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 The main function of red blood cell are 
– Transfer of O2 from lungs to tissue - Transfer of CO2 from tissue to lungs 
To accomplish this function red cells has haemoglobin (Hb) Each red cell has 640 million molecules of Hb 
Haemoglobin (Hb), 
protein constituting 1/3 of the red blood cells 
Synthesis begins in proerythroblast 
• 65% at erythroblast stage 
• 35% at reticulocyte stage 
Two parts 
• Haem
• Globin  




Synthesis of Haemoglobin (Hb) 
Hemoglobin (average molecular weight 64,000) consists of heme (iron and protoporphyrin) and globin (two polypeptide chains) 
Haem & globin produced at two different sites in the cells 
– Haem in mitochondria 
– Globin in polyribosomes  
– Synthesis of hemoglobin begins in the proerythroblasts and continues even into the reticulocyte stage of the red blood cells 
– This structure involves four iron atoms in the ferrous state in the entre surrounded by protoporphyrin, or the porphyrin ring, 
– The main site is mitochondria 
– Mature red cell does not contain mitochondria 
Hemoglobin structure 
• Hemeproteins are a group of specialized proteins that contain heme. 
• Heme is a complex of protoporphyrin IX and ferrous iron (Fe2+) . 
• The iron is held in the center of the heme molecule by bonds to the four nitrogens of the porphyrin ring
. Synthesis of globin 
– Various types of globin combines with heme to from different haemoglobin 
– Six functional globin chains, arranged in two clusters the
 
– β- cluster (β globin genes) on the short arm of chromosome 11 
– α-cluster (α globin genes) on the short arm of chromosome 16 
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Normally, different types of hemoglobins are present during embryonic life, fetal life, infancy, and adulthood 
Globin synthesis, starts at 3rd week of gestation 
Embryonic 
Haemoglobin Gower I ( z2e2) 
Haemoglobin Portland ( z2g2) 
 Haemoglobin Gower II (a2e2) 
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Functions of Haemoglobin 
- Oxygen delivery to the tissues 
Reaction of Hb & oxygen -
– Oxygenation not oxidation 
– One Hb can bind to four O2 molecules 
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Degradation of haemoglobin ( RBC after death ) 
– The globin and heme parts of the hemoglobin are separated. 
- Amino acids from the globin chains are recycled to produce new proteins. 
-Iron is transported by transferrin to the bone marrow to produce new erythrocytes. 
- Protoporphyrin is degraded to bilirubin, which is insoluble and bound to albumin in the blood, described as 
- unconjugated bilirubin, until it reaches the liver where it is conjugated to make it water soluble and excreted in bile. 
- Bilirubin is excreted in the faeces or oxidised to urobilinogen to be reabsorbed and recycled, or excreted in the urine. 
Bilirubin is a yellow pigment. 





- If haem is broken down faster than the liver can conjugate it, e.g. when haemoglobin is released in haemolytic anaemias, levels of unconjugated bilirubin rise. 
-This bilirubin is then deposited in the dermis resulting in a (pre-hepatic) jaundice
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