Travici system

1. Mikroskopicka stavba jicnu, zaludku,
tenkeého a tlusteho streva

2. Mikroskopicka stavba jater a slinivky
brisni, prehled vyvoje travici trubice
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1.  Mikroskopicka anatomie jater a zluCovych vyvodu

- Makro — a mikroskopicka anatomie

- Jaterni laltcek, definice a struktura

- Hepatocyty a dalSi buriky pritomné v jatrech
- Intra- a extrahepatalni zluCové cesty

- Zluénik

2. Mikroskopicka anatomie slinivky brisni

- Pankreatické aciny a jejich vyvody
- Langerhansovy ostriivky

3. Embryonalni vyvoj travici trubice, jater a slinivky brisni

- Derivaty primitivniho stfeva
- Zmény v morfologii a lokalizaci béhem embryonalniho vyvoje
- Regenerace




JATRA (HEPAR)

Jaterni parenchym — nejvétsi zlazova
tkan lidského téla

Vazivové pouzdro

Nutritivni a funkéni krevni zasobeni
Endokrinni i exokrinni funkce

Uniformni histologicka struktura ve
vSech Ctyrech hlavnich anatomickych
oddilech (lalocich) i segmentech

- Hepatocyty a dalsi
bunécné typy

- Stroma pojivove tkané

- Krevni a lymfatické cévy

- Sinusoidy

- Inervace

- Vazivové pouzdro
- Serdzni pokryv

¥V Anterior aspect.

Diaphragm (pulied up) Coronary ligament

Falciform ligament

Round ligament (ligamentum teres) of liver

Gallbladder
(fundus)

¥ Visceral surface.

Gallbladder (fundus)
- Porta hepatis

Falciform ligament
Fissure for ligamentum teres

Round ligament (ligamentum teres) of liver FipanCoril veh

Proper hepatic artery

Quadrate lobe Caudate lobe

Cystic duct
Common hepatic duct
(Common) bile duct

Right triangular ligament
Hepatorenal portion of coronary ligament

Inferior vena cava

Hepatic veins



CAPSULA FIBROSA HEPATIS

Capsule

— Serdzni mesothelium
— Vazivo — kolagenni a elasticka vlakna

— 70-100pum

— Porta hepatis




CAPSULA FIBROSA HEPATIS
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VASKULARIZACE

FUNKCNI NUTRITIVNI
« kapilarni recCisté zaludku a strev  aorta

* vena portae « arteria hepatica

* interlobularni vény * segmentove tepny

« cirkumlobularni venuly * interlobularni tepny

« cirkumlobularni arterioly

V. hepatica d. m. s.

« Jaterni sinusoidy
* venae centralis

* venae sublobularis
* venae hepaticae

* vena cava inferior

Porta hepatis



Sublobular van
Left lobe

Falciform ligament
Hepatic artery
Vena cava

Paortal vein

Pnnal o /

Hepatic lobule
Right lobe
9 Central vein
A. Hepatic artary
Fortal triad Bile duct

Portal vein

Bile duct

Portal vein Portal triad

Hepatic artery

Gartner, Hiatt: Color Textbook of Histology (2001)



MIKROSKOPICKE CLENENI JATERNI TKANE

TFi rdzné mozné definice

Histologicka — lobulus venae centralis

Metabolicka — jaterni acinus
metabolicka zéna 1 - 3
zasobeni hepatocytu kyslikem L ©
& o ®
. - &

