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PRACTICAL PHYSIOLOGY 

Clinical Haematology 

Lab.  1 

- Introduction in haematology 

- Anticoagulant 

- Blood films  

- Stains of blood 

Haematology is the study of the blood forming tissue and circulating blood 

components. The functions of the blood are transported nutrients hormones 

and oxygen to the tissues and collect the wastes from cellular metabolism. 

The circulating blood accounts for 5-7% of the total body weight and is 

composed of two major components: 

1- Cellular elements which are include RBCs, WBCS and platelets. 

2- Fluid elements , Plasma is the fluid portion of the of the blood in which 

cellular elements are suspended and circulating throughout the body , it 

contains water 70% of the body water , electrolytes (Na , K , Cl , H , Mg , 

Ca) and proteins .  

Anticoagulants: 

It is chemical substance or substances which are prevent coagulation of the 

blood. 

1- EDTA (Ethylenediamine tetra-acetic acid): 

The sodium and potassium salts of EDTA are powerful anticoagulants and 

they are especially suitable for routine haematological work like Hb, ESR. 

EDTA acts by its chelating effects on the Calcium in blood. 

2- Trisodium citrate: 

It acts by chelating Ca used for ESR estimation, nine volumes of blood are 

added to one volume of Trisodium citrate solution. 
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3- Oxalate: 

e.g.: Potassium oxalate when increase use many cause shrinkage of cells . 

Also double oxalate (Potassium oxalate and ammonium oxalate) are used 

together in ratio 2:3 should not be used for urea. 

4- Heparin: 

Powder or liquid acts by inhibiting thrombin and other stages of clotting 

factors activation.  

5- Special anticoagulants are include ACD (Acid Citrate Dextrose) and CPD 

(Citrate Phosphate Dextrose) used in blood banks. 

 

Blood films: 

There are two types of blood film: 

1- Thin blood film: 

Thin blood film is prepared by spreading small drop of blood on the clean 

glass slide by using smooth edges slid or spreader with the angels 30o. It used 

for detecting blood cells.  

2- Thick blood film: 

This type is prepared by placing a small drop of blood in the center of a slide 

and spreading it out with a corner of another slide to cover an area about four 

times its original area. It used for detecting blood parasite such as Malaria.  

 

Stains of the blood: 

- Lieshman,s stain 

- Giemsa,s stain Romanowsky stains 

- Wright,s stain 

- Jenner,s stain  
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Fixation of blood film: 

Fixation is occurred by drying and alcohol. 

 

Preparation of stain (Leishman,s stain): 

- 500 ml of methanol. 

- 1.5 g of lieshman,s powder . 

Shake well and then incubate at 37oC overnight. 

 

Procedure of staining by lieshmanss stain: 

Dry the film in the air and flood the slide with the stain, after 2 minutes add 

double the volume of water and leave it for 5-7 minutes. Then wash the slide, 

drying and examine under 10X, 40X and 100X (use oil).  

Differences between capillary and venous blood: 

      Venous blood and capillary blood are not quite the same. Capillary blood 

is obtained by skin puncture and venous blood is obtained directly from the 

vein. 

The PCV, RBCs count and Hb of capillary blood are slightly greater than 

the venous blood. The total leucocytes and Neutrophil are higher by about 

8%. The monocyte count by about 12% and in some cases by as much as % 

especially in children. 

While platelets, count appear to be higher in the venous than capillary 

blood in average about 9% and in some cases by as much as 32% this is may 

be due to adhesion of platelets to the skin puncture.  
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Lab.  2 

Red Blood Cells (RBCs) Count: 

Mature erythrocyte is highly specialized cell. It lacks sytoplasmic 

organelles such as nucleus, Mitochondria and Ribosomes. Shape of 

mature RBC is flattened bilaterally usually referred as biconcave disc 

but on fixed blood stained smears, it appears as circular with an area of 

central pallor.  

 

Structure of RBC: 

1- Cell membrane : It’s consist of three layers : 

A - Outer layer: Consist of glycoprotein which carry the mucopolysacchride 

blood group antigen. 

B – Middle layer: It’s phospholipids bilayer stabilized by cholesterol. 

C- Inner layer: Has protein molecule extending towards the cell interior. 

2- Cytoplasm is subdivided into Hb and stroma. 

 

Function of RBC: 

 Transport of O2 from lung to the tissues and reverse transport of CO2 and 

buffering of blood. The life span of RBC is 120 days. 

