YHusep3utet y Kparyjesuy
dakynTeT MeaMUUHCKMX HayKa
UHTerpucaHe akagemcke ctyauje meauumHe
Kategpa 3a Xuctonorujy u emépuonorujy

ONWTA EMBPUONOINNNJA

TPUHaeCTa HeaeJba HaCTaBe



OCHOBHE KapaKTepUCTUKE pa3Boja

NMponudgepaumnja
— [loBehawe 6poja henunja MuTOoTCKMM Aeobama (CMMETPUYHUM UK
aCUMETPUYHMM)
PacTt
— [loBehawe BoriymeHa u mace opraHmuama noseharwem 6poja henuja, BennymHe
henwja n KoNUYMHe ekcTpauenynapHor maTpumkca
AudrepeHumjaunja
— CaspeBamne henuja 1 BUXOBMX NOTOMaka TOKOM HEKOSTMKO Y3aCTOMHUX
henujcknx uuknyca — of Hecneuujannu3oBaHMUX HacTajy crneumjanm3oBaHe
henwuje
Pectpukumnja n getrepmmHaumja
— Op ocmohenujckor 3aMmeTKka HacTyna pecTpukumja — orpaHnyYeH-e pasBojHUX
moryhHocTu. [leTepMUHaLMja — Kpajibn CTENEH PecTpuKUuvje Kaga nocToju
camo jeaH pasBojHM NyT — AudepeHumjaumja y ogpeheHn henumjcku tmn
UHaykuumja
— [locnelwmBane nponudepavmje dnncknx nnn ygarbeHnx henwuja
Mwurpauumja
— CnocobHocT henunje ga ce kpehe — ga mexwa rnonoxaj y npocropy
UHTerpaumnja
— Yopyxunsare henuja ns pasnuymtux KnmumHUxX nuctosa y popmMmmpamy opraHa



Onnohewe

« Onnoherwe obyxsaTta HU3 /
porahaja Be3aHux 3a cnajambe /
MYLUKUX U XKEHCKUX rameTta u | [\ |
cdopmupamse 3urora. N

Ovum (Bgg) Released

 OOwW4YHO ce gelwaBa y aMmnynu
jajoBopaa.

- JajHa henwuja ce ocrnobaha u3
jajHMKa npu oBynaumju v
3agpkaBa CnoCOOHOCT
onnohemwa 12-24 yaca.




Onnohexe

Plasma membrane

QOuter acrosomal membrane

Cnepmarto3onay HakoH
chopmupar-a nponase Kpo3s npouec Aorosame
MaTypauuje 1 KanauuTaumuje.
MaTtypauuja ce ogsuja y i }Eqmtc(,:;z.;:)gmem
enMananMncy 1 Tpaje oko 2

Heperbe.

Kanauyutauuja nogpasymeBa
NPOMeHe Yy IMUKONMPOTEUHCKOM
omMoTaydy cnepmartosouga
(aucoumjauujy npotenHa u3
[MUKOKanukca).

OpaBuja ce y XXeHCKUM MOSTHUM
nyreBMma 1 Tpaje oko 7 yacoBa.

Inner acrosomal membrane

Nuclear envelope

----------




Onnohewe

JepnaH ejakynart cagpxu 200-500 MmunmoHa cnepmaTto3ouaa, of vera ceera
200-500 cnepmaTto3sonaa cTmxke OO amnyrne jajosoaa.

OnnogHa moh cnepmaTo3ouaa Yy XXeHCKOM reHUTariHOM TpakTy Tpaje OKo
80 catn.




da3e onnonhemna

N eND O = B006 5 < Zona pellucida
Perivitelline space XN S A
= . ;‘ A o
‘X 0 VL Corona radiata
3 ™ .. .
Cytoplasm of oocyte i <
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3 . .. - . Second meiotic metaphase
. .
f 2 .. o3 " P .
. . e First polar bod
2 $ ~ * )% 4 < L & A . p y
ey L . A o' ol
. . .
. . d . . . ] .
/S Az . -, . Plasma membrane

of oocyte

dPa3se onnohex-a:
[leHeTpaumja KOpoHe pagujaTe
[leHeTpauuja 30He nenyunae
dy3unja rameta



[leHeTpaumnja KOpoHe pagujate

n nucleus Acrosome Plasma Perforations in ~ Plasma membrane Enzymes Sperm in cytoplasm
taining containing membrane acrosome wall of oocyte breaking down the of oocyte without its
nosomes enzymes of sperm zona pellucida plasma membrane

\ \

» [lpobujarte KOpoHE pagujaTe ocTBapyje ce y3 nomoh eH3nma
XujanypoHupase Koju ce ocnobaha ns akposoma rrnase cnepmartosonja



[leHeTpaumnja 3oHe nenyuyunge

n nucleus Acrosome Plasma Perforations in ~ Plasma membrane Enzymes Sperm in cy_topla;m
taining containing membrane acrosome wall of oocyte breaking down the of oocyte without its
zona pellucida plasma membrane

nosomes enzymes of sperm

\ \

[Mnasmanema crniepmaTto3ounaa cagpxu ZP rimukonpoTeunHe, a 3oHa nenyuuaa ZP
peuenTtope (ZP1, ZP2, ZP3 peuentope).

BesuBawem ZP rnukonpotenHa 3a ZP peuentope (nocebHo ZP3 peuenTtope)
3ano4ymbe aKkpo3oMcKa peakumja.

Y aKpOo30MCKOj peakLujv U3 akpo3oma ce ocrnobahna eHsuMm akpo3uH Koju pasrpahyje
30HY nenyumnay omoryhasajyhu cnepmaTtosougy npoadop Ka jajHoj hennju



dyanja rameTa

Protein receptors-\ ==
Jelly coat

Egg plasma EGG CYTOPLASM
membrane

Vitelline layer Cortical granule

Acrosome .. membrane
Perivitelline

2@ o _-Hydrolytic enzymes o space
/ - ./Corllclal \ ‘ \
i granule ¢, ced plasma

2 gt &G \ ot

// & _Mmembranes .
@ Lot 0| [ r———r i\‘-\‘-,‘v
3 4/, 1. 1) ..
-/ [ll]  Fertilization
> “{ membrane
. 1
g -§ o=
}I‘l \ \l
/] \
/] ('// membrane A\
- © Entry of
© Fusion of plasma sperm nucleus

membranes

« [Mnasmanema cnepmaro3ounaa cagpxu npotenHe dpepTunuHe, a nnasmanema
OBOLIUTE CaZipXu HUMa KOMMNeMeHTapHe NpoTeNHe UHTerpuHe.

* WHTepakuyuja doepTUnmHa n nHTEerpmHa nperxoam pysmju ramera.



bnokaga nonucnepmuje

Cajpka) KOPTHKATHIIX TPaHyIa

Jpyvro momapHo TeIo

\ {
@ fe L

|
|

/KeHCKII IIPOHYKIIeyC

My kT {
TIPOHYKIIEYC

* [lonucnepmuja (onnogka ca Bule criepMmaTo3ona) ce cnpeyana Npeko
KOpTUKarHe peakuuje.



bnokaga nonucnepmuje

Cagpzka) KOPTHKATHIIX TPaHyTIA

\E @ £
JpyTo IOMapHO TENo N
(@ 2 ®
‘__7 7__,1' @) } = \" ' 03 '
— @ 'QQ " '4".3.":‘-
JKeHCKII TPOHYKITEYC — » [md
i s o AR 43 \G9S W)
I" .' 6’ . .:““""’ =t L
My =
IIPOHYKIIEYC (@ )/ 2%

 KoptukanHa (3oHa) peakuumja nogpasymena ocriobahjar-e eH3nma u3
KOPTUKaNHUX rpaHyna y nepuBuUTENNHCKM NPOCTOp.



bnokaga nonucnepmuje

Cagpzka) KOPTHKATHIIX TPaHyTIA

@ AT TS
HApvyro momapHo TeIo
l"‘g) b (B 3/ @ :’ !
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/KeHCKII IIPOHYKIIeyC — ~ > | :;;-4 4 \
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« EH3nMu pasnaxy ZP peuenTtope 1 Mehajy PrU3nyKo-XxeMnjcka CBOjCTBa 30HE
nenyuunae ymHehu je HenpobojHOM 3a Apyre cnepmaTto3ounse.



dopmupaH-e 3mrota

MNocne cTanawa rameTta cekyHaapHa oBoLuTa ce Aenv Ha 3peny OBOLUTY U
APYro nonapHo Teno.

