Digestive system

1. Microscopic anatomy of esophagus,
stomach, small and large intestine

2. Microscopic anatomy of pancreas,
liver, overview of GIT embryology

1. Microscopic anatomy &' liver and bile ducts

- Macro — a microscopic anatomy
- Definition and structure of liver lobulus
- Hepatocytes and other liver cells

- Intra- a extrahepatic bile ducts

- Gall bladder
2. Micros anatomy of pancreas

- Pancreatic acini and ducts

z \ - Islets of Langerhans

bryonlc development of digestive system, liver and

O)ancreas

¢ - Primitive gut derivatives
- Changes in morphology and lovalization druing development
- Regeneration

N
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LIVER (HEPAR) c\,

« Liver parenchyma — biggest gland in ¥ Anterior aspect.
human body Diaphragm (pulied up).

« C.t. capsule

< Nutritive and functional blood supply

« Endocrine and exocrine function

« Uniform histology of all four major
anatomic lobules and segments:

Coronary ligament

res) of liver

- Hepatocytes and other cell
types o

- C.t. stroma

- Blood and lymphatic vessels

- Sinusoids

- Innervation # ; P epats

Faliform ligament

Round ligament (ligamentum tercs) of iver
Proper hepatic artery.

Quadrate lobe f { . Caudate lobe

- C.t. capsule
- Serosa (Commen) bile duct
Right triangular ligament.

Hepatorenal postion of coronary ligament

— Serous mesothelium
- C.t. —collagen and elastic fibers

— 70-100pm

- Porta hepatis

, s . 28
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CAPSULA FIBROSA HEPATIS WQ
7 il S VPN N B
*_,rg( ‘ ;‘2\{] ;

Poga hepatis

Hepatic artery

RIGI LEFT
Portal vein
POSTERIOR
VAgbU LARISATION
FUNCTION NUTRITIVE
« capillary stream of st h¥nd intestine e aorta
e vena portae « arteria hepatica
* interlobular vei * segmental arteries
e circumlobular S « interlobular arteries

\ ¢ circumlobular arteriols

V. hepatica d. m. s.

* hepatic sinusoids

o ¢ venae centrales hepatis

IS e venae sublobulares

e venae hepaticae
e vena cava inferior

Porta hepatis




Sublobular van
Loft lobe

Falciform ligament

Hepatic artery

Vena cava

Portal vein

Partal nraa/

Hepatic lobule
Right lobe

Ponal triad

Central vein

| Sinusoids

Bile duct o

Portal vein Portal triad

Hepatic anery

artner, Hiatt: Color Textbook of Histology (2001)

Q

MICROSCOP GMENTATION OF LIVER

» Three possible definitions

« Histological — Iobulus@ ntralis

* Metabolic — liver
- metabolic zone 1
— oxygenation of % S

L/
gical historical) unit

e Functiona x
— lobulus rlobularis

N
S



17.10.2016

O

Liver acinus W

metabolic divergence dependent
on arterio-venous gradients

Zone | (periportal)

oxidative processes
beta-oxidation of fatty acids
catabolism of aminoacids
gluconeogenesis
production of urea
synthesis of cholesterol
glycogenolysis

production of bile

Zone Il (perivenous)
glycogen synthesis
glycolysis o
lipogenesis \
ketogenesis o
production of glutamine

synthesis of bile acids
biotransformation

C

— Central vein
- Radial cord
— Liver sing@al

— Classical morpho t
- Polygonal ce\ onal), 0.7 x 2mm

EN VEIN LOBULUS

epatocytes

_ Pogal@ ortobilliary region

Q

L lus venae centralis

-Portal triad
in portal
tract
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LALCENTRAL VEIN LOBULUS W
Lobulus venae centralis

CEN VEIN LOBULUS
Portal triad

Contact of 3-4 neighbo

* Interlobular arte\ rlobularis)
* Interlobular vejga§/ aterlobularis)