 

Normal value of RBCs: 

In adult male 4.5 - 6.5 million cells/cu.mm. 

In adult female 3.8 – 5.8 million cells/cu.mm. 

 

Apparatus: 

Haematocytometer (special pipette, neubauer chamber, cover slide), 

Microscope and test tube. 
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Reagents: 

1- Hayems solution: It contains NaCl 0.5%, Na2SO4 2.5% and HgCl2 0.25%. 

2- Formalin solution 40%. 

Principle of dilution RBCs: 

This method consist of an accurate dilution of measured quantity of blood 

with isotonic solution which prevent coagulant of blood and destruction 

other blood cells. 

 

Procedure: 

-Take 4 ml of solution (formalin solution). 

- add 20 µl of blood. 

Mixing and wait 5 minutes, clean neubauer chamber and covered with cover 

slide and then put drops of diluted blood. Wait for 2 minutes and examine 

under microscope (10x and 40x). 

 

Calculation of RBCs: 

 

        Total RBC = 
𝑁𝑜 .𝑜𝑓 𝑐𝑜𝑢𝑛𝑡𝑒𝑑 𝑅𝐵𝐶

𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑐𝑜𝑢𝑛𝑡𝑒𝑑 𝑐ℎ𝑎𝑚𝑏𝑒𝑟
 × dilution 

                          = Z × 10000 cells/cu.mm. 

 

-What is benefit from counting RBCs? 

To know if there is increase or decrease in the number of RBC. In the 

increase number above normal value which is called polycythemia while 

decrease number of RBC less than the normal value which is called anemia.  
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Lab.  3 

-Hb (Haemoglobin) estimation . 

- PCV (Packed Cell Volume). 

- ESR (Erythrocyte Sedimentation Rate). 

 

Hb estimation: 

     Hb is about 28% of RBC. Hb molecule is spherical with a maximum 

diameter 6.4µm, is composed of heme moiety which contains one ferrous 

iron carried in a prophyrin ring and globin tetramer of polypeptide chains 

which are bound to the heme moiety and is composed of two alpha and two 

β chains. 

Types of Hb:- 

1. Hb A: consist of two α and two β chains (96 – 98%). 

2. Hb A2: consist of two α and two δ (delta) chains (1.5 – 3%). 

3. Hb F: consist of two α and two γ chains (0.5 – 1%). 

 

Normal range of Hb: 

- In adult male = 14 – 18 g/dl. 

- In adult female = 11.5 – 16 g/dl. 

- Children (1 year) = 11-13 g/dl.  

- Children (10 – 12) = 11.5 – 14.5 g/dl. 

 

Method for estimation Hb: 

1- Haemiglobincyanid (cyanomethaemoglobin) method.  
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2- Oxyhaemoglobin method.  

3- Sahils acid – haematin method.  

4- Alkalin – haematin method.  

5- Specific gravity method. 

 

Sahlis method: 

Principle: Estimation Hb by using 0.1 N HCl which reacts with the blood 

results in acid haematin (brown color) then compatibility this color with the 

standard color and read the Hb value. 

Apparatus: 

Haemometer (graduated tube, standard color, glass rode) 

Specimen:- 

EDTA venous blood or finger puncture (capillary blood). 

Procedure: 

Put 0.1 N HCl in graduated tube to 20 mark. Add 20µl of blood , mixing and 

leave it 5-15 minutes to convert Hb to the haematin brown in color , then 

add distilled water (D.W) until compatibility occur between color of solution  

in graduated tube and standard color , then read Hb value .  

 

Cyanmethaemoglobin method: 

The world health organization (WHO) recommended this method for 

determining the Hb concentration of blood.  

Principles: 

The basis of the method is solution of blood in a solution (Drabkin’s 

solution) containing potassium cyanid and potassium ferricyanid. 

Haemoglobin, Methaemoglobin and carboxyhaemoglobin are converted to 

cyanmethaemoglobin. The absorbance of the solution is measured in a 

spectrophotometer at wavelength 540 nm. 
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Reagent: 

Drabkin’s solution:- 

1- Potassium ferricyanide 200 mg.  

2- Potassium cyanid 50 mg.  

3- Potassium dihydrogen phosphate 140 mg. 

4- Non-ionic detergent 1 ml. 

Apparatus: 

-Test tubes. 

- Spectrophotometer. 

Specimen: 

Venous blood or capillary blood. 

