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All images are rom Junqueira’s Basic Hisology, 14h ed., © 2016 by Mescher, denoed by “J”, 
a recommended resource, unless oherwise noed.

Recommended online resources: 

Universiy o Minnesoa Hisology Guide

Universiy o Leeds Hisology Guide

Universiy o Michigan Virual Microscopy

Wesern Universiy Virual Slide Box

Universiy o Illinois Cell and Tissue Biology
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H15   Objecves

When you have learned he maerial presened here, you will be able o describe he:

• hisological srucure o he liver lobule

• ow o blood and bile hrough he liver lobule

• he dieren ways o describing he srucure-uncon relaonship o he liver

• he srucure o he biliary ree and gallbladder 

• hisological srucure o he pancreas, including boh is exocrine and endocrine componens

2
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H15   The Liver: an Overview 3

The liver is primarily in he upper righ quadran o he perioneal caviy. I is he larges visceral organ a 
1.5 kg in mass. I serves a number o purposes:

1. meabolic: he cells o he liver, hepatocytes, regulae circulang levels o nuriens, oher cells sore 
a-soluble viamins and remove meabolic wases and oxins rom blood

2. hemaological: i is a blood reservoir, receiving ~25% o cardiac oupu; i uncons in he phagocyosis 
o circulang debris and he synhesis o plasma proeins

3. digesve: hepaocyes uncon in he synhesis and secreon o bile 

• bile conains waer, ions, bilirubin     & bile sals

• bile sals emulsiy     as, hereby increasing he surace area exposed o lipases in he digesve 
rac and aciliang heir digeson.

• bile is sored in he gall bladder and secreed, as needed, via a duc sysem ino he duodenum

The Pora Hepas

You will recall rom he gross anaomy lab ha a he pora hepas, he liver receives blood rom wo 
sources, he hepac arery proper, a branch o he celiac runk which is surrounded by an exension o he 
celiac plexus o auonomic nerves, and he hepac poral vein, which drains venous blood rom he 
digesve rac o he liver. Also a he pora hepas, bile drains rom he liver oward he duodenum via he 
hepac duc sysem and lymph nodes in he pora drain oward he celiac nodes. 

You will urher recall ha he hepac veins drain blood rom he liver ino he IVC.
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H15   The Liver Lobule 4

Fine recular bre CT sepa divide 
he liver ino is basic unconal 
unis, called liver lobules.

Lobules are roughly hexagonal 
subunis wih a poral area a each 
o is six corners. A poral area 
includes a branch o each o he 
hepac arery proper, hepac 
poral vein and bile duc      . 
There are oen nerves and a 
lymphac associaed wih he 
poral area, as well. A is cenre is 
a cenral vein, which is a ribuary 
o a hepac vein.

Hepac sinusoids connec he aeren blood in he poral area wih he eeren blood in he cenral vein.

The blood ow o he liver can hereore be described as consisng o hree componens:

1. pre-hepac (inow) via he hepac poral vein (70-80%) and he hepac arery proper (20-30%)

2. inrahepac, including he vascular componens o he poral riad, i.e. he branches o he hepac 
poral vein and hepac arery proper, he sinusoids, and he cenral vein

3. pos-hepac (oulow) via he hepac vein, which drains ino he IVC
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H15   The Liver Lobule 4

Fine recular bre CT sepa divide 
he liver ino is basic unconal 
unis, called liver lobules.

Lobules are roughly hexagonal 
subunis wih a poral area a each 
o is six corners. A poral area 
includes a branch o each o he 
hepac arery proper, hepac 
poral vein and bile duc      . 
There are oen nerves and a 
lymphac associaed wih he 
poral area, as well. A is cenre is 
a cenral vein, which is a ribuary 
o a hepac vein.

Hepac sinusoids connec he aeren blood in he poral area wih he eeren blood in he cenral vein.

The blood ow o he liver can hereore be described as consisng o hree componens:

1. pre-hepac (inow) via he hepac poral vein (70-80%) and he hepac arery proper (20-30%)

2. inrahepac, including he vascular componens o he poral riad, i.e. he branches o he hepac 
poral vein and hepac arery proper, he sinusoids, and he cenral vein

3. pos-hepac (oulow) via he hepac vein, which drains ino he IVC

PV – Poral venule, a branch o hepac poral vein
BD – Bile ducule, simple cuboidal epihelium
HA – Hepac areriole, a branch o he hepac arery proper

A Poral Area
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H15   Cellular Archiecure o he Liver Lobule 5

Hepac sinusoids are lined by 
endohelium wih large enesrae 
and a disconnuous basemen 
membrane. Beween he hepac 
sinusoids are anasomosing plaes o 
hepaocyes, one o wo cells hick, 
ha radiae ouward rom he cenral 
vein     . The microscopic perisinusoidal 
space o Disse, which separaes he 
endohelial cells rom he hepaocyes, 
conains exravasaed plasma. 
Microvilli on he surace o he 
hepaocyes exend ino he 
perisinusoidal space, increasing he cell 
surace area exposed o plasma.

Phagocyc Kuper cells (K), derived rom he monocye-macrophage lineage, parol he hepac sinusoids. 
They are angen-presenng cells which engul pahogens, oxins and cellular debris, such as aged RBCs     . 

Hepac sellae (Io) cells are locaed in he perisinusoidal space. They uncon o accumulae viamin A 
and oher a-soluble viamins in lipid droples.  In response o liver damage, hey become myobroblass 
and produce componens o he exracellular marix.

As blood percolaes hrough he hepac sinusoids rom he poral area o he cenral vein, i is processed by 
hepaocyes, Kuper cells and sellae cells. From he cenral vein, i ows ino he hepac vein, hen IVC.
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H15   Cellular Archiecure o he Liver Lobule 5
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hepaocyes, one o wo cells hick, 
ha radiae ouward rom he cenral 
vein     . The microscopic perisinusoidal 
space o Disse, which separaes he 
endohelial cells rom he hepaocyes, 
conains exravasaed plasma. 
Microvilli on he surace o he 
hepaocyes exend ino he 
perisinusoidal space, increasing he cell 
surace area exposed o plasma.

Phagocyc Kuper cells (K), derived rom he monocye-macrophage lineage, parol he hepac sinusoids. 
They are angen-presenng cells which engul pahogens, oxins and cellular debris, such as aged RBCs     . 

Hepac sellae (Io) cells are locaed in he perisinusoidal space. They uncon o accumulae viamin A 
and oher a-soluble viamins in lipid droples.  In response o liver damage, hey become myobroblass 
and produce componens o he exracellular marix.

As blood percolaes hrough he hepac sinusoids rom he poral area o he cenral vein, i is processed by 
hepaocyes, Kuper cells and sellae cells. From he cenral vein, i ows ino he hepac vein, hen IVC.

CV – Cenral vein, large venule ound a cener o liver lobule
H – Hepaocyes, radiae ouward rom he CV
S – Sinusoids, lined by endohelium, ound beween hepaocyes
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H15   Bile Canaliculi and Bile Producon 6

The sinusoidal domains o hepaocyes ace he 
plasma-lled perisinusoidal space and uncon 
o process blood and secree plasma proeins. 

Cell juncons beween he conguous suraces 
o hepaocyes creae a microenvironmen, he 
bile canaliculus, ino which he hepaocyes 
secree bile in an exocrine ashion.

Desmosomes and junconal complexes join 
adjacen hepaocyes. The gh juncons o he 
junconal complexes seal o he inercellular 
space creang he bile canaliculus. The surace 
area o he bile canaliculus is grealy increased 
by he presence o microvilli which exend ino 
he canalicular lumen. Bile canaliculi orm an 
exensive anasomosing nework beween he 
plaes o hepaocyes ino which bile is 
secreed, and along which bile ows oward he 
bile ducules o he pora hepas.

Thus bile ows in he direcon opposie o ha o 
blood; i.e. while blood ows cenripeally     , bile 
ows cenriugally     .

Acknowledgements



Menu

Start

H15 Accessory Digestive Organs

1. Resources

2. Objectives

3. The Liver: an Overview

4. The Liver Lobule

5. Cellular Architecture of the Liver

Lobule

6. Bile Canaliculi and Bile Production

7. Components of Bile

8. Liver Structure-Function Relationships

9. The Hepatobiliary Apparatus

10. The Gallbladder

11. The Pancreas

12. Control of Pancreatic Secretion

13. Quiz Start

1.5: End

Search...

H15 Accessory Digestive Organs

NEXTPREVIOUS

H15   Componens o Bile 7

Hepaocyes connuously produce and secree 
bile. Bile conains bile acids and bile sals     , 
elecrolyes, phospholipids, choleserol, ay 
acids, and bilirubin. 

Bile sals emulsiy lipids in he duodenum, hus 
aciliang heir digeson by lipases secreed 
by he pancreas.

Senescen  RBCs are phagocyosed largely by 
splenic macrophages, alhough some o his 
uncon is he responsibiliy o hepac Kuper 
cells. Bilirubin is a pigmened breakdown 
produc o he heme hereby released. I is 
carried in blood bound o albumen, aken up 
by hepaocyes and convered, in he SER, o a 
waer-soluble orm ha is secreed ino bile.  
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H15   Liver Srucure-Funcon Relaonships 8

The hepac acinus (c) emphasizes he gradien in oxygen and nurien conen o blood as i ows rom 
he poral areas oward he cenral vein. The microenvironmen zone I, closes o he poral riad, has he 
highes oxygen and nurien conen, while ha o zone III, closes o he cenral vein, has he lowes 
oxygen and nurien conen. The microenvironmen o Zone II is inermediae. Because o his gradien, 
hepaocyes in he dieren zones adap heir uncon o heir microenvironmen. The hepaocyes o zone I 
are beer posioned o carry ou oxidave processes, such as proeins synhesis, while hose o zone III 
carry ou glycolysis, lipid ormaon, and drug bioransormaon. Many pahologic changes in he liver 
respec hese gradiens; ay accumulaon and ischemic necrosis occurs rs in zone III.

Par (a) o he schemac on he righ shows 
ha he classic hepac lobule cenres on 
he processing o blood as i ows rom 
he poral areas o he cenral vein. This 
emphasizes he endocrine uncons o he 
liver, such as he producon and release o 
plasma proeins ino blood.

Par (b) illusraes he concep o a poral 
lobule, which emphasizes he exocrine 
uncon o he liver in he producon and 
secreon o bile. In his schemac, he bile 
ducule is a he cenre o a riangularly-
shaped uni o liver ssue ha drains bile 
rom hree adjacen classic hepac lobules.
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H15   The Hepaobiliary Apparaus 9

Bile canaliculi empy ino bile canals, which converge o orm bile ducules in he poral areas. These 
coalesce o orm bile ducs, which merge, ulmaely orming he righ and le hepac ducs. These unie 
o orm he common hepac duc (1). 

The common hepac duc merges 
wih he cysc duc o orm he 
common bile duc (2). 

A he second par o he duodenum, 
he common bile duc unies wih 
he main pancreac duc o orm 
he hepaopancreac ampulla (3), 
which opens ino he lumen o he 
duodenum a he major duodenal 
papilla (4).

These larger ducs are lined by a 
simple columnar epihelium wih a 
hin lamina propria and serosa. Wha 
is, in general, a hin muscularis, 
hickens as i approaches he wall o 
he duodenum o orm he hepao-
pancreac sphincer a he papilla, 
which regulaes bile ow ino he 
duodenum      .
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H15   The Hepaobiliary Apparaus 9

Bile canaliculi empy ino bile canals, which converge o orm bile ducules in he poral areas. These 
coalesce o orm bile ducs, which merge, ulmaely orming he righ and le hepac ducs. These unie 
o orm he common hepac duc (1). 

The common hepac duc merges 
wih he cysc duc o orm he 
common bile duc (2). 

A he second par o he duodenum, 
he common bile duc unies wih 
he main pancreac duc o orm 
he hepaopancreac ampulla (3), 
which opens ino he lumen o he 
duodenum a he major duodenal 
papilla (4).

These larger ducs are lined by a 
simple columnar epihelium wih a 
hin lamina propria and serosa. Wha 
is, in general, a hin muscularis, 
hickens as i approaches he wall o 
he duodenum o orm he hepao-
pancreac sphincer a he papilla, 
which regulaes bile ow ino he 
duodenum      .

E – Epihelium – simple columnar epihelium wih microvilli
LP – Lamina Propria – dense irregular CT, suppors epihelium
M – Muscularis – hin, hickens as i approaches duodenum
S – Serosa – loose CT
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H15   The Gallbladder 10

While bile is connuously produced by he liver, i is no connuously delivered o he duodenum, bu is 
sored in he gallbladder unl needed. The gallbladder can sore 30-50 mL o bile, which is mucosa 
concenraes i hrough he absorpon o Na+ and waer. 
The mucosa includes a columnar 
epihelium joined by gh juncons 
and wih numerous microvilli, which 
reecs is absorpve uncon. The 
smooh muscle bres o he 
muscularis run in all direcons. The 
gallbladder is enclosed in an 
advena where i is in conac wih 
he liver, and by a serosa where i 
aces he righ subhepac space     .

Wih he arrival o lipid-conaining 
chyme rom he somach, 
eneroendocrine cells o he small 
inesne release cholecysokinin 
(CCK). CCK smulaes conracon o 
he muscularis in he wall o he gall 
bladder, and relaxaon o he smooh 
muscle o he hepaopancreac 
sphincer.
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H15   The Gallbladder 10

While bile is connuously produced by he liver, i is no connuously delivered o he duodenum, bu is 
sored in he gallbladder unl needed. The gallbladder can sore 30-50 mL o bile, which is mucosa 
concenraes i hrough he absorpon o Na+ and waer. 
The mucosa includes a columnar 
epihelium joined by gh juncons 
and wih numerous microvilli, which 
reecs is absorpve uncon. The 
smooh muscle bres o he 
muscularis run in all direcons. The 
gallbladder is enclosed in an 
advena where i is in conac wih 
he liver, and by a serosa where i 
aces he righ subhepac space     .

Wih he arrival o lipid-conaining 
chyme rom he somach, 
eneroendocrine cells o he small 
inesne release cholecysokinin 
(CCK). CCK smulaes conracon o 
he muscularis in he wall o he gall 
bladder, and relaxaon o he smooh 
muscle o he hepaopancreac 
sphincer.

E – Epihelium – simple columnar epihelium wih microvilli
TM – Tunica Muscularis – smooh muscle bres running in all direcons
S – Serosa – where he gallbladder is no aached o he liver, 
composed o mesohelium suppored by loose CT
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H15   The Pancreas 11

The pancreas is a mixed endocrine-exocrine organ locaed in he curve o he duodenum. I produces 
digesve enzymes, which i delivers o he lumen o he duodenum, and hormones, which ener blood. 

Is hin CT capsule exends sepa ino he parenchyma o he organ o subdivide i ino lobules. Wihin he 
lobules, he endocrine cells orm isles, and exocrine cells orm acini.

The acinar cells surround a small 
lumen ino which hey secree 
heir produc, inacve digesve 
enzymes, including proeases, -
amylase, lipases and nucleases.

Each acinus is drained by an 
inercalaed duc, he cells o 
which secree a large volume o 
uid conaining bicarbonae ions, 
HCO3

-. Inercalaed ducs merge o 
orm inralobular ducs, which in 
urn coalesce o orm inerlobular 
ducs. These empy ino he main 
pancreac duc, which opens ino 
he duodenal ampulla.
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chyme rom he somach. The 
resulng mixure is a he 
appropriae pH or acvaon o 
pancreac enzymes o occur.
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