« Interlobulaghi t (d. bilifer interlobularis)
* Lymphatic s

Hepatic artery;
. Portal vein
* Innergat ervus vagus N é
Bile duct s - Former concept of bile canaliculi now
uc known to be formed by membranes of
. adjoining hepatocytes
Loo itial c.t. e

Lumen of fenestrated
. b . { = - § hepatic sinusoid

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

Ham: Textbook of Histology WQ

Portal triad

: 3 k, Dlp r = "'ﬁ'.-it—_ ‘ip i vein
No8C gnun~1e T, M
w{o"' AT :g?

portal vein

Branch
hepatic artery

P@QTAL TRIAD

branch of the
portal vein




o L 1
: e B f
N\ .
Bran of [
Bileducts ches of hepalic artery Branches of portal vein
Branches of portal vein

17.10.2016

CENTRAL VEIN W

LOBULUS VENAE C ALIS

Bile ducts

Interlobular
branches
of ponal vein

B~ Bile ducts

B Liver cell plates

o Central -
vein

Interlobular
connective tissue

™ Bile ducts




LOBULUS VENAE CENTRALIS
Hepatocytes and liver sinusoids

* Hepatocytes arranged to cords, width 1-2
cells, often anastomoses
¢ Sinusoids
— 9-15um
— Anastomosing network of flat endothelial
cells

— Basal membrane absent - no diffusion
barrier

— Fenestrations - 100nm, diaphragm absent
— Intercellular space

— Perisinusoidal (Diss€é) apace

— Reticular fibers, perisinusoidal fibroblasts

— Dispersed Kupfer cells (monocyte-
macrophage system)

— Perisinusoidal cells of Ito

«  Vena centralis — thin-walled vessel,
draining blood from sinusoids

LOBULU@ENAE CENTRALIS
Hepa es and liver sinusoids

e Space of Disse Q

— Connection of. Disse and sinusoidal
lumen by fenestigtcd endothelium

— Hepatocyte: irect contact with plasma

(microvillj SO
Cells ofltek

N
S



LIVER SINUSOIDS

INNER SURFACE OF LIVER SINUSOID - SEM

17.10.2016
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LUMEN OF SINUSOID WQ

Smooth Rough
Bile Zonula Golgi Space of Disse  endoplasmic endoplasmic
licul lad

pparatus w’" reticulum Glycogen
; o e
Q@a
X

Space of Disse
Endothelium  Smooth Glycogen olgi
endoplasmic occludens  canalieulus
reticulum tochondria

Rough
endoplasmic
reticulum

LUMEN OF SI

KUPFFER CELLS

Liver macrophages
Mononuclear phagocyte system

Phagocytosis of particles, damaged
erythrocytes and pathogens

11



CELLS OF ITO

«  Star-shape (stellate, perisinusoidal) cells
«  Lipid droplets

«  Deposition of vitamin A

« fine reticular c.t.

« Antigen presenting cells (lipid antigens)

Hepatrx:yte[ - 1 C)Ic:)

Endothelial cell

Kupffer cell
Sipu

Stellate cell

HEPATOCYT

* Polygonal cells of liver ma
e 20x30pm Q

* Irregular trabecules en sinusoids
e Usually one cen eus. Bi- and multi-
nuclear cells (20%)

* Nucleoli
* Lysosome

+ Glyco r\

¢ Func@inal'surfaces:

Bile®ole - secretory— membranes of
neighboring hepatocytes form bile capillary

lood pole - absorptive - sinusoidal —
o microvilli oriented to space of Dissé

Membranes with intercellular junctions

d

>
>

Kupffer cell
Lumen of sinusoid

Endothelial cell

Space of Dissé

Microvilli

Mitochondria

RER

Bile canaliculus
Lysosomes

SER

Nucleus

Bile canaliculus

17.10.2016

©
N
N

12



HEPATOCYTES

mitochondria with flat or tubular cristae

Apparent ER, sER and Golgi

%chogen, lipid droplets, lysosomes,
peroxisomes

17.10.2016
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From plasma:
Glucose, aminoacids, bile acids

