a embryologie
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VYVOJ GIT

TYDEN cca

Hespiratory
diverticulum

Stomach

ol - ﬁ»l_iuer bud Septum
y Duadenum fransversum-—__ |

Midgut

Stomach

Liver Duodenum

allantois—ts Prim. intestinal
Hindgut oep
Cloacal
mbrane Cloaca

VELIKOST EMBRYA 3mm 5mm



GASTRULACE A FLEXE EMBRYA



VYVOJ GIT

PRIMITIVNI STREVO

cefalokaudalni a lateralni flexe embrya

Amniotic cavity Buccopharyngeal membrane

Cloacal membrane

18-19 days ! 26 days

A

Cloacal
membrane

Foregut Heart tube

22 days Tracheobronchial diverticulum ¢ 2¥¢

Midgut

o
=

=2 Rests of Allantois



pocatek 4. tydne
» orofaryngova (stomodeum) membrana
* kloakova (proktodeum) membrana

Allantois

Predni stfevo

e primitivni farynx (— a derivaty)

* dolni cesty dychaci (— laryngotrachealni vychlipka)
jatra a Zluové cesty (— jaterni divertikulum)
pankreas (— pankreatické vychlipky)

e jicen a zZaludek

e proximalni duodenum

w
celiac
artery
Pancrcas
superior
mesenteric

Stfedni stfevo
e distalni duodenum, ileum, jejunum _— o
* caecum, appendix, colon ascendens, colon transversum 22 &%

(1/2-2/3)

inferior
mesenteric
artery

PN ikt
Zadni strevo

* colon transversum (1/3-1/2), colon descendens, colon sigmoideum

* rectum, analni kanal

* cast mocového systému (vystelka mocového méchare, uretry)



ORAL CAVITY

PHARYNGEAL | 1
POUCHES
\ TRACHEA
OESOPHAGUS "~
~LUNG BUDS
.~-STOMACH

COMMON BILE DUCT
VENTRAL PANCREAS

-DORSAL PANCREAS

STALK OF YOLK SAC -

STALK OF ALLANTOIS
ESONEPHRIC DUCT

~ POSTANAL GUT

- Stomodeum +

Orofaryngova membrana

Predni stfevo v¢. pharyngu

Truncus coeliacus

A. mesenterica superior

Stredni strevo

A. mesenterica inferior

Zadni strevo

Kloakova membrana +

- Proktodeum




Definitive endoderm

1

Small intestine

Colon

Tongue

Pancreas

Bladder



KLICOVE UDALOSTI

Endoderm formation

Gastrulation
e7.5 I Mesendoderm l l Ectoderm I
IMesodermI [ Endodorml
— 200 pm
Endoderm patterning
Anterior Posterior

e8.5 . Wnt/ FGF4 / BMP
8-10 somites 5
s Whnt-antagonists ="
z
Organ specification Anterior foregut Posterior Midgut Hindgut
foregut
e9.0 Pa—
~15 somites W\
Organ buds
Thyroid
9.5 LU
~25 somites [ Sox2 1
|___Pdxt |
[ Hoxa2 |
[[Hoxbi | Hoxa3, Hoxbd 1 ’ﬂo_x_ci'\_v:mm,_q
LToxt | [Nked] |_Hox1 [ Ptffa] |_Hoxc6 | Hoxbs
Hoxi| | Sox17| | =
| Hoxb9
Hoxa/d13
Proliferation/differentiation Thyrold Lung  Biliarytree  Stomach  Small intestine Colon

>e13.5
50-60 somites

AV




VYVOJ ENTODER

Endoderm
formation

Gastrulation

Endoderm
patterning

1

Organ
specification

| : | I
Foregut Midgut Hindgut

Organ buds

A\

Proliferation
Differentiation




VYVOJ ENTODERM

Archenton
(foregut)

