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Jaundice



(2)
Definition


 
JAUNDICE is defined as Yellowish 



discoloration of skin, sclera & mucous  membrane.


 
Also known as icterus


 
The word jaundice is from the French 

jaunisse, meaning "yellow disease"



(3)
(4)
Cause of Jaundice


 
Increase blood bilirubin concentration   (Hyperbilirubinemia)  in the body.


 
Normal range of plasma bilirubin –1.0 mg/dL


 
Jaundice when plasma bilirubin > 2–3 mg/dL



(5)
Kernicterus


 If bilirubin levels in babies are very high, a type of 
 brain damage, known as kernicterus, may occur.


 Kernicterus is deposition of excess bilirubin in 
 brain mainly in the Basal Ganglia regions in 
 neonates.


 Adults don’t have kernicterus d/t – highly 
developed BLOOD BRAIN BARRIER



(6)
(7) 
Slight increase in serum bilirubin are best  detected by examining the Sclera as 



sclera is rich in elastin and the bilirubin has 

high affinity for the elastin .



(8)
Bilirubin formation


 
Bilirubin is the orange-yellow pigment  derived from haemoglobin of the 



senescent red blood cells. 


 
It is a toxic waste product in the body.


 
Excreted out of the body by the liver 

through bile and urine



(9)
Bilirubin formation


 Source of Bilirubin production


TOTAL BILIRUBIN


HEMOGLOBIN 
 FROM SENESCENT 
 RBC’S DESTROYED IN 
 RETICULOENDOTHELIAL 


CELLS OF 
 LIVER, SPLEEN & 


BONE MARROW


85% 15%


RBC PRECURSORS
 DESTROYED IN THE 


BONE MARROW 


CATABOLISM OF 
 HEME-CONTAINING 
 PROTEINS (MYOGLOBIN, 


CYTOCHROMES & 


PEROXIDASES)



(10)
Site of bilirubin synthesis


 
Reticuloendothelial cells


 
Spleen


 
Liver


 
Bone marrow 



(11)
How much bilirubin  produced 


 
Each gram of hemoglobin yields 34 mg  of bilirubin


 
6 gm of hemoglobin is broken per day


 
Approx 250-300 mg of bilirubin 

produced per day



(12)
Bilirubin Synthesis


(Liver, Bone marrow, 


& Spleen)


Hemoglobin
 Globin


Amino acids


Amino acid pool


Heme


Phagocytosis & Lysis


CO
 Biliverdin 


Hemeoxygenase
 O2


Bilirubin 


(water‐insoluble)
 NADP+
 NADPH


Biliverdin
 reductase
 Fe3+


Recycled, 
stored as 
ferritin



(13) The globin is recycled or converted into amino 
 acids, which in turn are recycled or 


catabolized as required.


 This is the only reaction in the body that is 
 known to produce CO. 


 Most of the CO is excreted through the lungs



(14)
Uptake of bilirubin by liver


 After degradation of Hb, bilirubin is formed and  
 released into circulation. 


 Its free of Un-conjugated Bilirubin.


 The bilirubin formed in the RE cells is insoluble in 
 water.


 The bilirubin is transported in plasma, bound to 


Albumin (This binding prevents its excretion by the kidneys).


 Albumin-Bilirubin complex, then reaches liver where 
the  bilirubin  is taken up. (Albumin not taken by liver)



(15)
Conjugation in liver


 In  liver, bilirubin undergoes modification to increase 
 its water solubility so that it can be excreted more 
 easily.


 Bilirubin is conjugated to two molecules of UDP 
 glucuronic acid, creating bilirubin diglucuronide.


 Enzyme – UDP-Glucoronyl transferase.


Bilirubin + 2UDP-Glucuronic Acid       Bilirubin diglucoronide


UDP-Glucoronyl transferase



(16) 
Bilirubin diglucuronide is transported out  of the hepatocytes of the liver  into the  bile canaliculi and is thus excreted in bile.


 
The conjugated bilirubin reaches the 

Intestine through the bile.



(17)
Excretion of bilirubin


 
In intestine Conjugated bilirubin is  degraded by intestinal bacteria to  Urobilinogen & Stercobilinogen.


 
Stercobilinogen oxidized to stercobilin

which is excreted through feces.



(18) 20% of Urobilinogen reabsorbed 
 into portal system to liver & 2-4% 


escape into general circulation.


 From general circulation some 
filtered by kidney & excreted in 
Urine.



(19)
(20)
(21)
Causes of hyperbilirubinemia


INCREASED 


HAEMOLYSIS ↑breakdown


of Hb JAUNDICE


LIVER 


DAMAGE ↓Excretion 


of bilirubin JAUNDICE


BILE DUCT 


OBSTRUCTION ↓Excretion 


of bilirubin JAUNDICE



(22)
(23)
Types of Jaundice


 
Hemolytic Jaundice  ( Pre‐Hepatic)


 
Hepatocellular 



Jaundice (Hepatic  Jaundice)


 
Cholestatic or  Obstructive 



Jaundice.(Post‐



Hepatic)



(24)
Prehepatic (hemolytic)  jaundice


 Results from excess production of bilirubin following 
 excessive RBC hemolysis.


 Excess RBC lysis is commonly the result of :


 hemolytic disease of the newborn (Rh- incompatibility)


 structurally abnormal RBCs (Hereditary spherocytosis, 
 Sickle cell disease, thallasemia); 


 Types of Bilirubin Accumulated:


Unconjugated bilirubin



(25)
Hepatocellular Jaundice  (Hepatic Jaundice)


 Results from Inability of liver to conjugate & transport 
 bilirubin into bile duct due to Liver damage.


 Cause:


 Infection – viral hepatitis, 


 Toxic chemicals/drugs- alcohol, choloroform , 


 Liver cancer


 Types of Bilirubin Accumulated:


Both conjugated and Unconjugated bilirubin



(26)
Cholestatic or Obstructive  Jaundice.(Post-hepatic)


 Caused due to obstruction to the bile flow from 
 Hepatocytes to intestine.


 Cause:


 Gall bladder stones


 Gall bladder infection


 Tumors and cancers


 Types of Bilirubin Accumulated:


conjugated bilirubin



(27)
Van den Bergh Test for Bilirubin


 It is a specific test for for identificaion of increased 
 serum bilirubin levels.


 Direct positive – when Diazo reagent added to 
 serum containing Conjugated Bilirubin Reddish 
 Brown colour developed in 30 sec.


 Indirect positive - when Diazo reagent added to 
 serum containing Un-Conjugated Bilirubin No 


colour developed but when some alcohol added 
which dissolves Unconjugated Bilirubin – reddish 
Brown colour is obtained normally around 20-30 
min



(28)
(29)
Neonatal jaundice


 Common, particularly in premature infants.


 Present from 2nd day of birth and resolves in 10 
 days.


 Due to immaturity of the liver  to perform bilirubin 
 conjugation.


 High levels of unconjugated bilirubin are toxic to 
the newborn –it can cross the blood-brain barrier 
and cause a type of mental retardation known as 
kernicterus



(30) PHOTOTHERAPY


 Exposure of skin to blue 
 light – PHOTO-


ISOMERIZATION of Bilirubin 
to water soluble Lumirubin
which is excreted in Bile 
without conjugation
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