» Historicka (fyziologicka) jednotka
@ ©
&

— lobulus venae interlobularis




Zona | (periportalni) Zoéna lll (perivenozni)
prevaha oxidacnich déju syntéza glykogenu
beta-oxidace mastnych kyselin glykolyza
katabolismus aminokyselin lipogeneze
glukoneogeneze ketogeneze

tvorba mocoviny

tvorba glutaminu

syntéza cholesterolu (HMG-CoA reduktaza)

syntéza zlucovych kyselin (cholesterol 7-alfa hydroxylaza)

glykogenolyza (uvoliovani glukézy do krve)

tvorba Zluce

biotransformace




LALUCEK CENTRALNI VENY
Lobulus venae centralis

- Klasicka morfologicka jednotka

— Polygonalni buriky (hexagonalni), 0.7 x 2mm
— Centralni véna

— Tramce hepatocytl — radialni usporadani

— Jaterni sinusoidy

— Portalni triada, portobiliarni oblast

Interlobular
connective tissue

Central vein

Hepatocyte cords

F‘h}
;p...?.;
’ VK, _Portal triad

in portal
tract







LALUCEK CENTRALNI VENY
Portalni triada

Kontakt tfi-Ctyf sousedicich lalucku

* Interlobularni arterie

* Interlobularni véna

* Interlobularni zlu¢ovod

« Lymfatické cévy Hepatic artery

« Inervace — nervus vagus it Eg |

Bile duct

Former concept of bile canaliculi now
known to be formed by membranes of
adjoining hepatocytes

Ridké intersticialni vazivo

Hepatocyte

Lumen of fenestrated
hepatic sinusoid

<OFN »&5&&1%_/.%5

A Parts of hepatic lobule at portal triad (high magnification).



Ham: Textbook of Histology

Sinusoids

Bile canaliculi |

Bile duct
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Portal triad

Branch
portal vein

Branch
hepatic artery



PORTALNI TRIADA
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CENTRALNI VENA




LALUCEK CENTRALNI VENY

Bile ducts

Interlobular
branches
of ponal vein

Bile ducts

=* Liver cell plates

Interlobular
connective tissue

Bile ducts

\ .
; Branches of hepatic artery |
Bile ducts B " Branches of portal vein

Branches of portal vain



LALUCEK CENTRALNI VENY
Hepatocyty a jaterni sinusoidy

« Hepatocyty usporadany v tramce,
Sirka 1-2 bunky, Casté anastomozy
« Sinusoidy

9-15um

Anastomozuijici sit' plochych endotelialnich
bunék

Bez bazalni membrany

Fenestrae - 100nm, chybi diafragma
Intercelularni prostor

Perisinusoidalni (Dissého) prostor

Retikularni vlakna, perisinusoidalni
fibroblasty

Rozptylené Kupferovy buriky (monocyto-
makrofagovy systém)

« Vena centralis — tenkosténna céva,
odvadeéjici krev ze sinusoid
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LALUCEK CENTRALNI VENY
Hepatocyty a jaterni sinusoidy

» Dissého prostor

— Spojeni Dissého prostoru a lumen sinusoid
diky fenestrovanym endotelialnim burikam

— Hepatocyty v pfimém kontaktu s plasmou
(mikroklky)

— ltovy burnky (lipocyty) — exogenni vitamin A,
sekretuji biologicky aktivni latky







VNITRNI POVRCH JATERNIHO SINUSOIDU — SEM



LUMEN OF SINUSOID

Smooth Rough
Bile Zonula Golgi Space of Disse endoplasmic endoplasmic
canaliculus occludens apparatus reticulum reticulum Glycogen
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Space of Disse

Endothelium  Smooth Glycogen Golgi Zonula Bile
Rough ) endoplasmic apparatus occludens canaliculus
endoglasmic reticulum Mitochondria
reticulum

LUMEN OF SINUSOID
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ITOVY BUNKY

Hvézdicovité (stelatni, perisinusoidové) bunky
Tukové kapénky

Deponuji vitamin A

Produkuji jemné retikularni vazivo

Antigen prezentujici bunky (lipidové antigeny)

F i
Hepatocyte L [ I T W

Endothelial cell N .
e R = L S— 't‘ — & .
- = <— Dendritic cell

L'___‘“_— = T e e—
Kupffer cell ‘
Sinusoidal lumen
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HEPATOCYTY