Space of
Dissé

Erythrocyte —C\\/\/)
e 8

/T OBi|e

capillary

v*@ (e I ax i e ) T o oo @ o 8
T BT I
- o i

= 7 e
T whv fi BB

Dissé ¢

Cells of Ito

[==e s

K+

biotransformace
a konjugace

Bile acids A
Bilirubin ¢ 9 ": #
Steroids *

Drugs ABC
transporter

her )

&\ % Cholestasis

B}
= o
Q"Y,,,.: o-8-n-0

17.10.2016
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METABOLIC ACTVITY OF HEPATOCYTES

* Synthesis and metabolism

Proteosynthesis — RER + Golgi (plasma proteins — albumins, prothrombin, fibrinogen

Metabolisms of lipids — sER, peroxisomes (lipidic conversion of fatty acids and glucos
lipoprotein synthesis)

- Metabolism of glucose and saccharides - synthesis of glycogen, glycogenolysi
gluconeogenesis (insulin / glucagon)

ERarE:

METABOLICACTIVITY OF HEPATOCYTES

¢ Detoxication :

sER (steroids, barbig@olyaromatic, lipid soluble compounds, etc., endo- and exotoxins)
ROS

. Peribilliary Ioc@
¢« Metaboli &1
¢

e Bi oadction :
Rﬁn f bile acids (90%), 10% de novo synthesis, conjugation of toxic bilirubin and

osomes (autophagy, degradation of endocyted molecules)

eposition of vitamins and trace ele ments

kuronic acid to nontoxic complex bilirubin-glucuronid

17.10.2016

O
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Liver

Upper small intestine

Lymphatics 7

Terminal ileum B I o

0 @ Secreted bile salts

. . . consist of 95% old, recycled
» Enterohepatic circulation A bile salts and 5% newly

synthesized bile salts,

Reabsorbed bile

- Resorption in terminal i salts are recycled by
enterohepatic
- Vena portae circulation.

Common
bile duct

- Sinusoids \0

Sphincter
of Oddi

- ile capillaries

- and extrahepatic ducts
°uodenum

d

B 5% of bile salts
are lost in feces.

Ky Terminal 95% of bile salts

— = Enlsru[\epallc ileum are reabsorbed by
circulation of the small intestine.
bile salts

16



INTRAHEPATIC AND EXTRAHEPATIC BILE

INTRAHEPATIC

Bile capillaries (billiary canaliculli)

- intercellular space between hepatocytes

-1-2um

- no true wall, formed by membranes of
hepatocytes

- intercellular junctions

Canals of Herring
- simple squamous epithelium

Interlobular bile ducts
- cholangiocytes

- cubic or low columnar epithelium + c.t.

Lobar bile ducts
- ductus hepaticus dexter et sinister
- high simple columnar epithelium

DUCTS

EXTRAHEPATIC

Ductus hepaticus, ductus ¢
ductus choledochus

- mucosa

N
\6q
N

O

INT PATIC BILE DUCTS

Diagram of hepatic

biliary canaliculus

cholangiole
interlobular he%:}ic

cords of hepatocytes
and sinusoids

b'le‘ duct — US  hepatic
artery

portal space

17.10.2016

©
N
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INTRAHEPATIC BILE DUCTS

Hepatic structure (close-up)

tight junction

http://alexandria.healthlibrary.ca/documents/notes/bom/unit_4/unit%204%202
39%202008%20%20histology%200f%20the%20pancreas.xml

Q

INT PATIC BILE DUCTS

o s r-.h
- ‘ﬂl g

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

17.10.2016

©
N
N
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INTRAHEPATIC BILE DUCTS

