToOM.
« [op3anHu geo neBor, ocTaje y Be3n ca Aop3asIHOM aOpTOM — JYKTYC apTepuosyc

(obnuTepuLle no pohewy y nurameHT)



Pemogenauuja aopTHMUX NyKoBa

dorzalne aorte unutrasnje karotidne arterije brahiocefaliCna arterija

spoljasnja karotidna arterija
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BeHTpanHe aopTe namehy tpeher n yetsptor napa TpaHcgopmucahe ce y cnosballtbe

KapoTugHe aoprTe.
N3meRy yeTBpTOr M WeCTOr napa aopTHUX NyKoBa AeCHO — HacTaje bpaxuouedanmyHo

ctabno; neBo — y3J1a3Ha aopTa.



[lop3anHe aopTe

Anterior, common, and posterior cardinal veins
‘ Dorsal intersegmental arteries

!
! Dorsal aorta
_ Umbilical artery

Sinus venosus

=P
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Primordial
heart

Vitelline vein

Chorionic sac

Yolk sac .’ Umbilical vein . {primordial placenta)
Vitelline artery Umbilical cord

Pa3Bujajy BeHTparnHe, nareparniHe U nocteposnaTteparHe rpaHe.

BeHTpanHe rpaHe cy BUTeNycHe apTepuje.
KpBHM CynoBM )XyMaH4YaHe Kece cjeaukbyjy ce y neBu U AeCHU apTepUjCKU BUTENYCHMU
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ButenycHe apTtepuje

Anterior, common, and posterior cardinal veins
‘ Dorsal intersegmental arteries
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! Dorsal aorta
_ Umbilical artery

Sinus venosus
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Amnictic cavity

Amnion

Aortic sac
Primordial
heart

Vitelline vein
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Yolk sac .’ Umbilical vein . {primordial placenta)
Vitelline artery Umbilical cord

Of wUX HacTajy apTepuje Koje aHaCTOMO3Mpajy ca BacKyllapHUM cnneToBMma
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oyayher upesBa.
Hovma ce KpB U3 fgop3arniHe aopTe NPeHOCH A0 AUFreCTUBHOI TpakKTa (HaKOH ryduTtka

Be3e Ca XyMaH4aHOM KeCOM).



ButenycHe apTtepuje

Anterior, common, and posterior cardinal veins
‘ Dorsal intersegmental arteries

!
! Dorsal aorta
_ Umbilical artery

Sinus venosus
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Amnictic cavity

Amnion

Aortic sac
Primordial
heart

Vitelline vein

Chorionic sac

Yolk sac .’ Umbilical vein . {primordial placenta)
Vitelline artery Umbilical cord

KpaHujanHo oa auvjadparme, passuja ce neT napu oBMX apTepuja 3a BacKkynapusaumnjy
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e3odparyca.
KaynanHo o anjacpparme passuja ce Tpu napa 3a Backynapmsauujy npegwer, cpeaHer

N 3agH€er ypeBa.



YMbunukanHe aptepuje

Anterior, common, and posterior cardinal veins
l Dorsal intersegmental arteries

,."3 Dorsal aorta
_ ~ Umbilical artery
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=P

Amnictic cavity
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Vitelline vein
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Yolk sac .' Umbilical vein ' {primordial placenta)
Vitelline artery Umbilical cord

Cnagajy y BeHTparnHe rpaHe gop3sasiHe aopre.
Pa3Bujajy ce y Me3eHXUMHOj neTerbuu, y 4eTBPTOj Heaerbu, Mehy npBnumM KpBHUM
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cydoBuma.



NaTepanHe rpaHe gop3arnHe aopTe

Anterior, common, and posterior cardinal veins
| Dorsal intersegmental arteries

/ Dorsal aorta
Umbilical artery
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Sinus venosus

Amnictic cavity
Amnion (
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Backynapusyjy 6ybpere, HagoyopexHe Xxnesae n roHage
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[locTeponaTepanHe rpaHe gop3anHe aopTe

Anterior, common, and posterior cardinal veins
‘ Dorsal intersegmental arteries

!
! Dorsal aorta
; Umbilical artery

Sinus venosus
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Yolk sac__d Umbilical vein
Vitelline artery Umbilical cord

UHTepcermeHTHe apTepuje Koje BacKynapuayjy gernose comuta y LepBuKasHoj,
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Chorionic sac
{primordial placenta)

TopakanHoj n nymbarnHoj peruju.
Opn wux HacTajy Ay6oKa uepBuKanHa, MHTepPKOCTasiHe, yHyTpalluka TopakanHa v
ropka 1 oka enuracTpuyHa aprepuja; pemoaernosarkbeM — apTepuje eKcTpemureTa.



PasBuhe BeHa

Anterior, common, and posterior cardinal veins
Dorsal intersegmental arteries
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NMpUMUTUBHN BEHCKU CUCTEM YMHE TPU Napa BeHa Koje ce ynuBajy Y BeHO3HU CUHYC:

KapanHanHe
ButenycHe
YMOunukanHe



KapanHanHe BeHe 1 HUXOBU AepuBaTtu

Anterior, common, and posterior cardinal veins
‘ Dorsal intersegmental arteries

Sinus venosus )
/ Dorsal aorta

Umbilical artery
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Acrtic sac /
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KapavHanHe BeHe cacToje ce of NapHNX ropwsux 1 AOHUX BEHA.
Y 6nuanHu cpua, crnajajy ce y KpaTke 3ajeaHMUYKe KapauHanHe BeHe.
Nopwe KapauHanHe he JaTu: yHyTpallke jyryrnapHe BeHe, fieBy bpaxunouedanuyny,

KOPOHAPHW CUHYC U rOphsy LUYMIbY BEHY.



KapanHanHe BeHe 1 HUXOBU AepuBaTtu

Anterior, common, and posterior cardinal veins
‘ Dorsal intersegmental arteries

Sinus venosus )
Dorsal aorta
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OoH-e KapauHanHe 3amMekyjy ce cyoKapauHanHUM 1 cynpakapavHanHMM BeHama.,
CyOkapauHanHu cucTeM apeHupa cpearu aopsanyu aua tena, oyopere, roHage v aaje

Aeo Jow:e Wyrnibe BEHE
On cynpakapgauHasiiHuXx HaCTaje Aeo Aowe Wyrnjbe BeHE N CUCTEM a3NUTOCHE BEHE.



[lepvBaTn BUTENYCHUX N YMOUNUKANHUX BEHA

venski sinus levi hepatokardijalni kanal hepati¢ni deo donje Suplje vene
kardinalne vene hepaticna vena | hepaticna vena

* umbilikalna

pupoljak " umbilikalna portna vena

jetre duodenum vena

vena

gomja 0]
vitelusne vene vitelusne vene mezentericna vena
cetvrta nedelja peta nedelja drugi mesec treci mesec

JleBa BUTenycHa BeHa noanexe perpecuju, oq AecHe HacTajy CMHycouam jeTpe,
NOPTHU CUCTEM, €0 OOHE LUYMNIbe BEHE N rOpH-a ME3EHTEPUYHA BEHA.

YMOunukanHe BeHe 4OBOAE OKCUreHUcaHy KpB U3 nocTterbuLue y eMOPUOH. Y
nocTesrbUUM NOCTOjU jedHa, Yy Teny eMOpMoHa aernu ce Ha AeCHy U nesy.

HecHa perpecupa, nesa npaBu aHaCTOMO3Yy Ca BEHO3HUM KaHanoM KOju HacTaje Y jeTpu.
TnMe oKcuUreHncaHa KpB 13 noctesbuue Aocnesa y AeCHY NMPeTKoMopy cpua nyTtem Jfiese
ymbunukanHe BeHe N BEHO3HOI KaHarna (HakoH pohena — lig. teres hepatis i lig. venosum)



PA3BOJ
HEPBHOI CUCTEMA




Heypynauuja-

dopmmpare HepBHE LIEBU

A3 kor knuumHor nucra ce passuja
HepBHa LeB?

