
INTRODUCTION
Preservation and long term storage of Red Blood Cells (RBCs) 
is needed to ensure readily available, safe blood supply for 
transfusion medicine. Some studies have suggested that the 
risk of complications after transfusion increases when 
transfused blood has been stored for long periods [1]. During 
storage, in fact, preserved blood cells undergo progressive 
structural and functional changes that may reduce red cell 
function and viability after transfusion [1]. Storage has a 
negative effect on RBC oxygen delivery [2] and emerging 
evidence suggests that allogenic RBC infusion may actually 
harm some recipients. Considerable evidence suggests that 
transfusion increases the risk of serious complications and 
death in critically ill patients, especially in patients who are 
undergoing cardiac surgery. Current research indicated that 
the RBC hypothermic storage lesion is responsible for the 
association of blood transfusion with an increased length of 
stay in the hospital,  impaired tissue oxygen use, 
proinammatory and immunomodulatory effects, increased 
infections, multiple organ system failure, and ultimately 
increased morbidity and mortality [3]. Clinical implications, 
collectively known as the RBC storage medium lesion, is in 
part related to bioreactive substances released by leucocytes 
in the storage medium, such as histamine, lipids, and 
cytokines, which may exert direct effect on metabolic and 
physical changes associated with the senescence, such as 
membrane reticulation, decrease in cell size, increase of cell 
density, alteration of cytoskeleton, enzymatic desilylation,and 
phosphatidylserine exposure, RBCs lose potassium 2,3-
diphosphoglycerate (2, 3-DPG), Adenosine Triphos-
phate(ATP) stores, lipids and membrane, while becoming 
more rigid and demonstrating reduced oxygen off-loading 
[4].Moreover, stored units become more acidic and the 
suspending uid has higher concentrations of free 
hemoglobin and biologically active lipids, and contains 
greater quantities of negatively charged micro vesicles with 
pro- inammatory and procoagulant activity [4]. The only 
important electrolyte change in stored blood is that of 
potassium. During blood storage there is a slow but constant 
leakage of K ion from cells into the surrounding plasma. In 
severe kidney disease even small amount of K ion uctuations 
can be dangerous and relatively fresh or washed red cells are 
indicated. Due to a higher K ion content of stored blood, blood 
<5 days old is recommended by Ono et al. [7] for neonatal 
exchange and top-up transfusion.

MATERIALS AND METHODS

This study was conducted Blood Bank, Anugrah Narayan 
Magadh Medical College, Gaya. The Blood (350 ml) was 
drawn from ten healthy volunteer donors into Citrate 
Phosphate Dextrose Adenine (CPDA-1) anticoagulant and 
placed on the quarantine shelf of the blood bank refrigerator. 
The donors were 95 in number; they had their ages ranging 
from 23 to 38 years . The donors were all male and tested 
negative for: HCV, HbsAg , Syphilis, Malaria and HIV 1 & 2.

Blood collection and storage:
Blood bag of 350 ml ± 10% which contains CPDA-1 was used. 
The citrate prevents coagulation by binding or chelating to 
calcium, phosphate acts as a buffer hence, maintains the pH 
of the blood. Dextrose serves as substrate for the blood cells, 
while adenine maintains high ATP level in the RBC. Most 
blood collection bags (adult) contain 49 ml CPDA 
anticoagulant which is sufcient to anticoagulant and ensure 
the viability of blood cells in 350 ml ± 10% blood for up to 35 
days when the blood is stored at 2-6°C [11].

Procedures Electrolyte parameters were measured using 
Easy Lyte Electrolyte Analyzer .

RESULTS:
The evaluation of the effect of blood storage on both 
hematological parameters was carried out using Citrate 
Phosphate Dextrose Adenine (CPDA -1) anticoagulant and 
blood was kept for 35 days and samples were evaluated on 
days 1, 7, 14, 21 and 28  days.