TEM/SEM

CHOLANGIOCYTE

Interlobular
bile ducts

Cannal of
Herring

Portal
arteriol

Circulobular

venule

S

HEPATOCYTES

Bile capillary

Central vein
',:- ><_ - -
- = s
Hepatic stem cell
D

KR

chwﬂmulocy\n
Hepatoblast Mature Hepatocyte
Werroe | [1] o [0 =g
AP

19
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EXTRAHEPATIC BILE DUCTS

d. hepaticus communis + d. cysticus - d. choledochus TR i e

papilla duodeni major
m. sphincter ampullae hepatoduodenalis (sphincter of Oddi)

Mucosa

- lateral folds

- simple columnar epithelium (cholangiocytes)
- mucinous glands in c.t., goblet cells a,

GGT |

- R TN
Fibromuscular layer R "o
- dense network of collagen and elastic fibers PEsr
- leiomyocytes = 4 : SRGEnE 2
o HCOy o acids e, < A ™ A A

Bile modification

21" HCO,
oeppen 8 Srton: B s L Prvssg, O Kton.
o © 1008 by s, 1 e i, . 14 s

O

Q

GALL BL/@ER (VESICA FELLEA)
- Wall 1-2mm

- Mucous coat \///

- Muscle layer

- Serosa/adventitk\c

< Gallbladder

(schematic) £
Mucous cgal sgona bers
- mucos o\ )
-20-5 columnar epithelium with microvilli
- interc r junctions Lamina propria

- |&xgina prépria mucosae - loose collagen c.t. with mucinous ucosal Muscle
fold
tub olar glands ol

muscularis mucosae absent

Epithelial

ket Adventitia
pocket

“‘}/ Epithelium
p

Muscular layer (Muscularis propria)

- 3D network of smooth muscle cells,
- elastic fibers

Large layer of subserous c.t. (l. propria serosae)

20



Bile concentration

- Bile secretion by liver— ca 0,8-1I daily
- Gall bladder volume 15-60 ml

- Water resorption

Approximate Values for Major Components of Liver and Gallbladder Bile

Basement membrane

Capillary
Korpgen 8 Saron: Bame and Loy Eston.
Copyoght © 2008 by Wosby, s N rgtts vt

COMPONENT LIVER BILE GALLBLADDER BILE |
Na* (mEg/L) 150 300 t
K* (mEq/L) 45 10t
Ca** (mEq/L) 4 201
CI- (mEg/L) 80 5 o
HCO; (mEg/L) 25 12
Bile salts (mEq/L) 30 3
pH 74 5
Cholesterol (mg/100 mL) 110
Bilirubin (mg/100 mL) 100

GALL BLAPDER (VESICA FELLEA)

17.10.2016

©
N
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GALL BLADDER (VESICAFELLEA)

Q

GALL BLAPDER (VESICA FELLEA)

17.10.2016

©
N
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GALL BLADDER (VESICAFELLEA)

Compound, serous, tu gland
Exocrine and endagri racter .
— pancreatic acinu (frec cdge)

— lIslets of Lang

Major duct (MI) opens to Vater papilla
as a comm ile"and pancreatic duct

L) ¥, , :
Dense &n c.t. capsule Y | e e process

ts ~@lood cells, innervation, and
i lobular ducts

O

17.10.2016

N
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Q
PANCREAS W

-y (/—/L
=
C:hmmon hepatic duct

Gall bladder

Duodenum

Opening of accessory pancreatic duct

Duodenal papilla—%

sory pancreatic duct

O

Q

P. EATIC ACINUS
‘\ 5 :
et P

o

« Pyramidal epithelial cells
« Pancreatic digestive enz
* intercalated ducts

¢ Serous acinar ceIIE\

— Polarized sec ells

— Basophilic

- Apex-— ] zymogenic granules
- Micr@vil

- In | nctions

«  Centi@ficiriar cells
Cerally located nucleus, squamous
character
ntinuous with intercalated ducts

O

24
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PANCREATIC ACINUS W

Intralobular duct

Intercalated duct

25



PANCREATIC ACINUS

Centroacinar
- ocell

Q

PANGREATIC DUCTS

Centroacinar cells
Intercalated ducts

— simple squamous epith sal membrane
Intralobular and interl S

— simple cubic — I\ ar epithelium
Major pancre tic@
— D. pancre jor — Wirsungi and D. pancreaticus accessorius - Santorini
|