ExTooepm

AkcunjanHu mesogepm (Hotoxopaa)
NHAYKYje ropenexehu ektogepm

Oa popmMmupa HepPBHY MNoYy.
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Neural { \ Neural

Comutu

HepBHa LeB faje ueHTpasnHu
HepBHW cuctem (LLHC)

HepBHu rpebeH gaje nepndepHn
HepBHU cuctem (MHC)

ComuTu (cknepoTtomu) Aajy Tena

NpLIbEHOBA.
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A:10-coMnTHN XymaHun emMbpuoH (23 gaH). b: JlatepanHu acnekt 14-
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YpoheHe mandopmauunje He3aTBapaHa
Heyponopyca

HpeA}ba HE3ATBAPAKHE — 7/ \

4 Heyporropa aneHredasnja %
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Pa3suhe LIHC-a

LleHTpanHu HepBHU CUCTEM Ce pa3Buja O HEPBHE LIEBU Y NPOLIECY NPpUMapHe Heypynauuje.
HepBHa ueB ce wupu y uedannyHoM permoHy, y Kojem ce y YeTBpTO| Heerbu passuha og he
oOpasyjy Tpy npumapHa MoXxgaHa Mexypa unv Besukyne.




CTtagmjym Tpu MoXgaHa Mmexypa
(Hegerba 4.)

Prosencephalon
AU IIPEAEH MO3aK

Mesencephalon
AU CPEAEBH MO32K

Rhombencephalon

/ : AN 3aAIBH MO34K
:
|
\g \

« Tpv npumapHa mMoxaaHa Mexypa unv Besukyne ce, uayhm y kpaHmokayganHom cmepy
Ha3nBajy:

— npo3seHuedanoH (prosencephalon)
— Me3eHuedanoH (mezencephalon)
— pombeHuedanoH (rombencephalon)



CTagujym net MoOXgaHUX MexypoBa

Telencephalon
(2 cerebral hemispheres)

¥ . : mesencephalon
. el | b
Midbrain - J: y ( ) » metencephalon
e \ ." \ A » myelencephalon
F
4 weeks Differentiation 6. HeAedA

Y netoj Hegervm passuha obpasyje ce neT CeKyHAapHUX MOXAaHUX Be3uKyna.
Mpo3seHuedanoH ce genu Ha:

TeneHuedanoH (telencephalon) - og wera HacTajy naneokopTeEKC N HEOKOPTEKC, CTPUjaTHN
Kopnycu 1 ondpakTueHu Oynbycy;

AveHuedanoH (diencephalon) - og wera HacTajy enntanamyc, xunotanamyc, Tanamyc,
ONTUYKKU NyT, HAaypoxmnoduaa n enndusa;




CTagujym net MoOXgaHUX MexypoBa

Telencephalon
(2 cerebral hemispheres)

mesencephalon

» metencephalon

» myelencephalon

4 weeks Differentiation 6. HeAe/dA
Me3eHuedanoH ocTaje HeNnpPoOoMeHEeH 1 0 Hera HacTajy TEKTYM, TErMEHTYM U LepebpanHu
NeayHKYnu.

PombGeHuedanoH ce genu Ha:
meTeHuedanoH (metencephalon) - og wera HacTajy NnoHc u uepebenym;
MujeneHuedanoH (myelencephalon) - og Hera HacTaje NpoayXeHa MOXANHA;



CTagujym net MoOXgaHUX MexypoBa

Telencephalon
(2 cerebral hemispheres)

Diencephalon mesencephalon
Midbrain — - » metencephalon
=T | 1 .
Hindbrain | o \\ / Y 1 8 » myelencephalon
’ } { '
-
4 weeks Differentiation 6. HeAEdA

OcTaTak HepBHe LeBU 13a pombeHUedanoHa dopMmpa KWMMEHY MOXAUHY.
Of wynrbMHa MOXAAHMX Be3UKyNa HacTajy MoXAaHe KOMope 1 LieHTpanHu KaHan.



CTagujym net MoOXgaHUX MexypoBa

Telencephalon
(2 cerebral hemispheres)

n"\
) 4

- mesencephalon
Midbrain — . JK | » metencephalon
Hindbrain — \ 3 " » myelencephalon
.
4 weeks Differentiation 6. HeaedA

OucTanHn cerMeHTU KNYMeHe MOXAMUHEe HacTajy CeKyHAapHOM Heypynauujom KayoanHe
eMuHeHuuje.

KayaanHa eMnHeHuUwmja ce passuja oq Me3ogepma NPUMMUTUBHE npyre 1 doopmupa HEpPBHY

Tpaky Koja nobuja nymeH n cnaja ce ca HEpPBHUM KaHanom obpasyjyhu kayaanHu geo KniMeHe
MOXONHE.



A,EI,yJ'ITHI/I aepmnBatn MOXXOaHUX MeEXYPOBa
Telencephalon (xemucdepe)
* Prosencephalon 4 Diencephalon (tanamyc n gp.)
* Mesencephalon > cpegHn Mo3akK

Pons
Metencephalon 4|vlanm MO3aK
» Rhombencephalon <

Myelencephalon — Medulla




CaBujatbe MOXaaHe ueBun - donekcype

rombencefalon

pontina fleksura
mezencefalon

prozencefalon

mezencefalicha
fleksura

zacetak

cervikalna kicmene mozdine

fleksura

HepBHa UeB ce caBuja Ha Tpu MecCTa, Y nepuoay of 4YeTspTe 40 8. Heaerbe passuha.

[1pBO Ce nojaBrbyje KpaHujanHa - meseHuedganuyuHa cpnekcypa nnm KoneHo nameny
npo3eHuedanmyHe n meseHuedannyHe Besnkyne.

[pyro, BeHTpanHo caBujawbe ce fellaBa y TOKy neTe Heferbe Yy nogpyyjy uepBuUKariHe
¢dnekcype, namehy mujernieHuedanoHa n KNIMeHe MOXOUHE.



CaBujatbe MOXaaHe ueBun - donekcype

rombencefalon

mezencefalon t
&

pontina fleksura

prozencefalon

mezencefalicha

fleksura
|
: zacCetak
cervikalna kicmene mozdine
fleksura

Y neTtoj Hegerbn Takohe novnke 1 Oop3anHo caBnjarkbe HEPBHE LeBU (Y HUBOY pasBujajyher
MOHCa) U TOM NPUIIMKOM HacTaje Tpeha - NOHTUHAa dhnekcypa.

[ToHTMHa donekcypa Ao 8. Hegerbe pa3aBoju meTeHuedanoH 1 mujeneHuedganoH.

LUynrenHe y xemucdepama teneHuedanoHa gopmupahe narepanHe Komope, Yy
aveHuedanoHy Tpehy komopy, Aok he ce y pombeHuedanoHy passitin YeTBpTa KoMmopa.



CaBujartbe MoOXaaHe ueBun - donekcype

Tpu priekcype HepBHE LIEBU

NAS 202 H

Pontine flexure

/

Pontine flexure

@
Midbrain Cervical (
flexure

flexure Midbrain Cervical
End of the fifth week flexure flexure

11 Embryology 11 Seven weeks 12




LllecT ctagujyma y passuhy MoXxgaHux
CTPYKTYypa

HeyporeHesa
Mwurpauwmja
OundepeHumjauuja
CwuHanTtoreHesa
CMpT HeypoHa

PeapaHxxXmaH cuHancu



[ndpepeHuunjaumnja Heypoenutena

Neural plate cells at
the medial hinge point

e[el6l0/o

Microtubules elongate -
., cells become columnar

elelele

Actin filament bundles
"I contract and narrow the

cell apex like a purse string




[ndpepeHuunjaumnja Heypoenutena

=

{I.) cells

[Mponudoepauuja, murpauuja n gudpepeHuunjaumja
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[ndpepeHuunjaumnja Heypoenutena

NEUROPITEL
marginalna zona

| —— meka moZdana opna

nervna cev

mezenhimna mikroglija
celija

AudepeHuujaumjom HeypoHu gobujajy oarosapajyhu obnunk n nosnoxaj y pernoHy.