Procedure of cyanmethaemoglobin method: 

1- 4ml of solution.  Mixing and wait at least 5minutes. 

2- 20µl of blood.   

Then read the absorbance in a spectrophotometer at 540nm by photoelectric 

colorimeter. 

This method is more accurate than sahli’s method because of HCl 

react with the blood result in unstable compound also lipid and protein can 

be interact with color of acid haematin (brown), while cyamethaemoglobin 

gives stable substance from its reaction and measured the value of Hb 

concentration in a spectrophotometer, while in sahli’s method read Hb 

depending on compatibility the color of solution with the standard color by 

inspection. 
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PCV estimation: 

PCV (Packed Cell Volume) or EVF (Erythrocyte Volume Fraction) or 

Hematocrit. 

 

Definition of PCV: 

Is the volume of RBC expressed as percent of the volume of the whole blood 

in the sample.  

Normal value of PCV: 

- In adult male = 40 – 54%. 

- In adult female = 37 – 47 %. 

Methods: 

1. Estimate by modern automated blood cell counters. 

2. Wintrob’s tube. 

3. Microhematocrit capillaries (common use). 

Specimen: 

Venous blood or capillary blood (finger puncture). 

Apparatus: 

- Microhematocrit capillary tube (heprinized).  

- Microhematocrit centrifuge. 

- Microhematocrit reader. 

- Plasticine. 

Procedure of PCV: 

 Full the 3/4 of capillary tube with the blood and close one end of the 

tube by plasticine or by heat, put the tube in the microhematocrite centrifuge 
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(12000 cycle / 5minutes), read PCV value by hematocrite reader. We show 

three layers: 

1. Upper layer (plasma). 

2. Middle layer (Buffy coat) consist of WBC. 

3. Lower layer (RBC). 

 

Physiological variation of pcv and Hb: 

1. There are differences in Hb, PCV value depending on sex and age. 

2. In normal pregnancy increase in plasma volume and this result in a 

progressive fall in Hb, PCV and RBC count. 

3. The effect of altitude is to raise the Hb and PCV. 

 

Pathological variation of Hb and PCV: 

1. Decrease in Hb and PCV values in anemia. 

2. Increase PCV value in polycythemia and dehydration.  
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Lab. 4 

ESR estimation: 

 ESR (Erythrocyte Sedimentation Rate) is the rate at which erythrocyte 

sedimentation on their native plasma by rouleaux formation. 

Normal value of ESR: 

- In adult male = 0-15 mm/hr. 

- In adult female = 0-20 mm/hr.  

Methods for estimation ESR: 

- Wintrob’s tube method. 

- Westergren. 

Specimen: 

Venous blood. 

Principle of westergren method: 

 In this method anticoagulant diluted blood is sedimented in an open-

end glass tube of 30 cm length of westergren tube is mounted vertically on a 

stand or westergren rack and read directly after 60 minutes (1hr) . 

Apparatus : 

- Westergren tube (0-200 mm). 

- Westergren rack. 

Reagent: 

Trisodium citrate (32 g/L). 

 

Procedure of ESR: 

1- 0.4 ml of solution               mixing          

2- Add 1.6 ml of blood 
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Full the westergren tube by anticoagulated blood, then put the tube vertically 

in the westergren rack. The ESR value read directly after 60 minutes. 

Stages of ESR: 

1. First 10 minutes: is the period of aggregation rouleaux formation 

occurs at the stages, sedimentation is low. 

2. Next 40 minutes: is the period of fast settling, during this period rate 

of fall is constant. 

3. Last 10 minutes: is the final period of packing. 

 

Rapid ESR: 

1. Acute rheumatic fever. 

2. Acute myocardial infarction. 

3. Active rheumatoid arthritis. 

4. Nephrosis. 

5. Shock. 

6. Post-operative (for variable period). 

7. Liver disease (depend on blood proteins). 

 

 

Slow ESR: 

1. New born infants. 

2. Polycythemia. 

3. Congestive heart failure. 

4. Allergic state. 

5. Sickle cell anemia. 
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Red cell indices (absolute value of RBCs): 

1- MCV (Mean Cell Volume) : 

 

MCV= 
𝑃𝐶𝑉∗10

𝑅𝐵𝐶 𝑐𝑜𝑢𝑛𝑡  
  

 

Normal value of MCV = 70 – 96 fi (femtoliter). 

