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Degradation of Heme

• At end of their 120 day lifespan, red blood 
cells are taken up and degraded by the 
reticuloendothelial (RE) system (liver and 
spleen)

• 85% heme for degradation from RBC

• 15% immature RBC, cytochromes from 
extraerythroid tissues
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Haemoglobin

Iron store: 1800mg
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BILIRUBIN ALBUMIN
Low Albumin
Anionic Drugs:
Salicylates
Sulfonamides

BILIRUBIN ALBUMIN

Unbound Bilirubin
Can enter CNS
Cause Kernicterus in Neonate

Bilirubin Released from Macrophage,
binds to Albumin in the Plasma



BILIRUBIN ALBUMIN

LIVER BILIRUBIN LIGANDIN

CONJUGATION with
2 Molecules
Glucuronic Acid from
UDP-glucuronic acid

Bilirubin
Glucuronyltransferase

Bilirubin Diglucuronide BILE
Active

Transport 



BILIRUBIN: Unconjugated (Indirect)

LIVER

CONJUGATION
Bilirubin
Glucuronyltransferase

Bilirubin Diglucuronide:
Conjugated (Direct) Bilirubin

VAN DEN BERGH COLORMETRIC REACTION
TOTAL BILIRUBIN: Soluble in Methanol

Less Soluble in Aqueous Solution, reacts more slowly

More Soluble, reacts more quickly
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BLOOD 
CELLS

LIVER

Bilirubin diglucuronide
(water-soluble)

2 UDP-glucuronic acid

via bile duct to intestines

Stercobilin 
excreted in feces

Urobilinogen 
formed by bacteria KIDNEY

Urobilin 
excreted in urine

CO

Biliverdin IX

Heme oxygenase

O2

Bilirubin 
(water-insoluble)

NADP+

NADPH

Biliverdin
reductase

Heme

Globin

Hemoglobin

reabsorbed
into blood

Bilirubin 
(water-insoluble)

via blood 
to the liver

INTESTINE

Figure 2. Catabolism of hemoglobin 



A. Hemolytic anemia

excess 
hemolysis

 unconjugated bilirubin
(in blood)

 conjugated bilirubin 
(released to bile duct)  

B. Hepatitis

 unconjugated bilirubin
(in blood)

 conjugated bilirubin 
(in blood)  

C. Biliary duct stone

 unconjugated bilirubin
(in blood)

 conjugated bilirubin 
(in blood)  

Figure 3. Examples of hyperbilirubinemia 