YHyTpawHn (reHETCKU) U OKOSHU yTuuaj Takohe ytude Ha gudepeHuujauujy
HeypoHa.

HeypoTtpodnunm cdaktopun (HI'®, BAI®, HeypoTpodmnHM) yTnudy Ha passuhe moasra.



pluripotent
embryonic
stem cell

multipotent
neural ' ":_,
stem cell

glial neuronal
precursor precursor
cells cells

[OndpepeHunjaymja u
MuUrpaumuja HeypoHa




Kopa Benunkor moara

\ — BeHTpUKynapHa 3oHa, M — mapruHanHa 3oHa, | — HTepmMmeaujapHa 30Ha,

S — cybBeHTpuKynapHa 30Ha (apyr1 Mecel, uy XX1BoTa)

K — KopTukanHa nno4a — 8. Hegerba — KOPTUKaNHN HEYPOHU 1 CTY6oBM



Kopa Benunkor moara

meka moZdana opna

! horioidni pleks k '

- TN

6—7. nedelja 8. nedelja 8. nedelja

 Kopa Benukor mo3ra ce passuja n3 anga seher gena teneHuedganoHa.
* Y gpyrom meceuy passuha Kopa cagpXuv Tpu 30HE - BEHTPUKYapHy, UHTepMeanjapHy v

MapruHarsiHy.

* Y gpyrom meceuy passuha Heke of nponudepuwlyhunx henmja BeHTpUKynapHe 30He Murpupajy
y nogpydje usmeny BEHTPUKyrapHe U HTepMmeanjapHe 3oHe U hopMupajy CyoBeHTPUKYapHy
30HY.



Kopa Benunkor moara

mekarnoZdanaopna

'honoMnlpbks k '

- TN

8. nedelja 8. nedelja

6—7. nedelja

* Kpajem embpuoHanHor nepuoaa (8. Hegerba) NojeAnHU HEYPOHU U3 BEHTPUKYNApHE 30He
MUrpupajy usmeny nHtepmeaujapHe u MapruHasnHe 3oHe obpasyjyhu HOB Croj - KOpTUKANHNY

nriovy.
* OHa cagpXxun HeypoHe KOju ce BULLE He [erne U He MUrpupajy v nmajy pagujansy opujeHtauujy -
rpynucaxu cy y suay ctybuha.
*  K3meny emBproHanHor un peTycHor nepnoga Kkopa BeSsiMkor Mo3ra MMa CrnojeBuTy (nammHapHy)

rpany.



Kopa Benunkor moara

k‘;( -'*‘:?4‘" lP'ﬁ“W.

‘ horioidni pleks i

* Kpajem emGpuoHanHor nepuopaa (8. Hegerba) NojeAnHU HEYPOHU N3 BEHTPUKYINApPHE 30HE
MUrpupajy nsmeny nHtepmeaujapHe n mapruHanHe 3oHe obpasyjyhu HOB Croj - KOPTUKANHNY
nrovy.

* OHa cagpXxun HeypoHe KOju ce BULLE He fene U He MUrpupajy u nmajy pagujansy opuvjeHtauujy -
rpynucaxun cy y suay ctybuha.

*  W3mehly em6pnoHanHor u cpetycHor nepmopaa Kopa Benmnkor Mosra Mma crnojeBuTy
(mamunHapHy) rpahy.

* Heku weHn genosu 3agpkaBajy TPOCNOjHY rpahy (anokKopTeKkc), 40K ce y apyrum dpomumpa
LLIECTOCIOjHA KOopa (HEOKOPTEKC).

ri-Cetiri nedelje peta nedelja  6-7. nedelja 8. nedelja 8. nedelja




[ndpepeHuunjaumnja Heypoenutena
KOope BENMKOr Mmoara
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«CTBapake HepBHUX henunja 3aBpLUEHO
-Kopa nouunte ga ce Habupe
*MujenuHnsaumja

* MwujenuHusaumja noymme
npe pohewa (24.Heaerba)

(MOTOpHa Kopa).

« HacrtaBmmacey

agorqieCueHTHOM nepuoay.

« Pahamo ce ca 100

MUnujapau HeypoHa.

* T[locTtojun 15,000 cuHancwu 3a

14. Henerpa cBaky henwujy.




Heypoucke mpexke
oo W 3




KnymeHa MmoxxanHa

Marginal layer

Mantle layer

Ependymal layer

Roof plate

Floor plate

Mante layer

Roof Plate

Marginal

Baszal

Fl oo

>

Plate

Plate

Sulcus limitans

Basal plate

Week 4

Neural Tube: Cell Growth
and Differentiation

KnumeHa moxauHa HacTaje og KayaanHor gena HepBHe LieBU KOju ce Hanasu y HMBoy usa u

ANCTarHoO of YeTBPTOr napa comuTa.
OHa cagpxu TUNMUYHA TPU Croja HepBHe LEeBM.

YHyTpawwbU cnoj gaje eneHgnm LeHTparnHor KaHana.
O cpeptber crnoja HacTaje cuBa Maca KWMMeHe MOXAUHe Yy 0ONuKy nNpeawux, 3agHnx n

©o4yHNX porosa.



Mante |
Roof Plate = oAer

KnymeHa MmoxxanHa

Roof plate

Plate Plate

Sulcus limitans

Basal plate

Week 4
Neural Tube: Cell Growth

Floor plate and Differentiation

HepBHa BnakHa Koja nonase og HeypobnacTta, hopmupajy 6esy macy mapruHanHe 30He

(nyTeswn).
Y cpeaweM crnojy he ce audgepeHumpaTtu 1 rmujanHe henuje, ocum MUKpornuje, Koja ce

pasBuja U3 OKONMHOr Me3oaepma.



KnymeHa MmoxxanHa

3apebrbarba narepanHux 3angoBa KWIMeHe MoXxanHe doopmMupajy BeHTparnHe (basarnHe) v
aop3sarnHe (anapHe) nroye, Koje ce npyxajy ayx uerne MmoxauHe.

Ba3anHe nnoye unu npegwn porosn hopmMmmnpajy MOTOpPHY 30HY.

AnapHe nno4e 1nun 3agwn porosu opMmnpajy CeEH3UTUBHY 30HY KMUYMEHE MOXANHE.




Neural ectoderm

I_I epnnendH”" Future neural crest
p Cb p Epidermal

HepBHM CMCTeM — ectoderm
HepBHW rpebeH BBl

(neural crest)

* Y TOKY Heypynauuje

doopmMmupar-e HepBHOT

rpebeHa.
« JyKcTanosuuuja HepBHE
y ak P Epidermis
nroye u enngepmanHor
ekToaepM NUHAYKY]Y
Neural tube

doopmMmupar-e HepBHOT

Neural crest
cells

rpebeHa.




neural crest cells

mesenchyme
(from lateral
plate mesoderm)

pharyngeal arches




Midbrain

Forebrain

Dorsal
root

ganglia

Adrenal
gland

PermoHn HepBHOr
rpebeHa

HepsHu rpebeH ce genny 4.
dyHKUMOHanHe rpyne - rpyne ce
npeknanayjy.

KpaHujanHu — 6paHxujanHun nykosu,
KOCTM N XpCKaBuLe rrase 1 BpaTa.
Kapavjanuu - S1-S3

BaranHun — S1-S7

TpyHKyCcHMN S6 — o pena

CakpanHu — nsa S28



[lepndepHN HEPBHUN CUCTEM

MNMepudcepHun HepBHU cuctem (MHC) (kpaHwujanHu, cnnHanHM BUcLepanHu

HepBW, raHIMMOHN) HacTaje U3 Tpu n3Bopa:

HepBHe ueBu — gaje motopHu geo NHC

HepBHor rpebeHa — gaje ceHan TuBHu aeo NHC
Me3oaepma — ctBapa notnopHe henuje(domnbpobnactn)

EKTOMe3eHXuMma Koju gudpepeHumjaumnjom gaje sesmBHe omortade
nepugepHnx HeEPBHUX BiakaHa: eHOOHeYpUjyM, NnepuHeypujym u

enuHeypujym.