Ectoderm —>
Mesoderm _ ——— Dorsallip of blastopore
<——Yolk plug

Ventral lip of blastopore

Definitive endoderm

Anterior endoderm ENDODERM Posteriorendoderm

o 4 — Liver[seenns vene —{ "rocur: _ntsine |

MESODERM

Developing head

progenitors
Liver

progenitors
Pancreatic
progeaitors

Ventral endoderm Dorsal endoderm



VYVOJ ENTODER

Low
activin
High
activin Foxa2
Cxcrd —
Sox17
Definitive
— endoderm RA
cyc R FGF
FGF 1 cyc Insulin

Eeridiree INFIP Glucagon
Pancreatic Endocrine
endoderm hormone
Endocrine cells
progenitor

Endoderm Organ
specification Foregut Induction
Gastrulation R e development B e Specialized lineages
- B B
L 1 1 1 L 1 1 1 1 1 1 1
0 1 2 3 - 5 6 7 8 9 10 1"




a Xenopus b Zebrafish

S

Nodal
< ) 1 . Wnt11
B-cat

VegT

Gata

Anterior

Foxa2 Sox17
-~ 7

€ Mouse

101121504

Endoderm Mesoderm

Anterior

Wnt / FGF4 / BMP

Wnt-antagonists o

101191504

Foregut Midgut Hindgut
Hhex/Sox2 Pdx1 Cdx




VYVOJ ENTODERM

d 25
Thyroid Hoxb 1
® Thymus Hoxal
® Lung cluster 1 Hoxb?

g‘ba* ) &

® Lung cluster 2 Hoxec10
® Liver Hoxcd - Hoxcm — Hoxc9
® Pancreas cluster 1 Hoxagd
® Pancreas cluster 2 Hoxbg
- @ Small intestine Howe . . ~m
" @ Large intestine/colon mgg M’ = ‘{’?\:‘ — -
Hoxbd — Hoxd9 — Hoxb9 —
b Hoxb8
Hoxa? ‘
40 Hoxal0o

Hoxb7
Rhox6
' Rhox5

4 o < 0"\‘_‘

— FRhox6 — FRhox5
E3. 75(13 ss| gut tubes

¢ AP pseudo-space ! ‘
c NM’-\— Nkx2-5 —
5 100 oo ° M & ‘|
@ o
i : _® i
dglg 0 i

0.2 04 08 08
Distance of clusters from most

, -3 - N . »
I ‘h-:’ vﬁ &
— Hoxc9
Article | Published: 08 April 2019

The emergent landscape of the mouse gut
endoderm at single-cell resolution

Sonja Nowotschin, Manu Setty, Ying-Yi Kuo, Vincent Liu, Vidur Garg, Roshan Sharma, Claire S. Simon,
Nestor Saiz, Rui Gardner, Stéphane C. Boutet, Deanna M. Church, Pamela A. Hoodless, Anna-Katerina

Hadjantonakis =~ & Dana Pe'er &

Nature 569, 361-367(2019) ‘ Cite this article



KLICOVE UDALOSTI

SPECIFIKACE

Lb Oe \

OBLITERACE A REKANALZACE

OO0




e derivat predniho streva
* tracheoezofagové septum (4. tyden)
* rychly rist kaudalné diky vyvoji srdce a plic (konec¢nd

relativni délka 7. tyden)

» vystelka endodermového pulvodu

* obliterace, rekanalizace do konce 8. tydne

e svalova vrstva z mezenchymu kaudalnich faryngovych
obloukl nebo splanchnopleury

