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ATRA (HEPAR)
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Jaterni parenchym — nejvétsi Zzlazova ¥ Anterior aspect.
’ v g , v Diaphragm (pulled up) ¥
tkan lidského téla RAspEr pULSTp

Nutritivni a funkéni krevni zasobeni
Endokrinni i exokrinni funkce

Coronary ligament

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

Falciform ligament

Round ligament (ligamentum teres) of liver

- Hepatocyty a dalSi Gallblader
v v , (fundus)
bunécné typy

- Stroma pojivove tkané
- Krevni a lymfatické cévy ¥ Visceral surface,

Gallbladder (fundus)
- Sinusoidy :

Porta hepatis

Falciform ligament

Fissure for ligamentum teres
- I nervace . ) - Hepatic portal vein
Round ligament (ligamentum teres) of liver )
Proper hepatic artery
Quadrate lobe Caudate lobe
Cystic duct
. , d Common hepatic duct
- VaZIVOVe pouz ro (Common) bile duct
4 4 Right triangular ligament
- Serozni pokryv gty

Hepatorenal portion of coronary ligament

Inferior vena cava

Hepatic veins



| CAPSULA FI

Serozni mesothelium
Vazivo — kolagenni a elasticka vlakna

70-100um

Porta hepatis
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VASKULARIZACE

FUNKCNI NUTRITIVNI
« kapilarni recisté zaludku a strev e aorta, truncus coeliacus

* vena portae < arteria hepatica communis

* interlobularni vény * (segmentoveé tepny)

« cirkumlobularni venuly » interlobularni tepny

« cirkumlobularni arterioly

V. hepatica d. m. s.

« jaterni sinusoidy
* venae centrales hepatis
* venae sublobulares

* venae hepaticae

* vena cava inferior

Porta hepatis



VASKULARIZACE

Sublobular van

Left lobe
Faiciform ligament
Hepatic artery

Vena cava

Portal vein

Portal area /

Hepatic lobule
Fahtions Central vein
A. Hepatic artery
Portal triad Bile duct

Portal vein

Central vein

— Sinusoids

Bile duct
Portal vein Portal triad

Hepatic artery

Gartner, Hiatt: Color Textbook of Histology (2001)
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MIKROSKOPIC

* TTi rizné mozné definice

» Morfologicka — lalicek centralni vény -
lobulus venae centralis

» Metabolicka — jaterni acinus
— metabolicka zéna 1 — 3
— zasobeni hepatocytl kyslikem

» Historicka jednotka
— lobulus venae interlobularis
(portalni laltcek)
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JATERNI ACIN

Zéna | (periportalni) Zéna lll (perivendézni)
prevaha oxidacnich déji 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 (uvolnovani glukézy do krve)

tvorba Zluée

biotransformace




« Klasicka morfologicka jednotka

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

« Tramce hepatocytu — radialni usporadani

« Jaterni sinusoidy

« Portalni triada, portobiliarni oblast

Interlobular
connective tissue

Central vein

Hepatocyte cords

in portal
tract
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PORTALNI TRIADA

Kontakt tfi-Ctyf sousedicich lalu¢ku

» Interlobularni arterie (a. interlobularis)

* Interlobularni véna (v. interlobularis)

* Interlobularni zlu€ovod (d. bilifer interlobularis)
* Lymfatické cévy Hepatic artery
« Inervace — nervus vagus e N é ‘

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

)

Hepatocyte

Lumen of fenestrated
hepatic sinusoid

<SCFN A.CRA!ﬁ../AD

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



Sinusoids

Bile canaliculi | A\ ©

Bile duct ¢ N /o Gl

/ \
Central ‘:

o) .
- ®Vololel lolelol® vein

Portal triad

bortal vein el .o e 4
Branch -l

Ham: Textbook of Histology hepatic artery



CENTRALNI VEN
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CENTRALNI VEN/

tenkosténna véna
kolagenni vlakna
minimum svalovych bunék




LL
>
<
z
LL
>
z
-
<
o
T
z
L
O




* Hepatocyty
— tramce (trabekularni epitel)
— Sifka 1-2 bunky, Casté anastomozy

« Sinusoidy
— 9-15um
— Anastomozuijici sit plochych endotelialnich bunék
— Bez bazalni membrany — zadna difuzni bariéra
— Fenestrace - 100nm, chybi diafragma
— Intercelularni prostor e
— Perisinusoidalni (Dissého) prostor -
— Retikularni vlakna, perisinusoidaini fibroblasty
— Rozptylené Kupferovy buriky (monocyto- \

makrofagovy systém) \!