[TyTeBn murpauumje henmja HepBHOr
rpebeHa 1 gepusartu

Pigment
cell

Neural crest Schwann cell

Dorsolateral

pathway Unipolar (sensory)

neuron in dorsal
root ganglion

Ventral

pathway Multipolar neuron

in sympathetic
ganglion

\ Hormone-secreting
~J cell in adrenal medulla

’ Parasympathetic
(submucosal)
plexus in gut



Pa3Buhe MoxaaHuua

HacTajy og mMe3eHXuma 1 eKToMe3eHXMMa KOju OKPYXKyje HepPBHY LieB Y
doopmupamsy.

UHuuumjanHo ce pa3sBvja ABOMIMCHA NPUMUTUBHA MOXAaHULa.

Aypa matep — crnosballHun NIUCT.

ApaxHougea v nua matep — yHyTpLiawn nucT (HacTajy y3 ydelwwhe henunja

HEepPBHOr rpebeHa).

[MpocTop Koju ce nojaBsrbyje namehy nucroBa apaxHoupaee je

cybapaxHOugHU NpocTop.

Op nete Hegerbe pa3Buha — nUKBop y cybapaxHonaganHoM NpoCcTopy.



PA3SBURE
OKA U YBA




Pa3Buhe oka




Pa3Buhe oka

Y popmMmupary oka y4yecTsyjy:

HeypoekToaoepm - peTvHa M ONTUYKU HEPB.

NMoBpLIHKU eKToAEepPM — COYNBO.

EKTOMe3eHXUM — Be3nBHe, BacKynapHe TyHUKe U crnosballke mulimnhe oka.

Tokom 22. oaHa, oa HeypoeKkToaepma 604HOr npoceHueddanoHa HacTajy
ONTUYKU KaHarnm.
NMpuMmopaujym oka npeacrasrba eBarmHaumjy HepBHe LeBW, Koja ce

TpaHCcOpMULLIE Y ONTUYKY BE3UKYIY.



OnTu4yka Be3unkyna

Optic
vesicle

OKo noynkse Aa ce pasBuja NOYETKOM YeTBpTe Heaerbe.
Opn HeypoekToaepma O0YHMX AenoBa Npedrer Mo3ra cTBapajy ce ONTUYKU KaHanm.

3aTBapareM KpaHujanHe Heypornope NPMMOPAUjYM OKa NpeacTaBrba eBarMHaunjy HepBHe
LIeBU, Koja ce TpaHCOPMULLIE Y ONTUYKY Be3UKyny.

IndepeHumnjaunjom BesnKyre coumBa HacTaje XenaTtuHO3HNU MaTPUKC O, Kora ce pa3sBuja
NpPUMapHO CTaKnacTo Teno.



OnTu4yka Be3unkyna

Optic
vesicle

HAuctanHn geo onTuyke Be3uKyrne MHBarnHuwe n TpaHcopMuLLEe ce Y ONTUYKU nexap, OOK
NPOKCMMasiHN OCTaje y3aH YMHeh ONTUYKY neTerbKy.

Op onTuyKor nexapa Hactahe peTuHa.
Op onTuyKe neterbke Hactahe O4YHU HepB.



OnTrYKM nexap

Optic Vesicle

* ONTUYKK Nexap
* ONTUYKa NneTerbKa



dopmunpare coumBa U cTaknacrtor Tena

y 114

Intraretinal
Epacu___ll _ _

CouunBo — NMOBPLUMNHCKUN EKTOAEPM

CtaknacTo Teno — Me3eHXum



dopmunpare coumBa U cTaknacrtor Tena

« Kapga onTtunyku nexap
gocrie 4o NOBPLUHOr
eKkTogepma, ekroaepm
3agebrbaBa 1 popmupa
JIEHCHY nnakopay
(nnakoga co4vnea).

Surface
ectoderm
surrounding

« JleHcHa nnakopa Cii :
MHBarMHnpa n opmmpa B 20
FIeHCHY jamuuy (jamuuy \
co4mBa).

Primary
vitreous

I\
ﬁ’l ’ I‘J‘\'

RN\

- [lnakoga ce ogBaja oA
NOBPLUMHCKOT
eKkTtogepma 1 nocraje
JFleHCHa Be3uKyna

Lens 43
placode &¥%

C 30 days D 31 days

(Be3uKyna co4ymsa).



Pa3Bunhe codymnBa

~o=F ITUMIAN EMBRYOLOGY

Secongdg
lens fiberg
Primary lens
fibers

Posterior face s Anterior face
I P IR
IS 3%

e ——— A

).\
e ——

i yB

Primary lens 33 days
fibers L ualans rapidly in the fifth to seventh weat.

‘henunje 3agmwer anga Be3nkyrne coumsa ce N3ayxyjy y aHTepo - NnocTepUopHOM
npasuy TpaHcdopmuwyhu ce y npoBnaHa npuMapHa BriakHa coumBa (33. gaH).
OHa ucnywaBajy NymMeH BE3UKyne coumsa, rybu ce wynrbuHa, Be3ukyna ce
TpaHcopMULLe y CONNAHY CTPYKTYPY - O4MHO COYMBO.

8. Hepgerba — oopmMpajy ce ceKyHaapHa NneHCcHa BJlakHa.




Pa3Buhe peTuHe

Pigment
retina \ Rod and
| | cone
or LR Y Ei):ltw?tmg photoreceptors
e — Outer
membrane Reh S
Outer layer
tic :
-?aeyl:erro BesE Outer plexiform
layer
Inner
nuclear
Inner ] layer
—?et;rro SR Inner plexiform
Ry layer
Nerve fiber Ganglion
layer cell
layer
Internal !
limiting %
A S weeks B 9 weeks membrane c Definitive

3aaHu [eo o4Hor nexapa npeacTaBrba ONTUYKKU Ae0 peTUHe.
Op cnorbalwkser crioja oyHor nexapa Hactahe NUrMeHTHU Aeo peTuHe.

‘hennje yHyTpawmer crioja onTUYKor nexapa he nponudgepuncaTtm n NnocteneHo
andpepeHumpaTti y octanmx 9 crnojeBa HepBHOr Aena peTuHe.



TOKOM 6. 1 7. Heerbe OKOMHM eKTOME3eHXM OAndepeHumnpa ce y xopouaey,
CKnepy 1 yHyTpallHU AeOo KOpHee.
Oa nBuue oYHOr nexapa Hactajy Mpuc 1 uunujapHo Teno.

Muwmnhun upuca (CounHKTEp 1 gunaraTtop nynure) HacTajy oa
HeypoeKToAaepMa ONTUYKOr nexapa.

Mesenchyme
between
lens and P
ectoderm "

Mesenchyme
will condense
to form choroif
and sclera

W 107y
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(1 \ /P2 D s

A\ 27 "':‘ui"‘”’”//"/;,"’o” o
AV s

Pigment
retina

Neural
retina
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Suspensory ligament
of ciliary body

Developing
cornea

Pa3Buhe kanka

OuyHuM Kanum HacTajy of
NOBPLUHOI eKToAepMma
nchnop Kojux ce Hanasu

ME3EHXNM

Y 10. Hegerbu passuha
aonasu 0o cnajakba ropwer
U AOH-Eer OYHOr Karka, Koju
he ce pa3pBojuTn Tek y 26.

Headelbu.



Pa3Buhe yBa




Pa3Buhe yBa

Y popmupamny yBa y4yecTsyjy.

lNMoBpLWHM eKTOAEPM — YHYTpaLLUHE U CNoSballHse YBO.
EKTOMEe3eHXUM — cpefHe YBO.