Esophagotracheal
septum

Foregut

Respiratory
diverticulum
Lung buds




Mezenterium — zaveés
mesooesophageum

. dorsalni telni sténa

Branice

dorsalni mediastinum a
mediastinalni pleura

esophagus \ mesoesophageum dorsale

mesoesophageum ventrale
vymizi



VYVOJ JICNU A TRACHEY

Pharynx ! 7
| 1 Junction of esophagus
d) with pharynx
Esophagus

Trachea

Where esophagus is
crossed by arch of
aorta

Where esophagus
e IS compressed by
]U] left main bronchus

Position of
esophagus
posterior 1o

left atrium

At the esophageal
hiatus

ol LIS Diaphragm
P
o e

© Elsevier. Drake et al: Gray's Anatomy for Students - www.studentconsult.com

* Trachea a jicen maji spoleCny
vyvojovy zaklad

https://doi.org/10.1002/wdev.12



Ductus thyreoglossus a vyvijejici se gl. thyroidea

Laryngotrachealni divertikulum



VYVOJ JICNU A TR

Junction of esophagus
with pharynx

At the esophageal
hiatus

left atrium

© Elsevier. Drake et al: Gray's Anatomy for Students - www.studentconsult.com

* Trachea a jicen maji spoleCny
vyvojovy zaklad

(a) Praryngealfg | (D)

Lung

L
Posterior g !:ng

Solt patate

Stratified sqguamous epithelium

https://doi.org/10.1002/wdev.12



e ZAZITA PREDSTAVA

Endoderm
(mesoderm removed)

Splanchnic
mesoderm

Level of
section D

Respiratory
diverticulum

Pharynx Tracheoesophageal fold
t

Primordium of
laryngotracheal

D f tube
Groove

Esophagus Tracheal bud Primary bronchial buds

Folds fused Esophagus

E F Laryngotracheal
Tracheoesophageal tube

septum



Outgrowth model

* MODELY

E10

A, B, C-




ATRESIE JICNU

GROSS: GASTROINTESTINAL: Esophagus Atresia: Tracheoesophageal Fistula

Autor
Peter Anderson
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ATRESIE JICNU

e (4%)

b (0.6%) C (85%) d (1.4%)

a (8%)



ANOMALIE JICNU AT

Atresie jicnu a tracheoezofagova pistél

1/3000-4500

velmi €astd asociace s tracheoezofagovou pistéli (85%)

neuplné oddéleni jicnu a trachey v disledku chybného umisténi
tracheoezofagového septa — kombinovanépostizeni

izolovana atrezie jicnu v dlisledku poruchy rekanalizace v 8. tydnu
asociace s anorektalni atrezii

polyhydramnios

Proximal blind- & 39 |
X | —
ending part of
esophagus

— ) Fibrous cord
Bifurcation N Esophagotracheal

fistula Communication &3

\ of esophagus

T-Distal part of
esophagus



Table 1. Patient characteristics.

1 v]Alc R L Other

M 3 e |- 13 JAbe |- |- |+ |- |- -

F |36 1200 |+ |3 |Deceased |- |- |- |- |- | | CHARGE syndrome

F 35 1750 |- |1 Al |- |- |- |+ |- B Gain chr:66955527-66980813 helO (de novo)
M a0 (s |- |1 JAe |- |- |- |- |- |AB |

M a2 s |- 1 Abe |- - |-

F a5 370 |- |2 Alve |+ |- |- |- |- [D | Losschrl274018363-74108097 hgl9

SKZ 0673 |M _ |a0+2 13595 |- 0 |Alive |+ - |- |- |- |AB
SKZ 0546 |F  |a0+5 13570 |- |1 Abve |- - |- |+ - |-
SKZ 0720 |M |40+ 13615 |- |2 Alve |- |- |- |- |- |-

V: Vertebral/Rib; A: Anal; C: Cardiac; R: Renal; L: upper Limb; TSD: Time to surgery in days; F: female; M: male; GA: gestational age; wle: weeks; d: days; BW: birth
weight; g: grams; IUGR: intra-uterine growth retardation; Time to surgery: time between birth and surgery; A: single umbilical artery; B: dysmorphic features (mild in
patient no.1, 6 and 8); C: cleft lip, jaw and palate; D: toe anomalies; E: hypospadias; F: duodenal atresia; CHARGE: Coloboma, Heart defects, Atresia of choanae,
Retardation, Genital anomalies, Ear anomalies.




