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Physiology lab 3

Red Blood Cell (RBC) Count 



RBC

S Called erythrocytes, are biconcave-shaped cells that are small enough to pass through capillaries. 

Mature red blood cells do not contain nuclei because they must lose their nuclei in order to provide a 

room for hemoglobin which carry the oxygen. 

S A red blood cell count is the number of  red blood cells in one cubic millimeter of  blood.
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Red Blood Cell Production and Its Control 

S In the embryo and fetus, red blood cell production occurs in the yolk sac, liver, and 

spleen; after birth, it occurs in the red bone marrow.

S The average life span of a red blood cell is 120 days.

S The total number of red blood cells remains relatively constant due to a negative 

feedback mechanism utilizing the hormone erythropoietin, which is released from 
the kidneys and liver in response to the detection of low oxygen levels.
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Dietary Factors Affecting Red Blood Cell 

Production 

S Vitamins B12 and folic acid are needed for DNA synthesis, so they are necessary for the 

reproduction of all body cells.

S Iron is needed for hemoglobin synthesis.
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Destruction of Red Blood Cells

S With age, red blood cells become increasingly fragile and are damaged by passing 

through narrow capillaries.

S Macrophages in the liver and spleen phagocytize damaged red blood cells.

S Hemoglobin from the decomposed red blood cells is converted into heme and 

globin.

S Heme is decomposed into iron which is stored or recycled and biliverdin and 

bilirubin which are excreted in bile. 
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Normal values of  RBCs

S Newborns: 4.8 – 7.2 million 

S Adult males : 4.9 – 5.5 million

females : 4.4 – 5.0 million 

S Pregnancy : slightly lower than normal adult values 

S Children : 3.8 – 5.5 million

S The number of red blood cells is a measure of the blood's oxygen-carrying capacity. 
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Medical consideration 

S Anemia : decrease in RBC

S Polycythemia : increase in RBC 

S Polycythemia Vera : is a disease of  unknown origin that results in an abnormal increase in red blood 

cells.

S Dose the females have the same RBC count as males? 

No, males have large muscle mass that need more O2, moreover, female            loss an amount of  

blood during menstrual cycle. 
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Higher-than-normal numbers of  RBCs may be due to

S Cigarette smoking.

S Problem with heart's structure and function that is present at birth (congenital heart disease)

S Failure of  the right side of  the heart.

S Dehydration (such as from severe diarrhea).

S Kidney tumor (renal cell carcinoma).

S Low blood oxygen level (hypoxia).

S Scarring or thickening of  the lungs (pulmonary fibrosis).
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Lower-than-normal numbers of  RBCs may be due to

1. Massive loss, such as acute hemorrhage.

2. Abnormal destruction of  RBC.

3. Lack of  substances needed for RBC production. 

4. Chemotherapy. 

5. Leukemia.

6. Malnutrition.

7. Nutrition deficiencies of  iron, copper, folic acid, vitamin B6, or vitamin B12.

8. Overhydration.

9. Pregnancy.
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Methods 

S Manual method

S Electronic cell counting .
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Manual method 

S Materials :

1. Anticoagulant like heparin, EDTA or capillary blood.

2. Hayem’s solution ( diluting fluid).

3. RBC pipette.

4. Haemocytometer.

5. Microscope.

6. Lancet.

7. Alcohol.

8. Cotton .
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S Anticoagulant: prevent coagulation of  blood.

S Hayem’s solution : an isotonic fluid used for diluting blood samples in 

red blood cell counts, contain: 

I. HgCl2 (0.05 g): preservatives.

II. NaCl (0.5 g) : keep the fluid isotonic.

III.Na2So4 (2.5 g) : discourages clumping of  the RBCs
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Haemocytometer

S Consist of  :

1. WBC pipette .

2. RBC pipette. 

3. Coverslip.

4. Counting chamber. 
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RBC pipette 

S Composed of  a stem and mixing chamber with red bead.

S RBC pipette differs from WBC pipette, it has red bead, while WBC 

pipette has white bead. RBC pipette graduation up to 101, while WBC 

pipette reach up to 11. mixing chamber of  RBC pipette is much bigger 

than WBC pipette.
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Procedure 

S Wipe finger with cotton soaked with alcohol, with a sterile lancet do small prick on the fingertip. 

When a drop of  reasonable size has collected ,Use pipette to Aspirate blood to the mark 0.5.

S Aspirate diluting Hayem’s solution to the 101 mark. Hold the pipette horizontally and role it with 

both hands between finger and thumb for 2-4 min to ensure the mixing of  the content. Discharge 

the quarter of  the content to remove the unmixed fluid in the stem portion.

S Touch the tip of  the pipette on the surface of  the counting chamber 45 degree to allow flowing of  

the mixture under the cover slip. 
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Haemocytometer“neubauer“
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S Place the Neubauer chamber on the stage of  the microscope and allow 2 

minutes for the cell to settle.

S Use 40x objective, include all cells lying on the upper -left lines of  any 

square, omit the cells on the lower and right- hand lines.

S Count the cells in 5 medium squares of  16 small squares ( 80 small 

squares, one at each corner and one in the middle. 
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Calculation 

S Count the number (N) of  cells in 80 small squares.

S Total number of  RBC /mm3 = N x 10000 

S Size of  80 small squares = 1/20 x 1/20 x 1/10 x 80 = 1/50=0.02 mm3

S Chamber factor = required volume/counted volume

= 1/0.02= 50 

RBC factor = chamber factor x dilution factor

50 x (final vol./ initial vol.) = 50 x (101-1/0.5) = 10000 
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