EHpoaepm npBor papmvHreanHor wnara — cpefHe yBo.

TokoM 22. gaHa o1 NOBPLUMHCKOr eKTogepma y HUBOY poMbeHuedanoHa HacTajy

OTU4YKe ninaxkopage.

OTunuke nnakoge npeacraBrbajy 3a4etTak MeMOpPaHCKOr NaBUPUHTA, Kao u
CEH30pPHMUX OpraHa criyxa 1 paBHOTEXe, CTaTOAaKyCTUYHOI FaHrMMoHa ¥

BECTUOYIroOKoXfieapHoOr HepBa.



Pa3Buhe yHyTpaluH-er yBa

Optic groove

Otic placode

Neural fold
Developing hindbrain

Surface ectoderm

Mesenchyme
Otic placode Notochord

> ___—Otic pit

Otic placode

Neural tube

Otic vesicle

Level of section F

Site of otic vesicle

Surface ectoderm

Otic vesicle

® Figure 19-16. Drawings illustrating early development of the internal ear. A, Dorsal view of a 4-week-old embryo (about 22
days), showing the otic placodes. B, D, F, and G, Schematic coronal sections illustrating successive stages in the development of
otic vesicles. C and E, Lateral views of the cranial region of embryos, about 24 and 28 days, respectively.

Y 4eTBpPTOj HeAerbM OTUYKE Miakode MHBarnHULWY y oTU4Ke jamuue (fovea otica).
HonxoBuM ofBajarbeM of NOBPLUHOIN eKToAepMa HacTajy oTu4Ke Besukyne (vesicula otica).

CBaka Be3ukyna ce nsgyxyje n gudepeHtyje y engonumdaTtmyHy Kecy (gop3anHu geo),
caKynyc (BeHTparHu 0e0) U YTPUKYITYC, KOju Ce Hanasu nameny Hux.



Pa3Buhe yHyTpaluH-€er yea

Sl

{ - and Duet ~

Ly
r

Ttricular
porton of

" dacoular T
piorton
of Otic YVesicle

! i
[,}E__ Endolymphatic ?f}

Qtic Yesicle |

:
mami's

I'
|
v
i e nlozaccular
i Dt

l_
Tubular outgrowth - -

oo sacmnlql b -Saccule——

Ductus reunigns—"

# Cochlear duct

Y 4eTBpPTOj HeAerbM OTUYKE Miakode MHBarnHULWY y oTU4Ke jamuue (fovea otica).
HomxoBMM oaBajak-eM 04 NOBPLUHOI eKToAepMa HacTajy oTUdKe Be3ukyrne (vesicula otica).

CBaka Be3uKyna ce usgyxyje n angepeHtyje y eHgonumdaTtnyHy Kecy (qop3anHu Oeo),
caKkynyc (BeHTpamnHu Oeo) U YTPUKYRNYC, KOju ce Hanasn namehy wux.



Pa3Buhe yHyTpaluH-€er yea
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Tokom cegme Hegerbe henunje koxneapHor kaHana ce gudepeHTyjy y henvje Koptujesor
opraHa.

3 yTpuKynyca uspacTajy 3 nonykKpyXHa KaHana: npeakun, 3aawn n 604HM KOju Ha CBOjUM
Gasama nokasyjy mana npowvpera-amnyrne.

Y 6a3n yTpuKynyca u cakynyca audepeHuupajy ce Makyrse, a y amnynama msguriyha- kpucre
KOje npencrtaBibajy peuenTnBHe opraHe 3a paBHOTEXY.



Pa3Buhe KowTaHor
YHYyTpaLUH-€Er yBa

Endolymphatic
i duct and i
Developing posterior and sac  Semicircular duct

semicircular duct D4

Endotymphatic duct

Ampulla

Ductus
reuniens

Membranous
A D cochlea
Utricular part
of otic vesicle

Saccular pan
of otic vesicle

Developing scala vestibuli Bony labyrinth

Spiral ganglion

Cochlear duct

Spiral
ligament

Mesenchyme
Cartilaginous Vacuoles (developing Developing scala tympani

otic capsule perilymphatic space) Cochlear duct
Spiral organ

ToKoM ocMe Hefierbe Me3eHXMM KOju OKPYXKYje MeMBpaHCKM NTaBUPUHT YHYTpaLlHEr yBa ce
3rywHaBa n gudepeHTyje y XpckaBndasy Kancyny (OTuudka, criywHa Kancyna).

Kancyna namehy 16 n 23 Hegerbe ocndukyje n TpaHcOopMULLE CE Y KOWITaHU NaBUPUHT
(NeTpo3Hn Oeo TemnoparnHe KOCTK).



Otic vesicle _ _ Otic vesicle Derivative of the
Wall of hindbrain second arch cartilage

Derivatives of the
first arch cartilage

First -
First pharyngeal ch
pharyngeal irst pharyngeal pou
groove
: e Tubotympanic recess
First R
pharyngeal
membrane
Surface A T Primitive pharynx B
ectoderm
Second pharyngeal arch
Malleus Incus Stapes Cartilaginous otic capsule Squamous temporal bone Perilymphatic space
Membranous
labyrinth

Developing Otic vesicle . .
external Tympanic cavity
acoustic \ Exterr;gl Q
meatus acoustic " .

P e Tympanic

i .membrane
Tympanic cavity >~ Petrous

Meatal plug temporal bone

C \
Pharyngotympanic tube

®m Figure 19-19. Schematic drawings illustrating development of the external and middle ear. Observe the relationship of these
parts of the ear to the otic vesicle, the primordium of the internal ear. A, 4 weeks, illustrating the relation of the otic vesicle to the
pharyngeal apparatus. B, 5 weeks, showing the tubotympanic recess and pharyngeal arch cartilages. C, Later stage, showing the
tubotympanic recess (future tympanic cavity and mastoid antrum) beginning to envelop the ossicles. D, Final stage of ear
development, showing the relationship of the middle ear to the perilymphatic space and the external acoustic meatus. Note that
the tympanic membrane develops from three germ layers: surface ectoderm, mesoderm, and endoderm of the tubotympanic
recess.




Pa3Buhe cpegrer yBa
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Pa3Buhe cpegrer yBa
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Y netoj Heaerbn pasBuha npoayorbnBartem NpBOr oapuHreasnHor wnara Hacrtaje
TyooTUMNaHM4YHU Wnar (recessus tubotympanicus).

Opf Ty6oTMMNaHMYHOr Wnara passujajy ce WynibnHe cpearer ysa — TAMNaHUYHa WynfbUHa U
cnywHa tyb6a (ayantusHa, EyctaxujeBa Tyba).

HonxoBe enuTenHe CTPyKType BoAde NOpeko oA eHaoaepmMa npBor hbapuHreanHor wnara.



Pa3Bunhe cnyLlwHMX Koww4uua
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FIGURE 128.3. Origin of the ossicles—
two interpretations.

Y ceamoj Heagerbu pasBuha, KoHOeH3aLUMjOM Me3eHXMMa NPBOr 1 ApYyror dapuHrearnHor fnyka

oOpasyjy ce XpCKaBUYHU NPETXO4HNLM CNYLLUHUX KOoLYuMLUa.
EHXoHOpanHum okolwTaBakeM Of HMX HACTajy Marneyc, UHKYC 1 cTanec.

Opg vnctor meseHxnma ce popmupajy n muwmhu cpegmwer yea (musculus tensor timpani v

stapedius).




Pa3Buhe cnorballuker yBsa

Cnorbalutby YIWHU KaHan — NpBu apuHICHN ycek

Aypukyna — okonmHa npBor goapuHIrcHor yceka

Auricular hillocks derived from the
first and second pharyngeal arches

Auricular
Hillocks




Pa3Buhe cnobalumer yBsa

Y neTtoj Hegerbu pasBuha ca obe cTpaHe npBor doapuHreanHor yceka — no Tpu Me3eHxmMmHa
ncnynyex-a NOKPUBEHa EKTOAEPMOM — O HMX ce (hopMMpa YLIHA LWKOSbKa.

