
Physiol-11B12 Outline the similarities and differences between myoglobin and 
adult haemoglobin, explaining the physiological relevance of the differences. 
 
Background 
 
Haemoglobin and myoglobin are haem containing metalloproteins, which play 
important physiological roles in oxygen carriage and storage 
 
Structure 
 
 Haemoglobin A Myoglobin 
Structure Haem containing metalloprotein 

Quaternary structure 4 globin chains 

4 haem moieties 

single globin chain 

single haem moiety 

highly folded compact structure 

Globin HbA (97%) – α2β2 

HbA2 (3%) – α2δ2 

 

Haem moiety Protoporphyrin IX ring 

Fe2+ binds O2 

 
Location 
 
 Haemoglobin A Myoglobin 
Location Mainly in cytoplasma of RBCs Mainly in cytoplasm of skeletal 

and cardiac muscles 

Pathology In haemolysis ! may be found 

in plasma 

In rhabdomyolysis ! may be 

found in plasma 

 
Function 
 
 Haemoglobin A Myoglobin 
Function 1. Transport O2 + CO2 in blood 

2. pH buffer 

 

i.e. take up O2 in lungs, 

transport and release to tissues 

take up CO2 in tissues, transport 

and release in lungs 

Store O2 in skeletal and cardiac 

muscle 

 

i.e. reversibly binds O2 then 

offload to cytoplasm during 

cellular respiration 

P50 27 mmHg 

(weaker affinity for O2) 

2.7 mmHg 

(stronger affinity for O2) 

O2 dissociation curve Sigmoid shaped (due to 

cooperative binding – binding of 

Hyperbolic (nil cooperative 

binding) 



additional O2 becomes 

progressively easier) 

Bohr effect Demonstrate Bohr effect, i.e., 

↑H+, ↑PaCO2, ↑temp and ↑2,3-

DPG ! RIGHT shift of 

dissociation curve (i.e. ↑P50 

value) 

No Bohr effect 

Haldane effect deoxyHbA is better able to bind 

CO2 and buffer H+ than oxyHbA 

No Haldane effect 

Nephrotoxicity Both haemoglobin and myoglobin are nephrotoxic 

 
 
Examiner’s comments – 24.2% of candidates passed this question. 
 
Some candidates used a tabular format, others an essay format to answer this 
question. Both were equally effective strategies. 
 
A brief description of the structure and location of these proteins, their respective 
dissociation curves and P50s with a simple overview of the function of each of 
these proteins would round out a good answer.  
 
An answer offering more detail about the environments these proteins function in 
was awarded with further marks. Additional credit was given for answers that 
explored the buffering and nephrotoxicity of these proteins. 