— Perisinusoidalni Itovy bunky (

Hepatic artery Portal vein
/ \ / __Bile ducts

=

e

« Vena centralis

e —
L

/
Portal vein Bile duct Hepatic artery



JATERNI SINU




JATERNI SINUSOIDY




L ] Kupffer cell —=2

Zgl;;%onalnl buriky jaterniho parenchymu Lumen of sinusoid &%

xa0pum = e 0y
Nepravidelné tramce mezi sinusoidy Endothelial cell '_
Obvykle j’edno ceqtré!né l:lml'gténévjédr,o, Space of Dissé ”
dvou- a vicenuklearni bunky jsou Casté (20%)
Jadeérka
Lysozomy Microvilli
Glykogen

Mitochondria

FunkcCni povrchy:
— Zlucovy pol - sekreéni — membrany
sousedicich hepatocytu tvofici Zlu€ovou
kapilaru Bile canaliculus

— Krevni pol - absorpéni - sinusoidalni —

RER

mikroklky orientované do Disseho Lysosomes
prostoru
: - Fon SER
— Membrany se spojovacimi komplexy
Nucleus

Bile canaliculus



DISSEHO PROST

Joseph Disse (1852-1912)

v

* Mezibunécny prostor
« Endotel sinusoid - Hepatocyty

— Spojeni Dissého prostoru a lumen sinusoidU
diky fenestrovanym endotelialnim bunkam

— Hepatocyty v pfimém kontaktu s plazmou
(mikroklky)

— ltovy bunky

%
e

Photomicrographic:
Apparatus
(circa 1910)




KUPFFEROVY BUNKY

Jaterni makrofagy

*  Mononuklearni fagocytarni systém

*  Fagocytuji cizi Castice, poSkozené erytrocyty,
bakterie, ...

' Karl Wilhelm Kupffer °y

| _'/' |
1866 BL e
> r‘gg :'3 k « , R ;" :
- 3 @ - !: Wq

ITOVY BUNKY

Hvézdicovité (stelatni, perisinusoidoveé) buriky
*  Tukové kapénky
*  Deponuji vitamin A
*  Produkuji jemné retikularni vazivo
« Antigen prezentujici bunky (lipidové antigeny)

p
Hepatocyte

Endothelial cell

—_—]

& = = —
Kupffer cell '

Stellate cell %

f Toshio Ito
l 1951




KUPFFEROVY




Bile Zonula Golgi Space of Disse endoplasmic endoplasmic

canaliculus occludens apparatus Qm reticulum Glycogen
e e N

Space of Disse

Endothelium Smooth Glycogen Golgi Zonula Bile
Rough . endoplasmic apparatus occludens canaliculus
endoplasmie reticulum Mitochondria
reticulum

LUMEN OF SINUSOID



MIKROPROSTREL

hepatic
sinusoid -

o

Lumen of sinusoid
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| — stellate cell -
(Ito cell)

sinusoid
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ULTRASTRUKT

¥
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* Dlouhé mitochondrie s plochymi nebo
tubularnimi kristami

« Zretelné RER, sER a Golgi

« Glykogen, tukoveé kapénky, lysosomy,
peroxisomy




Z krevni plazmy:
Glukoéza, aminokyseliny, 2Iuc’:o?/é kyseliny

Dissého
prostor

Itovy buriky

Erytrocyt —D\/\/) N\ /
~ OIS O OO0 | oo o o £

| ““5
- Tésny spoj

Disseho .

prostor &

Kupferovy

burky (=)

\ Krevni proteiny (sérovy albumin, fibrinogen, protrombin, komplement, transferrin, atd.) /




FUNKCN vZTAHY HE

Q) = H,0

K+

AQK \

P Na’

ATPasa

/g; biotransformace

£ a konjugace Tesny _
Zlugové kyseliny ——— \\A eijny SpOj
Bilirubin \ gy N
Steroidy :
LécCiva hER Zluéova @(

transporte kapilara 210

+x Cholestasa IgA




METABOLICKA

« Syntéza a metabolismus latek krevni plazmy

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

— Metabolismus tukt — sER, peroxisomy (lipidova konverze mastnych kyselin a glukézy,
syntéza lipoproteint)