Kpajem emOpuoHanHor nepuoaa andepeHumpajy ce xpckasuue.

Cnosrbawmwm enuten 6ybHe onHe HacTaje o4 eKToaepma npBor papuHreasnHor yceka.
Be3MBHOTKMBHU Ae€0 04 Me3eHxuma npBor u apyror hapuHreanHor nyka.

YHyTpawkwmM enuten og eHgogepma npeor doapuHreanHor wnara.

Auricular hillocks derived from the
first and second pharyngeal arches

A Auricular
Hillocks

First pharyngeal groove




®APUHIEATITHA
CUCTEM




dapuHreanHu cMctem

dapuHreanHu cuctem npeacrasrba
eMBpunoHanHy CTPYKTYpy Koja ce cTBapa y
npeaeny 6yayher nuua n Bpata NO4YeTKOM
YyeTBpPTEe Heaerbe passuha.

CacToju ce 13 net napu mehycobHo
napanesiHux, BarbKacTuX TKUBHUX
3agebrbana Koja obasujajy npegry U
OoyHe cTpaHe 3a4yeTka dhapuHKca u
Ha3nBajy ce cpapuHreariHu fyKoBMW.

[TapoBu dpapuHreanHux fiykoBa o3HayaBajy
ce pegHum 6pojesmma- |, i, 1, 1V, n VI.

MNMeTn nap je ko YoBeka Bpro cnabo
pa3BujeH unn y noTnyHOCTU HeagoCTaje.

Pharyngeal
pouches

Pharyngeal (
arches




dapuHreanHu cMctem

Ha cnorbalwn0j cTpaHn embpuoHa
dapuHreanHu nykosu obpaayjy
ncnynyena Koja cy mefjycobHo oaBojeHa
c¢hapuHreanHum yceumma.

Ca yHyTpalwHe cTpaHe, y nymeHy éyayher
doapuHKkca, bapuHreanHn nykosu cy
mefhycobHO 0aBOjeHn KecacTo
NPOLWNPEHNM eNUTENHMM eBarnHaumjama
— chbapuHreanHum wnaroBuma.

CBaku dpapuHreanHu nyk je ca
cnosbalwlke cTpaHe 00noXxeH
eKTolepMOM, a ca YHyTpallte
eHaoAepMoM.

MU3y3eTak npeacraBrba NpBU NYK KOjU je
N ca YHyTpalHe cTpaHe 0bnoxeH
eKToepMoM.

Cpx cBakor dbapuHreanHor nyka YmHu
Me3eHXUM.

Pharyngeal
pouches

Pharyngeal (
arches




dapuHreanHm cuUCTem

MNMpBu papuHreanHu nyk

(MakcunapHu n maHgmbynapHm
npouecyc)

Apyrn hapuHreanHu nyk

(XMongHu npoLecyc)

Tpehu dhapuHreanHm nyk




‘llinaroBu ca yHyTpaLlHk€e CTpaHe:
[MpBuK Wnar obnoXxeH ekToaepMom

OcTtanu wnaroBu eHO04EPMOM




dapuHreanHu cMctem

PapuHreanHm cucTem cacToju ce oA,
doapuHreasnHor nyka

doapuHreanHor wnara

doapuHreasnHor yceka

doapuHreanHe memeobpaHe

PapuHreanHu anapar y4ecTByje y popMupamny:.
1)  nuvua, HasanHux WynsbuHa,
2)  YCHe gyrube, NnapuHrea,

3) dapuHrca, nBpaTta



dapuHreanHm cUCTeMm

Endodaerm

pouch — wnar; arch — nyk; cleft — ycek
 @dapuHreanHu cucTem cacTtoju ce oA
— dhapuHrearnHor nyka
— dpapuHreanHor wnara
— dhapuHreasiHor yceka

— dhapuHreanHe memeobpaHe
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dapuHreanHu cMctem

* Y cBakoM hapuHreanHom nyky o

eKTOMe3eHx1ma CTBapajy ce no jegHa

XpcKaBuua o Koje he ce passutu:

KOCTU W XpCKaBuLie rnase 1 BpaTa
ogrosapajyhn muwunhu rnaese v Bpara
AoOpPTHU NyK

Nno jegaH KpaHujarHu HepB Koju
NHepBULLIE opraHe n muwimhe Koju
HacTajy 13 Tor fiyka.

« @apuHreanHu wnarosu

andpepeHumjaumjom aajy H13 pasHOBPCHUX

fepvBaTa: enuTesiHe CTPYKType cpearer

yBa, HEN4YaHuX KpajHuKa 1 TMMyca,

napeHxMmHe henunje napatupeoungHe

xnesge.

Pharyngeal
pouches

Pharyngeal (
arches




dapuHreanHu cuctem

primordium

Stomodeum

FEI The fifth aortic arch does not form in humans

:_ . -.': t l
Aortic sac?‘ 3

Trachea and lung bud
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LepuBaTtu nykoea, yceka u Lunaroesa

FARINGEALNI LUKOVI
FARINGEALNI _ FARINGEALNI
USECI mozdani Zivac misic komponente | aortni SPAGOVI
skeleta lukovi
mastikatorni, maleus, inkus, maksila,
milohioideuis, zigomatiéna kost, tvrdo
: v : prednji trbuh nepce, vomer, skvamozni |
n. trigeminus digastrikusa, deo temporalne kosti,
spoljadniji tenzor timpani, sfenomandibularni .
uzni kanal tenzor veli palatini ligament, mandibula erQHJe Hvo
—— auditivna tuba
mimicni, stapes, procesus \-\\
VI stapedius, stilohioideus,  stiloideus, maniji ‘
n. facijalis zadnji trbuh digastrikusa rog i gornji deo tela
hioidne kosti nepéani
: : 5 krajnik
1X stilofaringeus veci rog 1 gornji deo
iy, glosofaringeus g tela hioidne kosti
timus,
donje paratireoidne
vratna fistula X R _ Zlezde
v Ianngeus levator veli palatini, hlf:r?:;;e s .
superior konstriktori faringsa /" gomje
(grana n. vagusa) IV paratireocidne Zlezde
X { Vv ultimobranijalno
: unutrasnji misici Ly telo
n. laringeus : : \
Vi laringsa, skeletni Vi |
rekurens

(grana n. vagusa) o C jednjaka /l



lajBaXxHN|U OepuBaTH
doapuHreanHor cuctema

MpBu chapuHreanHm:
— Ycek — cnorballhby YLIWHW KaHar
— Memb6paHa — TumMnaHnyHa membpaHa
— Wnar — EyctaxmnjeBa Tyba

1 mm

repeat




lajBaXxHN|U OepuBaTH
doapuHreanHor cuctema

 [Opyru wnar — ennuten ToH3une
« Tpehwu wnar — gopsanHo - gowa naparmpeoungea
BEHTpanHo — TMuMyc
 YerBpTH WINar — gop3asniHO — ropksa napaTupeouvpea
BEHTpASIHO — YNTUMOOpaHXUanHo Terno

henunje C Tupeonaee




1st arch Site of

(Meckel) developing
cartilage internal ear 2nd arch
\ (Reichert)
cartilage

XpcKkaBuue doapuHreanHmx nykosa



[lepnBaTtn XpckaBuua
doapuHreanHmx
nykoBa

| nyk: MekernoBa, maneyc u MHKyC
Il nyk: Ctanec, ctunoxmongea v
Manu poroBu XmMoungHe KOCTu

[l nyk: Benukn porosun xuoungHe
KOCTU

IV n VI nyK: XxpckaBuue napuHrca

Ligaments:
a.
b.
.

