
Physiol-09B12 Describe the production and function of red blood cells. 
 
Simple answer structure to scrape a pass for people who HATE haem 
 
Production of RBC 
 
fetus (< 7 months) ! erythropoeisis mainly in liver 
fetus (> 7 months) to adult ! erythropoeisis mainly in bone marrow 
 
Pluripotent stem cell ! myeloid stem cell ! actions of BFUE and CFUE ! 
proerythroblast ! erythroblast ! normoblast ! extrusion of nucleus ! reticulocyte 
! leaves bone marrow ! matures into RBC 
 
Mature RBC lacks nucleus and mitochondria ∴ undergoes anaerobic metabolism 
 
Erythropoeitin (synthesised in kidney 90% and liver 10%) ! stimulate 
proerythroblast proliferation and maturation 
 
Function of RBC 
 
(1) O2 carriage 
RBC contains haemoglobin (Hb), which is a metalloprotein that reversibly binds O2 
Normally > 95% of O2 carried in blood is bound to Hb 
 
Hb binds tightly to O2 in the lungs but loosely in tissues in the presence of ↑PCO2, 
↓pH, ↑2,3-DPG and ↑T (Bohr effect) ∴ delivers O2 to tissues 
 
(2) CO2 carriage 
Hb is able to assist in the carriage of CO2 in several ways: 

- direct carriage via carbaminoHb compounds 
- indirect carriage via buffering the H+

 formed from CO2 reaction with either Hb 
or H2O (Haldane effect) 

 
(3) pH buffer of extracellular fluid 
Hb contains large number (38) of histidine residues, which has appropriate pKa to act 
as buffer. There is also a significant quantity of Hb (130 ~ 150 g/L) ∴ high buffer 
capacity. 
 
∴ changes to extracellular fluid pH ! H+ and CO2 diffuses into RBC ! buffered by 
Hb 
 
Examiner’s comments – 48% of candidates passed this question. 
 
Candidates who did not address both parts of the question were unlikely to pass, as 
approximately half the marks were awarded for each part of the question. RBCS are 
derived from a common precursor in the bone marrow and liver in adults This 
precursor is a pleuripotential cell ie can differentiate into all blood cell lines. It 
differentiates into various cell lines, including the Colony-Forming-Unit Erythrocyte 
(CFU-E), which is stimulated by various colony stimulating factors to differentiate 



into smaller and smaller cells. Haemoglobin concentration increases as differentation 
continues.  
 
Marks were obtained for correctly detailing actions and production of 
erythropoietin; the structure of haemoglobin, and other structural factors unique to 
RBCs (eg lack of nucleus and mitochondria). The function of the RBC is related to 
its content of haemoglobin. RBCs transport oxygen and carbon dioxide, and have 
a major role in the buffering capacity of the extracellular fluid. Candidates were 
expected to briefly outline how the cells carries out these functions.  
 