 

2- MCH (Mean Cell Haemoglobin) : 

 

MCH = 
𝐻𝑏∗10

𝑅𝐵𝐶 𝑐𝑜𝑢𝑛𝑡
  

 

Normal value of MCH = 27 – 32 pg (picogram). 

 

3- MCHC (Mean Cell Haemoglobin Concentration) 

 

MCHC = 
𝐻𝑏∗100

𝑃𝐶𝑉
  

 

Normal value of MCHC = 31 – 35 g/L. 

 

Theses indices are the basis for classifying anemia. 
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Lab.  4 

Total white blood cells count (TLC): 

 WBCs (Leucocytes) are colorless, nucleated cells. These cells can 

be classified according to the presence or absence of specific – staining 

granules in the cytoplasm. There are two types of WBC: 

1. Granulocytes which are included neutrophils, eosinophils and 

basophils.  

2. A granulocytes which are included lymphocytes and monocytes. 

The primary function is protection against invading organisms, this 

function in one of two ways: 

A. Phagocytosis: engulf the pathogenic organism or foreign particles. 

These cells have the capacity to move from the blood stream into the 

tissues where they needed. 

B. Immune mechanism: are associated with humoral and cell mediated 

immunity. 

The normal value of WBC in adult is 4000 – 11000 cells /cu.mm. 

Reagents (Turke’s solution): 

-Glacial acetic acid 2%. 

-Gention violet 1% (few drops). 

-D.W 100 ml. 

Apparatus: 

Haemocytometer (neubauer chamber and cover slid). 

 

Principle of method: 

 The same principle of RBC. An accurate dilution of WBC by 

measured quantity of blood to lyse other cells and leave WBC also stain 

nuclei of WBC by gention violet. 
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Procedure: 

0.4 ml of solution      mixing and wait 5 minutes. 

20µl of blood  

 

Clean the neubauer chamber and put clean cover slide, then put 

drop of diluting blood after mixing and leave it 2 minutes and examine 

under microscope. 

 

Calculation: 

 

 

Total WBC count = 
𝑁𝑜.𝑜𝑓 𝑐𝑒𝑙𝑙 𝑐𝑜𝑢𝑛𝑡𝑒𝑑

𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑐𝑜𝑢𝑛𝑡𝑒𝑑 𝑐ℎ𝑎𝑚𝑏𝑒𝑟 
  × dilution. 

 

- If count in 4 squares, TLC = Z × 50. 

- If count in 2 squares, TLC = Z × 100. 

- If count in 1 squares, TLC = Z × 200. 

 In this method dilution is 1/20. TLC is very important for diagnosis 

of disease especially when the counting associated with differential WBC 

count. 

 

Physiological variation: 

1. Increase slightly in the afternoon. 

2. Increase in food intake. 

3. Increase in the physical exercise. 

4. Increase in the emotion. 

5. Pregnancy (moderate increase) also following parturition. 
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Pathological variation: 

-Leucocytosis: Increase in the total no. of WBC above the normal value 

such as in bacterial infection (e.g staph spp.) and in adrenaline injection. 

- Leucopenia: Decrease in the total no. of WBC less than normal value e.g 

brucellosis (Malta fever). 
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Lab.  5 

Differential WBCs count: 

WBCs can be divided into two categories according to the presence or 

absence of granules in their cytoplasm: 

1- Agranulucytes: lymphocytes and monocytes. 

2- Granulocytes: Neutrophils, Esinophils and Basophils. 

Principle: 

There are five types of WBCs which differ in size, shape of nucleus, color of 

granules in the cytoplasm and other features. So the proportion of each type 

called leukocyte type number fraction or differential WBC count. This count 

of WBC has diagnostic important. 

1- A granulocytes : 

-Lymphocytes: 

A: Small lymphocytes:  

-Size: Is approximately the size of RBC. 

- Shape: round. 

-Nucleus: Large occupying most of the cell. 

-Chromatin: dark, purple and dense. 

Cytoplasm: very little visible, blue and no granules.  

B: Large lymphocytes: 

- Size: larger than small lymphocytes. 

- Shape: round or irregular. 

- Nucleus: oval or round may lie to one side of the cell. 

- Cytoplasm: Abundant, pale blue with few granules. 

Normal value in adult = 20-40%. 
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Lymphocytes 

 

-Monocytes: 

- Size: the largest one. 

- Shape: irregular. 

- Nucleus: variable. Often kidney shape or horse-shoe shape. 

