
Physiol-00A8 Briefly describe the breakdown of haemoglobin after red cell lysis. 
 
Simple answer structure to scrape a pass for people who HATE haem 
 
Background 
 
After maturation, red blood cell (RBC) lifespan ≈ 120 days 
Old RBCs are sequestered and lysed in the reticuloendothelial system (esp. spleen) 
 
Haemoglobin is a key component of RBC 
Hb is a metalloprotein, which is broken down into its 3 constituents: 

- globin protein 
- protoporphyrin 
- ionic iron 

 
Fate of the three constituents 
 
Globin protein 
Further broken down by liver/plasma proteases ! amino acids ! recycled in the 
synthesis of globin or other proteins 
 
Protoporphyrin 
Protoporphyrin is broken down to biliverdin and carbon monoxide in spleen 
Biliverdin ! biliverdin reductase ! bilirubin ! bound to albumin ! transported to 
liver ! conjugated (glucuronidation) ! excreted in bile 
 
Conjugated bilirubin is metabolised by GIT bacteria ! urobilinogen ! reabsorbed in 
enterohepatic circulation ! may be excreted in urine 
 
Urobilinogen is further metabolised to stercobilinogen/stercobilin ! may be excreted 
in faeces 
 
Iron 
May be bound to transferrin ! transferred to bone marrow for Hb re-synthesis 
May be bound to apoferritin ! ferritin ! stored and reused later 
 
Examiner’s comments – this question was done poorly, with only 17% passing. 
 
The main points expected were a discussion of the structure of haemoglobin and 
the fate of all three of its constituents ie; iron, haem and globin. Details about 
haemoglobin's survival time and the mechanisms of breakdown of the constituents 
were required, as well as the relevant transport proteins, and enzymes involved in 
key reactions. Some comments about the fate of bilirubin should also have been 
included, such as its secretion into bile, and its enterohepatic circulation. A common 
misconception was that globin is directly reincorporated into haemoglobin. In 
addition, the enterohepatic circulation was often incorrectly described. However, the 
main error was failure to discuss all three of haemoglobin's constituents, or to 
describe the breakdown processes in sufficient detail. 
 


