Lecture 2 ESS 3rd semester

GALLBLADDER, GALL DUCTS, AND
PANCREAS

OVERVIEW OF DEVELOPMENT OF THE
ALIMENTARY CANAL



MICROSCOPIC STRUCTURE OF LIVER

connective tissue, parenchyma, and blood vessels

connective tissue

portal areas have triangular shape (triangles of Glisson)
portal area contains triad of Glisson:

- interlobular vein (from v. portae) Lobulus hepatis = lobulus v. centralis
- interlobular artery (from hepatic artery)
- bile duct
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Lobulus hepatis = lobulus v. centralis

Interlobular
branches
of ponal vein

Bile ducts

Interlobular
connectne tesue

Bile ducts
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; ! Branches of hepatic artery |
Bile ducts Branches of portal vein
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The portal space and the bile ducts

Hepatic plate
=

Bile duct Bile canaliculus Hepatocytes are arranged in
plates, one cell thick. Hepatic
plates branch or anastomose,
leaving a space containing
venous sinusoids. In histologic
sections, rows of hepatocytes,
representing sections of plates,
converge at the central vein.

Hepatic arteriole

Limiting plate

: Hepatic venous sinusoid
(fenestrated) extending toward
: the central vein of the hepatic

The limiting plate of
hepatocytes
surrounds the portal _
space. Branches of ‘ : E - :
vessels and biliary - 3 E == ) \ = I s S R ;
ductules perforate ' \ ‘

the limiting plate to
enter or exit the
hepatic lobule.

Tridimensional topography of hepatocytes

n At least two faces of a hepatocyte contain a
E ’ trench forming a bile canaliculus. The sides of
A branch of the hepatic - the trench are sealed by a tight junction.
arteriole supplies blood i

to the bile duct.

At the periphery of the hepatic lobule, bile
. . canaliculi empty into thin intralobular ductules,
uPeriportai bile ductule, intralobular bile ductule, known as [EJ cholangioles, and then into a
or canal of Hering or cholangiole 3 terminal ductule, or canal of Hering, lined

by cuboidal/squamous epithelial cells. The
terminal ductules leave the lobule through the
limiting plate and enter the u bile duct in the

Kierszenbaum 2002 portal space.



nutritive one (hepatic artery) - oxygenated bood
functional one (portal vein) - venous blood rich in

absorbed products

blood of both circulations meets at the level of hepatic sinusoids

hepatic artery =) interlobular artery mmmm—) interlobular arterioles
proper (portal areas) (surface of hepatic lobules

Functional circulation
vena portae

!

interlobular =) interlobular venules ) HEPATIC SINUSOIDS
veins(portal areas) (surface of hepatic lobules l

hepatic veins 4=ssssss sublobular veins 4w central veins

|

inferior vena cava
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Concept of a portal lobule




Zones of hepatic acinus:

Extrahepatic biliary passages

vall:

cystic duct 1. simple columnar epithelium
2. lamina basalis

common bile duct (d. choledochus) 3- dense collagen conn. tissue

gallbladder - 3 layers
- mucosa
- muscular |.
- serous coat (partly also adventitia)






MICROSCOPIC STRUCTURE OF PANCREAS

a) connective tissue - capsule + septae
b) parenchyma — exocrine + endocrine glandular tissue
- serous acini + ducts

- islets of endocrine cells (islets of Langerhans)



Exocrine pancreas :

Centroacinar cells
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Endocrine pancreas

A cells, B cells, D cells, PP cells - pancreatic polypeptide






ENDOCRINE CELLS OF THE DIGESTIVE TRACT - GEP SYSTEM

Endocrine cells - in the wall of the stomach, small and large intestines, bile ducts (hepatic, cystic or
common bile) and islets of Langerhans; produce catechol amines or peptide hormones; cells form together
diffuse (scattered) system unit - GEP system (Gastro-Entero-Pancreatic).

Visualization of endocrine cells: by impregnation techniques (term argentaffin or argyrophilic cells) or chromaffin
reaction (term chromaffin cells). Recently, the classification of GEP cells is based on the electron microscopy and
immunohistochemistry.

Type of cell  Chief distribution Hormone and its influence
A Islets of Langerhans Glucagon
(stimulation of the glycogen breakdown in the liver and adipose tissue)
B Islets of Langerhans Insulin

(stimulation of the glucose transfer in cells, increase of the activity of enzymes of glycogenetic pathway, inhibition
of the fat breakdown, activation of protein synthesis)

D Islets of Langerhans+ _ ’ Somatostatin (it influences other cells of GEP)
mucosa of the stomach and intestine

EC cells Mucosa of the stomach and intestine Serotonin + peptide hormones

(stimulation of contraction of smooth muscle cells)

EC like  Epithelium of the gastric fundus Histamine (stimulation of the HCI secretion)

G Epithelium of the pylorus (sastrin (stimulation of the production of gastric
and duodenum juice and bile)

S Epithelium of the duodenum Secretin

(inhibition of the gastric juice secretion, stimulation of sodium bicarbonate production in the pancreatic juice).



OVERVIEW OF DEVELOPMENT OF THE ALIMENTARY
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Branchial apparatus of the embryo and its fate
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Development of pharynx, esophagus and stomach

Pharyngeal
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major and lesser

curvatures

Dorsal mesogastrium. Omental bursa
Stomach
D Ventral E F
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Development of the intestine

midgut + hindgut

Pharyngeal
pouches

hindgut - precloacal portion
- cloaca

Pharyngeal gut
Tracheobronchial

diverticulum

develops from duodenal loop, that rotates
around the longitudinal axis to the right, ~ Stomodeum

rotation is connected with dislocation of
mesenteries

between the 5th and 6th w. comes to
obliteration of the duodenal lumen,
recanalization in the 8th w.



Development of the midgut loop
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Fig. 7.10 Herniation of the midgut loop at the end of the sixth
week.
Mitchell, Sharma 2009



Small intestine Superior mesenteric
artery

/ Jejeunum
Caecum and ileum

@ 7 weeks 8 weeks

'@ Early 3rd month

Mitchell, Sharma 2009

Caecum Mesentery ~ Superior \ \
descending mesenteric\
inferiorly artery

-, Stomach

Colon

@ Late 3rd month
Fig. 7.11 Rotation of the midgut loop. (A) 7 weeks; (B) 8 weeks;

(C) early third month; (D) late third month. A-C show the 180° anticlockwise
rotation, and (D) the elongation of the midgut loop. The arrow indicates the
descent of the caecum.
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Development Of the h i ndg ut omphalomesenteric duct \ij
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Development of the liver and biliary apparatus
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Development of the pancreas
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Fig. 7.8 Development of the pancreas and the duct system between

4 and 6 weeks. Mitchell, Sharma 2009













