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Hematopoietic System-2023

Physiology Lab1-2024

Presented by:

Dr.Shaimaa Nasr Amin
Professor of Medical PhysiologyDr.Shaimaa N.Amin, HLS, 2024

Important Instructions
1-You must study this lecture and understand what you are going to do in 
the lab (the lab time is assigned only for rotation on the stations).

2- For anything that is not clear, please Join the office hour of the next 
Saturday at 8 PM.

1-It is not allowed at all to change your day, or your session.

3-Please leave the blood group station clean (in the same condition that 
you will find it when you start the session) and the used materials (slides, 
lancets, sticks, cotton ) must be placed in the provided yellow safety 
box.
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• Safety Box

Dr.Shaimaa N.Amin, HLS, 2024

Physiology Lab 1
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Osmotic Fragility Test

• Fragility        the 
susceptibility of RBCs to 
being broken down .

•Hemolysis           breaking 
down of RBCs and release 
of Hb into the surrounding 
fluid.

Dr.Shaimaa N.Amin, HLS, 2024
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When hemolysis starts and completes?

Dr.Shaimaa N.Amin, HLS, 2024

Reading 
0.9%

No  
hemolysis 
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0.7% 

No 
. hemolysis 
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0.5%

Partial 
hemolysis
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0.3%

Complete 
hemolysis
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Normal
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• Normally there is a range of hemolysis (from start till it is 
complete): because of the biconcave shape of RBCs. In addition 
to the fact that not all RBCs are at the same age(hemolysis of 
old RBCs starts before young RBCs).

Dr.Shaimaa N.Amin, HLS, 2024

Normal
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Hereditary spherocytosis

Dr.Shaimaa N.Amin, HLS, 2024

Osmotic Fragility station
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• The station for this experiment contains:
A rack of test tubes containing Nacl solution with different 
concentrations. 

• What will you do at the station?
• Without moving the rack or the tubes check if there is 

hemolysis or no hemolysis and if there is hemolysis check if it is 
partial or complete hemolysis (by observing the colour of the 
solution and the presence or absence of RBCs in the bottom of 
the tube).
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Packed cell volume
(Hematocrit value)

•It’s the ratio of red blood cells volume to 
the whole blood volume.

•According to the  specific gravity of blood 
elements

Blood sample 

Anticoagulant

Centrifuged

RBCs packed at the bottom, then buffy 
coat, above it plasma

Dr.Shaimaa N.Amin, HLS, 2024

Packed cell volume
(Hematocrit value)
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Female 
sample
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Male 
sample
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The experiment
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Capillary tubes

• Non heparinized                     Heparinized

Dr.Shaimaa N.Amin, HLS, 2024
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Haematocrite value is higher in venous blood why?

• Due to Cl- shift phenomena
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Clinical significance

• Diagnosis of anemia, polycythemia.
• To determine type of anemia calculate MCV & 

other blood indices. 

Dr.Shaimaa N.Amin, HLS, 2024
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Conditions in which the PCV varies from 
normal:

A) The conditions in which PCV is increased:

• Polycythemia: physiological (high altitudes or 
newly born) or pathological.

• Dehydration (vomiting, diarrhea, profuse 
sweating), burns  , loss of 
water(Hemoconcentration).

B) The conditions in which PCV is decreased:

• Anemia.

• Overhydration, pregnancy (Hemodilution)

Dr.Shaimaa N.Amin, HLS, 2024

Packed Cell Volume(Hematocrit) station 

• The station for this experiment contains:
A capillary tube containing blood centrifuged + Reading scale 

• What will you do at the station?
• You have to read the Hct of the provided sample by adjusting it 

on the reading scale. 
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Principle
• if anticoagulant is added to blood and blood is left to 

stand for 2 hours → RBCS sediment

• specific gravity

• Plasma proteins neutralize charges of RBCS→
• ↓ repulsion force between RBCS →rouleaux 

formation → RBCS  sedimentation

1090RBCS

1030plasma

Erythrocyte Sedimentation Rate (ESR)

Dr.Shaimaa N.Amin, HLS, 2024

What is Rouleaux formation? 
Describe its possible mechanism.

• Globullins & fibrinogen→
• Neutralize charges of RBCs → Rouleaux 

formation.
• ++ ratio of mass to surface area of RBCs 

++ sedimentation 

Dr.Shaimaa N.Amin, HLS, 2024
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steps
1. In a test tube 2 ml blood +0.5 

ml na+ citrate
2. Fill Westergren tube to the 

mark 0 and put the tube in 
the stand vertically

3. Read the height of plasma 
column on top of RBCS after 
1 and 2 hours

Dr.Shaimaa N.Amin, HLS, 2024
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Erythrocytes Sedimentation Rate (ESR)Station  

Dr.Shaimaa N.Amin, HLS, 2024

• The station for this experiment contains:
• A vertically held tube (for 2 hours) containing anticoagulated 

blood.
• What will you do at the station?
• Without moving the rack or the tubes check how many mm is 

the height of the clear plasma column (cleared from RBCs that 
were sedimented).
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For example: in the given photo ESR =40 mm
Dr.Shaimaa N.Amin, HLS, 2024
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-Wait for 8–10 minutes
-For agglutination to occur, the concentration 
of agglutinogens and agglutinins has to be 
about the same. If the difference is too 
much, there may be a
doubtful reaction

Dr.Shaimaa N.Amin, HLS, 2024
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Blood groups Station  

Dr.Shaimaa N.Amin, HLS, 2024

• The station for this experiment contains:
• Sterile lancet, Alcohol, cotton, glass slides, Antibodies (Anti A, 

Anti B, Anti-D ), A blood-containing tube and pipette to use if 
you don’t want to prick your finger (please keep the safety 
precautions). 

• What will you do at the station?
• Add blood drops over 3 sites on the slide, add a drop of each 

antibody to each drop separately, and check for agglutination 
(clumping of cells), what is the blood group?
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