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Background  
Gamma irradiation of cellular components is the primary preventative measure to avoid transfusion-associated 
Graft vs Host disease (TA-GvHD) as it inhibits lymphocyte proliferation while maintaining component integrity. The 
most common red blood cellular products associated with TA-GvHD are whole blood and red blood cell 
concentrates (RBCC) despite the well- documented effects of gamma irradiation exacerbating storage lesions. 
 
The data regarding the effects of gamma irradiation on pre-storage leucocyte-reduced RBCC is considerably less 
since the trend of First World countries adopting the universal leucocyte reduction (ULR) policy. A study comparing 
the in vitro storage lesions of irradiated and non-irradiated red blood cell products had not previously been 
completed at a blood transfusion establishment in South Africa as most studies comparing the in vitro storage 
lesions of irradiated and non-irradiated red blood cell products have taken place in First World countries. 
 
Objective 
To evaluate and compare the biochemical and haematological changes that occur in gamma irradiated and non-
irradiated red blood cellular products during the standard 35 to 42-day storage period at 1° to 6°C. 
 
Materials and Methods 
The red cell products evaluated included whole blood, RBCC, leucocyte reduced RBCC and paediatric RBCC 
Serial sample aliquots were taken of both non-irradiated and non-irradiated products on Days 1, 7, 14, 21, 28, 35 
and 42 respectively and tested for haematological indices which included haemoglobin, haematocrit, mean cell 
volume, mean cell haemoglobin, mean cell haemoglobin concentrate levels and a full blood count. The biochemical 
indices evaluated included potassium, sodium, phosphate, glucose, lactate dehydrogenase, free haemoglobin 
(percentage haemolysis) and pH levels. 
 
Results 
The effects of gamma irradiation indicated potassium ion and lactate dehydrogenase leakage such as potassium 
levels on Day 42 of 65.9 ± 5.7 mmol/L in non-irradiated RBCC and 182.7 ± 5.4 mmol/L in its irradiated counterparts 
was observed. Results of sodium ion concentrations in non-irradiated WB showed a decrease during the storage 
period (155 ± 2 mmol/L on Day 1 to 140 ± 2 mmol/L by Day 42) while that of the non-irradiated RBCC decreased 
from 147 ± 2 mmol/L on Day 1 to122 ± 3 mmol/L by Day 42. The glucose concentrations in irradiated WB also 
declined from 19.8 ± 1.1 mmol/L on Day 1 to 12.6 ± 1.1 mmol/L on Day 42. A significant difference in plasma 
haemolysis was observed in the irradiated products with haemolysis concentrations higher than the recommended 
0.8% by Day 35. 
Conclusion 
Gamma irradiation causes cellular damage in red cell products as observed by the study results which are 
comparable to previous studies. The haemolysis levels evaluated on Day 35 and Day 42 were higher than the 
recommended 0.8% and results for the non-irradiated components up to Day 42 were all below the recommended 
value. Results are expressed as mean ± standard deviation (SD) and a p-value of less than 0.05 (p < 0.05) was 
considered significant. 