Jegpa cnepmarosounga v 3perie osounTe byope 1 30BYy Ce NPOHYKIEYCHU.
CtanakteM Ba NPOHYKIieyca HacTaje 3Uror.

3uroT je npea henuja byayher opraHnama ca 48 xpomo3soma U
AeTepMUHNCAHUM MOSIoM.




[lpeHaTanHu pa3Boj YoBeKa

* [lpeembpuoHanHu nepuos
— o[ onnohexa 0 Kpaja apyre Hegeroe

« EmMOpuoHanHu nepuop
— 04 noyeTka Tpehe 0o Kpaja ocMme Hegeroe

« @deTycHM nepuoa
— Of no4yeTka aeseTe Hegerbe (oa 57. naHa) oo nopohaja



NMPEEMBPUOHAITHU
NEPUNO PA3SBURA

(oa onnohewsa o Kpaja apyre HeaerLe)




[1lpBa Hegerba pasBuha

2. AaH 1. Aav
4. paH yersopohenujcku asohenujcku
Mopyna cragujym cragujym

5. naH

6nacrouucra SO O’\I?. onnohewe
Y ' ; % t:) .’3"‘ u’f\tL) )
; B Sy O -

Marepuua
cexkyHaapHa
oouyuTta

jaHUK

BarmHa




[lpBa Hegerba passunha

2. naH 1. AaH
4. pau versopohenujcku asohenujcku
Mmopyna cragujym cragujym

5. nad
Gnacrouucra

"""""

marepuua - ol : oynaunja@

oouyunTa

* Y npBa 24 4yaca no onnoheky noynte dpasnare 3urota n Heroso
KpeTare OyX jajoBoaa Ka MaTepuun.

« LwuTtonnasma ce genu Ha aBe bnacTomepe.



[1lpBa Hegerba pasBuha

2. naH 1. AaH
4. pau versopohenujcku asohenujcku
Mmopyna j
¢ A Py cragujym cragujym
Gnacrouucra

%&
y
\ & »
marepuua ":._ s .‘ _‘ 3 7 oynaunja@ %& &?P

cekyHaapHa
oouuta

VY TOKy Apyror AaHa caJip>kKu 4eTHPH 0JacTomepe.

YerBpTor gana passuha, 3ametak cagapxu 12-16 wim 32 6mactoMepe U Ha3uBa ce
MoOpYJia.



[1lpBa Hegerba pasBuha

2. naH 1. AaH
4. pau versopohenujcku asohenujcku
Mmopyna j
¢ A Py cragujym cragujym
Gnacrouucra

%&
y
\ & »
marepuua ":._ s .‘ _‘ 3 7 oynaunja@ %& &?P

cekyHaapHa
oouuta

e Ileror paHa Mopyia IIOYHE Ja aricopOyje TEUHOCT - CEKPEeT EHIOMETPHjaTHUX
Kiesna.

* Cekper ce HHULIMjAJIHO ancopOyje MpBO MHTpaleayJapHO.



[lpBa Hegerba passunha

2. naH 1. AaH
4. pau versopohenujcku asohenujcku
Mmopyna cragujym cragujym

5. nad
Gnacrouucra

mMarepuua G & ol : oynaunja@ ’;’
NG - Y 4 cexyHaapHa
ooyuta

Hakon Tora nounme ekeTpalneayjapHa akyMmyJalmja - HacTaje 0J1acTONUCTHA
IIYIUbUHA WIA 0JIACTOLEI.

3aMeTaK ce Ha OBOM CTaJujyMy pa3Bruha Ha3uBa 0J1aCTOLHUCTA.



Embpumnobnact n Tpodobnact

BnactounctHa wynrbmMHa genu
bnactomepe Ha TpodobnacT u
eMmbpuoobnacr.

trofoblast

epitel endometrijum

TpodobnacT (cnorbalwta
henunjcka maca) - cnosballtbu
CI10j enUTENHO pacropeheHnx

henwja koje o6pa3yjy 3va S

GnacTouucre. g kil SUdoyi

Oa wux he ce passuTi NNoAoOB Nnyctpauuja: Hukonuh WU. n cap. Em6puonoruja
Aeo nocTterbuLe 1 XOpUOoH. yoseka. [lata Ctartyc, beorpaga, 2006.

Em6puobnact (yHyTpawma henuvjcka maca) - rpyna henumja y
YHYTpaLWHOCTN GrlacToumncTe Koja Hanexe Ha jegad rnon tpodobnacra.

Of we he ce pasButT eMOPUOH, aMHMUOH, anNnaHTOMUC 1 XXyMaH4YaHa Keca.



bnactouucTta 6. gaHa passuha

Ha bnactoumnctu ce pasnukyjy emopuobnact (oa kora he ce
OndoepeHToBaTU KINNLMHN NNCTOBU OAH. TKMBA U OpraHn emopuoHa),

TpodobnacT 1 6nacTouncTHa WynrbUHa.

HenocpegHo npe umnnaHtauumje y eHaoMeTpujyMm HecTaje 3o0Ha nenyuunaa.



[leumgyanHa peakuuja

deunpyanHa peakumja - HA3 NPOMeEHa Koja ce gellasa y eHOOMETPUjymy
ycnen npucyctea bnactouucTte y hemy U npoayxeHe ctumynaumje
NporecTepoHOM 0Of CTpaHe ,NPEXMBENOr” XyTor Tena.

EnHgoMeTpujyMm ce oBUM NpoMeHama npunpemMa ga npuxeatm 3aMmeTak, n na
My 00e36en LOBOSbHY KOMUYUHY XpaHe.

CtBapajy ce ycnosu koju he orpaHnynTu pasapajyhy aktmBHocCT
Tpodpobnacrta n nokannsoBaTn HErOBO Npoanpare y TOKY MMniaHTaumje.



[leumgyanHa peakuuja

CtpomanHe henunje eHgomeTpunjyma npeteapajy ce y Metabonmnyku
aKTUBHe, cekpeTyjyhe aeuunayanHe henuje.

HeunayanHe henuje cy okpyrnor obnuka, obasnjeHe 6a3anHOM TaMUHOM,
4eCTO ABOjefapHe.

Cagpke AOCTa MaCHUX Kansbuua 1 rpaHyra riamKoreHa y uMrtonnasmu -
M3BOP XpaHe 3a uMmnnaHTupajyhu sametak (pasnaxy nx XmaponnTuikm
eH3uMK unuuntpodoobacra).

Y4yecTBYyjy Y peMmoaenupaty eKcTpauesriynapHor matpmkca - cteBapajy
geuunayanHm maTpukc borat konareHom tvna IV v naMmmMHMHOM.



[leumgyanHa peakuuja

LeungyanHa peakuuja 3anodnH-e HeNnocpeaHo npe uMmnnaHTayuje anu ce
oABWja 1 nocre ke 3axsatajyhn ueo eHOoMeTpujyMm.

Y eHOOMETPUjyMy Ce Tako MOry pasnvkoBaTu Tpu geumaye:

Oeunpaya 6asanuc - geo geumaye koja ce Hanasn namehy
UMMNMaHTUpPaHOr 3aMeTKka U MMOMeTpUujyma.

ObpasoBahe maTepuHCKN 4e0 NOCTEbULIE.

Hdeunaya Kkancynapuc - 0eo geunaye Koju NoKpuBa MMNIIaHTUPaHU
3amMeTak oaBajajyhu ra og WynrbMHe matepuLe.

deunaya napujetanuc - npeoctanu geumayasnHo U3MeHEHOr
eHOoMeTpujyma.



[1lpBa Hegerba pasBumha

depTunu3aLmja oBoLUTE Popmupatse briactomepa

MonapHa Tena Cragujym mopyne ca 8-16
brnactomepa

MyLLKN 1 KEHCKM NPOHYKIeyc _
[nckpeTHa nonapusauuja 6nactomepa

dopmupame 3urota



[1lpBa Hegerba passuha

Carnegie-Stage p 3
Crapocty ) 4 I 5
AaHuMa

0.1-0.2|

dopmupare bnacrtouncrte ca 16-32
bnactomepe n brnacrouenom

BnactouuctHa wynromMHa genu
bnactomepe Ha Tpodobnact
(cnorawra henunjcka maca u

embpurobnacT (yHyTpawHa henunjcka
maca)

0.1-0.2|

AndepeHumjaumja TpodobnacTta Ha
cuHUmMumnoTpodobnact u
uuToTpodobnacrt.