- Chromatin: arranged in strands. 

- Cytoplasm: granules fine dust like reddish in color. 

-Normal value in adult = 2-10%. 

- In patient suffering from malaria the cytoplasm of monocyte often 

contain brownish to black masses due to malarial pigment.  

 

 

Monocytes: 
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2- Granulocytes: 

- Neutrophils: 

-Size: larger than small lymphocyte. 

- Shape: round. 

- Nucleus: several or divided into 2-5 lobes. 

- Chromatin: appears as uniform deep purple mass. 

- Cytoplasm: abundant and pinkish in color. 

- Normal value in adult = 40 – 80 %. 

- The older cell is the greater number of lobes in the nucleus. 

 

Neutrophils 

 

- Eosinophils: 

 - Size: is same size of neutrophil. 

- Granules: larger, round, orange to red color, numerous and closely 

packed. 
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- Nucleus: usually two lobes, sometimes the cell appears damage with 

scattered granules. 

- Normal value in adult = 1-6 %. 

 

Eosinophils 

- Basophils: 

- Size: similar to neutrophil. 

- Shape: round. 

- Granules: very large, round, deep purple and numerous but less closely 
packed than the granules of eosinophil. 

- Nucleus: difficult to be seen because it is covered by granules. 

- Normal value in adult = 1-2 %. 

 

Basophil 
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Reagent: 

Leishman’s stain. 

Methods: 

1- Manual counted method. 

2- Automated differential counters. 

Procedure: 

1- Prepare thin blood film. 

2- Dry the smear and stain with the leishman’s stain (put drops of stain 

on the smear for 2 minutes, diluted by distilled water for 7 minutes, 

then washing) . 

3- Dry and examine under oil immersion lens. 

Calculation: 

No. L. M. N. E. B. 

 

 

 

 

 

 

 

 

     

Total=100      

 

- Lymphocyte = 
𝑋

100 
 ×100. 

- Monocyte = 
𝑋

100 
 ×100. 

- Neutrophil = 
𝑋

100 
 ×100. 

- Eosinophil = 
X

100 
 ×100. 

- Basophil = 
𝑋

100 
 ×100. 
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Diseases disorder of differential WBCs count: 

- Neutrophilia: 

Increase number of neutrophil above the normal value e.g : 

1- Acute infection (bacterial infection as staph. spp. and strep. spp). 

2- Trauma and hemorrhage. 

3- Malignancy. 

- Neutropenia: 

Decrease number of neutrophils less than the normal value e.g.: 

1- Some infection as Malariasis. 

2- Drugs and alcohol. 

3- Autoimmune diseases. 

- Lymphocytosis: 

Increase number of lymphocytes above the normal value e.g: 

1- Infection as viral and chronic bacterial infection. 

2- Neoplasm. 

3- Endocrine disease (thyrotoxicosis). 

- Lymphocytopenia: 

Decrease number of lymphocytes less than the normal value e.g: 

1- Pancytopenia. 

2- Drugs as steroid. 

3- Heart and renal failure. 

- Monocytosis: 

Increase number of monocytes above the normal value e.g.: 

1- Chronic bacterial infection such as TB. 

2- Parasite and viral infection. 

3- Malaria infection. 

4- Neoplasm. 

5- Collagen disease such as rheumatoid arthritis. 
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- Monocytopenia: 

Decrease number of monocytes less than the normal value e.g: 

Pancytopenia.  

- Eosinophilia: 

Increase number of eosinophils above the normal value e.g.: 

1- Allergic state (dermatitis). 

2- Drugs (penicillin). 

3- Parasitic infection. 

- Eosinopenia: 

Decrease number of the eosinophils less than the normal value e.g.: 

1- Drugs (steroid). 

2- Endocrine diseases (Cushing syndrome). 

3- Trauma. 

- Basophilia: 

Increase number of basophils above the normal value e.g.: 

1- Hypersensitivity states. 

2- Malignancy. 

3- Hypothyroidism. 

- Basopenia: 

Decrease number of the basophils less than the normal value e.g.: 

Hyperthyroidism.  
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Lab.  6 

- Platelets (Thrombocytes) count: 

 Platelets are produced by megacareocyte cell. It has disk-shape 

cytoplasmic structure. Platelets are released into the circulation to prevent 

bleeding caused by inherent or acquired defects in blood vessel wall. 