Kupffer cell

Polygonalni bunky jaterniho parenchymu
20x30um
Nepravidelné tramce mezi sinusoidy Endothelial cell

Obvykle jedno centralné umisténé jadro, bi-  syace of Disse
a multi-nuklearni bunky jsou Casté (20%)

Jadérka

Lumen of sinusoid

Microvilli

Funk&ni povrchy:

—  Zlucovy pol - sekreéni — membrany
sousedicich hepatocytu tvofici Zlu€ovou
kapilaru RER

— Krevni pdl - absorpéni - sinusoidalni —
mikroklky orientované do Dissého prostoru

— Membrany se spojovacimi komplexy

Mitochondria

Bile canaliculus

Lysosomes

SER

Nucleus

Bile canaliculus



HEPATOCYTY

Dlouhé mitochondrie s plochymi nebo
tubularnimi kristami

Zietelné RER, sER a Golgi

Glykogen, tukové kapénky, lysosomy,
peroxisomy




Tésny spoj

Zluéova
kapilara




AQK

Na-*.

ATasa

biotransformace
a konjugace

ZluGové kyseliny
Bilirubin
Steroidy

LécCiva




METABOLICKA AKTVITA HEPATOCYTU

Syntéza a metabolismus:

Proteosyntéza — RER + Golgi (plasmatické proteiny — albuminy, prothrombin, fibrinogen)

Metabolismus tuku — sER, peroxisomy (lipidova konverze mastnych kyselin a glukézy,
syntéza lipoproteinu)

Metabolismus glukdézy a sacharidl - syntéza glykogenu, glykogenolyza a glukoneogeneze
(insulin / glukagon)




METABOLICKA AKTVITA HEPATOCYTU

« Detoxifikace:

sER (steroidy, barbituraty, polyaromaticke latky rozpustné v tucich atd., endo- a exotoxiny)
ROS

» Peribiliarné ulozené lysozomy (autofagie, degradace endocytovanych molekul)

* Metabolismus a deponovani vitamina a stopovych prvkii

* Produkce zluci:

Recyklace zluCovych kyselin (90%), 10% syntéza de novo, konjugace toxického bilirubinu a
glukuronové kyseliny na netoxicky komplex bilirubin-glukuronid

ER




Liver

Cholester biosynthesis Lipoprotein synthesis

Cholesterol <— (‘

LDL receptc

Plasma '

Bile acid biosynthesis compartment |

~" Upper small intestine

Diet

Sterols

: >Bile acids Cliylomicrons

Terminal ileum



« Enterohepaticky obéh

— Resorpce v terminalni ¢asti ilea
- Vena portae
- Sinusoidy

Krevni pol

-ilm!r';ﬂﬂ?h%

Hepatocyty (%]

—

Zlugovy pol

—  Zludové kapilary
— Intra a extrahepatalni cesty
— Duodenum

Secreted bile salts
consist of 95% old, recycled
bile salts and 5% newly
synthesized bile salts.

E) Reabsorbed bile
salts are recycled by
enterohepatic
circulation.

Common
bile duct

Sphincter
of Oddi

Duodenum

h——

Hepatic
portal . from
vein B 5% of bile salts \ - pancreas
are lost in feces. / y
CO|0n\ J/l'-
; =%
KEY % | ‘
@ " Torminal B 95% of bile salts

-<«+——— = Enterohepatic
circulation of
bile salts

the small intestine.