VACTERL

Vertebral defects

Anal atresia

Cardiac defects
Tracheo-esophageal fistula
Renal anomalies

Limb abnormalities.



EA a TEF

Esophageal atresia
with or without
tracheoesophageal
fistula

Gross classification
prevalence:
~1:3500 live births

Normal foregut Type A (7.7%*) Type B (0.8%*) Type C (86.5%*) Type D (0.7%")

Upper
esophagea Flstula
pouch
Trachea
Esophagus Caudal
Esophagus

Laryngotracheo
esophageal (LTE)
cleft
prevalence:
1:10,000-1:50,000

Type 1 (41%**)  Type 2 (42%**)

[

Type 3 (16%**) Type 4 (<1%™**)

Other
foregut
compartmentalization
defects

Tracheal agenesis Esophageal stenosis Isolated TEF Bronch;l)setsl.j (I)ghageal

(~1:50,000)  (1:25,000-:50,000) (~1:87,5000) 4.,z 300 1.7650)

Ry




EA a TEF

Komplexni porucha geneticky

Table 3. Enriched pathways.

Canonical Pathways
1 Integrin Signaling
2 HOTAIR Regulatory Pathway
3 Paxillin Signaling
4 Superpathway of D-myo-inositol (1,4,5)-trisphosphate Metabolism
5 TCA Cycle II (Eukaryotic)
6 D-myo-inositol (1,4,5)-trisphosphate Degradation
7 Calcium Signaling
8 PTEN Signaling
9 Actin Cytoskeleton Signaling
10 ERK/MAPK Signaling
11 Regulation of Actin-based Motility by Rho
12 Signaling by Rho Family GTPases
13 Salvage Pathways of Pyrimidine Ribonucleotides
14 Ephrin B Signaling
15 Cardiac Hypertrophy Signaling
16 IGF-1 Signaling
17 BMP signaling pathway
18 Actin Nucleation by ARP-WASP Complex
19 CDKS5 Signaling
20 Agrin Interactions at Neuromuscular Junction
21 Thrombin Signaling
22 Glioma Signaling
23 Netrin Signaling
24 Endocannabineid Cancer Inhibition Pathway
25 Gluconeogenesis [
26 Apelin Liver Signaling Pathway
27 Neuregulin Signaling
28 B Cell Receptor Signaling
29 PI3K/AKT Signaling
30 Regulation of elF4 and p7056K Signaling

Z score

E vs TEF

Z score

T vs TEF Remarks
6.488 ECM, AC
4.535 D

4.039 ECM, AC
3.386 SMC?
3.278 E

3.157 SMC?
3.015 SMC
2.818 D; AP
2717 AC; SMC
2.579 D

2,504 AC; SMC
2.489 AC; SMC
2.398

2331 D

2243

2.169 D; e.g. activates 10 and 29
1.868 D

1.830 AC; SMC
1.643 AC;N
1.609 D; (S)MC; N
1.606

1.594

1.592 N

1.571

1.568 E

1.568

1.556 N

1.416

1311 D; ECM

1.307




EA a TEF

* Komplexni porucha i
histologicky




DALSI ANOMALIE JICNU

Stendza jicnu
* zUZeni lumen obvykle v disledku neuplné rekanalizace nebo hypotrofie cévniho zasobeni

http://dx.doi.org/10.1590/50103-05822013000300020




DALSI ANOMALIE J

Stendza jicnu
* zUZeni lumen obvykle v disledku neuplné rekanalizace nebo hypotrofie cévniho zasobeni

Esophageal

: Stricture
stricture

open



DALSI ANOMALI

Kratky jicen

e vrozena hiatova hernie
(dislokace zaludku —
hiatus oesophagicus)