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

Fasted overnight
S AT o

Two hours post-feeding




METABOLICKA AK

Detoxifikace

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

Lysozomy (autofagie, degradace
endocytovanych molekul)

Peroxisomy

Metabolismus a deponovani
vitamin( a stopovych prvkii

Produkce zluéi
Recyklace zluCovych kyselin (90%)
10% syntéza de novo

konjugace nerozpustného (toxického)
bilirubinu a glukuronové kyseliny na
rozpustny (netoxicky) komplex bilirubin-
glukuronid

<ER

— hyperbilirubinemie
(nekojugovany/konjugovany bilirubin)

NADPH + O,
Heme oxygenase
CO + Fe® + NADP*

I
\)’\ J\/ Biliverdin)
—
\N = N FNN N

Biliverdin NADPH
reductase NADP*
P
\
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M
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Bilirubin
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ENTEROHEPATI

&

Acetyl CoA

SRS

Liver

Lipoprotein synthesis

Cholesterolbiosynthesis

Plasma
compartment |

Upper small intestine |

Enterohepatic
circulation

Diet

Lymphatics 7

Sterols

Bile acids




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

* Resorpce v terminalni Casti ilea
E) Reabsorbed bile

* Vena portae salts are recycled by
. sinusoidy L
Krevni pol
WA fmaansd
Hepatocyty /0/Y (®)
Zludovy pol Sphincter
of Oddi
Duodenum
» ZluCoveé kapilary
Hepatic

« Intra a extrahepatalni cesty porial

* Duodenum vein @ 5% of bile salts ' . pancreas
are lost in feces. . /
Colony / >
KEY )

B 95% of bile salts
are reabsorbed by
the small intestine.

<—— = Enterohepatic
circulation of
bile salts




INTRAHEPATALNI EXTRAHEPATALNI

Zluéové kanalky

AN . Ductus hepaticus, ductus cysticus,
- mezibunécny prostor mezi hepatocyty

ductus choledochus

- 1-2um

- nemaji sténu, ohrani¢ené jen membranami o

hepatocytt - sliznice

- spojovaci komplexy - fibromuskularni vrstva
- sfinkter

Heringovy kanalky
- navazuji na zluCove kapilary
- jednoduchy dlazdicovy epitel

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

Lobarni zluéovody

- ductus hepaticus dexter et sinister

- vysoky jednovrstevny cylindricky epitel
- mucinozni zlazky




| Diagram of hepatic structure |
taoen - biliary canaliculus

cholangiole

interlobular Nepatic
i ortal

bile duct 5 I hgpatic
Y\- ‘. a

cords of hepatocytes
and sinusoids

portal space



V Hepatic structure (close-up)
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half canaliculus

‘S‘x% =
3
canaliculus
2
- —

Golgi apparatus

liver cell /

space of
Disse

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



INTRAHEPAT

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.
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CHOLANGIOCYTY HEPATOCYTY

Zluéova
kapilara

Heringlv
kanalek

Interlobularni
zlucovod

Portalni <
arteriola @

Centralni

Cirkulobularni

Cholangiocyte
venula Hepatic stem cell Hepatoblast /6 Mature Hepatocyte
)
Ep-CAM+
wkrrioe \ [1] g Ep-GAM:
AP Ny . AFPe \4 ° il
cancer stem cell \
@ "
o
a
/ HB C1-subtype
EpCAM +
KRT19-
AEP

HB C2-subtype

Ep-CAM ++
KRT19+
AFPse



\ Common
\ “ hepatic duct

d. hepaticus communis + d. cysticus — d. choledochus Wsm\duct

Common
bile duct

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

DOI: 10.1007/500534-010-0362-5 -



Sliznice

- podélné rasy

- jednovrstevny cylindricky epitel (cholangiocyty)
- ve vazivu mucinozni zlazky a poharkové burnky

Fibromuskularni vrstva
- husta sit kolagennich a elastickych vliaken
- leiomyocyty

Modifikace zlucCi

Amino
acids Glucose
Glutathione

Extracellular

fluid 201~ HCO;
Koeppen & Stanton: Beme and Levy Physiology, 6th Edition.
Copyright © 2008 by Mosby, an imprint of Elsevier, Inc. All rights reserved




| ZLUCGNIK (VESICA

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

Right hepatic duct

Sténa silna 1-2mm

= S I Iance ‘ Common hepatic duct
Corpus
(body)

- Svalova vrstva t . e

Pancreatic duct

- Serdza/adventicie

Papilla of Vater

muscle
(schematic).