(o £ ‘-\|Ieum are reabsorbed by




INTRAHEPATALNI A EXTRAHEPATALNI
ZLUCOVE CESTY

Zluéové kapilary

- mezibunécny prostor mezi hepatocyty

- 1-2um

- nemaji sténu, ohrani€ené jen membranami o
hepatocyt - sliznice

Ductus hepaticus, ductus cysticus,
ductus choledochus

Heringovy kanalky

- navazuji na zlucové kapilary - fibromuskularni vrstva
- jednoduchy dlazdicovy epitel

Interlobularni zluéovody
- cholangiocyty
- kubicky nebo nizky cylindricky epitel + vazivo

Lobarni zlucovody
- ductus hepaticus dexter et sinister
- vysoky jednovrstevny cylindricky epitel



INTRAHEPATALNI ZLUCOVE CESTY

Diagram of hepatic structure

biliary canaliculus

cholangiole

; hepatic
interlobular Etal

central vein —— — - = | bile duct Per®' hepatic
: ~ artery

cords of hepatocytes
and sinusoids

portal space



INTRAHEPATALNI ZLUCOVE CESTY

Hepatic structure (close-up)

tight junction

— half canaliculus

canaliculus ¢
Golgi apparatus = liver cell

space of
isse

http://alexandria.healthlibrary.ca/documents/notes/bom/unit_4/unit%204%202005/L-
39%202008%20%20histology%200f%20the%20pancreas.xml



INTRAHEPATALNI ZLUCOVE CESTY

¥ The box indicates a bile canaliculus.

A EM of a bile canaliculus in transverse section. The lumen shows short stubby microvilli
(arrows) of two hepatocytes. Desmosomes (rectangle) and tight junctions (circles) link cell
membranes, which seals the canaliculus and prevents bile leakage to surrounding tissues. 47,000x.



INTRAHEPATALNI ZLUCOVE CESTY
TEM/SEM




CHOLANGIOCYTY HEPATOCYTY

Zluéova
kapilara

Heringuv
kanalek

Interlobularni

zlucéovod
Je o
.
s

.. ®
Portalni <
arteriola @

Centralni
véna

Cheolangiocyte

Hepatic stem cell Mature Hepatocyte
°® —— 0 —L»

Ep-Calds
i LiNe K;r;;.ﬂ-

Cirkulobularni
venula



EXTRAHEPATALNI ZLUCOVE CESTY

d. hepaticus communis + d. cysticus — d. choledochus

papilla duodeni major
m. sphincter ampullae hepatoduodenalis (Oddiho sfinkter)

Sliznice
- podélné rasy e P &
- jednovrstevny cylindricky epitel (cholangiocyty) '
- ve vazivu mucindzni zlazky a poharkové bunky

s e

| o ' PN s
Fibromuskularni vrstva AR Rl H'?i B -
- husta sit’ kolagennich a elastickych viaken - | s
- leiomyocyty 2
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Prestavka 10:20 - 10:30
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ZLUCNIK (VESICA FELLEA)

- Sténa silna 1-2mm
- Sliznice
- Svalova vrstva

- Ser6za/adventicie

Sliznice

- slizniéni fasy

- 20-50pm jednovrstevny cylindricky epitel s mikroklky

- Cetné spojovaci komplexy

- lamina propria mucosae - fidké kolagenni vazivo s

mucindznimi tuboalveolarnimi Zlazkami
- lamina muscularis mucosae chybi

Svalova vrstva (Muscularis propria)

- prostorova sit hladkych svalovych bunék,
- elasticka vlakna

Mohutna vrstva subserézniho vaziva (I. propria serosae)

R. and L. hepatic ducts Cystic duct
R. and L. hepatic arteries

Common hepatic duct

Cystic duct

Proper hepatic artery Neck of -
Common bile duct gallbladder J ¢

// Right hepatic duct

Common hepatic duct
Corpus
(body)

Pancreatic duct

Papilla of Vater

< Gallbladder
muscle o N4
(schematic). c
Blue: diagonal fibers
Red: longitudinal

fibers branching
off to deeper level

Lamina propria

Epithelium
Epithelial

Muscle

viucosal
fold

Adventitia




ZLUCNIK (VESICA FELLEA)







ZLUCNIK (VESICA FELLEA)




ZLUCNIK (VESICA FELLEA)




SLINIVKA BRISNI

Inferior vena cava
Aorta
Celiac trunk

Portal vein

Slozena, Cisté serdzni tuboalveolarni zlaza Common bile duct —
Exokrinni i endokrinni charakter L
esser omentum