Normal
stomach

Weak
diaphragm

Normal
diaphragm



* derivat predniho streva
e fusiformni dilatace (4. tyden) v medialni rovinné
* podélna a ventrolateralni expanze — vznik velké a malé kurvatury

* rotace zaludku

D1

udni jamka srdoe,  fAYX
faryngové
oblouky stomodeum

stfedni stfevo

stopka

% 2 Zaludeéni
Zloutkoveého vaku

septum \ aduodenalni usek

pupecnik transversum

Zloutkovy vak arteria coeliaca
stopka Zloutkového
vaku a arteria vitellina

- alantois w
<N
proktodeum \\
Zaludek B A

zaklad jater

arteria
mesenterica

superior jdouci
ke strednimu
NS stievu
kloakalni arteria mesenterica
membrana inferior
A B kloaka zadni stfevo



* rotace zaludku
e 9Q°

ventralni mala kurvatura — doprava
dorsalni velka kurvatura — doleva
leva strana — ventralné

prava strana — dorsalné

kranialni ¢ast — doleva kaudalné
kaudalni ¢ast — doprava kranialné

vysledna anatomicka poloha l. a p.
nervus vagus



/ALUDEK

* rotace zaludku
e 9Q°

Clockwise

ventralni mala kurvatura — doprava
dorsalni velka kurvatura — doleva
leva strana — ventralné

prava strana — dorsalné

kranialni ¢ast — doleva kaudalné
kaudalni ¢ast — doprava kranialné

vysledna anatomicka poloha l. a p.
nervus vagus

* mezenteria Zaludku
* mezogastrium dorsale (zadni)
— bursa omentalis a omentum majus

* mezogastrium ventrale (predni)
— fixace Zaludku a duodena

Longitudinal
rotation axis

Lesser .
curvature—_

Greater

Duodenum curvature

< ;

Omental bursa

Stomach

Ventral
mesogastrium

\ Esophagus cardia

Lesser
curvature

Anteroposterior o

axis \_\.

Greater

Greater B curvature

Pylorus curvature



ANOMALIE ZAL

* relativhé vzacné

Vrozena hypertroficka pylorostendza

e 1/150 (chlapci), 1/750 (dévcata)

* hypertrofie cirkularni vrstvy pyloru (distalni sfinkter)
— tézka stendza pyloru a obstrukce pasaze traveniny

* projektilovy vomitus

B
~trans




DUODENUM

* dvoji plvod: kauddlni predni a kranidlni stfedni stfevo

* duodenalni klicka

 5.a6.tyden —obliterace v
dUsledku proliferace
endodermu, rekanalizace 8.
tyden

* Uzky vztah s vyvojem jater a
pankreatu

» dusledek rotace zaludku a duodena
- retroperitonealni poloha duodena
a pankreatu

peritonealni dutina

hepaticka
vychlipka

ventralni
mezenterium

dorzalni aorta

Zaludek

predni
strevo

w2
i “ strevo
vaku ,.' "f\f'"
A
branice
\
)//4 .| -Zaludek
Zlutéovod |
jétra\
\ ; 4 ~ dorzalni
3 e L pupen
- U pankreatu
(Q \\duodenélni
K \& klicka
: P

Zluovy ductus ventraini
méchyr cysticus pankreaticky pupen

Cc

vyvijejici se

duodenum

ventralni mezenterium dorzalni mezenterium

hepatické provazce
(primordium jater) 1|

pupecénik —*

dorzalni

B
Zlu€ovy méchyr _ pupen
e ysliedni pfedni pankreatu
strevo Strevo
branice Zaludek

ductus cysticus

Nz
Zlugovy méchyf\\ p)
i

? 7 AV X _ splynuly
gt Zluéovod ¢ ~’>\ventrélnil
@ a dorzalni

e upen
y | pfedni stievo ‘ gagkreatu

stfednistfevo 7




ANOMALIE DUODEN

e stendza duodena
e porucha vakuolizace — neuplna rekanalizace vétSinou horizontalni nebo
ascendentni ¢asti duodena

