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 ABO Slide Agglutination Test 
  
Objectives: 
1.Using the slide agglutination method, determine with 100% 
accuracy the ABO group of specimens using reagent 
antiseras, blood specimens, and other materials provided. 
2.If applicable, evaluate reagent package inserts / 
instructional materials to determine the substance being 
analyzed, the principle of the procedure, the expected value, 
significance of abnormal results, limitations of the procedure, 
and troubleshooting procedures to follow if / when control 
results are unacceptable. 
3.Utilize lecture notes, textbook and laboratory information 
to answer study questions. 



Material: 

1.Antibody A 

2.Antibody B 

3.Red blood cells (#1 and #2) 

4.Slides 

5.Applicator sticks 

6.Pipets 



Procedure: 

1.On the section of slide labeled anti-A place one drop of 

antibody A. 

2.On the section of slide labeled anti-B place one drop of 

antibody B. 

3.Place one drop of cells in each antibody containing circle. 

4.Carefully mix each solution with a separate applicator stick. 

5.Tilt slowly for one minute. 

6.Record results. 









BLEEDING TIME 

AIM    To determine the bleeding time of a subject. 

Requirements: 

Sterile lancet, cotton, rectified spirit, filter paper, stop 

watch. 



Procedure: 

Duke’s method: Sterilize the finger tip using rectified spirit and allow to dry. 

Make a sufficiently deep prick using a sterile lancet, so that blood comes out 

freely without squeezing. Note the time (start the stop-watch) when bleeding 

starts. Mop the blood by touching the finger tip with a filter paper. This is 

repeated every 15 seconds, each time using a fresh portion of the filter paper, till 

bleeding stops. Note the time (stop the stop-watch). It is seen that the blood stains 

on the filter paper get smaller to disappear finally when bleeding stops. 



Discussion: 

Bleeding time is the interval between the moment when 

bleeding starts and the moment when bleeding stops. 

Normal bleeding time (Duke’s method) is into 4 minutes. 

Bleeding time is prolonged in purpuras, but normal in 

coagulation disorders like haemophilia. 



CLOTTING TIME 

AIM 

To determine the clotting time of a subject.  

Requirements:  

Fine capillary glass tubes of about 10 mm length, 

cotton, rectified spirit, lancet, stop watch. 



Procedure: 

Capillary tube method: (Wright’s method) 

Under sterile precautions make a sufficiently deep prick in the finger 

tip. Note the time when bleeding starts (start the stop watch). Touch 

the blood drop at the finger tip using one end of the capillary tube 

kept tilted downwards. The tube gets easily filled by capillary action. 

After about two minutes start snapping off small lengths of the tube, 

at intervals of 15 seconds, each time noting whether the fibrin thread 

is formed between the snapped ends. Note the time (stop the stop 

watch) when the fibrin thread is first seen. 



Hematocrit 

To determine the hematocrit (percentage of red blood 

cells) in a whole blood sample, the cells must be 

separated from the liquid plasma. This separation can be 

rapidly accomplished by placing a tube of blood in 

acentrifuge. The force created by the spinning motion of 

the centrifugecauses the cells to be packed into the lower 

end of the tube. The quantities of cells and plasma can 

then be measured, and the percentage of cells (hematocrit 

or packed cell volume) can be calculated to determine the 

hematocrit in a blood sample, follow these steps: 



a. Thoroughly wash hands with soap and water and dry them with paper 

towels. 

b. Cleanse the end of your middle finger with an alcohol swab and let the 

finger dry in the air. 

c. Remove a sterile disposable blood lancet from its package without 

touching the sharp end. 

d. Puncture the skin on the side near the tip of the middle finger with the 

lancet and properly discard the lancet. Wipe away the first drop of blood 

with the alcohol swab. 

e. Touch a drop of blood with the colored end of a heparinized capillary 

tube. Hold the tube tilted slightly upward so that the blood will easily move 

into it by capillary action. To prevent an air bubble, keep the tip in the 

blood until filled. 



h. Place the sealed tube into one of the numbered grooves of a 

microhematocrit centrifuge. The tube’s sealed end should point outward 

from the center and should touch the rubber lining on the rim of the 

centrifuge. 

i. The centrifuge should be balanced by placing specimen tubes on 

opposite sides of the moving head, the inside cover should be tightened 

with the lock wrench, and the outside cover should be securely fastened. 

j. Run the centrifuge for 3–5 minutes. 

k. After the centrifuge has stopped, remove the specimen tube. The red 

blood cells have been packed into the bottom of the tube. The clear liquid 

on top of the cells is plasma. 