— pankreaticky acinus (free edge)
— Langerhansovy ostravky

Hlavni vyvod (Wirsunguv) usti do Vaterské
papily jako spoleCny ZluCovy a pankreaticky
vyvod

Lingula
(uncinate process)

Vazivové pouzdro z hustého kolagenniho
vaziva

i Root of
Superior mesenteric vessels  mesentery

Septa — krevni cévy, inervace a
interlobularni vyvody

e

Low-power section of pancreas High magnification: acini, Pancreatic islet: A, B, and D
1. Acini, 2._|_=.|ot, 3. interlobular intercalated duct and cells. 1. Reticulum, 2. acini
septum, 4. interlobular duct zymogen granules



b4

SLINIVKA BRISNI - PREHLED

\QUK/_/Z""
—

C Common hepatic duct

Gall bladder

Duodenum
Bile duct

Opening of accessory pancreatic duct

Duodenal papilla

Main pancreatic duct

Accessory pancreatic duct



PANKREATICKY ACINUS

Epitelialni bunky pyramidového tvaru
Pankreatické travici enzymy
Vsunuté vyvody

Serdzni bunky acind
— Polarizovaneé sekrecni bunky
— Bazofilni
— Apikalni ¢ast — Golgi a zymogenni granula
— Microklky
— Spojovaci komplexy

Centroacindzni bunky

— Centralné umisténé jadro, dlazdlcovy
charakter

— Navazuji na vsunuté vyvody




PANKREATICKY ACINUS

Intralobular duct

l Fnterl:‘ayted duct

e
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PANKREATICKY ACINUS




PANKREATICKY ACINUS

Inar

Centroac
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PANKREATICKE VYVODY

Centroacindzni bunky
Vsunuté vyvody

— jednovrstevny plochy epitel + bazalni membrana
Intralobularni a interlobularni vyvody

— jednovrstevny kubicky — nizky cylindricky epitel

Hlavni pankreaticke vyvody
— D. pancreaticus major — Wirsungi a D. pancreaticus accessorius - Santorini
— dvouvrstevny cylindricky epitel a vrstva hustého kolagenniho vaziva
— intramuralni mucindzni tubul6zni Zlazky, poharkové buriky, EC buriky

Intralobular duct
Intercalated duct

Zymogen.
granules

Common bile duct

Principal pancreatic duct
(Wirsung)

: =) \
s :-" Panc‘[e_a‘_tic
i acinarcell

Accessory pancreatic duct
(Santorini)



EXOKRINNI FUNKCE PANKREATU

cca 1000-2000 ml denne
alkalické pH (8.8), HCO; (epitel vsunutych vyvodu)
mucin (epitel velkych vyvodu)

Hydrolazy rizného druhu
— Trypsinogen
— Chymotrypsinogen
— Proelastaza
— Karboxypeptidaza
— Pankreaticka lipaza
—  Amylazy

Hormonalni regulace (sekretin, cholecystokinin) + parasympatikus



ENDOKRINNI FUNKCE PANKREATU

bile

COMmman
bile duct

duadenurn \\

plizas f
circular:S::'..: 4

head of

pancreas.
duodenal .
papilla

(papilla of Vater)

hepatopancreatic ampulla
Carnpulla of Yater)

interlobular
flow of digestive ducts
enzymes to
duodenurmn

l pancreatic duct
[duct of Wirsung)