Anosuumja n nodeTtak uMmnnaHTaumje
©nacTouucTe



OPYI'A HEOEJbA
PA3SBURA




[pyra Heperba passuha

[pyra Hegerba pa3Boja obyxeara:

UMmnnaHTtauujy

OudepeHumjaunjy 6nacrouncre

CTBapar€ ABONMMMCHOI eMOpUOHanHor gMcka (enndnacra n xmnobnacTa)
OudrepeHumjaunjy Tpocpodbnacra

CtBapame:

— aMHWMOHa

— XOpWoHa

— XYMaH4aHe Kece

— nyn4yaHe Bpnue

— nocTterbuue



MimnnaHTauuja

UMmnnaHTaumnja npeacraerba
NHULMjanHo cnajare u
yparahe bracrtouucre y
aeunayanHo UsMeHeH
eHOOMETPUjyM.

CacTtoju ce n3 gse pase:

Anosuuymja — noyetHa
HecTabunHa agxesuvja
brniactoumcte 3a NOBPLUNHY
eHOoMeTpujyma.

CtabunHa agxe3nBHa ¢a3a.




MimnnaHTauuja

*  WMmnnaHTauuja novnm-e oko 6.
AaHa passuha n obyxsata

cneneha 30uBamsAa:

 Pa3sapame 30He nenyuuge
€H31MMOM Kora CeKkpeTyje
mMarepuvua n yHyTpallHnum

drakTopom TpodobnacrTa.

« Tlponudepaunja un
AndhepeHumjaumja
TpocobnacTta - nounte o
TPEHYTKa yCrnoCcTaBibama
KOHTakTa namehy tpodobnacta u

eHOoMeTpujyma.



a K W DdPRE

MimnnaHTauuja

dopmupajy ce:
Cnorbawltu Crioj

MYNTUHYKNEeapHe uutonnasme —
cuHumuuoTtpodchoodnact

YHyTpaLlHm Cnoj Kydu4Hmnx
henuvja — untoTpodobnact

30Ha nenyumaa
CuHumumoTpodobnacTt
Xunobnact

LUynrenHa Gnactouncre

Ennbnact




MimnnaHTauuja

CuHumnumoTtpocobnacTt ceojum npoayxeunma npekunaa mehyhenujcke
cnojeBe enutenHnx henunja 6e3 BuarbmBor owtehewa henmjckux
MembpaHa.

[Mpouec je onakwaH cMmakerweM bpoja ge3mosoma namehy enmTenHmnx
henwja Koje noasnexy anonTto3u.

BbnacrtouucTta ypawa y eHAOMeTPUjyM LUTO je oMoryheHo pasnarakem
ELLM pejctBom TpohobnacTHUX XMOPONMUTUYKUM EH3UMUMA -
UHTEepCTULMjyMCKa MHBa3uja.

TpodobnacTtHe npoTease epoanpajy u rpaHe cnupanHux aptepuja —
dopmMupajy ce nakyHe y cmHumumoTpodobnacTy Koje ce ucnysanajy
MajYMHOM KPBJbY - eHaoBacKynapHa UHBa3uja.

dopmMupaHe nakyHe npeacrtaerbajy 0yayhe nHTepBUIio3He npocTope.



dopmupamse enmnbnacta n xmnobnacTa

‘hennje embpuobnacTta nponudpepuly, andepeHTyjy ce n pacnopehyjy y
OBa crioja:

Enubnact - npumapHun ektogepm (cnosballkun croj)

XunobnacT - npmMapHu eHgogepm (YHyTpawmu, ucnoanexehu cnoj)
EnnbnacT je cactaBrbeH o jegHor crnoja uMnmHapuyHmnx henuja.
XunobnacrT - jegaH croj HewTo CUTHNjUX hennja nonoroHanHor oénuka.

HoBodopmMmupaHa CTpykTypa ce o3Ha4yaBa Kao bunamMmHapHu (OBOCOjHN)
eMOpUOHaNHU ANCK — LWUTUT UNK ABOMIMCHA 3aMeTHa ninoda (discus
embryonicus).
brnacTtouuncrta y oBoM ctagujymy o3Ha4vaBa ce kao asonucHa (blastocystus
bilaminaris).

YcnoctaBrba ce nonapusauuja bnacroyucre:

[MoBpLUMHA Ha KOjOj ce Hana3n enndbnact 6uhe gop3anHa cTpaHa
eMOpUOHa;

[ToBpLUMHA Ha KOjOj ce Hana3n xunoodnact 6uhe BeHTpanHa cTpaHa
eMOpunoHa.



bnactouucta 7. gaHa passuha

BnactouucTta cBojuM eMOpUOHaANHUM NONOM ca TpoobrnacTHUM
npogyxeuuma (npumapHu Bunycm dyayhe nocresrouue) ypamwa y
eHAoOMeTpujym.

‘hennje embpuobnacra cy ce aucpepeHToBane y gBa cnoja — enubnact

N Xunoonacrt.



AMHMOHCKa LWyn/bUHa

[MepudepHe henunje ennbnacta gudepeHTyjy ce y hennje nsgyxeHor obnuka
— amMHuobnacre.

AMHMOBacTn murpmupajy gopsarsHo.

Ca crnojem ennbnactHux henuvja orpaHn4asajy HoOBOHacTasny aMHUOHCKY
LUYNJSbUHY.

[Mog amHMOHCKe WynrbnHe narpahyje cnoj henuja ennbnacTta, 40K joj KpoB
YynHEe aMHUOOacTMm.

AMHUMOHCKa LUYMNIbUHA je UCnykheHa aMHUOHCKOM TeyHouhy.



Xoj3epoBa mMemMbpaHa 1 npumapHa
XyMaH4yaHa Keca

Thenuje xunobnacra nokanMsoBaHe Ha HErOBOj Nepudepujn
nponudepuLly n murpupayjy.

Obnaxky bnacTounCTHY WYNIbUHY U Tako popmumpajy XojsepoBy
(ersouenomuyHy) memobpaHy (membrana exocelomica).

[oTapaluta brnacTouncTHa WynrbuHa noctaje NpMMapHa XymMaHuyaHa
Keca.



bnactouucta 9. oaHa passuha

3aBpLueHa je uMmnnaHTauuja.

Thenwnje gena enubnacta nponudepuwly n gedepeHTyjy ce y aMmHuoobnacrte Koju
ca hennjama ennbnacra orpaHM4yaBajy aMHUOHCKY LUYMNIbUHY.

Thenunje xunobnacta obnaxy dnacTouMcTHy WyrybUHy rpagehu XojsepoBy
MeMOpaHy.

Y cuHumumoTtpocobnacty oopmmpajy ce nakyHe.

LLinpun ce nojac nepucpepHo nocraBrbeHor cuHuyuuyuoTpodobnacra tako gay

NOTNYHOCTN o0baBuja BriacToUUCTy Yy TPEHYTKY KaJa je OHa Y LernocTn yToHyna y
eHOOMETPUjyM.

NMoBpLWHM enuTeN NOHOBO NOCTaje KOHTUHYaraH, Maga ce y HeKUm
cny4yajeBMMa Ha MeCTy MMIMaHTauuje Moxe obpasoBaTu KoarynaunoHu Yert.



bnactouucta 10-11. naHa passuha

N3mehy XojsepoBe membpaHe (koja ca henujama xmnobnacra orpaHn4yasa
NPUMapHY XXymMaH4aHy Kecy) n umtotpodobrnacrta popmmpa ce

eKCTpaeMOpPUOHANHU PETUKYITYM.

KpBHU CcyooBU U Xne3ae eHOoOMETpUjymMa ycrnocTtaBsibajy Be3y ca JlakyHama.



EkcTpaemMbproHanHu mesogepm

Oko 10. gaHa passuha npeembpunoHa, henuvje untntpodobnacra u

Xoj3epoBe MeMbpaHe cTBapajy eKCTpaeMOpUOHaNHN PETUKYNYM.

OH je nayunHacTor narnega, He camxu hennje n pasgeaja aug npumapHe

XyMayaHe Kece o umtoTtpodoodbnacra.
JepnaHaecTtor n 12. gaHa henuvje nepndepHux genosa enndnacTta
nponudepuLly 1 MUrpupajy y ekctpaeMopmoHanHu peTUKyym.

OBe henuje bopmupajy ekctpaeMmoproHariHu me3oaepm.



bnactouucta 12. gaHa pasBuha

‘hennje nepucepHor gena enndbnacta nponudgepuly, Murpmpajy u
HacerbaBajy ekcTpaeMbpuoHarHn peTukynym gpopmmpajyhn gea nucra
eKCTpaeMOpuoHanHor mesogepma — BucueparnHu (obnaxe npmmapHy

XXYMaH4yaHy Kecy) 1 napujetarniHm (Hanexe Ha umMtotpodobnacr)

dopmMmupaHu cy BUcUepariHm 1 napujeTanHun NIMCT eKCTpaeMopuoHanHor

Me3o4epma, a LynrbuHe TpodobnacTHMX NakyHa UCMyHEHE CY KPBIbY.



AMHWNOH N XOPWUOH

Thenuje ekcTtpaemMbpuoHanHor mesogepma ce pasfBajajy Ha ABa crioja.

YHyTpaLHm cnoj o6aBnja aMHUOHCKY LUYMIbUHY Y NPUMAPHY XXYMaH4YaHy
Kecy.

Cnorbawmun (napunjetarnHun) croj Hanexe Ha unmtotTpodobnacr.

Ha Taj HaumH, bopmmpajy ce ABe HOBE eKCTpaeMOpUOHanHe CTPYKType —
aMHUOH U XOPUOH.

AMHWNOH YMHE aMHUOHCKMN enuTen 1 YHyTpaLlHU Choj
ekcTpaeMbpuoHanHor mesoaepma.

XOpWOH rpage cnosballkbyn CINoj ekcTpaemMopuoHanHor mesogepma u
Tpochobnacr.



CekyHOapHa XXyMmaH4aHa Keca

YHyTpawHM Crnoj eKcTpaeMobpuoHanHor mesogepma, og 12. oo 13.
OaHa, ekBaTtopujanHo npekpaja npumapHy XymaH4yaHy Kecy.

TumMe ce npuMapHa XXymaH4aHa keca Oenv Ha AeMHUTUBHY — CEeKYHAAPHY
)KYMaH4aHy Kecy 1 Manu BeHTpariHM ocTatak NpuMapHe Koju ce cmakmbyije.

OBaj octaTak y BMAay ersouenomMmmyHmnx WwynrbuHa (Uncra) 3agpkasa ce joL
HEeKO BpemMe, PeTKO A0 Kpaja TpyaHohe.



bnactouucta 13. gaHa passuha

« dopMUpaHu Cy: CeKyHaapHa XXyMaH4YaHa Keca, er3ouefioMmyHe LucTe
(ocTaum npMMapHe XXymaH4yaHe Kece) U XOPUOHCKa WynsfbuHa
(ekcTpaeMbpuroHanHn Lenom)



XOPWUOHCKa LWWynbuHa Unn
eKkcTpaemMbpmoHanHu Lenom

N3mehy oBa crnoja ekctpaemMbpuoHanor mesogepma, Kpajem 2. Heferbe
pa3sBoja, Ha NpeeMbpPMOHY ce jaCHO yoyaBa HOBODOPMMUpPaHa XOPMUOHCKA
LWYNSbUHA UK eKCTPaeMOpPMOHanHu Lerom.

XOpMOHCKa LWynsbuHa He pasagBaja y NoTnyHOCTU ABa Crioja
eKcTpaemMOpuoHarHor mesogepma.

CnojeBu ekcTpaeMbpuroHanHor mesogepma crajy CrojeHn npeko
Me3eHXMMHe neTerbKe Ha Jop30oKayganHoM geny npeembpuoHa.

Op oBe neterbke he ce pa3sut nyndyadHa Bpnua (funiculus umbilicalis)



bnactouucta 14. n 15. gaHa pasBuha

« [1BOoCnojHmn embpuoHanHu guck carpafheH je og enubnacrta 1 xmnoonacra.

« dopmMupaHa je ceKyHAapHa XXyMaH4YaHa Keca U XOPMUHCKa LWynybUHa Kojy
orpaHu4aBajy ABa NIUcTa eKcTpaeMbpuoHanHor Mesoaepma nosesaHa

Me3eHXMMHOM neTerbkoM (Oyayha nynyaHa Bpnua).
«  OdopmrbeHe cy ceKyHaapHe XOPUOHCKe Yynuue Kpo3 Yuju

CUHUMUMOTPOdobnacT ce ycnocTaBrba LUupKynaunja usmehy aptepujcknx u

BEHCKYX Cyl0Ba eHOOMEeTpUujyma.



XOPUOHCKe 4vynuue

« XOpMHOHCKe Yynuue novnky Aa ce cTBapajy HernocpeagHo HakoH
ycrocTaBIbaka yTeponnaleHTapHe LupKynauuje.

« [lpeTtnoctasrba ce fa HNXOBO CTBapawe UHAYKYje HOBOPOpMUpaHU
eKCTpaembumoHasrH1n mMe3ogepM Ynjyu cnosballky Crnoj ca yHyTpaluhe
CcTpaHe obnaxe TpodobnacT ca kojum obpasyje jeaUHCTBEHU OBOj nnoga —

XOPWOH.



XOPUOHCKe 4vynuue

Ctagujymmn y ctBapary XOPMOHCKUX Yynuua.

A) NMpumapHe Yyynuue cagpxe LUTOoTPOChOoONacT Kora OKpyXxyje
cuHumumoTtpocobnacr.

) CekyHaapHe Yynuue HacTajy kKaga y ueHTpanHu 4eo npumapHmnx
Yyynuua npoape napujetarHym NUCT eKCcTpaeMopuoHanHor mesogepma.
Ll) TepunjapHe yynuue HacTtajy popMmupamem KpBHUX cyaoBa y

Me304epMY CEKYHAAPHUX Yynuua.



Opyra Heperba pasBuha

Carnegie-Stage b 5a 5b 5¢
Crapocty P 7 | g 9 | (0 L I 2 |13
AaHuma

l K “?v‘?. : '
0.1| 01| 0.15-0.2|

3aBpLueHa je uMnnaHTauuja.

BnacTtouucTta cBojum eMmbproHanHum ) dopmMmpaHu cy BucLUepanHn n
) P Thenuje gena ennbnacrta pMVP y P

nosiom ca TpodpobracTHNM . napujetanHn nuct

npoayxeuuma (NpUMapH1 BUIycu nponmepuily m_,ueqaepeHT_yjy cey eKkcTpaembpuoHanHor mesogepma, a
Oyoyhe nocrerbumue) ypama y amHvobnacte Koju ca h_envualvla wynsbmnHe TpopobnacTHMX nakyHa
eHgomeTpujym. henunje enubnacra orpaHnasajy UCnyHEHE CY KPBIbY.

embpuobnacrta cy ce AMHWOHCKY LLYNTbUHY.

enubnacTt n xunobnact. dopmmpa ce Xngcmu,mcmy IJ6.IyI'IJ'bVIHy rpaneh q onpm e vFl)we U noekpaia Aep
aMHWMOHCKA LIYNIbUHa. 0j3epoBy MEMOPaHy. P P pekpa
Y cuHumumnoTpodobnacty npUMapHy XymaH4aHy Kecy.

dopmupajy ce nakyHe.



EMBPUOHAIIHU NEPUO
PA3SBURA

(oA nouveTtka Tpehe A0 Kpaja ocMe Hegerbe)




EmOpuoHanHun nepunoa passuha

Tpaje opg noyeTKa Tpehe A0 Kpaja ocMe Heperbe.
[Mnog y oBoM pa3nobrby 30Be ce eMOPUOH.

Emb6prnoHanHu nepuog obenexapa pacT 3ameTka 1 audepeHumnjaumja
KMUUMHUX NUCTOBA.

primitivha

epiblast
jamica

prednji deo |
hipoblasta hipoblast



TPERhA HEOEJbA
PA3SBURA




[acTpynauuja

Mesomepm

JepHHHTHBHH eHIoTep:

Y 1pehoj Hegerbn pasBoja, Kpo3 npouec Ha3BaH racTpynauumja, dopmupajy
ce Tpu gednHUTUBHA KINUUMHA NUcTa:

— eKToaepm
— me3odepm
— eHaonepm



Tpeha Heaerba pasBuha

[ToyeTkoMm Tpehe Hegerbe Ha ABOCNOjHOM eMOpPUOHANTHOM OUCKY pasnuKkujy
Ce KpaHwujarnHu (rnaseHun) 1 KayaanHu (penHu) nor.

Ha kpaHujanHom nosny Hanasu ce opodpapuHreanHa membpaHa, a Ha
KaydanHoM Mnosy KrnoakmHa membpaHa.

