
Lab. 2                             Red blood cell (RBC) count
Introduction and principle 

RBC count (red blood cell count): is the number of red blood cells per unit volume of whole blood.

Normal red blood cells values at various ages are: 

Males: 4.9 - 5.5 million / uL

Females: 4.4 - 5.0 million / uL

Children: 3.8 – 5.5 million / uL

Each RBC has shape of biconcave disc with diameter of 7.2 u and 2.2 u in thickness. The cells contain hemoglobin pigment which enables them to transport oxygen around the circulation. They also contain carbonic anhydrase enzyme which enables them to carry CO2. RBC count is done to determine whether there is an adequate number of RBC in the circulation or not. 

Methods

1. Manual method

2. Electronic cell counting 

Manual method:

1. Anticoagulated whole blood (using EDTA or heparin as an anticoagulant) or capillary blood can be used.

2. Hayem’s solution (diluting fluid) composed of:

Hg Cl2

0.05 g

Na2 SO4

2.5 g

NaCl


0.5 g
Distilled water 
100ml

3. RBC pipette: which is composed of a stem and mixing chamber with a red bead, its function is to mix blood with the substance and for differentiation from the WBC pipette.

4. Haemocytometer "Neubauer” counting chamber with a cover slip. 

5. Microscope 

6. Lancet 
7. Alcohol  70%

8. Cotton

Procedure:

1. Wipe the finger with cotton soaked with alcohol and allow it to dry.  With a sterile disposable lancet do small prick on the finger tip, when a drop of reasonable size has collected, hold the red cell pipette slightly tilted from the vertical position, apply its tip to the drop and aspirate blood to the mark of 0.5. 

2. Wipe off any blood adhering to its outer side. If the blood gets beyond 0.5 marks tap the tip gently till the blood is exactly at the mark. Never allow the blood to clot inside the pipette. If the blood clots in the pipette blow the sample out, clean the pipette and begin all over again.

3. Aspirate diluting Hayem’s solution to the mark of 101, thus making the dilution of blood to be 1:200.

4. Hold the pipette horizontally and role it with both hands between finger and thumb.

5. Blow out a quarter of the contents to remove the pure diluting fluid in the stem.

6. Prepare the counting chamber and cover it with a cover slip. Hold the pipette 45o and touch its tip gently on the surface of the counting platfrom where it projects beyond the cover slip and a small amount of solution will be drawn under the cover slip. 

7. Place the Neubauer chamber on the stage of the microscope and allow for two minutes for the cells to settle.

8. Scan the counting area with 10X objective lens.

9. Use 40X objective lens, include all cells lying on the lower and left lines of any square; omit the cells on the upper and right hand lines.

10. Count the cells in 5 medium squares of 16 small square i.e. 80 small squares, one at each corner and one in the center 

Calculation

Count the number (N) of cells in 80 small squares located in 5 middle-sizes squares (four located at the four corners and one in the middle). The size of 80 small squares in which “N” numbers of cells are found is:

1/20 mm x 1/20 mm x 1/10 mm x 80 = 1/50 mm3
1/20 mm: is the sideline of the square

1/10 mm: is the depth of the counting chamber between coverslip and the ruling

80 : is the number of small squares used to count.

Therefore the total numbers of cells in 1 mm3 are = N x 50 (diluted sample)

The total number of cells before dilution = N x 50 x 200 = N x 10000

Medical considerations 

Decreased RBC count could occur due to physiological blood loss (menstrual cycle), or due to pathological causes as occur in the following condition:
1. Massive RBC loss, such as acute hemorrhage and hemolysis. 
2. Lack of substances needed for RBC production.
3. Chemotherapy or radiation which results in bone marrow suppression. 

The term "anemia" is a general term that refers to a decrease in RBCs. Anemia can occur from either a decrease in the number of red blood cells, a decrease in the hemoglobin content, or both. 

Increased RBC count could occur due to physiological causes:
1. Hormone effect like androgen 
2. Large muscle mass (which needs more O2) as occur among male individuals 
3. Living in high altitude: less atmospheric weight pushes air into the lungs, causing a decrease in the partial pressure of oxygen and hypoxia which stimulate the kidney to produce erythropoietin hormone to stimulate erythropoiesis (RBC production). 
4. Strenuous physical training: increased muscle mass demands more oxygen.


Also increased RBC count occur due to pathological causes:
1. Primary polycythemia: overproduction of RBCs due to bone marrow haemtological malignancy (Polycythemia Rubra Vera) in which there is increased blood viscosity leading to possibility of vascular thrombosis. 
2. Secondary polycythemia: due to hypoxia, smoking, cyanotic congenital heart disease, and chronic lung disease.  
2. Drugs: gentamicin and methyldopa.

Interfering technical factors
The following factors may interfere with accurate determination of test results.
1- Failure to use the proper anticoagulant in the collecting tube and to adequately mix the sample and anticoagulant.
2- Hemolysis due to rough handling of the sample.
3- Hemoconcentration due to prolonged tourniquet constriction.
4- Hemodilution caused by drawing the sample from the same arm that is being used for I.V infusion of fluids.
5- High WBC count, which falsely elevate RBC count in sedimentated and automated counters. 
6- Diseases that cause RBCs to agglutinate or form rouleaux, which falsely decrease RBC count.
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