Blue: diagonal fibers
Red: longitudinal
fibers branching

off to deeper level

Sliznice

- slizniCni fasy

- 20-50um jednovrstevny cylindricky epitel s mikroklky
- Cetné spojovaci komplexy

- lamina propria mucosae - fidké kolagenni vazivo s mucinéznimi —
tuboalveolarnimi zlazkami fold
- lamina muscularis mucosae chybi

Lamina propria
Epithelium

Epithelial
pocket

Muscle

Adventitia

Svalova vrstva (Muscularis propria)

- prostorova sit’ hladkych svalovych bunék,
- elasticka vlakna

Seroéza .
- mohutna vrstva subserézniho vaziva (l. propria serosae)



Na™*

H,o S Galibladder
lumen

Koncentrace zluci

- Sekrece Zludi jatry — cca 0,8-11 denné o
- Cholecystokinin (enteroendokrinni buriky)
- Objem Zlu€niku 15-60 ml

- Resorpce vody |

Basement membrane @

Capillary
Koeppen & Stanton: Berne and Levy Physiology, 6th Edition.
Copyright © 2008 by Mosby, an imprint of Elsevier, Inc. All rights reserved

Pressure

Approximate Values for Major Components of Liver and Gallbladder Bile

COMPONENT LIVER BILE GALLBLADDER BILE

Na* (mEq/L) 150 300 1

K* (mEq/L) 4.5 10 1
Ca** (mEq/L) 4 20 1

CI- (mEg/L) 80 5
HCO;~ (mEg/L) 25 12

Bile salts (mEq/L) 30 315 1
pH 7.4 6.5
Cholesterol (mg/100 mL) 110 600
Bilirubin (mg/100 mL) 100 1000




ZLUGNIK (VE
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Vychlipka ventralni stény embryonalniho
duodena — jaterni divertikulum

Pars hepatica (parenchym + ductus hepaticus)
a pars cystica (ductus cysticus + Zluénik)
vytvafri d. choledochus

Rychle proliferujici buriky pronikaji do septum
transversum (mesodermailni ploténka mezi
perikardialni dutinou a zloutkovym vakem) a
vrustaji do ventralniho mesenteria

Entoderm: jaterni tramce

Interakce mezi bufikami jaternich tramcui a vv.
omphalomesentericae indukuji vznik jaternich
sinusoid

Vazivo, Kupfferovy a hematopoetické bunky — z
mesodermu septum transversum

Mesoderm na povrchu diferencuje ve visceralni
peritoneum

10. tyden:

- 10% téla

- hematopoeze
12. tyden: produkce ZlucCi

peritonealni

hepaticka
vychlipka

ventralni
mezenterium

stopka

Zloutkového —

vaku

dorzalni aorta

dutina

Zaludek

predni
stfevo

stiedni
stfevo

Y ”fﬁ Y 4

branice
\

jatra~_|

-
|
==
_
i |_zaludek

A

Zlucovod

\ 2% dorzalni
6’1 ~ 1 pupen

- pankreatu

0P ‘,\\duodenélm’
\@ Kiicka
| A\

/
Zlucovy ductus ventralni

méchyf cysticus pankreaticky pupen

C

vyvijejici se

ventralni mezenterium
hepatické provazce ,\\
(primordium jater) 1
{

duodenum

pupecnik —

dorzalni mezenterium

A

)

dorzalni

B
Zluéovy méchyr ) pupen
cutowymee y;tfedni predni pankreatu
strevo  Strevo
branice saludek
\
—
Ty
ductus cysticus /
ZluCovy méchyr \\
) L splynuly
“) |2ugovod - ventralni
! RS a dorzalni
1 oo pupen
| pfedni stfevo pankreatu
stfednistfevo




b4 ' 4

SLINIVKA BRISNI

Slozena, Cisté serdzni tuboalveolarni zlaza nferor vena cava
Exokrinni i endokrinni charakter O frunk
— pankreaticky acinus Common bile duct.