N3a opodapuHreanHe membpaHe Hanasu ce orpaHuyeHo 3agebrbame
eHaoJepMa Ha3BaHOo NpexopAaarnHa nnova.

Y ueHTpanHom geny embpuoHa rnojaerbyje ce 3agebrbawe ennbnacra -
XeHCeHOB 4BOp.

Op XeHceHOoBOr YBOpa A0 KNnoaknHe membpaHe npyxa ce NpUMUTUBHA
npyra.

[Mponudepaunjom n murpauujom hennja Ha HUBOY NPUMUTUBHE Npyre
HacTajy 3 AePUHUTUBHA KINTMUMHA NUCTAa.



Tpeha Heaerba pasBuha

JB0 10 jHH eMOPHOHAIHE JHCK

Emuoaacr

1
Crmuprgro- Xmmodaacr
Tpodobaacr
Iurotpododaact —
Excrpa-
€MOPHOHAIHH
Me30qepM

—p— g

TIpHMHTHBHE KiTed

AMHIOHCKA INYIUHBHHA

OpodapuHTreaHa MeMOpaHA

j

IIpsvTHB. jaMEma
IIprvmTHBHA
TPaRa

IIpHvVHTHBHE IBOD,

JepHHHTHBHA RYMAHUYAHA Keca \
IIpsvHTHBHE KiTe

Knoaxkuma MeMOpaHa

JepHHHTHBHA ‘RYMAHIAHA Keca

ExcTpaeMOPHOHAIHH Me30XepM

15. oaH
[MoyeTkoMm Tpehe Hegerbe Ha ABOCNOjHOM eMOpPUOHANTHOM OUCKY pasnuKkujy
Cce KpaHujanHu (rnaBeHn) n KayganHu (penHu) non.



Tpeha Heaerba pasBuha

JB0 10 jHH eMOPHOHAIHE JHCK

Emuoaacr

1
Crmuprgro- Xmmodaacr
Tpodobaacr
Iurotpododaact —
Excrpa-
€MOPHOHAIHH
Me30qepM

—p— g

TIpHMHTHBHE KiTed

AMHIOHCKA INYIUHBHHA

OpodapuHTreaHa MeMOpaHA

j

IIpsvTHB. jaMEma
IIprvmTHBHA
TPaRa

IIpHvVHTHBHE IBOD,

JepHHHTHBHA RYMAHUYAHA Keca \
IIpsvHTHBHE KiTe

Knoaxkuma MeMOpaHa

JepHHHTHBHA ‘RYMAHIAHA Keca

ExcTpaeMOPHOHAIHH Me30XepM

15. oaH
Ha kpaHujanHoMm nony Hanasu ce opodapuHreariHa memobpaHa, a Ha
KaydanHoM Mnosy KrnoaknHa membpaHa.



Tpeha Heaerba pasBuha

JB0 10 jHH eMOPHOHAIHE JHCK

Emuoaacr

1
Crmuprgro- Xmmodaacr
Tpodobaacr
Iurotpododaact —
Excrpa-
€MOPHOHAIHH
Me30qepM

—p— g

TIpHMHTHBHE KiTed

AMHIOHCKA INYIUHBHHA

OpodapuHTreaHa MeMOpaHA

j

IIpsvTHB. jaMEma
IIprvmTHBHA
TPaRa

IIpHvVHTHBHE IBOD,

JepHHHTHBHA RYMAHUYAHA Keca \
IIpsvHTHBHE KiTe

Knoaxkuma MeMOpaHa

JepHHHTHBHA ‘RYMAHIAHA Keca

ExcTpaeMOPHOHAIHH Me30XepM

15. oaH
N3a opodrapuHreanHe membpaHe Hanasm ce orpaHn4eHo 3agebrbane
eHgodepMa HasBaHO npexopAaanHa nnovya.



Tpeha Heaerba pasBuha

JB0 10 jHH eMOPHOHAIHE JHCK

Emuoaacr

1
Crmuprgro- Xmmodaacr
Tpodobaacr
Iurotpododaact —
Ercrpa-
€MOPHOHAIHH
Me30qepM

—p— g
IpsvETHBHI R1ed
AMHHOHCKA INYIUHBHHA

OpodapHHreaTHA MeMOpAHA

j

‘// TIpsnorTss. janmma

IIpHvVHTHBHE IBOD,

IIprvmTHBHA
\ TPaRa
JepHHITHBHA KYMAHIAHA Keca

IIpHvETHBHE RiTe

Knoaxkuma MeMOpaHa

JepHHHTHBHA ‘RYMAHIAHA Keca

ExcTpaeMOPHOHAIHH Me30XepM

15. oaH
Y ueHTpanHoMm geny embpuoHa rnojaerbyje ce 3agebrbawe ennbnacra -
XeHCeHOB 4BOp.



Tpeha Heaerba pasBuha

JB0 10 jHH eMOPHOHAIHE JHCK

Emuoaacr

1
Crmuprgro- Xmmodaacr
Tpodobaacr
Iurotpododaact —
Ercrpa-
€MOPHOHAIHH
Me30qepM

—p— g
IpsvETHBHI R1ed
AMHHOHCKA INYIUHBHHA

OpodapHHreaTHA MeMOpAHA

j

‘// TIpsnorTss. janmma

IIpHvVHTHBHE IBOD,

IIprvmTHBHA
\ TPaRa
JepHHITHBHA KYMAHIAHA Keca

IIpHvETHBHE RiTe

Knoaxkuma MeMOpaHa

JepHHHTHBHA ‘RYMAHIAHA Keca

ExcTpaeMOPHOHAIHH Me30XepM

15. oaH
Op XeHceHoBOr YBOpa A0 KnoaknHe MembpaHe npyxa ce NpUMUTUBHA

npyra.



Tpeha Heaerba pasBuha

JB0 10 jHH eMOPHOHAIHE JHCK

Emuoaacr

1
Crmuprgro- Xmmodaacr
Tpodobaacr
Iurotpododaact —
Ercrpa-
€MOPHOHAIHH
Me30qepM

—p— g
IpsvETHBHI R1ed
AMHHOHCKA INYIUHBHHA

OpodapHHreaTHA MeMOpAHA

j

‘// TIpsnorTss. janmma

IIpHvVHTHBHE IBOD,

IIprvmTHBHA
\ TPaRa
JepHHITHBHA KYMAHIAHA Keca

IIpHvETHBHE RiTe

Knoaxkuma MeMOpaHa

JepHHHTHBHA ‘RYMAHIAHA Keca

ExcTpaeMOPHOHAIHH Me30XepM

15. oaH
[Mponudepaunjom n murpauujom hennja Ha HUBOY NPUMUTUBHE Npyre
HacTajy 3 AedOUHNTUBHA KNMuMHa NncTa.



dopmMmuparse NPUMUTUBHE Npyre

Y HUBOY opochapuHrearnHe 1 KnoakanHe membopaHe oyayhu
OEMPUHUTUBHN KNULWHN NUCTOBU — eKTOAEPM U eHAoAEPM HUCY
pa3gBojeHn Me304epPMOM.

[ToyeTkOoM 3. Hegerbe pas3Boja, Ha KayaariHoOM Kpajy enubnacTa nojasrbyje
ce ynerHyhe y Bnay Tpake Koje ce o3Ha4yaBa Kao0 npUMMUTUBHA npyra.

OHa HacTaje Tako wTo henuje ennbnacrta NOHMPY Ka xunobnacTty, na
npyra godwuja nsrnepq dpasae.

Y HuBoy npumutmeHe npyre henuje enubnacra nponudcepuay
MUrpupajy Ka xunobnacrty, 3amemyjy herose henuvje n dopmupajy
AepUHUTNBHN eHOOAEPM.

[Mponndepaunja henuja ennbnacrta n3 NnPUMUTUBHE NpYyre ce HacTasBsba.



[ndpepeHunparte NpuMUTUBHE Npyre

HoBoHacTane henunje murpupajy 604Ho 1 HacerbaBajy KayaarHe u
LeHTpanHe genose npeeMopuoHanHor aucka.

NcnywaBajy npoctop namehly enmbnacra v eHgopepma.

Ha Taj HaumnH ce popmmpa MHTpaeMOpUOHaNHMU Me3o04epM, a doTagdalltbu
ennbrnacTt nocTtaje Ae(PpUHUTUBHU eKToaepM.

