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Liver disease



Liver

➢ The liver is the largest, most versatile organ in the body

➢ It consists of two main lobes that, together, weigh from 1400-1600 g in 
the normal adult

➢ It has an abundant blood supply receiving about 15 ml/minute from two 
major vessels: the hepatic artery and the portal vein

➢ The hepatic artery a branch of the aorta, contributes 20% of the blood 
supply and provides most of the oxygen requirement

➢ The portal vein, which drains the gastrointestinal tract, transports the most 
recently absorbed material from the intestine to the liver



Liver function

➢ The excretion of bile: Total bile production averages about 3 L per day, 
although only 1 L is excreted. 

➢ The primary bile acids, cholic acid and chenodeoxycholic acid, are 
formed in the liver from cholesterol. The bile acids are conjugated with 
the amino acids glycine or taurine, forming bile salts. 

➢ During fasting and between meals, bile acid pool is concentrated up to 10-
fold in the gallbladder

➢ When the conjugated bile acids (salts) come into contact with bacteria in 
the terminal ileum and colon, dehydration to secondary bile acids occurs, 
and these secondary bile acids are subsequently absorbed

➢ The absorbed bile acids enter the portal circulation and return to the liver, 
where they are reconjugated and reexcreted. The enterohepatic circulation 
of bile occurs 2-5 times daily



Bilirubin

➢ The principal pigment in bile is derived from the breakdown of hemoglobin 
when aged red blood cells are phagocytized by the reticuloendothelial 
system, primarily in the spleen, liver, and bone marrow

➢ When hemoglobin is destroyed, the protein portion- globin-is reused by the 
body, The iron enters the body’s iron stores and is also reused. The 
porphyrin is broken down as a waste product and excreted

➢ Bilirubin is transported to the liver in the bloodstream bound to albumin 
where it is conjugated with diglucuronide on it two carboxylic acids and 
excreted to the intestine

➢ The normal flora in the colon oxidize it further where it is reabsorbed, 
excreted to the stool (urobilin, reddish brown) or excreted in kidney 
(urobilinogen, colourless)
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Bilirubin



Bilirubin
➢ When the bilirubin concentration in the blood rises, the pigment begins to 

be deposited in the sclera of the eyes and in the skin. This yellowish 
pigmentation in the skin or sclera is known as jaundice, or icterus

➢ The cause can be:

➢ Prehepatic: results when an excessive amount of bilirubin is 
presented to the liver for metabolism, such as in hemolytic anemia. 
This type of jaundice is characterized by unconjugated 
hyperbilirubinemia

➢ The serum bilirubin levels rarely exceed 5 mg/dL because the normal 
liver is capable of handling most of the overload. bilirubin will not 
appear in the urine in this type of jaundice.



Bilirubin

➢ Hepatic: Impaired cellular uptake, defective conjugation, or abnormal 
secretion of bilirubin by the liver cell are the main causes of this kind of 
jaundice

➢ Posthepatic: results from the impaired excretion of bilirubin caused by 
mechanical obstruction of the flow of bile into the intestine. This may be 
due to gallstones or a tumor

➢ When bile ceases to flow into the intestine, there is a rise in the serum 
level of conjugated bilirubin and the stool loses its source of normal 
pigmentation and becomes clay-colored

➢ Conjugated bilirubin appears in the urine, and urine urobilinogen levels 
decrease



Major Synthetic Activity

➢ The liver plays an important role in plasma protein production, synthesizing 
albumin and the majority of the α and β-globulins. All the blood-clotting 
factors (except VIII) are synthesized in the liver

➢ The deamination of glutamate in the liver is the primary source of ammonia, 
which is then converted to urea

➢ Glycogenesis and gluconeogenesis, lipogenesis, metabolism of cholesterol into 
bile acids, Very-low-density lipoproteins (transport TG into the tissues), High-
density lipoproteins, phospholipids are all made in the liver

➢ The formation of ketone bodies

➢ The liver is the storage site for all fat-soluble vitamins (A, D, E, and K) and 
several water-soluble vitamins, such as B12 and is responsible for the 
conversion of carotene into vitamin A



Synthesis of liver enzymes

➢ Many enzymes are synthesized by liver cells, but not all of them have been 
found useful in the diagnosis of hepatobiliary disorders, this includes:

➢ Aspartate aminotransferase (AST) and alanine aminotransferase 
(ALT) which escape into the plasma from damaged liver cells

➢ Alkaline phosphatase (ALP) and 5’-nucleotidase (5NT): induced or 
released when the canalicular membrane is damaged and biliary 
obstruction occurs

➢ γ-glutamyltransferase (GGT): increased in both hepatocellular and 
obstructive disorders



Detoxification and Drug Metabolism

➢ The liver protects the body from potentially injurious substances
absorbed from the intestinal tract and toxic by-products of metabolism. 

➢ The most important mechanism in this detoxification activity is the 
microsomal drug-metabolizing system of the liver. It is responsible for 
many detoxification mechanisms, including oxidation, reduction, 
hydrolysis, hydroxylation, carboxylation, and demethylation that convert 
many insoluble compounds into other forms that are less toxic or more 
water-soluble and, so excretable by the kidney. 

➢ Conjugation with moieties, such as glycine, glucuronic acid, sulfuric acid, 
glutamine, acetate, cysteine, and glutathione, occurs mainly in the cytosol 
or smooth ER. This mechanism is the mode of bilirubin and bile acid 
excretion.