Malleus

/' Meckel’s
%:jrtilage v 4

Sphenomalleolar
Sphenomandibular
Stylohyoid
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PASBURE YCHE
OYINIbE U NNULUA




Pa3suhe ycHe gynrse
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YcHa gaynrba nma B0jako MOpeKIo:
Behu geo ce pasBuja o ycHe jamuue — ctomopaeyma (EKToaepm).

Mahun feo ce pasBuja o KpaHujanHor gena npeawer upesa — dpapuHrearnHo
LpeBo (eHOoaepm).



Pa3suhe ycHe gynrse

 [epuBaTu eKtogepma:
[Mpenre 2/3 jesnka, Herue,
obpasn, ycHe, 3ayLUHa Xnesaa,

rnen.

 [epuBatn eHpgonepma:
3aara TpehnHa jesnka, Meko
Henue, nog ycHe Ayrnsbe,
cybnuHreanHa v

cybmaHandbunapHa xnesga

Aortic arch
vessel

Pharyngeal
pouches

Degenerating
oropharyngeal -~
membrane -~

7

bykodapuHreanHa membpaHa pyntypupa 24. go 26. gaHa




Pa3Buhe nuua

« [lpBu papuHreanHun nyk genu ce y Asa gena.
 MakcunapHu — gop3saniu (maxilla, zygoma, squama TemnoparHe KOCTHn)

MaHgnbynapHu — BeHTpanHu

Embryo at 4 to 5 weeks
Lateral view

| 3.0mm =

Auditory vesicle
1st pharyngeal groove

2nd pharyngeal groove

1st cervical somite (myotome portion)

Left lens placode

Nasal placode

3rd and 4th pharyngeal grooves

Stomodeum
o 4th pharyngeal arch

3rd pharyngeal arch

Cardiac prominence

2nd pharyngeal (hyoid) arch

~ &

I\ 1st pharyngeal (mandibular) arch I




Pa3Buhe nuua

Jlnue ce pasBuja U3 TKMBA KOje OKPYXYje YCHY jamuLy, a Koje je Y TOKY
yeTBpTE HeAerbe passuha opraHM3oBaHo y BUAY MeT y3aurdyha —
nynosbaka u To:

— YeOHU (ppOoHTanHu) nynorbak
— MapHU rOpHOBUSTUYHN (MaKCUITapHU) Nynosbum
— MapHU JOH0BUITNYHK (MaHANOYNapHW) Nynosbum

Embryo at 4 to 5 weeks
Lateral view

— 3.0mm e

Auditory vesicle
1st pharyngeal groove

2nd pharyngeal groove

Maxillary process

(part of 1st arch) 1st cervical somite (myotome portion)

Left lens placode

Nasal placode

27 3rd and 4th pharyngeal grooves

Stomodeum
4th pharyngeal arch

3rd pharyngeal arch

Cardiac prominence

2nd pharyngeal (hyoid) arch

I\ 1st pharyngeal (mandibular) arch I

i N




Pa3Buhe nuua

dpoHTOHa3anHa npomuHeHuuja (1)
MakcunapHa npomuHeHuuja (2)

MaHgmnbynapHa npomuHeHuuja (2)

NMpuMuTMBHA yCHa Aynrba
(ctomopeym)




[leT npumopaunjyma nuua

MangubynapHa
NpoOMUHeHUN]a

Op np.or
doapuHreanHor nyka



Pa3Buhe nuua

Jlnue HacTaje og neT NnpoMUHEHUM]a Koje
ce crnajajy:

-HenapHa (ppoHTOHa3arnHa

-napHe MakcunapHe

\-napHe MaHanbynapHe

Frontonasal prominence

formed from mesenchyme near the brain

Maxillary prominences

formed from the upper part
of pharyvngeal arch 1

Mandibular prominences

formed from the lower part
of pharyvngeal arch 1

Stomodeum

1 mm view enlire




Pa3suhe nuua

Y neToj Hegerbu pasBoja,
jaBrbajy ce aBa 3agebrbarba Ha
dpoHTanNHOM NynosbKy- HOCHe
nrakopge (nnoye).

HocHe nnakoge ce yoyorbyjy,
obpasyjyhu HocHe jamuue.

Kpajem nete Henerne, HOCHe
jamuue ce oTBapajy y KpoB yCHe
LWYNSbUHe.

Kpajem nete Hegerbe Ha 604YHMM
CTpaHamMa rnase cTBapajy ce ABa
enuTenHa 3agebbarba - OuYHe
nnakope.




Pa3suhe nuua

* [lepndrepHn oenoBm HOCHUX NyioYva ce y3auxy u

CTBapajy cnosballHkbe N YHYTpallke HOCHe
npoayxeTke.

YnerHyhe namehy gBsa yHyTpallHha HOCHa
npoayXeTka o3HadaBa ce Ka0 YeOHOHOCHMU

npoayxeTak.

Maxillary prominences

1 mm view enlin
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ObpaTnTh naxmy:

— [Ba YHyTpallHa HOCHa NpoAYyXXeTKa ce crajajy = cTBapajy xpbart Hoca u
WHTEepPMaKCUMapHU CermMeHrT.

- [1Be maHanOynapHe npoMunHeHUUje ce cnajajy = dpopMmupajy AoHYy BUIuuy.

- [1Ba cnosrbawHa HOCHa NpoAyXeTKa ce Cnajajy ca ABe MaKcurapHe
npomMunHeHuUuje (anun He jegaHa ca gpyrom)= dopmMmupajy cTpaHe (anae) Hoca.

- MakcunapHe npomMuHeHuUmje ce He cnajajy meljycobHo — oHe chopmMupajy
roptwy BURNuuy m obpase.



Pa3suhe nuua

MeguvjanHn HasanHu genosu ce cnajajy y
WHTEepMaKCUapHU CerMeHT Of Kora HacTaje:
* Philtrum ropwe ycHe

* f[OpHU MHLUUCUBU U HBUXOBE FTMHIMBe.

* MpumapHoO Henue (pervMoH TBpAor Henua n3a

ropHsNX NHUNCKU Ba).

Lateral nasal processes

Maxillary prominences

1 mm view




Pa3Buhe nuua

HTepmaKkcunapHn cermeHT ce craja ca
MaKkcuIapHuMm gernom n doopmMmupa 4eo ropte
ycHe, 4 cekyTuha u NnpMmMapHO Henue.

Lateral nasal processes

: P : Maxilla with
Maxillary prominences Phitum of lip 4 incisor teeth

1 mm view




Pa3Buhe Henua

« Hacrtaje y Toky cegme n ocme Heferbe py3njoMm npuMapHor Henua
(MHTepMaKkcunapHn CerMeHT) U CeKyHaapHor Henua (nanatuHanHu

HacTaBLM MaKcunapHe NpoMUHeHUNje).

PAPILA INCISIVUM ' )
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Pa3Buhe jesunka

Jesuk ce passuja U3 Tpu ysaurHyha:

[Ba 6o4Ha y3aurHyha HagpacTajy cpeawe — TybepkynymMm umnap n doopmmpajy
npegre 2/3 jesunka.

3agna TpehunHa je3nka HacTaje n3 HenapHor y3aurdyha koje ce passuja Ha
YHYTpaLWH0j CTpaHu Tpeher n 4eTBpTor papuHreasniHor fiyka — konyrne (copula) n
XnunobpaHxujanHe eMUHeEHUN]e.

OHa HapgpacTa |l chapuHreanHu wnar v cnaja ce ca npearwbnum OeNOM.

MwuLunhu jesanka HacTajy o4 OKUMNUTanHMX MmoToma.