Obpa3syje ce TPONMMCHN 3aMeTHU AUCK CaCTaBIbeH O TPU KINLUMHA NUCTa:
ekTogepma, eHgogepma n mesofepma, a HoBoHacTtana bnacroumcra ce
O3Ha4daBa Kao TponucHa 6nactouucta (blastocystis trilaminaris).



dopmupame KnMUMHMX NMCToBa - pe3mme

Bnactoumncrta 14.-15. gaHa pasBoja cagpxu enMdénacTt n xmnoonacr.
15. paHa pa3Boja henuje enndnacrta 13 permoHa NpUMUTUBHE MNpyre

nponudepuLly 1 MUrpmpajy y xmrnobonacr.
3ays3nmajy mecto xunobnactHux henuja n coopmupajy eHgonepm.
MNMponudepaumnja n murpaumja henumja enubnacra ce HacTaBsrba, Npu Yemy

HoBoOHacTane henuje HacerbaBajy nogpydyje namehy enubnacta (6ygyhu
ektogepm) n cpopmupajyher eHgogepma, obapsyjyhn nHTpaemopuoHanHu
Me304epM.



dopMmnpar-e HOTOXOHAPAaNHOr NPOAYXXETKa

Amniotic cavity —| i _ Ectoderm

Notochordal process—}—__ —Mesoderm

—Endoderm

Prechordal
plate
Notochordal
process

plate

=~ “Notochordal
process

Primitive streak

Cloacal
membrane

A Eary 17t day C Late 17t day

« [lpBa CTpyKTypa Koja ce cTBapa y TPONMUCHO] KIMULKHOj N1o4u je
HOTOXOpAariHU npoayXxeTak — Kao KoMnakTtaH hennjckn H1U3 Koju ce npyxa
o4 XeHCeHOBOr YBopa A0 npexopgarHe nnove.



dopMmnpar-e HOTOXOHAPAaNHOr NPOAYXXETKa

Amniotic cavity —

L Ectoderm

Notochordal process——__ E —Mesoderm

Yolk sac— —Endoderm

Buccopharyngeal~<C
membrane 4

Prechordal
plate
Notochordal
process

plate

=~ “Notochordal
process

Primitive streak

Cloacal
membrane

A Early 17th day C Late17th day

Kaga ce y LeHTpy HOTOXOpAanHor Npoay»KeTka nojasu WynrbMHa oHAaa ce
TakBa CTPYKTypa 30Be HOTOXOpAasnHW KaHan 1 of kera HacTaje
HOTOXOpAA UMK aKcujanHu Me3odepm.



CermeHTtaymja
Me3ogepma

 Me3ooepm ce cermeTuLle Ha:
— napakcujanHu mesogepm
— UHTepMeAaunjapHU
Me3ogepm
— naTtepariHm me3ogepm

(naTepanHe nno4e
Me3onepma)

« [lapakcujanHu mesogepm gaje

comMmurTe. @ @@@ 1 @ (12

*  WHTepmegunjapHn mesonepm ce
aenv Ha HedppoToM.

« JlaTepanHu mesogepm Lena Ha
comaTcku (napujetanHu) u
CNMaHXHUYKN (BUCLUepariHun)
nucT

. TTAPAaKCIH)aJIHIL Me30epM

. HHTepMeAI|apHI Me30JepPM

. TaTepPaTHI Me30JePM

. AKCHJaTIHI Me301epM (HOToTopA)

. TTaTePATHI COMATOITIEY PATTHII Me30IePM

10. maTepamnHIl CIUIAHXHOTITEYPATTHIT Me30IePM

= W) D

\O



[ndpepeHunjaumnja ektogepma

henuje ekToaepma y HEeroBoM LIEHTPaNHOM Aeny nocTajy Bulle
LUNMHAPUYHE 0Of, OHMX Ha nepudepujn - gahe enuaepmMuc Koxe.

OBe henunje nocnyxunhe Kao 0CHoOBa U3 KOje ce pa3Buja HEPBHN CUCTEM -
HeypoeKToaepmM.

CaBujakeM OBOr Aena HacTaje HepBHa LUeB.



Heypynauuja

HepsHHI Habop

€PBHa ITITO0Ya

HepaHi x1eb

Convmm

XEHCEHOB YBOp

[TpinvomiiBHa Opasa

A

19 pnaH

e W 20 paH

 Heypynauumja je npouec cTBaparta HepBHe LeBU 1 0fBUWja ce o4 cpeauHe
3. 00 Kpaja 4. Hegerbe pa3Boja nog MHAYKTUBHUM [ejCTBOM HOTOXOpAe.



Heypynauuja

€PBHa I11TO0Ya

HeppHii xn1ed

Conti

X€HCEHOB YBOP

[TprnviimiBHa Gpasya

A

19 haH e W 20 paH

« Hajnpe ce doopmunpa HepBHa nno4a y Bnay 3agebroanor ekrogepma,
3aTuMm ce nnoya ynyoroyje u popmmpa HepBHM Xneob, na 6u Ha Kpajy of
HepBHOr kneba HacTarna HepBHa LeB 1 HepPBHU rpedeHu.



HepsHii Habop

OvyHa

HOTOXOpAA
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Heypynauuja
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Heyporiopa

HEepBHa LeB

Hajnpe ce popmunpa HepBHa
nrno4a y smay 3agebroanor
ekTogepma, 3atum ce nroya
ynyorbyje n goopmmpa HepBHU
Xneo6, 0a ou Ha Kpajy oa
Xneba HacTana HepBHa UeB U
HepBHU rpebeHun (KpecTe)

NOBPLUHM EKTOAEPM




CaBujare KnuumHe nnoye

CknepuToM

KiumeH ¢tyo
y pa3BOjJy

JepMoMIIOTOM

AoprTa

Llpeso

Hop3amHa aopTa

[lewaBa ce y 4eTBpPTOj Heaerbu pa3Boja.

TpocnojHn emBpuroHanHn ONUCK caBnja ce No y3ay>KHOj ocu
(KpaHMokayganHo casujare) 1 6O4YHOj ocU (nateponarteparHo caBmjame).

Ha kpajy npoueca embpuoH gobunja BarbKact oonuK.



[ndpepeHunjaumnja engogepma

Kao pesyntar uedhanokayganHor v fiateposiateparnHor caBmjara
eMbpuoHanHor gucka, eHgoaepm ce obnukyje y CTpyKTypy uesacTor
obnrka — NPUMUTUBHO LpEeBO.

MpUMUTMBHO LPEBO ce y LedanokayaanHom npasuy, Aenv Ha npeaxe,
cpear-e 1 3aHe LpeBo.

MNMpeawe upeBo Nounke opodapuHranHoM MemopaHoM.

[laje BeHTpanHe nynosbke (eBarvMHauunje) — pecnmMpaTtopHM Nynosbak u

nynosbak jeTpe, KOju ce garbe ANepeHTyjy.



[ndepeHunjaumnja engogepma

[MPUMUTMBHO LPEBO Y CBOM CpeauLllbeM aeny (cpeare LpeBo) ocTaje y
CBE Mah0j KOMYHMKaLUUjKU ca )KyMaH4YaHOM KecoM (HacTaje XyMmaH4yaHu
(BUTENYCHU, OMPannomMe3eHTEPUYHN) KaHan)

3agme upeBo caapxu BeHTparnHy eBarmHaumjy y Bugy kobacuue —
anaHrTomc.

AnaHTounc y4yecTBYyje Y CTBapamy Krnoake, a 3aTum obnutepuLe.
3aare LpeBo je 3aTBOPEHO KrnoakarHOM MeMbpaHoM.

[Mocrne HecTajakba opodapuHreanHe u KnoakanHe membpaHe LpeBo
KOMYHMLMPA ca aMHUOHCKOM LUYNSBUHOM a Yy Hera yrnasm aMHUOHCKa
TEYHOCT.



