
Physiol-10A12 Briefly explain the changes that occur in stored whole blood.  
 
Whole blood contains: 

- plasma – electrolytes, dissolved gases, proteins 
- cells – red + white blood cells, platelets 
- additives – anticoagulants (citrate), nutrients (adenine, glucose, etc), buffer 

(phosphate) 
Plasma proteins include albumin, coagulation factors, immunoglobulins, etc 
 
Whole blood is usually stored @ 4ºC in order to: 

- decrease metabolic activity of cells 
- decrease bacterial colonisation and growth 
- prevent freezing and cell lysis 

Max storage time ≈ 28 days ! survival of ~ 70% RBC after transfusion 
 
Cellular changes with storage 

- RBC: failure of Na+/K+-ATPase ! RBC unable to maintain cell integrity ! 
becomes more spherical and fragile ! lysis either in vitro or when in vivo 

- RBC: 30% lysed at 28 days ! release free Hb and other cell contents ! 
saturates all haptoglobin 

- WBC: loses phagocytic and bacteriocidal activity but retains antigenic 
properties 

- platelets: becomes non-functional within 48 hours @ 4ºC; need to be stored at 
body temperature 

 
Biochemical changes with storage 

- ↑[K+]: failure of Na+/K+-ATPase + cell lysis. K+ ~ 30 mmol/L at 28 days  
- ↑[Lactate]: cellular anaerobic metabolism 
- ↓pH: cellular metabolism 
- ↓[glucose]: cellular metabolism 
- ↓ATP: cellular metabolism 
- ↓dissolved O2 and ↑dissolved CO2: cellular metabolism 
- almost zero ionised [Ca2+]: complexed by citrate 
- ↓2,3-DPG: cellular metabolism, almost completely depleted at 28 days 
- ↓clotting factors: esp. ↓factor V and ↓factor VIII 

 
Preservative 

- citrate: complexes Ca2+ ! inhibits clotting 
- adenine and glucose: energy substrate for RBC ! prevents RBC lysis and 

prolongs shelf life 
- phosphate: buffers pH fall due to cellular metabolism ! prevents lysis 

 
Examiner’s comments – 41% of candidates passed this question. 
 
Main Points expected for a pass: 
" What is in stored whole blood 
" How it is stored 
" The biochemical changes 
" The cellular changes 



Additional points could be gained for: 
" The mechanisms of the changes in stored blood 
" How the preservative solution prolongs blood storage 
 
Common problems: 
" Illegible handwriting 
" Poor layout and structure 
" Many candidates were unsure about what the current preservative solution is and 

what the different components were for 
" The main reason for failing this question was insufficient core knowledge 
 


