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Liver function

» The liver occupies a strategic place in the
body: it is occupied between the digestive
tract and the general circulation

* The liver receives 20-25% of the cardiac
output via the portal vein and hepatic artery

* Nutrients,bacteria, drugs and toxins pass this
factory




Liver function

* Filtration and storage of blood

» Metabolism of carbohydrates, proteins,
fats, hormones and foreign chemicals

» Formation of bile

» Storage of vitamins and iron

* Protein synthesis-albumin and
coagulation factors
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Liver structure

 Liver lobule
organized around a
central vein

» Hexagonal in outline




Organelles of the liver cell

* Mitochondria:energy
producing processes

* RER: protein synthesis-
albumin, coagulation factors,
triglyceride synthesis

* SER: bilirubin
conjugation,detoxification of
drugs,steroid-, bile- and
cholesterol synthesis

» Lysosomes: scavengers,
uptake of ferritin, bile
pigment

» Golgi apparatus: packing of
substances excreted in bile

Cell types of the liver

Hepatocytes (93%)
Endothelial cells (3%)
Kupffer cells (2.5%)

Stellate cells (1.6%)




Kupffer cells

The largest pool of macrophages in the body
(80-90%)

Phagocytosis of particulate and immunreactive
material

Unspecific immune responses (release of
signaling molecules)

Biochemical attacks (destruction of cells)
Activation of KC increases the risk of injury to
healthy cells and tissue, due to the unspecific
nature of reactions above!




Stellate cells (Ito cells)

Constitute 15% of the liver cells
Storage site for vitamin A
Produce endothelin-1 and NO

Activated by different forms of injury:
— Proliferation

— Production of interstitial matrix

— Increased contractility

— Secretion of leucocyte chemoattractans and
cytokines




Metabolic pathways
In the liver

* In the fed state:
glycogen synthesis
from glucose and
glycolysis

» During fasting:
glucose production
via glycogenolysis &
gluconeogenesis




Bile

* Bile secretion necessary for:
— Digestion and absorption of lipids

— Elimination of endogenous (for example,
bile pigment) and exogenous (for example
drugs, metals) products

Contents of bile: bile acids (50%),
phospholipids, cholesterol bile pigment,
inorganic ions

Bile acids

« Amphiatic, one hydrophil and one
hydrophobic part, contributes to the
production of micelles

* Primary: synthesized in the liver from
cholesterol: cholic acid, chenodeoxycholic
acid

» Secondary: metabolites from bacteria within
the intestine-deoxycholic acid, lithocholic acid

» Tertiary: Reduction of secondary bile acids in
the liver: ursodeoxycholic acid

» Enterohepatic circulation




Bile secretion

» Between the meals more bile secreted than
can take place in the gallbladder,
concentrated, 5-20 times

» During fasting secreted via the cyclic
migrating motor complex

» During meals, ingested lipids induce
cholecystokinin (CCK) which promotes
gallbladder contraction and sphincter of Oddi-
relaxation; gallbladder emptying
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Causes of jaundice
Gothenburg 2001

(Bjornsson et al- Scand J Gastroenterol 2003; 38: 86-94)

[ 50 years
B> 50 years

Normal liver histology
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Liver steatosis

Hemochromatosis: ackumulation of iron within the liver
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Primary Biliary Cirrhosis

Primary Sclerosing
Cholangitis

» Inflammation of the bile
ducts

» Characterized by biliary
strictures

e Younng males with

inflammatory bowel
disease

+  Common indication for
liver transplantation
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Autoimmune hepatitis
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Patologi

e Chronic liver disease-cirrhosis of the
liver due to alcohol, hepatitis C and
various inflammatory and autoimmune
diseases. Acute-on-chronic

» Acute liver failure: in a patient without
pre-existing liver disease
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Chronic liver disease

Cirrhosis of the liver-macroscopic view
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Cirrhosis of the liver-microscopic view

Orsaker till levercirrhos i
Goteborg 1994-2003
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Portal hypertension

» Esophageal Varices-treated with endoscopy
and pharmacologically with propranolol-high
first pass metabolism in the liver

» Ascites-treated with paracentesis and with
spironolacton

» Encephalopathy-treted with lactulose and
metronidazol
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Acute liver failure

Orsaker till akut leversvikt i
Sverige
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Drug-induced liver disease

Possible mechanisms

Biotransformation
asL rase

Oxidation Acetylation

Reduction Conjugation

Hydrolysis

CYP = (Cytochrome P 450)

Metabolite Methylation
I Non -toxic
metabolite

cYpP2

Toxic reactive
metabolite

Detoxification
eg.via
- glutathion-bindin

g
- metabolite inactivates CYP 2

Covalent binding Non -toxic

to hepatocyte metabolite
molecules

Reaction against Reaction against  mmune
odiied sa psoer‘;modmed Todulation
Jirect toxic Immune allergic Auto immune
mage hepatitis hep:
2.9. paracetamol e.g. halothane e.g. dihydralazin
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Causality assessment:
International Consensus Criteria

Hepatocellular vs.
Cholestatic vs. Mixed

Time to onset of the
reaction from the start
of the drug

Course-decrease after
discontinuation

Search for non-drug
causes

Previous known
hepatotoxicity
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