— Langerhansovy ostrivky

Lesser omentum
(free edge)

Hlavni vyvod (Wirsunguv) usti do Vaterské
papily jako spole€ny ZluCovy a pankreaticky
vyvod

Vazivové pouzdro z hustého kolagenniho
vaziva

Lingula
(uncinate process)

Septa — krevni cévy, inervace a ; ol
Interlobulérnl’ Vyvody i Sup:srior mesenteric vessels i mesentery

7 IR B A

b y
High magnification: acini,

intercalated duct and
zymogen granules

Low-power section of pancreas
1. Acini, 2. islet, 3. interlobular
septum, 4. interlobular duct

Pancreatic islet: A, B, and D
cells. 1. Reticulum, 2. acini



« Epitelialni buriky pyramidového tvaru
« Pankreaticke travici enzymy
* Vsunuté vyvody

« Serdzni bunky acinu
— Polarizované sekrecni bunky
— Bazofilni
— Apikalni ¢ast — Golgi a zymogenni granula
— Microklky
— Spojovaci komplexy

« Centroacindzni bunky

— Centralné umisténé jadro, dIazdlcovy
charakter e

— Navazuji na vsunuté vyvody




Intralobular duct
Intercalated duct

T

s f-:.-.g_Centroacmar.c_e'lls_i-,;‘;g,__ :

= Zymogqri:. ~
granules

acinar cell

Zymogen granules Acinar cells
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PANKREATICK

Inar

Centroac




PANKREATICKE

» Centroacindzni bunky
* Vsunuté vyvody

— jednovrstevny plochy epitel + bazalni membrana
* Intralobularni a interlobularni vyvody

— jednovrstevny kubicky — nizky cylindricky epitel

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

Intralobular duct

Intercalated duct

Common bile duct

Principal pancreatic duct
(Wirsung)

Accessory pancreatic duct
(Santorini)

_ =z~ Centroacinar.cells ==2. .
> . - S

Zymogen .. _
granules



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

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

Hormonalni regulace (sekretin, cholecystokinin) + parasympatikus



ENDOKRINNI FUNK

bile =
l pancreatic duct body of tail of
common (duct of Wirsung) pancreas pancreas
bile duct y
"\ 2P
S \ P, O >\ interlobular
ol : duct

plicae
circulares

Y head o?\\

- | pancreas
L d /
A

duodenal
papilla
(papilla of Vater)

hepatopancreatic ampulla
Campulla of Vater)

- - vy
( .’ 3

flow of digestive :;':::SIObUIar capillary network
enzymes to
duodenum

.'. .
¥ ‘A".'.- : b '. ...—\
P .f alpha cell
e dy beta cell

delta cell

islet of Langerhans

Glukagon

. Spotfeba glykogenu v jatrech a svalech
- ZvySeni hladiny krevni glukozy

Insulin

- ZvySeni permeability bunécnych
membran pro glukézu

- Oxidace glukozy v tkanich

- Snizeni hladiny krevni glukozy

- Syntéza glykogenu v jatrech a
svalech

Pankreaticky polypeptid

- Autoregulace pankreaticke
sekrece

Somatostatin

. Zastavuje uvolnovani GIT
hormona



LANGERHANS

Intralobular duct v/ i teratatd dact

_ Zymogen.
_ granules



«  Skupiny svétle zbarvenych bunék

« ccalb5x106°

» Tenké vazivové pouzdro

«  Tramce epitelidlnich bunék A bunky: 20%, glukagon =
*  Sinusoidy B bufiky: 60-70%, insulin m

* Obecné znaky APUD bunéek . o, .
D buniky: minoritni, somatostatin &

PP buriky: minoritni, pankreaticky polypeptid
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Forequt
Pankreas ‘

T

* 4. tyden o
« Dvoji vychlipka kaudalniho useku predniho stfeva e

- pancreas dorsale racnicns

- pancreas ventrale

* rotace

* ductus pancreaticus
« sekundarneé retroperotinealni fos J \
« Langerhansovy ostravky aktivni od 4. mésice N

Pancreatic Bud

& Microlumen

Trunk Cells

Septum transversum

E11.5

Trunk-tip R ‘. Lumen
segregation s - Q

~ Tip Cells

E13

Ventral anlage Dorsal anlage Epithelial remodeling to
(a) (b) mature pancreatic tissue
architecture