RED BLOOD CELL COUNT (RBC COUNT) 

 To conduct a red blood cell count, you will dilute a known volume of blood 

with a fluid that prevents coagulation and then place the mixture into a 

counting chamber of known volume: a hemocytometer. There are so many red 

blood cells in the blood that it would be impossible to count them in pure 

blood: dilutions have to be made to decrease their number.    

The cells are then counted by microscopic inspection, and corrections for 

dilution and volume are made to obtain the result in cells per cubic millimeter 

of blood. The hemocytometer counting chamber is a special thick glass slide 

with a central platform, divided in two and surrounded by gutters. The 

platform is exactly 0.l mm below the surface of the slide. When the special 

thick (and expensive!) cover slip is placed on the slide, a chamber 0.l mm 

deep is formed. In the center of each half of the platform is an engraved area 

3 mm x 3 mm (9 mm2 ). It is divided into 9 equal areas, each l mm2 . The 

central area is further divided (by triple lines) into 25 equal squares; each of 

these is again divided into l6 very small squares, each with an area of 0.0025 

mm2 .                                        



 EXERCISE Equipment:                                                        

                       

  bovine blood in Eppendorf tube                                         

                       

  red blood cells Unopette kit: reservoir and capillary 

pipette (Becton Dickinson)                                                    

                                 

  hemocytometer and its cover                                             

                        

  box of Kimwipes                                                                

                        

 microscope                                                                          

                       

  hand counter  



1. Examine the Unopette Reservoir for red blood cell determinations and the 

capillary pipette assembly. Identify the reservoir chamber, diluent fluid, protective 

shield on the capillary pipette and the pipette itself. Note the color of the 

reservoir's bottom surface. It should be red.                        

 2. Hold the reservoir on a flat surface in one hand, and hold the pipette assembly 

in the other hand. Push the tip of the pipette shield firmly through the diaphragm 

in the reservoir neck. Pull out the assembly unit from the reservoir and remove the 

protective shield from the pipette assembly with a twist.                                           

                                         

3. Invert gently the Eppendorf tube containing the blood 2-3 times (to avoid blood 

cells settling at the bottom of the tube).                                    

4. Open the Eppendorf tube containing bovine blood. Holding the pipette almost 

horizontally, touch the tip of it to the surface of the blood ( the blood is sampled 

from a finger. The procedure is the same when the blood is sampled from a tube). 

The pipette will fill by capillary action. When the blood reaches the end of the 

capillary bore in the neck of the pipette, the filling action will stop. Carefully wipe 

any excess blood from the pipette's surface with a Kimwipe.  



 5. Squeeze the reservoir slightly, to force out a small amount of air. While still 

maintaining pressure on the reservoir, cover the opening of the overflow 

chamber of the pipette with your index finger and push the pipette securely into 

the reservoir neck.                                                        

6. Release the pressure on the reservoir, and remove your finger from the 

pipette opening. Negative pressure will draw the blood into the diluent fluids.   

                                                                                                          

7. Mix the contents of the reservoir chamber by squeezing the reservoir gently 

two or three times. Squeeze gently so that the diluent is not forced out of the 

chamber. Also invert the reservoir gently a few times.                

 8. Remove the pipette from the chamber, reverse its position, and replace it on 

the reservoir. This converts the system into a dropper assembly.       

 9. Squeeze a few drops out of the system into a container, or wipe with tissue 

to clean the capillary bore. Now you are ready to fill the blood counting 

chamber.  



10.Wipe the cover of the hemocytometer and position it as shown in. 11.Hold the end of the pipette and squeeze the sides 

of the reservoir so that you can deposit a small drop of the diluted specimen onto the polished surface of the counting 

chamber, next to the edge of the cover. Just fill the chamber; do not slop over into the gutter. Be careful not to allow the 

chamber to overfill. If the chamber overfills, fill the other side of the chamber. If you do not succeed (it is an art!), wash 

the hemocytometer and its cover with warm water and soap, rinse thoroughly, wipe it dry and try again.                              