body of tail of
pancreas

~pancreas

O \ interlobular

duect

islet of Langerhans

F “‘;_\\-‘“--_\\alpha cell
\ beta cell

central duct

capillary network

delta cell

Glukagon

« Spotieba glykogenu v jatrech a svalech
- ZvySeni hladiny krevni glukozy

Insulin

- ZvySeni permeability bunécnych
membran pro glukézu

- Oxidace glukdzy v tkanich

- Snizeni hladiny krevni glukézy

- Syntéza glykogenu v jatrech a
svalech

Pankreaticky polypeptid

. Autoregulace pankreatické
sekrece

Somatostatin

. Zastavuje uvolfiovani GIT
hormona



LANGERHANSOVY OSTRUVKY

Skupiny svétle zbarvenych bunék

cca 1,5 x 108

Tenké vazivové pouzdro

Tramce epitelialnich bunék A buriky: 20%, glukagon

Slnuso[dy . B bunky: 60-70%, insulin
Obecné znaky APUD bunék
Buriky A, B, D, PP D bunky: minoritni, somatostatin

PP buriky: minoritni, pankreaticky polypeptid



o

UVKY

LANGERHANSOVY OSTR




EMBRYONALNI VYVOJ GIT



Vyvoj travici trubice

— travici trubice vznika v dusledku cefalokaudalni a

lateralni flexe embrya

— primitivni stfevo (endoderm)

— ustni dutina a rektum — ektoderm

— Zlazovy parenchym (pankreas, jatra)
vznika z endodermu travici trubice

Ctyfi oddily:

Hindgut

Foregut

Endoderm
Amniotic cavity

Connecting

Ectoderm stalk

Angiogenic
cell cluster S i
Allantols Pericardial
cavity
Buccopharyngeal
membrane = Cloacal
membran
A - B
Buccopharyngeal Cloacal
membrane == membrane Lung bud

tube e Remnant

farynx = bucﬁﬁgfgr?gea] A Allantoi
— od bukofaryngealni membrany po tracheobronchialni viiine duct (1% e
divertikulum C g e \ ey

predni stfevo
— kaudalné po jaterni divertikulum

stfedni stfevo
zadni strevo

— od levé tretiny transversalniho
tlustého stfeva po kloakovou membranu

Human
Development

Blastocyst ] Endoderm formation > Hindgut formation  ——5 — Fetal intestinal formation

stage Gastrula stage Somite stage Midgestation
- I stomach Al
esophagus U9 intestine  large
{ \ ) i1 intestine
\ ICMm J
g’ definitive Heat

endodel

Foregut Hindgut pancreas

biliary tract



Vyvoj travici trubice

- Jicen Pharyngeal gut
- z Useku predniho stfeva kaudalné od laryngotrachealni Trgfof:%ﬁal
vychlipky diverticulum

- endoderm (epitel a zlazy), vazivova sloZzka mezoderm Esophagus

/ Stomach
- Zaludek

- vznika koncem 4. tydne jako rozSifeni pfedniho stfeva
- pivodné symetricky,

- rizna rychlost rastu dorsalni a ventralni strany —»
zména tvaru (velka a mala kurvatura)

- b€hem vyvoje rotace podél podélné a sagitalni osy

- definitivni poloha i tvar koncem 2. mésice i.u.

Pancreas
Vitelline duct

Allantois Primitive
intestinal
loop

Hindgut

Cloaca

Longitudinal
rotation axis
- Strevo :
- stfedni stfevo — duodenalni a pupecni klicka T Lesser  \
v . ) curvature—_)
- rotace béhem vyvoje + 1. Stomach &

- fyziologicka pupecni hernie

Greater
curvature

Stomach

Cech S., Horky D., Sedlackova M.:

Ventral
mesogastrium

Prehled embryologie ¢lovéka, Brno, LF MU, 2011




Vyvoj travici trubice

Dorsal
. . . . . h ]
Diferenciace endodermu, vznik trubice, A-P patterning Ay
o . o . . v o 1w Rz
pusobenim rustovych a diferenciacnich faktoru béhem oo "
.
gastrulace N
Jednoducha vrstva nerozliSeného epitelu =
BMP4
2. Morfogeneze klku ventral
expanze a kondenzace mesenchymu smérem do lumen
proliferace a sou€asna reorganizace epitelu pres rlizna
prechodna stadia do cylindrického typu Dorsal sl L
Neural
groove ead
3. Vyvoj Lieberkihnovych krypt a vznik populace mitoticky ;-%r%-{_. s
AIP
stale aktivnich intestinalnich kmenovych bunék prmative  Notochord Heart
\;emral e5-7.5 e8-9.5