DISCUSSION
In this study, potassium ion increased within the period of 7 
days and continued subsequently. During blood storage there 
is a slow but constant leakage of potassium ion from cells into 
surrounding plasma. In severe kidney disease even small 
amount of potassium ion uctuations can be dangerous and 
relatively fresh or washed red cells are indicated. Potassium 
ion loss is recognized to be secondary to the changes in 
metabolic activity. The loss of DPG and reduced glycolytic 
activity are also related to decreasing pH [4]. The leakage of 
potassium ion from cells into surrounding plasma may be 
responsible for the drastic progression in potassium ion 
increase in this study. Sodium on the contrary reduced, 
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Electrolytes Day 1 Day 7 Day 14 Day 21 Day 28

Na mEq/L 137.38 135.30 128.94 129.33 126.25

K mEq/L 2.64 6.14 9. 25 11.31 15.71

Cl mEq/L 75.93 73.37 69.78 72.05 69.82
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suggesting that sodium in stored whole blood may produce 
adverse effect after transfusion. 

CONCLUSION
Hemolysis of the red cells that occurs during storage of red cell 
units has serious clinical implications for the transfused 
patients. An elevated potassium and free hemoglobin itself 
may cause signicant complications in some patients. The 
extent of hemolysis in blood components is an important 
indicator of cellular integrity and a quality parameter. The 
increase in potassium value and reduction in sodium value 
simply indicates the preference of component therapy to 
whole blood transfusion.

REFERENCES 
1.  Koch CG, Li L, Sessler DI, Figueroa P, Hoeltge GA, et al. (2008) Duration of red-

cell storage and complications after cardiac surgery. N Engl J Med 358: 1229-
1239. 

2.  Bonaventura J (2007) Clinical implications of the loss of vasoactive nitric oxide 
during red blood cell storage. Proc Natl Acad Sci U S A 104: 19165-19166. 

3.  Bennett–Guerrero E, Veldman TH, Doctor A, Telen MJ, Ortel TL, et al. (2007) 
Evolution of adverse changes in stored RBCs. PNAS 104: 7063-7068. 

4.  Hess JR (2006) An update on solutions for red cell storage. Vox Sanguinis 
91:13-19. 

5. Bruce-Chwatt LJ (1972) Blood transfusion and tropical disease. Tropical 
Diseases Bulletin 69: 825-862. 6. Thon IN, Schubert P, Duguay M, Serrano K, 
Lin S, et al. (2008) Comprehensive proteomic analysis of protein changing 
during platelet storage requires complementary proteomic approaches. 
Transfusion 48: 425-435. 

7. Ono T, Kitaguchi K, Takehara M, Shiliba M, Hayami K (1981) Serum-
constituents analyses: effect of duration and temperature of storage of clotted 
blood. Clinical chemistry 27: 35-38. 

8. Hankinson SE, London SJ, Chute CG, Barbieri R L, Jones L, et al. (1989) Effect 
of transport conditions on the stability of biochemical markers in blood. 
Clinical Chemistry 35: 2313-2316. 

9 . Heins M, Heil W, Withold W (1995) Storage of serum or whole blood samples? 
Effects of time and temperature on 22 serum analytes. Eur J Clin Chem Clin 
Biochem 33: 231-238. 

10.  Shields CE (1969) Effects of adenine on stored erythrocytes evaluated by 
autologous and homologous transfusion. Transfusion 9: 115-119. 

11.  Monica C (2000) District Laboratory Practice in Tropical countries, part 2 
Cambridge University Press, Great Britain. 348-361. 

12.  Cohl SD, Saleem A, Makkaoui DE (1981) Effects of storage of blood on 
stability of hematologic parameters. Am J Clin Pathol 76: 67-69.

VOLUME - 10, ISSUE - 01, JANUARY - 2021 • PRINT ISSN No. 2277 - 8160 • DOI : 10.36106/gjra

  X 55GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS


