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CBC & ESR
Practical



Objectives 

● Recognize.  the  method  used  to  measure  the 
different  hematological  values,  and  compare it with 
the normal values.

● Do  the  calculation  of  indices,  their  normal values  
and  their  importance  in  diagnosis  of different types 
of anemia.

Aim of the practical

● Counting Red blood cells. 
● Counting White blood cells. 
● Determination of hemoglobin 

concentration. 
● Determination  of  packed  cell  

volume  (PCV)
● hematocrit.
● Calculation of red blood cell 

indices. Determination of ESR



COMPLETE BLOOD TEST (CBC)
It is a test panel requested by a 
doctor or other medical professional 
that gives information about the 
cells in a patient's blood.

The machine that does the 

counting is called COULTER 

COUNTER



-
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1. Coulter 
analyzer

2. Diluent 
reagents

3. Lytic reagent
4. Calibrator kit
5. EDTA anticoagulant 

blood

It count and measure 
the size of the cells by: 
detecting and measuring 
electrical resistance 
when a liquid pass 
through aperture.

While passing the 
aperture, the cells 
impedes the current 
and causes a 
measurable pulse.

Number of pulses --> 
number of particles.
Height of pulses --> 
volume of particles.

Coulter counter Principle:

Materials & Methods



NORMAL VALUES 
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 5 ml of venous blood will be drawn 
in EDTA anticoagulant tube. 
• Diluted by the reagent I and used 
to count RBC.
 • Lysing RBC using reagent II and 
used for counting WBC and Hb.

RBC , WBC cell count & HB:



Helpful video 

https://www.youtube.com/watch?v=QUHqYVK-Nhg&feature=youtu.be


Clinical terms
 



Clinical applications 
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Types of anemia
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Hematocrit: Packed Cell Volume(PCV)

Team 438

The ratio of packed cells  volume (RBCs together) to plasma.  



Hematocrit reader. 

Hematocrit tube 

male female Average

PCV% 40-54 35-47 35-54

Clear liquid 

https://www.youtube.com/watch?v=sGaoC0I-IVk

Procedure 
1.  Capillary blood obtained from pricking 

finger tip after cleaning it with alcohol.
 

2.  Fill a heparinised capillary tube, then seal 
one end by plasticine. 

3.  Centrifuge for 5 minutes to packed the cells 
at one end of the tube leaving a clear plasma 
on top. 

4.  Use the hematocrit reader to find the 
packed cell volume. 

https://www.youtube.com/watch?v=sGaoC0I-IVk


Erythrocyte Sedimentation Rate (ESR)  
* Is the rate at which red blood cells sediment in a period of 1 hour. 

*  ESR is a non-specific measure of inflammation 

RBCs sedimentation   
* controlled by the balance between  fibrinogen ( +ve charged plasma 
protein) and erythrocytes( -ve charge separate RBCs) .

* In inflammatory, fibrinogen will increase and cause RBCs to stick 
together to form “rouleaux”. 

یزید fibrinogen في حالات الالتھاب, زیادتھ 
تؤدي إلى تراص RBCs ویتحول اسمھا من 

. rouleaux إلى erythrocytes

Fibrinogen(+) = erythrocytes(-) 

Fibrinogen(+) > erythrocytes(-) 

When red blood cells are stacked together in long columns or chains 
because of their biconcave disc like surfaces sticking to each 
other, it is called Rouleaux formation.



Material & Methods
Westergren’s sedimentation apparatus.

Anticoagulant (EDTA). 

Disposable sterile syringes and needles.

Test tube containing:
-  blood 
- EDTA 
(anticoagulant)

Westergren apparatus 
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Procedure :
Using a sterile syringe draw 1.6ml of blood from a 
suitable vein. Transfer it to a test tube containing EDTA  
and  then  draw  up  blood  into  a  Westergren tube 
exactly to the zero mark.
Place  the  tube  upright  in  the  stand  and  leave 
undisturbed.    The  height  of  the  column  of  clear 
plasma at the top of the tube is noted at the end of an 
hour and again at the end of 2nd  hours.



ESR Results
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•Infections
• Connective 
tissue disorders
• Inflammatory 
disorders
• Malignancies
• Anemia
• Pregnancy



C-reactive protein & ESR 

C-reactive protein is an acute phase protein produced by the liver during 
an inflammatory reaction.
Since C-reactive protein levels in the blood rise more quickly after the inflammatory or 
infective process begins, ESR is often replaced with C-reactive protein measurement

 inflammatory reaction في الدم یعطینا تصور ھل فیھ C-Reactive protein باختصار اختبار
لأن وقت ال inflammation یفرز بروتین الـ  C-Reactive من الكبد



More about the topic

▷ Lab photos team 438 girls click.

▷ Laboratory file click.

▷ Summary file click.

▷ Helpful video start .

https://www.dropbox.com/s/s2ueeekc2mmbzzi/Physiology%20Lab%202.pdf?dl=0
https://drive.google.com/file/d/1j6tU8c5eBnTns4PVfOup3RZmb84BXMZY/view?usp=drivesdk
https://www.dropbox.com/s/ur2waz07430uzym/Summary%20of%20CBC%20and%20ESR.pdf?dl=0
https://www.youtube.com/watch?v=fngyZJv8vA4
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