* Uplna okluze duodena a duodenalni atrezie
e vétSinou soucasti komplexnich syndromd nebo poruch (Down(v syndrom,

kardiovaskuldarni anomalie, anorektalni anomalie, atd.)
» distenze epigastria, polyhydramnios

stomach

duodenum




*  Vychlipka ventralni stény embryonalniho
duodena — jaterni divertikulum (4. tyden)

a Post-specification b Liver-bud stage

«  Pars hepatica (parenchym + ductus hepaticus) a e Eome stage g,
pars cystica (ductus cysticus + zlu¢nik) vytvafi d. - R
choledochus

y
Septum transversum N /<
mesenchyme cells | 7 ) S
/
&=
\

*  Rychle proliferujici buriky pronikaji do septum -
transversum (mesodermalni ploténka mezi P e —
perikardialni dutinou a Zloutkovym vakem) a
vrustaji do ventralniho mesenteria

« Jaterni tramce — parenchym

. " - , , o Li bud
« Interakce mezi bufikami jaternich tramcti a vv. i %

omphalomesentericae indukuji vznik jaternich

Stomach

. ! Hepatic
sinusoid duct .
Bile
. . , v Cystic
« Vazivo, Kupfferovy a hematopoetické buriky — z duct

Dorsal

mesodermu septum transversum !
2| pancreatic bud B

Dorsal pancreas

Ventral
pancreatic bud

Ventral pancreas

* Mesoderm na povrchu diferencuje ve visceralni

peritoneum
+10. tyden
- 10% téla
- hematopoeze

* 12. tyden - produkce ZluCi



JATRA

Diferenciace endodermu a vytvoreni primitivniho stfeva
Rustové faktory mezodermu urcuji identitu jednotlivych oddilG

= —

e8.25 e8.75

Whnt-antagonists
PPy,
L . ! ' X koo
foregut midgut hindgut W G
Hhex Pdx1 Cdx ?

FGF + BMP

WSTM M heart (© gutepithelium @ hepatoblast

Interakce s mezodermem septum transversum a vv. omphalomesentericae

L = R O A

o

Sinus venosus

Superior cardinal vein
Inferier cardinal weain

Left common cardinal vein
Right umbilical vein

Liver

Anastomesis between the left and
right omphalomesenteric vein
Right umbilical vein
(prehepatic)

Left umbilical wein

10 Right omphalomesenteric vein
11 Umbilical vein {unpaired)

12 Inferior vana cava

12 Ductus venosus

14 Portal vein

15 Splenic vein

Development of the
omphalomesenteric system

e9.0

Prox1

MMPs
Pcemt

=== basal lamina

0Oc1/0c2

—«m- endothelial cells



Human Fetus (10 week)







ANOMALIE JATER

Akcesorni vyvody (ductus hepatici accessorii)

Extrahepatalni atrézie zlucovych cest

e 1:10 000-15 000

* okluze v porta hepatis (>85%)

* porucha rekanalizace — perzistence solidniho stadia

Type1(~5%) Type 2 (~2%)

Gallbladder
contains bile Often cystic Visible patent ducts
atporta
Common bile duct Common hepatic duct
Type 3 (>90%)

Solid porta hepatis
microscopic ductules only

Gallbladder
solid or
mucocele



PANKREAS _

Accessory =
pancreatic duct /&

liver

duct
Uncinate process

pancreatic ;
duct B

Hepatic duct

Bile duct

pancreas

pancreatic )
duct Accessory pancreatic duct



PANKREAS

l?{ﬁw&‘;\

A ] q‘

J -

Emb;ybnic Definitive Posterior foregut ~ Pancreatic Mature
ICM cell endoderm (regionalized) endoderm

Embryonic origin and development of the pancreas

Foregul

2 Dorsal pancreas % e — Stomach
/ )3

g Common ' # £

A i

: hepatic \VQ‘ £

et N

£ > i

§ ? 3

£ 1§

Gallbladde

Porlal

Hepatico

Superior

mesenteric
£ vein
3]

Dorsal
pancreas

5 pancreatic duct
Ventral pancreas

Yolk sac / %

{cutaway)

Common bile duct 7 e

Ventral X ~

pancreas

gul —f—“‘ﬁ.

