


INTRODUCTION TO THE 
LIVER 

•  Major target organ of many toxins  
•  Understanding of hepatotoxicity: 

(1)  MAJOR FUNCTIONS OF THE LIVER 
(2)  ITS STRUCTURAL ORGANISATION 
(3)  BILE FORMATION 



(1)  LIVER FUNCTIONS 

•  Complex organ – many vital functions: 

–  Carbohydrate/Fat/Protein 
metabolism 

–  Drugs & hormone metabolism 
–  Immunologic function 
–  Bilirubin formation and excretion 



(2) STRUCTURAL ORGANISATION 
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(3) BILE FORMATION 

•  Composed of bile salts, glutathione, phospholipids, 
cholesterol, bilirubin, organic anions, proteins, metals, 
ions, xenobiotics 

•  Bile formation essential for: 

–  Lipid uptake from small intestines 

–  Protection of small intestine from oxidative injury 

–  Excretion of endogenous and xenobiotic compounds 



Bile Excretion 

•  Driving Force of Bile Formation - 

• Active Transport of Bile Salts 

•  ATP-dependent exporters 

• MDR (multiple-drug resistance) 

• cMOAT (canalicular multiple organic ion 
transporter) 



Bile Excretion 

•  Metals Added 

• Diffusion v receptor 

• Excretion by lysosomes 

• Cu, Mn, Cd, Se, Au, Ag, As 



Bile Formation 
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FACTORS INVOLVED IN LIVER INJURY 

Susceptible because of: 

•  ANATOMY: 
–  Considerable cardiac output 
–  Unusual sinusoidal architecture 

•  LOCATION: 
–  1st organ perfused by things absorbed from GIT 

•  FUNCTION: 
–  Primary organ involved in biotransformation 



BIOACTIVATION & 
DETOXIFICATION 



Bioactivation 

•  Ethanol 

–  EtOH  acetaldehyde  
       (rapidly by alcohol dehydrogenase)  
–  Acetaldehyde  acetate  

      (slowly by aldehyde dehydrogenase) 
–  Polymorphisms in Asian people 

• More “fast” & less “slow”  Build-up of acetaldehyde 



Bioactivation 
Cytochrome P450 is a Haem-containing protein 

The basic reaction that it catalyses is monooxygenation: 
-  one atom of O2 is incorporated into a substrate (RH) 
-  the other is reduced to water using  NADPH: 

SUBSTRATE (RH)                            PRODUCT (ROH) 



           Cytochrome P450 Enzymes 
 A superfamily of enzymes in the SER with wide  
 substrate specificity – a major group responsible for  
 drug metabolism  



Carbon Tetrachloride 



Bioactivation 
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Sinusoidal Cells in Liver 
Toxicity 



Mechanisms of Liver Damage 



Mechanisms Of Liver Damage 



Mechanisms 



Response To Damage 



Types Of Liver Injury 



Fatty Change 



Fatty Change 



Cell Death 
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Bile Duct Damage 



Biliary Inflammation & 
Fibrosis 



Cirrhosis 



Cirrhosis 



Neoplasia 



Hepatocellular adenoma 



Hepatocellular carcinoma 



Bile Duct Adenoma 



Bile Duct Carcinoma 



In Summary 



Thank You! 