                             

12.Carefully, place the charged hemocytometer on the microscope stage, and focus with the low-power objective to bring 

the small (R) grid areas into clear view.                                                                                              

 13.Then move the high-power objective (X10) into place, and count the number of cells in each of the five specified areas 

marked R. On the edges of the squares, count only the cells that touch the lines on the left and top sides. Omit the cells 

touching the lines at the bottom and right side. It may be necessary to wait a few minutes before counting to permit the 

cells to settle.                                                                                           

14.Rinse the hemocytometer and wipe it dry.                                               

15.Calculations: Calculate the number of red blood cells per mm3 in cow and human blood. Each tiny square has an area 

of 0.0025 sq. mm. and a depth of 0.l mm. The volume is therefore 0.00025 mm3 . 80 (5 x 16) squares are counted, so the 

total volume is 80 x 0.00025 = 0.02 mm3 . Thus the number of cells per mm3 in the diluted blood is: N x (1/0.02) = N x 

50 (N being the number of cells counted in the 5 RBC squares of the hemocytometer) Since dilution in the Unopette 

reservoir was l:200, this factor is further multiplied by 200 N x 50 x 200, or N x l0,000 = number of RBC per mm3 of 

whole blood. Reminder: 1ul = 1 mm3 Write results of your calculations (to the nearest 0.1 million or 100,000) in Table. 

16.Write your results in Table. Although we used bovine, not human, blood Table  also includes results obtained from 

human male and female subjects. Calculate the RBC counts for the cow and the human male and female. Clean up Wash 

the hemocytometer slide and cover slip with warm water and soap, rinse thoroughly, and dry before proceeding to the 

WBC count.  







Procedure 

l. Use a microhematocrit reader to determine the percentage of red blood 

cells in the tube. If a microhematocrit reader is not available, measure the 

total length of the blood column in millimeters (red cells plus plasma) and 

the length of the red blood cell column alone in millimeters. 

Divide the red blood cell length by the total blood column length and 

multiply the answer by 100 to calculate the  percentage of red blood /m 

cells.And record the test result. 



Discussion: 

Clotting time is the interval between the moment when bleeding 

starts and the moment when the fibrin thread is first seen. Normal 

value is 3to 10 minutes. 

Bleeding time and clotting time are not the same. Bleeding time 

depends on the integrity of platelets and vessel walls, whereas 

clotting time depends on the availability of coagulation factors. 

In coagulation disorders like haemophilia, clotting time is 

prolonged but bleeding time remains normal. 

Clotting time is also prolonged in conditions like vitamin K 

deficiency, liver diseases, disseminated intravascular coagulation, 

over dosage of anticoagulants etc. 



Complete Blood Count 
Determination of Hematocrit value 

(H) 

(Packed Cell Volume = PCV) 
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This is the percentage ratio of red cells volume 
to the total blood volume. 

 
PCV = ( RBCs volume  ∕  total blood volume) ×100 





Methods of measurement : 

Principle : 

 -When a blood Sample to which an anticoagulant is added is 
centrifuged, the blood is separated into 3 layers : 

 

- RBCs are precipitated in the bottom 

 

Buffy coat : greyish white layer made up of WBCs  & platelets 

 

- Clear plasma layer above 

 









MicroHematocrit Method : 

Equipments :  

                       - Heparinized capillary tube                     
( 7.5 mm in length &internal                                     
diameter1 mm )  

                      -  Centrifuge apparatus 

                      -  Disposable syringe 

                      -  Graduated H scale ( ruler ) 



Procedure : 
1- Allow blood to enter the tube by capillarity then the tube is 

sealed by a plastic seal. 
  
2- The tubes are centrifuged at a rate of 6000 r.p.m. for 5 minutes 
 
3- After centrifugation the H is measured using a special graduated 

H scale ( ruler ) 
 ( the capillary tube should be parallel to graduation and lower level 

of RBCs on zero line of the scale and the upper level of the scale 
and the upper level of the clear plasma on 100 % line ) 











Microhematocrit method is preferred due to:  

 

1 – Easier 

 

2 – More accurate  

 

3 – Uses less amount of blood 



 Normal Values  :   

 

                      ▪  Adult male         42 – 48         % 

 

                      ▪  Adult female      38 – 42         % 

 

                     ▪  Newly born             55            % 

 

                     ▪  Children                  36           %  



 Clinical Significance :  

 

               ■ Diagnosis of Anaemia (if H is less than normal)  

 

               ■ Diagnosis of polycythaemia ( if H is more than  

                     normal H 



Factors affecting hematocrit : 

 

It is affected by changes in: 

 

 - The number of RBCs 

  

 - Volume of plasma. 



Causes of H 

decrease 

Causes of H 

increase 

Anemia Polycythemia RBCs volume 

1- Overhydration. 

 

2- Fluid  transfusion. 

1- Dehydration. 

 

2- severe burns 

Plasma volume 

1- Small vessels. 

 

2- Arteries. 

1- Large vessels. 

 

2- Veins. 

Blood vessels 



Above normal range of PCV 
The Polycythemia (increase R.B.Cs numbers) and (dehydration) 

occur in  
1. sever diarrhea 
2. sever burn 
3. vomiting or drinking too little of water  
4. use diuretics. 
5. loose of the fluids lead to decease the volume of plasma 

compared with R.B.Cs. 
6. diabetes mellitus. 
7. Erythrocytosis 
8. Hemorrhage 
9. Hemoconcentration 
10. Pancreatitis 
  

 
 



Below normal range of PCV  
• occur in 

1.  anemia and leukemia because the disorder in bone marrow 
function that leads to low numbers of R.B.Cs  

2. in sever bleeding  

3.  in pregnancy. 

4. Cirrhosis and fatty liver 

5. congestive heart failure 

6. hemolytic reactions to chemicals or drugs 

7. Hypothyroidism 

8. pneumonia 

 

 

 



 WHITE BLOOD CELL COUNT (WBC COUNT)  

  

The method used is similar to that used for the red 

blood cell count. There are a few differences.  

1. The white and red blood cell diluents differ. The 

white blood cell diluent hemolyses the red blood cells 

and thus they will not interfere with the white blood 

cell counting process.  

2. The number of cells will be counted in each of the 

four specified areas of the hemocytometer – 4 corners 

of hemacytometer grid marked.  



EXERCISE  Equipment: 

 bovine blood in Eppendorf tube  

 white blood cells Unopette kit: reservoir 

and capillary pipette (Becton-Dickinson)  

 hemocytometer and its cover  

 box of Kimwipes  

 microscope  

 hand counter   



It should have a blue bottom surface. Do not forget to invert gently the 

Eppendorf tube containing the blood before pipetting it.  

1. Place the hemocytometer on the microscope stage. With the low power 

objective, focus on the chamber area to bring the four large (w) corner 

regions into view.  

2. Determine the number of cells in each of the four specified areas. On the 

edges of the squares, count only the cells that touch the lines on the left and 

top sides. Omit the cells touching the lines at the bottom and right side. It 

may be necessary to wait a few minutes before counting to permit the cells 

to settle.  

3. Rinse the hemocytometer and wipe it dry.  

4. Write your results in the table.  



6. Calculations: Each of the 4 W squares has an area of 1mm2 

and a depth of 0.1 mm. The total volume is therefore 4 x 1 x 0.1 

= 0.4 mm3 . The number of cells per mm3 in the diluted blood 

is: N x (1 / 0.4) = N x 2.5 (N being the number of cells counted) 

Dilution in the reservoir was l:20; therefore there are N x 2.5 x 

20 = N x 50 WBC per mm3 of blood. Write results of your 

calculations (to the nearest 100) Clean up DO NOT discard the 

cover slip. Wash the hemocytometer slide and cover slip with 

warm water and soap, rinse thoroughly and let it soak in a 10% 

bleach solution in the plastic container labeled "hemocytometer 

- cover - Sahli tube - glass rod". 



Staining a Peripheral Blood Film 

PRINCIPLE  

A blood film is stained with Leishman’s stain 

and scanned under oil immersion, from one end 

to the other. As each WBC is encountered, it is 

identified until 200 leukocytes have been 

examined. The percentage distribution of each 

type of WBC is then calculated. Knowing the 

TLC and the differential count, it is easy to 

determine the number of each type of cell per 

mm3.  



APPARATUS AND MATERIALS 

 1. Microscope. •5–6 Clean glass slides. •Sterile lancet. •Cotton 

and gauze swabs. •70% alcohol. •Glass dropper.                                      

 2. A drop bottle containing Leishman’s stain.                                     

 3. A wash bottle of distilled water (or buffered water, if 

available). • Fluff-free blotting paper. Leishman’s stain. This 

stain is a simplification of Romanowsky group of stains. It is 

probably one of the simplest and most precise method of 

staining blood for diagnostic purposes. It contains a compound 

dye—eosinate of methylene-blue dissolved in acetone-free 

methyl alcohol. i. Eosin. It is an acidic dye (negatively 

charged) and stains basic (positive) particles—granules of 

eosinophils, and RBCs a pink color. ii. Methylene-blue.  



It is a basic dye (positively charged) and stains 

acidic (negatively charged) granules in the 

cytoplasm, nuclei of leukocytes, especially the 

granules of basophils, a blue-violet color. iii. 

Acetone-free and water-free absolute methyl 

alcohol. The methyl alcohol is a fixative and 

must be free from acetone and water. It serves 

two functions: a. It fixes the blood smear to the 

glass slide. The alcohol precipitates the plasma 

proteins, which then act as a ‘glue’ which 

attaches (fixes) the blood cells to the slide so 

that they are not washed away during staining. 

b. The alcohol preserves the morphology and 

chemical status of the cells. • 



• The alcohol must be free from acetone 

because acetone being a very strong lipid 

solvent, will, if present, cause crenation, 

shrinkage, or even destruction of cell 

membranes. This will make the 

identification of the cells difficult. (If 

acetone is present, the stain deteriorates 

quickly). • The alcohol must be free from 

water since the latter may result in 

rouleaux formation and even hemolysis. 

The water may even wash away the blood 

film from the slide. 





THE DIFFERENTIAL WHITE CELL COUNT 

  

A decrease in the number of white blood cells (leukopenia) may involve  

all cell types, but it is usually the result of a decrease in numbers of only  

one type, such as neutrophils. Such decreases may be the result of acute  

or chronic infection, radiation therapy, acute or chronic stress, endocrine  

disorders, excess alcohol or drug treatment. 

  

An increase in WBC is known as (leukocytosis), and may involve all white cell 

types or be restricted to one sort. Increases may be caused by leukemia-

malignant proliferation of white blood cells in the bone marrow  

or lymphoid tissues (there are several kinds), or by infections, inflamma-tory or 

allergic diseases. 



Neutrophils increase in bacterial diseases, in non-

infectious inflammatory conditions such as rheumatic 

fever, burns and with stress due to heat, cold, etc. or 

emotional stimuli. An increase in eosinophils is 

associated with allergic reactions (hay fever, asthma), and 

parasitic infections.  

Basophils are rarely elevated except in certain kinds of 

leukemia.  

Lymphocytes increase in viral infections (whooping 

cough, infectious mononucleosis) and in some chronic 

bacterial infections. 



EXERCISE  

Equipment: 

prepared microscope slides of human blood 

smears, normal and  

pathological  

microscope with mechanical stage 

colour illustration of white cell blood types 



1.Examine the normal blood smear provided and locate the tapered end,  

where the smear is thinnest.  

2.Examine under medium power, noting the distribution of white blood  

cells (tiny blue dots). Note that the larger white cells may be more  

numerous at the edges of the smear. If you have not previously done  

Exercise , study the slide under high power and learn to identify the  

following kinds of WBCs: 

-neutrophils-monocytes-eosinophils-lymphocytes-basophils 

3.Turn to high power. Classify and tabulate each white blood cell you  

see. Don't waste too much time trying to identify cells, but do make a  

guess as to the identity of all cells you see. Count the different types of  

leukocytes by moving back and forth across the field from margin to  

margin of the smear in a regular pattern. Counted fields should not  

overlap but it doesn't matter if they don't meet exactly; see Figure 3.  

Tally a total of l00 cells. 

