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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.

Dr.Shaimaa N.Amin, HLS, 2024
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• Safety Box

Dr.Shaimaa N.Amin, HLS, 2024

Physiology Lab 1

Dr.Shaimaa N.Amin, HLS, 2024
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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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 toxins ,زي ال RBCs في طرق كتيرة بتتكسر فيها
 snake venom, incompatible transfusion

لكن بهاد اAختبار انا بدي اقيس قدرة الخ8يا الحمراء 
withstand osmotic changes

#ب isotonic حجم الخ8يا ما رح يتغير؛ Aنو ال Tonicity جوا الخلية زي برا 
 shrinkage رح يصيرلها RBCs ال hypertonic وب

اما hypotonic وهاي التركيزات اللي بستخدمها بالتجربة Aشوف مدى قدرة 
تحمل RBCs،طبعا كل ما بعدنا عن 0.9 كل ما hypotonicity بتزيد ف 
ا[وضوع  بصير اصعب ع الخ8يا، Aنو في كمية اكبر من ا[اء رح تدخل 

 .rupture by osmosis وبعد هيك رح يصيرلها RBCs
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الطبيعي في الخلية الحمراء انها تكون biconcave, واحنا حكينا من فوائد ال 
biconcavity انو الخلية هاي حتى ب venous blood ال Tonicity تبعتها 

جوا بتزيد، مو ال venous blood اللي بكون hypotonic،وحجم الخGيا بزيد 
لكن ما بتتكسر Qنو ال biconcavity أعطتها space بتستغله 

مصدر ال biconcavity وجود cytoskeletal proteins أهمهم :ankyrin & spectrin … ف لو في مشكلة فيهم الخلية 
رح تصير spherical وتعمل أنيميا spherocytosis، وبهاي الحالة قدرة هالخGيا to withstand hypotonicity اقل من 

الخGيا الطبيعة 
انا ك شخص طبيعي واخدت عينة دم مني، هل كل الخGيا رح تكون الها نفس الكفاءة بتحمل ال hypotonicity ؟ 
 cell membrane more ف كل ما الخلية كبرت ال ✔  life cycle رحلة منfيا بنفس اGنو مو كل الخQ ،طبعا Q

 rigid

fخ طحا اGب ةيعيبط اي hypotonic solution خلاGلا اي old ام 0.6 0.7 0.8 نم اما 0.5 دنع رسكتت شلبت حر 
 )young,old (رسكت نوكت حر ةنيعلا لك 0.35 دنعو لوQاب اهدقفت اهدب biconcavityنم space يف ونQ ركستت حر

 رظنلا ىوتسم ع وم ،فوشQ ةنيعلا صحفأ مزQ اعبطو ،دقفني حر biconcavity ونا k 0.9 , 0.7ب قرفلا#
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When hemolysis starts and completes?

Dr.Shaimaa N.Amin, HLS, 2024

Reading 
0.9%

No  
hemolysis 
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 مدلا نم ةطقن طحب ةبوبنأ لكب
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0.7% 

No 
. hemolysis 
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0.5%

Partial 
hemolysis
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0.3%

Complete 
hemolysis

Dr.Shaimaa N.Amin, HLS, 2024

Normal

Dr.Shaimaa N.Amin, HLS, 2024
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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

Dr.Shaimaa N.Amin, HLS, 2024
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Hereditary spherocytosis

Dr.Shaimaa N.Amin, HLS, 2024

Osmotic Fragility station

Dr.Shaimaa N.Amin, HLS, 2024

• 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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 , hemolysis مطلوب منا هون نتعرف ع بداية ال
partial hemolysis, complete hemolysis 

بهاي التجربة بدنا نفحص السائل اذا clear و6 6 وكمان الخ;يا موجودة و6 6 
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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)

Dr.Shaimaa N.Amin, HLS, 2024

21

22



2/28/2024

12

Female 
sample

Dr.Shaimaa N.Amin, HLS, 2024

Male 
sample

Dr.Shaimaa N.Amin, HLS, 2024
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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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capillary tubes عنده ، لهيك بستخدم volume صعب اني اخد عينة ١٠٠ مل من الشخص 8نو رح اقلل ال
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 ناشع سكاو ب اهفلغب كيهل ، :تيحانلا نم ةحوتفمو ماقر/اب ةجردم وم ياه ةبوبن"ا
sealing اهلمعا
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Microcentrifuge

 زكرم ةهج ع نوكيح يناتلا فرطلاو سكاو ب فرط فلغب مدلا ةنيع بحسا ام دعب
..زاهجلا ةعرس عم اهيف يللا مدلا دقفا ام ىتح ةنيعلاع تظفاح نوكب كيه ،زاهجلا
)balance( رسكتت امو ضعب لابق نوكتل تابوبنQا نم يجوز ددع طحا مزQو
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Haematocrite value is higher in venous blood why?

• Due to Cl- shift phenomena

Dr.Shaimaa N.Amin, HLS, 2024
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Haematocrite reader 

الخ;يا الحمراء نتيجة لل osmosis اللي صار بكون حجمها اكبر 
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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. 

Dr.Shaimaa N.Amin, HLS, 2024
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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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سرعة الترسيب: من ا&ختبارات ا/شهورة بحا&ت ال destruction, inflammation, stimulation لل 
 immune system

بهاي التجربة بحط ع عينة الدم sodium citrate حتى ما يصير تجلط، بعد ما نوقف ا=نبوبة ساعة او 
mass to surface area tissue يا بلشت تترسب وبتزيدQقي انو الخQب Tساعت
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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

Dr.Shaimaa N.Amin, HLS, 2024

45

46



2/28/2024

24

Dr.Shaimaa N.Amin, HLS, 2024

Dr.Shaimaa N.Amin, HLS, 2024

47

48

 لقا repulsion لا ينعي male نم لقا mass لا female لا دنع
 ىلعا بيسرتلا ةعرسو لهسا نوكتح ةيلمعلا ف
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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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!" بالتوفيق 