[lepuBaTtu ektogepma

nOBpLI.IHVI eKToaepm
— enumTtersl KoXe N eHUX AepmBarta

— enuTen ycHe Aynibe N nNibyBayHUX Xnesaa,
rnen, ageHoxunodgunaa

— Mnakoge HOCa, O4HOI CoYMBa 1 yBa

— €eruTen poXkwade, CroJballkber yuHor
KaHalla n yHyTpalller yBa

HeypoekTtonepm
— HepBHa LeB
* LUHC (mo03aKk n knymeHa MoxauHa)
* Heypoxunodgusa n enndumsa
* MpeXhaya

— HepBHM rpebeH

» [MHC (cnnHanHe u BeretaTtMBHe
rarHrnuvje), LLiBaHoBe n catenutcke
hennje

e MenaHouuTu
e opoOHTODONAacTn

* Be3MBO, XpCKaBuLIE N KOCTU rnase u
BpaTa

* CpPX HagbybpexHe xnesae
* LU-henwuje Tupongee
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[lepnBaTtn mesoaepma

AkcunjanHu mesogepm (HoTtoxopaa)

— MeKaHo je3rpo (nucleus pulposus) knumeHmnx
npwbeHoBa

MapaakcujanHu mesogepm
— AgepmaTtomMu (OepMUC KOXe)

CKriepoTomu (BE3MBHO TKMBO, XpCKaBuLa U
KOCTW Tena u ekcTpeMmuTeTa)

— MMOTOMM (CKENeTHU mumnhn)
UHTepmeanjapHu mesopepm

— enuTen yporeHuTasrniHor cuctema (bybpesu,
ypeTtepu, roHage, reHuTanHu KaHanm)

NNaTtepanHu me3ogepm
— comaronseypanHu mesoagepm

« [Jepm Tpyna, napujetanHu NMcToBu
nepukapaa, nneype n neputoHeyma

— ChnnaHXHoneypasrnHu Me3onepm

BE3MBO U rMaTka MycKynaTtypa AUreCTUBHOT,
PECnMPaToOpPHOr 1 yporeHuTanHor cuctema,

HepmaTom
BUCLIepanHu NMCTOBN CEPO3HUX MeMbpaHa

MitoTom
CKirepoToM



[lepnBaTtn mesoaepma

O UHTpaemMOpuoHanHor
Me3oaepmMa HacTajy jol u:
— KPBHWU 1 NUMAOHN CyaoBU
— henuje Kpsu
~ Kopa Hanoybpexne xnesne T

— NUMEHN YBOPOBM Meomepy  CWEYCOWB  Mpexa peame
— cnesvHa i

EkcTpaemMGpuoHanHu mesogepm
yrasu y cactaB aMHMOHAa, XOPUOHa
N noctersuue

HIOMeTPHjyM

XopuoH

3 TIprnvapHa
ExcrpaeMOpHOHATHH  ExcrpaeMOpHOHATHI ARVMAHIAHA Keca
4 DACOINEM IeJIoM (XOPHOHCRA XYILBA)



[lepnBaTn eHOoogepma

EHgonepm ce TpaHcopmuLie y
NPUMUTUBHO LPEeBO KOoje ce Jenn Ha —_
npegHke, cpegse n 3agHe LpeBo # -

Op eHpooepma HacTajy:

— npuMopanjym cpapumHkca
(enuTenHe henuje Tnmyca,
KpajHuKa, cnywHe Tybe u
cpenmer yBa, XnesgaHe henuvje
TUPOUAHE U NapaTUpouaHe
xnesne)

— enuTen uxnesae ANCajHUX
nyTteBa (OywHuka, 6poHxuja,
BpoHxmona n anseosna)

— enuTen U Xxnesae jearaka,
Xenyua upeBa

— MapeHXuM jeTpe U naHKpeaca

— enuten MokpahHe Gewuke,
ypeTpe u npuaogaTtmx xnesaga




Tpeha Heperba pa3Buha

Carnegie-Stage P 6 7
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3 15. naHa pasBoja henuje enubnacra us pernoHa TpaHcdopmaumja HoToxoHApanHor
NPUMUTUBHE Npyre NPonudepPULLY U MUrpupajy y

npouecyca y nepuogy og 16. oo 22.
xvnobnact 3ay3umajyhu mecto xunobnacTtHux henuja n [aHa.

dopmMupajyhu eHgogepm.

Mponudepaumja n murpaumja henuja ennbnacra ce
HacTaBIba, Npy YeMy HoBoHacTane henuje HacerbaBajy KaHana u eHgogepma yuju je pesyntart
noapydyje namehy ennbnacra (6yayhu ekrogepm) n cTBapare HOTOXOpAe He3aBUCHE o[,
dopmupajyher eHgogepma, obapayjyhu

eHgoaepma.
MHTpaeMbpuroHanHu mesoaepm.
17. paHa ekTogepm n eHaoAEPM CY Y ANPEKTHOM
KOHTaKTy (OACYCTBYj€ MHTpaeMbpunoHanHn Me3oaepm) y
noapydyjy KnoakanHe u opoapuHreanHe membpaHe;

WHTepakunja namehy HotoxoHapanHor

2|



EmMOpuoHanHu nepunoa passunha —
4. Heagerba

Y 4. HeperbK pasBoja eMOpMOHa Aonasn 40 BEHTPANHOr caBujakba HEroBor
KpaHujanHor u KkayganHor gena.

dopmmpa ce HEpPBHA LEB, KOja je npolupeHa y KpaHujanHom geny, rae he
YMHUTN OCHOBY MO3ra.

KayganHo n 604HO oA 3a4eTka Mo3ra, ca obe cTtpaHe eMbpuoHa, obpasyje
ce | dpapuHreasnHu nyk.

HacTtanu nap goapuHreanHux nykosa, BEHTParnHoj CTpaHu, orpaHnuyasa yCHy
jamuy.



EmMOpuoHanHu nepunoa passunha —
4. Heagerba

KayganHo og npsor, jpopmupajy ce Il u Il dpapuHreanHun nyk.
N3mehy ce Hanase dapuHreanHu yceum.

[op3anHo og gpyror napa goapuHreanHux nNykosa, Yy BUAY eKToa4epMHUX
3agebrbaBara, NojaBrbyje ce 3a4eTak YHyTpallH€er yBa.

Ha 6o4yHuM cTpaHama embpuoHa, Jonasu Ao hopmupara 3a4eTka oka.

KayganHo o ycHe jamuue, Ha BEHTPariHoj CTpaHu, uctmye ce nsboymHa
cpua (prominentia cardiaca).

KayganHu kpaj obenexasa nocrtojare perna embpuoHa.



EmOpunoHanHun nepuop passunha —
5. Hegerba

Y 5. HegerbM pasBoja eMOpPUOH Aobuja TUNUYHNN U3rnea y O4HOCY Ha
4yoBekKa.

N3Hag ycHe jamuue nojaBrbyje ce HOCHa jamuua, 4oK ce Ha 6OYHUM
CTpaHama jacHO 3anaxajy O4He U yLIHe jamuue.

KaynoanHo of wux cy 4 napa dpapuHreasnHux fykosa.
YouaBa ce nojasa seher 6poja comuTa.

Ha 6o4HMM cTpaHama y cpeauwnem geny Tpyna n bnnay pena emopuoHa
NojaBrbyjy ce 3a4eumn HeroBux ekctpemmTeTa.



EmOpunoHanHun nepuop passunha —
6. Hegerba

Y 6. HegerbM pasBoja eMOPUOHa 3a4eTak Mo3ra ce nosehasa, LWITO yTUye
Ha obnuMkoBawe 1 yBehaBar€e rnase.

dapuHreanHu yceumn nsvyesanajy, 0CUM MpBOr, KOju ce andpepeHTyje y
crnosrballHbK YLLIHW KaHarn.

CoMuUTK Ccy NPUCYTHM Y NYHOM OpOjy.

Ha ropwsmm ekcTpemMmTeTMa ce pasnukyjy Aonakruua u Lwaka.



EmOprnoHanHu nepuoa passuha -
/. N 8. Hegerba

Y 7. n 8. Hegerbm pasBoja, nuue emopuoHa gobuja reyacku narnea.
[maBa pacTte 6pxe of Tena n YnHn 1/2 erose Oy>XMHe.

Oun ce ca 604HMX NpeMeLTajy Ha nNpeaky CTpaHy rnaee, a OKO HbUX ce
cTBapajy Kanuu.

[Mounky oa ce popmupajy Bpat, HagnakTuua pyke, NpcTu Ha Wakama, Hore
— Degpa , NOTKOMeHuLEe u ctonana.

Ha BeHTpanHoj cTpaHn embpuoHa n3bouymHa cpua ce HacTaBiba Ha
N3004YNHY jeTpe.

Pen embprnoHa nonako HecTaje.



EKCTPAEMBPUOHAIHE
CTPYKTYPE




ExkcTpaemMbpuoHanHe CTpykType

* Y eKkcTpaeMOpuoHanHe CTPYKType cnagajy:
— aMHUOH
— XOPWOH
— XXyMaH4aHa Keca
— anaHTtouc
— nynyaHa Bpnua
— feumpya X
— nocterbuua




AMHWOH

PasBuja ce 8. gaHa, ay 12.
Heaerbn cpacTta ca XOpMoHOM.