Ay

Islet of

Langerhans SSg

Pancreatic
Acinus \#
v v Centroacinar
,« \ Cells
Centroacinar .
Cell =

P

SIntercalated
Duct Cells
S




VYVOJ PANKREATU

Retroperitoneal position of pancreas is SECONDARY

Dorsal
mesoduodenum

l Vs ..a.‘ﬂ

o
¥ -‘Q

Head of
pancreas

Pancreas and
duodenum in
retropentoneal



VELKE SLINNE

« Serozni aciny
« Serdzni demiluny
* Mucindzni tubuly

Mucinézni tubuly

/ \
Parotid Submandibular Sublingual
gland gland gland

Seroézni acin £
o a _ i vyvod
.‘._"J -~ : i — ; B




GL. PAROTIS
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Gl. parotis

* prvni (6. tyden)

» ektodermové pupeny koutkll stomodea
» proliferace solidnich provazcu

» luminizace a vyvoj acinu (10. tyden)

* vazivo - mesenchym

Gl. submandibularis

» konec 6. tydne

* entodermové pupeny baze stomodea

« proliferace solidnich provazcl paralelné
S vyvijejicim se jazykem

» luminizace a vyvoj acinu (12. tyden)

e vazivo — mesenchym

* rUsti po narozeni

Gl. sublingualis
« 8. tyden

» viceCetné entodermové pupeny v paralingvalnim zlabku
» proliferace solidnich provazcl

* luminizace a vyvoj Zlazového parenchymu

* vazivo — mesenchym

* 10-12 nezavislych vyvodu
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VYVOJ VELKYCH

Epitheliu

Collagen types [ and IV -
Basement membran Sagen Sypes

9

e — g

7,
Prebud stage %§@ 20 (4

Mesenchyma
cell in ECM

Initial bud stage

Early pseudoglandular
stage

Late pseudoglandular
stage

Canalicular stage

&

-

4 & 3
Z B ‘
1N
Early terminal
stage

Late terminal stage




VYVOJ VELKYCH

Parotid anlage

Sublingual anlagen

Submandubular anlage
emporal and zygomatic branches
Temporofacial ramu

Cervicofaci e,
ramus &

External carotid o3 ' s .
Ar.y * FEITE A ccal branches

Cervical branc Retromandibular vein



VYVOJ VELKYCH

Prebud Pseudoglandular Canalicular
FGFS/FGFR2-1ll¢ Eda/Edar
- —
FGF10/FGFR2-111b Shh/Pte

TGF-wWEGF/EGFR

Terminal Bud BMP7, Pax6

Also involved in budding are:
E-cadherin, and tenascin,

fibronectin, collagens I, 111, and IV,
HGAGs, CDGAGs, MMPs, and TIMPs.

EGF FGF7 FGF10  PDGF

‘ \ l \ ‘ Mesenchyme

N .
EGF-R  FGF-R PDGF-R 'Pithelium

TR

ERK-1/2 P13-K  PLCyl

1
Bud Cell Bud/duct
formation survival  elongation
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VYVOJ VELKYC

Mucous acinus

La, Seromucinous acinus

Lumen of acinus_ | :

Striated duct

Intercalated duct

Mucous acini
° 29 bl
Serous acini Capillaries "‘..

o L
Dalsi Cteni: _
The Embryology of the Salivary SO
Glands: An Update

P.M. Som and I. Miletich

Neurographics 2015 July/August; 5(4):167-177; www.neurographics.org
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https://www.youtube.com/watch?v=cBSyOgjTGVU

https://www.youtube.com/watch?v=C8z10UanCKg

https://www.youtube.com/watch?v=W_twYPeBSRg

Spleen

Liver

https://www.youtube.com/watch?v=UuHI|_FsMS8IA sibmach



https://www.youtube.com/watch?v=cBSyOgjTGVU

Dekuji za
pozornost

Petr Vanhara, PhD
Ustav histologie a embryologie LF MU

pvanhara@med.muni.cz
http://www.med.muni.cz/histology

“Whoa! Watch where that thing lands — we’ll probably
need it.”



“Whoa! Watch where that thing lands — we’ll probably
need it.”

Dekuji za
pozornost

Otazky? Komentare?

Departme
>Histulngva HistoKlub MED MUNI

Emhr‘yr"éf @HistoKlubMEDMUNI - Vzdélavaci web

pvanhara@med.muni.cz