— bilayere ar epithelium and dense collagen c.t.
- intra‘nu inous tubular glands, goblet cells, EC cells

Common bile duct

Principal pancreatic duct
(Wirsung)

Accessory pancreatic duct
(Santorini)

17.10.2016

©
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EXOCRINE FUNCTION OF PANCREAS

ca 1000-2000 ml daily
alkalic pH (8.8), HCOj (intercalated duct epithelium)
mucin (epithelium of large ducts)

Hydrolases
— Trypsinogen
— Chymotrypsinogen
— Proelastases @
— Carboxypeptidases
— Pancreatic lipase _1_._'

— Amylases Weo,'

atioglige!

I 74
) 6 /
Hormonal regul. , cholecystokinin) + parasympatikus

ENDOCRINE %NCTION OF PANCREAS

pancreatic duct b
(duct of Wirsung)  pans

duodenal
papila
(papilla of Vater) ‘

: -‘—f&\ﬂm cell

Sa Sl beta cell

Glucagon

« Glycogen consumption in tissues and
muscles
« Increase of blood glucose

Insulin

- Increase of membrane
permeability for glucose

- Glucose oxidation in tissues

- Decrease of blood glucose

« Synthesis of glucan in muscles
and liver

Pancreatic polypeptide

- Autoregulation of pancreatic
secretion

Somatostatin

- Inhibition of GIT hormones

17.10.2016
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ISLETS OF LANGERHANS W

¢ Clusters of pale cells

e« calbx106

e Thin c.t. capsule

* Cords of epithelial cells A cells: 20%, glucagon

* Sinusoids o B cells: 60-70%, insulin
* General characteristics of APUD cells

« A, B,D,PPcells D cells: minor, somatostatin

PP cells: minor, pancreatic polyp

28



PRIMITIVE GUT

Amniotic cavity

Prochordal plate Cloacal S,
Angiogenic cell cluster membrane

Foregut

22days \\ A & e =

eart tube

Pericardial cavity

25 days

Buccopharyngeal membrane

Esophagotracheal
septum

Lung buds

17.10.2016
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Trachea-

.
Proximal blind- 3
ending part of §
esophagus i
3 Fibrous cord
Esophagotracheal o
fistula Communication

of esophagus
with trachea

4th an

Vitelline duct-=
Allantois—%

Cloaca

Q

d5 @ek in GIT development

— Pharyngeal
/ T——_ pouches

Pharyngeal gut
Tracheobronchial \

diverticulum

L A\Esophagus
l———iSlomach

{ ! Heart bulg
Pancreas

Primitive
intestinal
loop

Urinary bladder

A\‘/ Hindgut membrane

17.10.2016
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Longitudinal
rotation axis.

‘.&

Lesser
curvature—_

STOMACH ROTATION

Stomach

D ~ Ventral
‘mesogastrium

Cardia

Anteroposterior
axis —.

Greater
curvature

Pylorus

WEEK cca

Respiratory

diverticulum Larynx
Stomach \
Esophagus
x Liver bud Septum
eu Duodenum transversum .
Midgut Liver

Duodenum

Prim. intestinal
loop

\ Allantois —r=
Cloacal

embrane

. EMBRYO SIZE 3 mm 5 mm

31



INTESTINAL ROTATION

Cephalic limb

of prim.
intestinal loop. Sup.

mesenteric
artery

Vitelline

duct i

A Caudal limb of

prim. intestinal loop

O
p—

TRAVICI SYSTEM

early 8th

stfedni mozek

mozecek skalp

flexura pontina
zadni mozek pfedni mozek

oko

umbilikalni
cévy

atroby
v pupecniku

EMBRYO SIZE 28 mm

vena umbilicalis
ﬁaﬂeria umbilicalis
Tk . alantois

e arteria umbilicalis
| stfevo

\ amnion pokryvajici

pupecnik

17.10.2016
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WEEK cca late 8th