Platelets have a life span about 7-10 days. Normal value of platelets in 

adult is 150000-400000 cells/mm3. 

 

 

 

 

-Method for counting: 

1- Indirect method. 

2- Direct method. 
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1- Indirect method: 

In this method preparation thin blood film and according to the ratio of 

platelets to the RBCs after reading the slide is 
1

18
 which is called platelets 

ratio. 

2-Direct method: 

Principle: blood is diluted by a diluent that causes hemolysis of other 

cells and leave the platelets. Neubauer chamber is also used for counting 

platelets in the same squares which used for counting RBCs. 

 

-Specimen: 

Venous blood. 

-Reagents: 

1% ammonium oxalate. 

-Apparatus: 

Haemocytometer (neubauer chamber) and cover slids. 

 

-Procedure: 

1- 0.4 ml solution mixing and wait for 10 minutes. 

2- 20µl of blood   

 

Clean the neubauer chamber. Put cover slide then put drops of diluted 

blood in the chamber. Wait 2 minutes then examine under low power 

10X and high power 40X. 
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-Calculation: 

 

Platelets count = 
𝑁𝑜.𝑜𝑓 𝑐𝑒𝑙𝑙 𝑐𝑜𝑢𝑛𝑡𝑒𝑑

𝑣𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑐𝑜𝑢𝑛𝑡𝑒𝑑 𝑐ℎ𝑎𝑚𝑏𝑒𝑟
 × dilution 

 

Dilution in the platelets count = 
𝟏

𝟐𝟎 
 

 

Platelets count = Z × 1000 

 

-Physiological variation: 

A- Low platelets count  

1- Age: at birth the platelets number are less than the normal value, 

gradually rise to reach normal value at 3 months of age. 

2- Sex: there is no differences in platelets count except in the first day of 

menstruation. 

3- Season: lower count of platelets are observed in the summer than in 

winter. 

B- High platelets count: 

1- Exercise. 

2- High altitude. 

3- After hemorrhage. 
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-Pathological variation: 

A- Thrombocytosis: increase number of platelets above the normal value 

e.g.:  

1- Fracture of bone. 

2- After surgical operation. 

B- Thrombocytopenia: decrease the number of platelets less than the 

normal value e.g.: 

1- Radiotherapy in case of cancer therapy. 

2- Poisoning by certain drugs such as aspirin and sulfonamide. 

3- Leukemia. 

4- Certain infection that cause septicemia.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 29 

Lab.  7 

Reticulocytes count: 

 Reticulocytes are immature RBC (non nucleated red cell), larger than 

mature RBC, which still contain remains of RNA in their cytoplasm. 

Stained blood film with the supravital stain (new methylene blue or brilliant 

cresyl blue) RNA precipitate as bluish filament and granules. This 

procedure or technique is also used for Heinz body due to deficiency of 

G6PD enzyme. 

 Normal value of reticulocytes in adult is 0.5-2.5 %. Reticulocytes 

count is used clinically for measurement of erythropoietic activity because 

of reticulocytes passes to the blood and after 1-2 days in the blood, it 

become mature erythrocyte. 

 

 

 

- Reagent (supravital stains): 

1- New methylene blue. 

2- Brilliant cresyl blue. 
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- Brilliant cresyl blue: 

1- Brilliant cresyl 1gm. 

2- Trisodium citrate 0.4%. 

3-NaCl0.85 %. 

4- D.W 100 ml. 

- Apparatus: 

1- Test tube. 

2- Pipette or dropper. 

3- Incubator. 

4- Slides. 

5- Microscope. 

- Specimen: 

Venous blood. 

-Procedure: 

 Take an equal amount of blood and reagents (3 drops of blood and 3 

drops of reagents) in test tube , mixing and leave it in room temperature for 

5 minutes or in the incubator at 37c˚ for 20-30 minutes , then mixed and 

take small drop to make thin blood film . Examine under microscope (10×, 

40×, 100×). 

 

- Calculation: 

Reticulocytes count =
×

100 𝑅𝐵𝐶
  × 100. 
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- Physiological variation: 

1- Increase reticulocytes in the newborn. 

2- Increase in the high altitude due to less O2 tension. 

 

- Pathological variation: 

1- Increase number of reticulocytes in certain kinds of anemia such as 

iron deficiency anemia, hemolytic anemia and hemorrhagic anemia.  

2- Decrease number of reticulocytes such as aplastic anemia. Leukemia 

and sidroblastic anemia.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 