Pa3Buhe je3unka

Tuberculum impar
Lat. lingual swelling

[hwhprannhlal N

orifice
inence)

" Ar enuld
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Terminal sulcus
- %
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Body of tongue

“ Epiglottis




EMBPUONIOIMMNJA
NTMMP®HUX OPIAHA




lajBaXxHN|U OepuBaTH
doapuHreanHor cuctema

|| wnar — enuTen ToH3une

 |ll wnar — gop3anHo - Aowa napatupeoungea

BEHTPAJIHO — TUMYC

|V wnar — gop3anHo — ropwa napatupeouvgea
BEHTpASIHO — yNTUMOOpaHXUujanHo Tero

henunje C Tupeonaee
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[lpecek eMOpUOHa y HUBOY
doapuHreanHor cuctema

HEPBHA
LIEB




Tpehu papuHreanHu wnar BEHTpasnHu geo — TMmMyc

®

Tupoungea

Tpehwu wnar

———

Tumyc




Pa3Buhe Tumyca

Pharyngeal
pouches:

lee Eusmachian

cube and -4

Inmer car

2nd: tonsils

3rd: inferior
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4th: superior —
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Passuhe Tumyca (4 - 6. Hegeroa)

— Third branchial cleft Thymic epithelial Capsule

; : Trabecula
Cervical vesicle rudiment

Mesenchyme

)

+ Pharynx l Pharynx Medulla

~ Medulla

Thymocyte
precursor

—<—Third pharyngeal

-
pouch £~ Third pha[yng‘eﬁ pouch
./'.
—— Fourth pharyngeal \fém . ®
pouch : Pharyngobranchial
canal
Central|_| Cortex
I
! ! Inferior parathyroid gland men Blood vessel

Ectoderm Endoderm

Kopa Tnmyca — ekrooepm Tpeher yceka
Cpx TuMyca — eHgogepm Tpeher doapuHreanHor wnara

Kancyna n KpBHU CyAoBU — eKTOME3EeHXNM Tpeher dpapuHreanHor fnyka



Pa3suhe Tumyca

« Cnywrarwe enutena y ucnog nexehu
eHoogepm oasuja ce oa 4. oo 7. Heperbe.

 EKTOOEpPM (hopmMpa Be3uKyIy — 3aTBapa u
ofBaja (hapuHreanHy nHearnHauujy.

* Y cpeauHu Be3uKysie octaje nymeH
OKpYyXXeH enutenHum henunjama.

« EnutenHe henunje nobujajy npoayxeTtke u
dopMupajy LUTOPETUKyYIym (4o 6.
Hederbe).

 KonoHusauumja numcouutTmMa novnHe y
10. Hegerom (TUMYC je NoderbeH Ha KOpy U
Meayny)

 OudepeHumjaumja T numdouunta y 12.
HeOerbW, 3aBpluaBa ce Kpajem 4. meceua
NHTPaYTEPUHOr XNUBOTa U Y MyHOM
KanauuteTy doyHKUMoHUWwe ao nybepreta.

e Xacarnosa Tenauwua HacTtajy og 15. oo 16.
Hegerbe MHTPayTEePUHOT XNBOTA U HUXOB
6poj ce noBehasa oo nybepTeTa.



Pa3suhe ToH3una (5 - 7. Hegeroba)

« Enuten — eHgogepm gpyror dpapuvHreanHor wwnara
 CTpoMa — OKONMHN EKTOME3EHXUM

*  JlnmdouuTn ce MHKOPNoOpULLY KacHuje

/ 1%t pouch

_~ 2" pouch
_~ 3" pouch

420

pouch




Apyrv
doapuHrearsnHum

wnar

MembpaHa
apyror
doapuHreanHor
nyka




EnuTen KpajHuKa

Hen4yaHu KpajHUK — eHooaepm gpyror wnara
Je3anyHu KpajHuK — eHgogepm Tpeher wnara
PapuHIrcHN KpajHUK — eHOoaepM doapuHrea

TyGapHu KpajHUK — eHOo4epM Apyror wnara

AnonTto3a = chopMmupare KpUnTu



Pa3sunhe num@HuUX cygoBa
cnnaHxHonmneypanHu mesogepm

CnnyaH MmexaHn3am Kao Ko KpBHUX CcyaoBa
BackynoreHe3a 1 aHrmoreHesa

[MpoTokanunapwu

Kanunapwu

JInmdoHn cynosu

[leTa Hegerba - jyrynapHe kece

LLlecTta Hegerba — joww YeTupu Kece: cisterna chyli

PeTtponeputoHearnHa keca, 3agwe numgarnyHe kece (2)



Pa3sunhe num@HuUX cygoBa
cnnaHxHonmneypanHu mesogepm

Internal jugular vein

‘\ = Jugular lymph sac
b, <~ o rﬂf/
Inferior é}?, P
vena cava ,' Retroperitoneal
-~ lymph sac
0 R
I.Eaj e Sy

Chyle cistern (cisterna chyli)

lliac vein lliac lymph sac



Pas3sunhe numdHMX cygoBa
cnnaHxHonmneypanHu mesogepm

TOPAKAJIHA
DUCTUS

JyrynapHe numdarundHe kece (2)
Cisterna Chyli

PeTponeputoHeanHa keca
3aarwe numdatnyHe kece (2)



Pa3sunhe numHuUx 4yBopoBa

JNlnmdpHM uBOpOBM NMounkby a ce passujajy y 8. HeperbMm.
NMotnyHo cy chopmupanu y nepmoay oko 10. Hegeroe.

PasBujajy ce Hajrnpe y akCunapHMM M UHrBUHarTHUM NoApyydjuma, KoOHOeH3aLUnjoMm
Me3eHXMMa OKO NM@HKX cygosa (primordia nodorum lymphaticorum).

Me3eHxnmMmcke henunje npoanpy y numcHe Kece n gudepeHumpajy ce y
peTukynapHe henuje ctpome.

Opf meseHxnMckmx henumja oko NIMMPHUX Keca pasBujajy ce Be3SUBHOTKUBHA
Kancyrna n cente numcgpHUX YBOpoOBa.

Y npouecy MmopdoreHese NMMdHNX YBOpOBa Aosasun Ao obnmkosawa NMUMAEHUX
CUHYcCa, Kao 1 ancepeHunpara Kope 1 meayne.

[Mpnmopanjymm numgHNX YBopoBa HacerbaBajy ce numdcpounTuma.

Y Kopu ce Hanase npuMapHu nuMdcpHU PONMKYNU KOju He caapke repMuUHaTUBHA
LeHTap.

CekyHaapHu nuMmdHU (ponnKynun Koju noceayjy repMMHaTUBHU LEHTap yodaBajy ce
TeK no pohewy, NOLWTO opraHn3am gofe y KOHTaKT ca CTpaHuM YyecTuuama
(aHTUreHa ctumynauuja).

JInmdbHM YBOPOBMK CYy Y KpaTKOM Nepuoay U MecTo OflBMjaHa XxemaTonoese.



Pa3Buhe cnesnHe

CAE3HHA

Cne3uHa ce pa3sBuja y NeToj HeAerbn n3 Me3ogepma gopsanHor mMesoracTpujyma
KOHAEeH3aLUnjoM crniaHxonsieypanHor meseHxuma (primordia splenica).

MeseHxumcke henuje ce y yHyTpallukeM aeny npumopauvjyma gudepeHumpajy y
peTtukynapHe henuje ctpome (06pasyjy Mpexy) n cnodbonHe petukynapHe henuje.
Ha nospLliunHn ce andepeHunpajy y BE3MBHOTKUBHY Kancyny u cente.



Pa3Buhe cnesnHe

CAE3HHA

Y 20. Hepgerbn NMMAOUNTN AOCMeBajy Yy CNe3nHy U OKO apTePUjCKMUX OrpaHaka
obpasyjy 6eny nynny.

[MoTnyHa andepeHumjaunja LpBeHe nynne gelwasa ce TeK NoCTHaTarHo.

Y doeTycHOM nepuoay, cee 40 pohena, criesrnHa nma ynory n y xemartoroesu.

HacerbaBajy je npekypcopu xemaTonoeTckmx henwuja, Koju gocnesajy u3 amaa
XXYMaH4YaHe Kece 1 jeTpe unun ce meseHxmmMmcke henuvje y cnesnHun gugpepeHunpajy y
cteM henuje xematonoese.