Diaphragm

Liver

Falciform
lig.
:’| omentu

Gallbladder

Vitelline
duct

Allantois
Jejuno-ileal
loops
EMBRYO SIZE 35 mm -
Cloacal membrane
Stomach
Duodenum Transverse
colon
Hepatic
flexture,
ud Ascending—{
colon )
g Jejunc-i Descending
.le;:g::;leal colon
vitelline /4 c
duct ecum
Appendix
B Sigmoid

B  Jejuno-ileal loops

Vermiform appendix

17.10.2016
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DIVERTICULUM MECKELI WQ

Vitelline figtula

i .Y -
i i
- oy
7 Umbilical
cord

34
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ABNORMAL INTESTINAL ROTATION ‘VQ

Descending
colon

ILEUM DEVELOPMENS" AND ABNORMALITIES

Lumen of gut
is solid Cavities

Intestinal
R, cyst

D H j,

i : ;‘
Cyst formation

Sﬁta \ Recanalization Duplication

Distended part £ e
of duodenum

Transverse
septum
in lumen

%—Underdevelopment
g of duodenum

Stenosis

35



ANUS DEVELOPMENT AND ITS ABNORMALITIES

Cloacal }
membrane Allantois Prim. urogenital sinus ~ Urogenital
i = membrane ==

Urinary bladder

<«
Perineum
Urorectal Anal
septum membrane (o]
Cloaca Hindgut Anorectal canal

. Peritoneal cavity
Urinary |
bladder SN \

<z

Anal pit “ A Rectum

ANUS DEVELOPM AND ITS ABNORMALITIES

Urinary\ e
bladderL_\_

,".Rectovaginal

17.10.2016
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EMBRYONIC DEVELOPMENT OF LIVER

Differentiation of endoderm and formation primitive gut
Growth factors of mesoderm determine identity of individual parts

€825
‘Whnt-antagonists
L 1 1 1
foregut midgut hindgut
Hhex Pdx1 Cdx

FGF + BMP

HSTM Wheat (@ gutepithelum (@ hepatoblast

ina e endothelial cells

* Interactions with mesoderm of septum transversum and vv. omphalomesentericae

Sinus vanesus
Supsrior cardinal vain
Infarior cardinal vain

common cardinal vain
Right umbilical vein

Uiver
Anastomosis betwaen the left and

© @ uewauwm

"
10 Right omphalomesenteric vein
11 Umbilical vein (unpaired)
12 Infericr vana cava
13 Ductus venosus

n

15 Splanic vein

o
o

EMBRYONIC ?ELOPMENT OF LIVER

«  Diverticulum of embryonic duoden
diverticulum

* Pars hepatica (parenchyma @
and pars cystica (ductus guaiicus
form d. choledochus

transversum (mesq
pericardial cavi
ventral mesente

. liver cord®.

e Inte
omph
SOi

hyma

- liver
sMepaticus)
gall bladder)

netrate septum
Al plate between
sac) and growth into

etween cells of liver cords and vv.
esentericae induce development liver

. ‘Wupffer and hematopoieticcells — from
oderm of septum transversum

«  Surface mesoderm differentiate into visceral

¢ peritoneum

*10th week
- 10% of body volume
- hematopoiesis

« 12th week
- bile production

@ Post-specinication
1113 sormite stage

Septmavernn
Frsrchpr ooy

Frimtne ekl

Liver bud

H Dorsal
'| pancreatic bud

Ventral
pancreatic bud

Bipotential hepatoblast

TGF-B

Differentiation

Sinusoidal endothelium

Hepatic

duel Bile

1 Dorsal pancreas

AN

Ventral pancreas

HGF
Jaggedi/Notch2
Biliary cell
N
Morphogenesis Noteh2
v
Bile duct

\J
Hepatic artery branching

c o "

17.10.2016
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EMBRYONIC DEVELOPMENT OF LIVER WQ

perinatal

) K

5 055
83000000%

25805

@80050a0
B
I portal mesenchyme f endothelial cell © immature hepatocyte
(® hepatoblast © biliary epithelium @ mature hepatocyte

G T S

adult liver

Blastocyst %
. \ o h and differentiation factors

&
§{2§’J‘é‘2’.‘f§ Gastrul (FGF, TGF, Wntatd.)