4. \/zajemné interakce endodermu a mesodermu

Willus Willus

== Notochord

— Muscle

= Kidney

—- Visceral Mesoderm

= Blood

cp

Growth

el0.5

Villus
formation

e14.5-155

[l Mesoderm

[Jendoderm
Ectoderm
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EMBRYONALNI VYVOJ SLINIVKY BRISNI

4

1 Duct L
— - ld = ) — &
v k. ‘\ e
Embryonic Definitive Posterior forequt  Pancreatic Mature Islets of

ICM cell endoderm (regionalized) endoderm pancreas tissue Langerhans

Embryenic origin and development of the pancreas

B —— stomach
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panc
1. Bud formation i 2. Beginning rotation of
i ) common duct and of ventral pancreas
Ay |
M
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W
=
4 o
Ventral pancreas
3. Rotation completed but fusion

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

has not yet taken place

- 6. tyden vyvoje
- dvé endodermailni divertikula

- dorsalni a ventralni vychlipka duodena (=
pancreas dorsale et ventrale)

- po rotaci duodenalni kliCky obé
divertikula fuzuji

- vyvody zUstavaji (ventralni - hlavni and
dorsalni - vedlejsi)

- nejprve duktalni systém
- nasledné vyvoj sekre€nich acinu

- buriky, které nejsou soucasti duktd,
vytvafi izolované skupiny a diferencuji do
bunék Langerhansovych ostravku

- od 4. mésice vyvoje i.u. — sekrecCni
aktivita
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Human pancreas development 12—13 weeks

_ vﬂ{@
—

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

o @-20% ——=
., @,
© @ =30% ~15%
hESAg% ~35%~15% ~13%%|nsunn-

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

A —hESC — endoderm

B — primitivni stfevo

C — prfedni stfevo

D — pankreatické prekurzory

E — Insulin produkujici p-bunky




EMBRYONALNI VYVOJ JATER

* Vychlipka ventralni stény embryonalniho
duodena — jaterni divertikulum

»  Pars hepatica (parenchym + ductus hepaticus) a
pars cystica (ductus cysticus + zZlu¢nik) vytvafri d.
choledochus

*  Rychle proliferujici buniky pronikaji septum
transversum (mesodermalni ploténka mezi
perikardialni dutinou a Zloutkovym vakem)

« Jaterni tramce — parenchym

« Interakce mezi burikami jaternich tramcu a vv.
omphalomesentericae indukuji vznik jaternich
sinusoid

» Vazivo, Kupfferovy a hematopoetické buiky — z
mesodermu septum transversum

* Mesoderm na povrchu diferencuje ve visceralni

peritoneum
*10. tyden
- 10% téla
- hematopoeze

* 12. tyden
- produkce Zluci

b Liver-bud stage
18-25-gsomite stage

a Post-specification
11-13-somite stage

i

]
J A,
' AR
f & %
y J y
Septum transversum ‘,-’ P OQ
mesenchyme celis Fa %ﬁb O
o QY \\
P
Primitive enclotheiial | & “Q)
cells -~ @3}

aLlormacn

Dorsal

: %\ Dorsal pancreas
+| pancreatic bud

Ventral
pancreatic bud

Bipotential hepatoblast

Jaggedi/Natch2
g

Differentiation ¥ & Biliary cell
. : HNFE
Hepatocyte / ﬁ
HNF1B
HNFs '~ f T
= - Cilium
3 Cell