YnHe ra aMHUOHCKU enuTen v
BUCLepanHu nucT
eKcTpaeMOpuoHanHor
Me3oaepma.

AMHWOH je ncnymweH
aMHMOHCKOM Te4yHoLlhy
(nf10040BOM BOOOM).

Op 5. meceua nnopg ryta

nnogosy sBoay, oko 400 mn/gaH.

[Nocne 14. Hegerbe Moxe ce
N3BECTU aMHUOLIEHTE3A.

Lpeso

[IyrmyaHa BpIi[a

H'\‘}’MGH‘I aHa Keca

ITyruaHa BpIia

[TocTemiiia
(YyTIaBH XOPHOH)

}I{}MquaHa Keca

AMHHOH

['maTxi XopHOH



XOPWOH
Llpeso

« Cnorballtn NNogoB oMoTau. IIyryaHa Bpria

» CacTtoju ce og TpocpobnacTa
(untoTpochobnacta u
cuHUMumnoTpodobnacra) u
napuvjeTanHor nucra
eKcTpaeMOpunoHanHor
mMe3oaepma.

X(}"l\'lﬁ HYaHa Keca

AMHHOHCKa AVILTba

[TyryaHa BpIILia

» Pasnukyjy ce rnatku n yynasu
XOPUOH.

[TocTemniiia
(MyMABH XOPHOH)

 [naTku XOpuOH ynasuy
cacTtaB BoOeH>aka, a Yynasu
XOPMOH Yy cacTaB rnocresrbuLe.

}I{}’I\'IaH‘I aHa Keca

AMHHOH

I'IaTKH XOpHOH



IIpxnviapre
XOPHOHCKE P ecHIle

Majumma KpB

MeszeHxunicKa
neTrebKA

CexyHaapHa
ARYMAHUIAHA
Keca

IIpexopaamaa
IO

Ermmren
€HTOMeTPHjYM;:

B OcTaTak
ARYMAHIAHE
Kece

ExcrpaeMOpHOHAHE
Me3oaepM

* Ynore XXymaH4aHe Kece:

’KymaH4yaHa keca

* [loyeTkoMm gpyre Hegeroe cTBapa

ce rnpumapHa XXymaH4aHa Keca, a
KpajemM UcTe Heaerbe o e
HacTaje CeKyHOapHa XXymaH4aHa
Keca.

e Cactoju ce ns enutenHux henunja

xunobnacHor nopekria "
BUcLepanHor nncTta
eKCTpaeMGDMOHaﬂHOF
Me3oaepmMa.

— Mpe pasBoja cpua y4ecTByje Yy TPAHCNOPTY XpPaHSbLUBUX MaTepuja o

TpodpobnacTta go nnoaa

— [0 XXymMaH4aHe Kece ce yBnadvm y eMopuoH n doopmupa enuten upesa

— [0 6. Hegerbe y4yecTByje y NpeHaTanHoj xeMaTonoesu

— npeacTaBrba U3BOP NPUMOpAUjanHUX repMUHATUBHUX henwuja



[MpencrtaBrba nsspar
3agH€er upesa CMELUTEH
YHyTap Me3eHXMMCcKe
neterbke (byoyhe
nyn4yaHe Bpriue).

Y 3uay anaHTouca
pa3Bujajy ce KPBHU
CyOO0BM 0f KOjUX HacTtajy
aBe ymounukanHe
apTepvje v jegHa BeHa.

AnaHtounc

' Formation Endometrium
| Chorionic

" Embryonic
- head

Chorion




[lynyaHa Bpnua

ITocTesbnma

IlyvnuaHa Bpoua

MaTepuua

 [lynyaHuWK nosesyje nsoa ca
y Yl A Petve

NoCTEerbULIOM.

* [lpeko nynyaHe Bpride nnog
ce cHabgeBa KUCEOHUKOM U
HyTpUUujeHTuMa, a ocnobahna
yrIbeH-anokcuaa u
pacnagHux npoaykara.

*  XMCTOSMOLLUKK, NynyaHuK ce
cacToju N3 cny3Hor Be3mBa
00noXXeHOr aMHMOHCKUM
ennTenom.

« Kpo3 Be3nBo npornase aBse
ymounukarnHe aptepuje un
jenHa BeHa.




Heunnya

Bonemak //'—-\ ITocTermimia

Decidua basalis

DEQIIR, = TL‘ UymaBH XopHoH
parietal\is i é N {’,
AN ; '."‘"1'."/'//.._ \ .
o B\ i * [leuuaya je nnogosa
; \ AMHITOHCKa
JVTUBA fo \‘ . |
| AR OBOjHMLIA KOja NoTHYe
3 VMAHUAHA
Deci(hn\\ £ ( Keea  \ oA, beHKU.MOHaJ'IHOF
= X g b ] _
capsularis ./ W Mareprrma \\ cnoja eHOooMeTpujyma.
T~  Ayrusa A
Tmatki xoproH 4 l/ AMHITOHCKA 0
A ,’ JVILBA B

« Tonorpadycka nogena:

— decidua basalis — Hanexe Ha 4YynaBun XOpPMOH N ca UM rpagu
nocresrbuuy

— decidua parietalis — Hanexe Ha rnaTku XOpMOH 1 ca UM rpagu
BoAeHaK

— decidua capsularis — nocteneHo gereHepuLle U UwlYe3aBa



[locTerbuua

CacTtoju ce 13 majYmHor u
nnoposor (cpeTycHor)
aena.

deTycHa cTpaHa nnaueHTe je
rratka u cjajHa, a MajumHa
CTpaHa je XpanaBsa 1 KpBaBa.

PeTvcHA
MOBPIIHH

IIyriyaHa
BpITLIa

MajunnHa
MOBPILIHHA

DeTycHA TTOBPIIOIHA

TTorpeuH: rpec ek
MOCTEbHLIE

MajurmHa ITOBPIIITHA



[locTerunua

Karmimapu detyca
|

2 MatepruHe
BEHYIIE

Mateprune

YMmOHmiKamHa apTepHOTIE

B€Ha

umbilical

Ilymuana
BpHnLa

;
YMOHmIKamHa
apTepHja

DeTyCHH Je0 Majuns geo
NOCTebHIe NoCTebHIe

deTyCcHM Oeo nnaueHTe YNHe XOPUOHCKa Mnsioda 1 XOPUOHCKe vynuue, a MajuymH aeo
4nHu decidua basalis
Paanukyjy ce Tpu reHepauuje XOpUoHCKMX vynuua:
— agxepeHTHe (CTeM) vynuue
— WHTepMeaujapHe yynuue
— TepMuHanHe vynuue
3mehy XopnoHCKMX vynuua Hanase ce MHTEPBUITO3HU NMPOCTOPU UCTTYHEHWN KPBIbY Majke



deTycHa cTpaHa nocrerobuue

XOpHOHCKa IUI0Ya

\."‘ Q " -
’;'ré.’ ;'W XOPHUOHCKE YYIIUIIE

XOpHOHCKa IUI0Ya




MajuynHa cTpaHa nocrterbumue

—— XOpPHUOHCKE UyNUILIE

Decidua
basalis

. .
S by 7 ' Heunayanne henuje




[TnaueHTapHa bapujepa

*  KMamehy KpBu Majke 1 KpBu nnoga
nocToju buonolika membpaHa, T3B.
nraueHTapHa 6apujepa Kojy YnHe:

= TpodhobnacTt

= ©OasanHa membpaHa TpodobnacTa
" XOPMOHCKO BE3MBO

" eHOoTen Kanunapa

= DasanHa membpaHa kanunapa

Eputpouutu majke

Tpodobmact =

st

Epurpouutu é
deryca



Ynore nocresrbuue

PecnupaTopHa ynora

— TpaHcnopTyje KMCeoHMK A0 nnoda u YribeH-Anokcua y CynpoTHOM
cMepy

HyTputuBHa ynora

— TpaHcnopTyje xpaHrbnee maTtepuje 40 nnoaa
EKcKpeTopHa ynora

— EnumuHnwe pacnagHe npoaykte metabonuama
EHOOKpUHaA yrora

— Jly4n HM3 XOPMOHa, Kao LUTO CYy XyMaHN XOPUOHCKM FrOHaA0TPONNMH,
NPOrecTepoH, eCTPOreH

MeTabonuyka ynora

— MeTtabonuwuie rrmkoreH, XorecTepost U MacHe KUCEnuHe Koje ce KopucTe
3a UCxXpaHy nnopaa