You may find no basophils and possibly no eosinophils in a single sample of 100 cells. Record your 

results (expressed as percent of total) for each WBC type . 



4.Examine one of the pathological smears 

(infectious mononucleosis or  

leukemia) under medium power. 

At first glance, do you see any difference in the 

relative amounts of  

white and red blood cells? 

  

5.Turn to high power. Classify and tabulate each 

white blood cell as  

described in 3.Record your results (expressed as 

percent of total) for each WBC type. 



RED CELL INDICES 

 Using the values obtained for Hemoglobin, Hematocrit and the Red Cell Count, 

several indices can be derived which are useful in differentiating between different 

kinds of anemia.                                                               

Calculate each of the following indices 

1. MEAN CELL VOLUME (MCV) This is the average size of red blood cells 

expressed in femtoliters (1 femtoliter = 10-15 liter. It is calculated by dividing the 

packed cell volume (hematocrit) by the number of red blood cells:                           

                                                               

 MCV = hematocrit / # RBC                                                                   

     NOTE: If the hematocrit=40%, then write 0.4 in the equation, not 40.    

2. MEAN CELL HEMOGLOBIN CONCENTRATION (MCHC) This is the 

number of grams of hemoglobin in 100 ml of packed red blood cells, expressed as 

a percentage. It is calculated by dividing the hemoglobin (in grams per 100 ml) by 

the hematocrit:                                 

MCHC = Hb / hematocrit 



3. MEAN CELL HEMOGLOBIN (MCH) 

This is the average hemoglobin content of each 

individual red cell expressed in picograms (pg) 

(1 picogram = 1 x 10-12 gram). It is calculated 

by dividing the hemoglobin (in grams per 100 

ml) by the red blood cell count (in # of cells per 

mm3 ). NOTE: these two quantities are 

expressed per different volumes. Hemoglobin 

concentration is expressed per 100 ml of blood 

and RBC count is expressed per mm3 of blood. 

You have to take this into account in your 

calculation. 



HEMOGLOBIN CONCENTRATION DETERMINATION  

  

Since hemoglobin is the RBC protein responsible for oxygen 

transport, the most accurate way of measuring the oxygen 

carrying capacity of the blood is to determine its hemoglobin 

content.   

  

EXERCISE  - THE SAHLI METHOD Equipment:    bovine blood in Eppendorf tube    box of Kimwipes    Sahli graduated tube     Sahli glass rod    Sahli hemoglobinometer (comparator box)    0.1N solution of HCl    pasteur pipette and bulb    Sahli 20l capillary pipettes    syringe and tubing    cup for distilled water  
  

1.  Fill the graduated Sahli tube to the 2g mark with 0.1N HCl.  

  

2.  Gently invert the Eppendorf tube containing the blood 2-3 

times (to avoid cells settling at the bottom of the tube).  

  

3.  Fill the special Sahli pipette to the 20 l mark (black ring) with 

bovine blood.  



4.  Immediately expel the blood below the surface of the 0.1N HCl in the Sahli graduated 

tube.  

  

5.  Mix  thoroughly  by  drawing  the  suspension  into  the  pipette  and expelling it 

several times.  

  

6.  Place the tube in the hemoglobinometer and turn it so that the graduated scale will not 

interfere with your color observation later.  

  

7.  Wait exactly 5 minutes before reading while red blood cells are broken down and 

hemoglobin is released into solution.   

  

8.  Compare the colour of your test sample with the colour standard on the 

hemoglobinometer. If possible, use daylight from a north window in comparing  colours.  

Electric  lights,  especially  tungsten,  will  give different values.  

  

9.  Add distilled water drop by drop, mixing with the glass rod after the addition of each 

drop, until the tube content matches the colour of the standard  (remove  the  glass  rod  

from  the  tube  when  you  compare colours).  



10. Record from the graduated tube both the percent 

hemoglobin and the grams of hemoglobin per l00 ml 

of blood. Read the tube at the bottom of the 

meniscus.   

   

Note: the Sahli Standard for l00% Hb corresponds to 

l7.0 g Hb per l00 ml blood or to 13.8g of Hb per 100 

ml of blood depending of which Sahli tube is used.    

  

11. Rinse the Sahli graduated tube and wipe it dry.  

  

12. Write your results  