¥ adhesion Notch2
Hepatic

Morphogenesis

Bile duct

functions
A
A
L Y
Sinusoidal endothelium Hepatic artery branching

Current Opindon in Genetics & Development



REGENERACE JATERNI TKANE

- komplexni fyziologicka odpovéd na posSkozeni tkané

- indukce bunécéné proliferace a rastu jaterniho parenchymu
- vlastni proliferace hepatocytu
- aktivace endogennich progenitorovych bunék
- diferenciace exogennich multipotentnich bunek

00 3 3
. Ab'la T
00 3¢

Mesenchymal stem cells Hepatoblasts/Oval cells PCMO

'S
€
<—

X " x D)
kg s
Amniotic epithelial cells
i i
% %
(Wi N —
- a3k Fusion
¥ b
¥ -
Macrophages Liver cells (Hepatocytes) ESHPCs
: o I
eve @O ©), 00 00 0
@ ®
Hematopoietic stem cells Umbilical cord blood cells Embryonic stem cells



EMBRYONALNI VYVOJ JATER

; Target cell

In vivo
Blastocyst
Embryonic € \
stem cells Gastrulation
Ectoderm Endoderm
Meural Liver Pancreas
stem cells

Currant Opinion in Genstics & Develaopment

Disease modeling Drug toxicity testing

Rustové a diferenciacni faktory
(FGF, TGF, Wnt atd.)

Mesoderm

o

'

Oct4, Sox2, KIf4, c-Myc

Hematopoietic
stem cells

) —

Clinical applications

@

iPSCs

Step 2:

o

Cell characterization \
L\

Gene expression
analysis
Eon lh/s' : PCR analysis for
arkizi transgene silincing
L

In vitro

Step 1:
iPSC generation

J Teratoma formation |

(e ]
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- Mikroskopicka stavba jater: endokrinni a exokrinni funkce jater, vaskularizace, jaterni
laliCek a jeho definice, jaterni buriky, ultrastruktura a funkce hepatocytl, organizace
intra- a extrahepatalnich cest

- Mikroskopicka stavba pankreatu: endokrinni a exokrinni slozka, pankreaticky acinus a
jeho vyvody, ultrastruktura a funkce acinarnich bunék, Langerhansovy ostrivky a jejich
struktura, bunéc¢né typy ostriivkd a jejich funkce

- Embryonalni vyvoj a morfogeneze travici trubice, jater a pankreatu, primitivni stfevo a
jeho derivaty, jicen, zaludek a stfevo, flexe zarodku a rotace, jaterni a pankreatické
divertikulum, diferenciace jednotlivych bunéénych typu



Studijni materialy

» Sadler: Langman’s Medical Embryology, 2000

» Ovalle&Nahirney: Netter’s Essential Histology, 2008

» Klika&Vacek: Histologie, 1974

» Ross&Pawlina: Histology (a text and atlas), 2011

* Ross&Romrell: Histology (a text and atlas), 1989

» Berman: Color Atlas of Basic Histology

- Ustav histologie & embryologie LF MU, www.med.muni.cz/histol/histolc.html

« Cech S., Horky D., Sedlagkova M.: Pfehled embryologie &lovéka, Brno, LF MU, 2011
« Horky D., Cech S.: Mikroskopicka anatomie, Brno, LF MU, 2011

* Lullmann-Rauch R.: Histologie, Grada 2012
* Ehrmann J., Hllek P., et al. Hepatlogie, Grada 2010

Whnt signaling and hepatocarcinogenesis: The hepatoblastoma model http://dx.doi.org/10.1016/j.biocel.2009.07.012

Liver Stem/Progenitor Cells in the Canals of Hering http://dx.doi.org/10.1007/s12015-010-9188-4

Chemicals turn human embryonic stem cells towards beta cells http://dx.doi.org/doi:10.1038/nchembio0409-195
Towards cell therapy for diabetes http://dx.doi.org/doi:10.1038/nbt1206-1481

Cell based insulin delivery therapies
http://biomed.brown.edu/Courses/BI108/B1108_2007_Groups/group08/Stem%20cells.htmi
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