ﬁ,g:m% I lind,
& i 1. Bud formation
B \ s

i

2. Beginning rotation of
. common duct and of ventral pancreas

Accessory
pancreatic duct
(Santorini’s)
Pancreatic duct
IWirsung’s)

v Dorsal
pancreas

Ventral pancreas

4. Fusion of venlral and dorsal
pancreas and union of ducts

3. Rolation completed but fusion
has not yet taken place
= A

Formation of acini and islets
from ducts. A-acini; l-islels in
various stages of development

ted duct
and centroacinar cells to acini

Islets of

pancreas tissue Langerhans

- 5. tyden vyvoje
- dvé entodermalni divertikula

- dorsalni a ventralni vychlipka duodena (= pancreas
dorsale et ventrale) (fuze 6. tyden)

- po rotaci duodenalni klicky obé divertikula splyvaji
— vyvody zUstavaji (ventralni - hlavni a dorsalni -
vedlejsi)

- nejprve duktalni systém
- nasledné vyvoj sekrec¢nich acinu

- bunky, které nejsou souc€asti duktl, vytvafi izolované
skupiny a diferencuji do bunék Langerhansovych
ostravku

- od 4. mésice vyvoje i.u. — sekrec€ni aktivita



ANOMALIE PANKRE

vyvoj fyziologického pankreatu
Zlu¢nik

akcesorni
pankreaticky
rotace vyvod

Zlucovod

pankreaticky
vyvod
processus

uncinatus

Zluénik

dorzalni Zlu¢ovod

ventralni  pankreas
pankreas

ventralni pankreaticky
vyvod
pancreas divisum



ANOMALIE PANKREAT

Pancreas divisium

* neuplné splynuti dorzalniho a ventralniho zakladu
pankreatu

* velmi variabilni

* odvod hlavnim i akcesornim vyvodem

Akcesorni pankreaticka tkan (pancreas

accesorium)
* sténa zaludku a duodena, vzacneé jatra, slezina, zlucnik,
jejunum, ileum nebo MeckelGv divertikl

Pancreas minus
* oddéleny processus uncinatus

Aplazie pankreatu
* Uplna jen velmi vzacné
* (asteCna — dorzdlni zaklad (chybi télo a ocas)

Pancreas annulare

*  obstrukce nebo stendza duodena

* vrozeny pancreas annulare v disledku abnormalni
proliferace ventralniho pupenu nebo nespravné migrace
bunék

Duodenum

Pancreas

Common bile
duct —

Duodenal
atresia —

Accessory
pancreatic
duct —

Pancreatic duct



PANKREAS — SEKUNDA

Dorsal
mesoduodenum

Id

LTy )

(IRY AT
4

Y AN e

L

Head of
pancreas

Pancreas and
duodenum in

retroperitoneal
Duodenum nositio




PANKREAS — IN VIT

Human pancreas development 12—13 weeks

Pluripotent Definitive Primitive Posterior Pancreatic Islet of
epiblast cells endoderm gut tube foregut endoderm Langerhans

Z @.15%

@ s
~ O .
/1@% 7% Insulin-

/13%

hES
Endocrine cell producing
cells : : =
(not insulin-positive) cell
In vitro differentiation ~15—-18 days &
2

A — hESC — endoderm

B — primitivni stfevo

C — predni stfevo

D — pankreatické prekurzory

E — Insulin produkujici B-buriky
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