Ectoderm Mesoderm
Neural iver creas Hematopoietic
stem cells stem cells

Current Opinion in ?‘

38



REGENERATION OF LIVER TISSUE

- complex physiological response to damage of liver tissue
- induction of proliferation and growth of liver parenchyma
- hepatocyte proliferation
- activation of endogenous progenitor cells
- differentiation of exogenous multipotent cells @@

©]
-

ok
*
7

o0
00

Mesenchymal stem cells  Hepatoblasts/Oval cells

EMBRYONIC DE@LOPMENT OF PANCREAS

Acini

O—-T-c

Embryonic Definitive
ICM cell endoderm

0 300 deveiopment of he pancress

Posterior fore Mature  Islets of
(regionaliz pancreas tissue Langerhans

2 Beginaing rotation of
oo doct and of vental pancress

I Roation completed b fmicn
Rt o et e pce
ARE e o
¢ s B Y
A 8L

3\
L=

- 6th week of development
- two endodermal diverticula

- dorsal and ventral duodenal diverticulum
(= pancreas dorsale et ventrale)

- after rotation of duodenal curve both
diverticula fuse

- ducts persist (ventral - major and dorsal -
accessorius)

- first ductal system develops
- the secretory acini follow

- cells that are not part of ductal structures
differentiate into Islets of Langerhans

- since 4th month in utero - secretory
activity

17.10.2016
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EMBRYONIC DEVELOPMENT OF PANCREAS

Dorsal
mesoduodenum

Head of
pancreas

Parietal

d

Human pancreas development

@ 12-13 weeks
W™

Definitive
i

Pancreatic
endoderm

Primitive Posterior

Pluripotent
gut tube

epiblast cells Langerhans

Endocrine cell
(not insulin-positive)

~15-18 days

Insulin-
producing
cell

Katie Ris

4
cells ¢
In vitro ~

—hESC - endoderm
primitive gut
— foregut
D — pancreatic precursors
E — Insulin producing B-buriky

17.10.2016
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Summary of GIT I

- Microscopic anatomy of liver: endocrine and exocrine function of liver,
vascularization, liver lobulus and its definition, liver cells, ultrastructure and
function of hepatocytes, organization of intra- and extra-hepatic passage

- Microscopic anatomy of pancreas: endocrine and exocrine fun
pancreatic acinus and its ducts, ultrastructure and function of acin
Islets of Langerhans and their structure, cell types of Islet of Langeigans
and their function

- Embryonic development and morphogenesis of digestive t I and
pancreas, primitive gut and its derivatives, esophagus, sto testine.
Flexion of embryo and rotation, liver and pan0\ iverticulum,

differentiation of individual cell types. :

* SEE IS FOR DETAILS

Study materials %:

*Sadler: Langman’s Medical Embryolo,
* Ovalle&Nahirney: Netter's Essenti
» Klika&Vacek: Histologie, 1974
* Ross&Pawlina: Histology (a t ti¥ls), 2011
* Ross&Romrell: Histology, as), 1989
* Berman: Color Atlas of Ba: logy

L Ustav histologie & ie LFMU , www.med.muni.cz/histology

- LESSONS, LECTU D PRACTICALS

. Cech S., Horky ckova M.: Prehled embryologie ¢lovéka, Brno, LF MU, 2011
- Horky D., Ce roskopicka anatomie, Brno, LF MU, 2011

» Lullmann-Ra : Histologie, Grada 2012

* Ehrman P, et al. Hepatologie, Grada 2010

SmBook

‘ntp://www.stembook.org/
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