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Practical Physiology / Semester 1 /Lab  

Introduction: 

       physiology practically may be readily understood, In very many instances the 

instruction is purely technical and anatomical. All that is attempted is to teach the 

student “how to work with the microscope,” which means for the most part how to 

prepare tissues for microscopical examination. The acquirement of this art, although, 

it need not be said, of great value to the physiologist, is not the end and purpose of 

physiological teaching. The physiologist interests himself only in what is living, and 

when he uses the microscope, concerns himself with the anatomical structure of a part 

or organ, only in relation to its living properties.                                                             

Materials and instruments : 

1. Microscope. 

2. Sphygmomanometer. 

3. Stethoscope.  

4. Electrocardiograph. 

5. Stopwatch. 

6. Sterile disposable lancet. 

7. Cotton &alcohol.  

8. Un - Heparinized capillary tube (Blue color).   

9. Circular test paper. 

10. Pasteur pipette. 

11. Clean, dry microscope slides. 

12. Sterile Toothpicks. 

13. Sahli‟s Apparatus. 

14. Microhematocrit tube (capillary tube) which is 75 mm in length and 1 mm in 

diameter.  

15. Microhematocrit centrifuge device. 

16. Microhematocrit reader. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Practical Physiology / Lab 2  

                                                         

THE ARTERIAL PULSE 

Introduction and principle :  

  The pulsation of the arteries can be examined when the anatomical the artery is 

superficial and pass over a hard structure against which it on he slightly compressed 

and palpated. It is the blood pressure change  between systolic and diastolic that is felt 

when the pulse is examined.                                                                                           

Usual sites of examination of the arterial pulsatin are the following:                              

a. Radial artery at wrist.  

b. Temporal artery in front of the ear.  

c. Caratid artery in the neck. 

d. Femoral artery.  

e. Popliteal artery.  

f. Dorsalis pedis artery. 

  

Objectives :  

  To examine the state of the peripheral arteries and to study the features of pušation 

and the state of the wall of the arteries. This examination is important clinically in the 

diagnosis of obstructive diseases of the peripheral arteries.                                             

Materials and instruments : A subject.  

Procedure :  

The radial pulse is felt best when the subject's arm is pronated and the wrist is slightly 

flexed. The three middle fingers of the examiner's hand are used for feeling the 

pulse.The index finger is proximal towards the subjeci. A slight pressure is exerted on 

the radial, artery against the radius by the ring finger. This will make the pulsation 

more evident and easily felt by the index and middle fingers.                                         

The following parameters can be obtained from examination of the pulse:                     

a. Rate per minute.  

b. Rhythm is il regular or irregular.  

c. Amplitude of the pulse. .  

d. Size of the artery (outside diameter).  

e. Condition of the arterial wall.  

 

You may test the effects of the following factors on the pulse :                                      

a. Deep inspiration held.  

b. Deep expiration held.  



c. Posture : lýing sitting and standing.  

d. Exercise: mild, moderate and severe. 

  

Results :  

Subiective description of the features of the arterial pulse that you feel record the 

effects of the above mentioned factors on the pulse.It is 72 beats in minuts.                   

 

 

Practical Physiology / Lab 3 
 

MEASUREMENT OF ARTERIAL BLOOD PRESSURE 

Introduction and principle :  

Artrial blood pressure is one of the essuatial parameters in cardiovascular plysiology 

Learning the technique of how to measure the arterial blood pressure is therefore very 

important clinically in medical practice and experimentally in scientific research.       

   

Objectives : 

To train the students in to measure the arterial blood pressure in human beings and in 

experimental animals.                                                                                                    

 Methods: 

1. Indirect method .  

2. Direct method . 

 

Indirect method :  

This method is usually used for measuring the arterial blood pressure man. It is fairly 

accurate, not invasive and relatively easy.                                                                     

Materials and instrument : 

1.Sphygmomanometer. 

2.Stethoscope.  

3.A subject . 

 

Procedure :  

  The subject is in the lying or sitting position and relaxed. The upper arm left or right 

is exposed wrap the cuff of the sphygmomanometer around the upper arm well above 

the elbow The wrapping should be neither tight nor loose and the middle part of the 

rubber bag of the cuff should be placed along the course of the brachial artery in the 

medial side of the upper arm.The cuff is fixed in position by wrapping it with the 

cloth tail of the cuff. The tubo of the cuff is connected to the mercury manometer 



which should be at the level of the heart; in order to avoid the effect of the hydrostatic 

pressure of a column of blood above or below the level of the heart the arm of the 

subject is supported at rest. Now the systolic arterial blood pressure is measured by 

palpatory method and the Systolic and diastolic pressure by auscultatory method.         

A. Palpatory method :  

    Feel the radial pulse of the subject by placing the threc middle fingers in the radial 

artery against the radius bone with mild pressure of the distal finger. you can feel the 

radial pulse by the index linger. Raise the pressure in the cuff.                                     

Start to lower the pressure slowly while you are feeling the radial pluse. Once you feel 

the pulsation of the radial artery, recond the reading on the manometer. This reading 

gives you the systolic pressure. Repeat this procedure many times and record your 

result.                                                                                                                            

B- Auscultatory method :  

     From your surface anatomy knowledge of the anlecubital fossa. Put the diaphragm 

of the stethoscope at the position of  the brachial artery just below the lower edge of 

the cuff (not anderneath the cuff) Raise the pressure .then lower the pressure slowly 

and steadity .The following phases of the character of the sound will be heard by the 

stethoscope:                                                                                                                 

Phase/1: If the pressure is above systolic no sound can be heard .When the systolic 

pressure is reached, a clear loud Sound is heard with each heart beat.                             

Phase/2: When you lower the pressure more the sound becomes softer .                         

Phase/3: As the pressure is lowered the sound hecomes louder and banging 

in character.                                                                                                                 

Phase/4: Then the sound becomes soft and muffled. The point at which the sound 

begins to facle is taken as the diastolic pressure.                                                             

Phase/5: The sound will disappear completely (sometimes this is taken as the diastolic 

pressure).                                                                                                                     

                                                                                                                       

Repeat this procedure many times and record your results.                                              

Results : The arterial blood pressure is normally (120/80) a young student.   

Discussion :  

1. What is the effect of posture (Lying, sitting and standing positions) on arterial 

blood pressure and why?  

2. What are the main factors that determine the arterial blood pressure?  

3. What do we mean by hypotension and hypertension.?  

 

 

 

 

 



Practical Physiology / Lab 4 

 

ELECTROCARDIOGRAPHYE(ECG) 
 
Introduction and principle :  
 
ECG is the process of recording the electrieal activity (depolarization and repolarization) of 

the whole heart - muscle (myocardium) by surface recording electrodes through 

semiconductor tissues between the myocardium..and the, surface-of-the skin of the body. 

The normal electrocardiogram.(ECG) has a characteristic pattern of waves (Fig. 1) which are 

caused by atrial depolarization and repolarization and ventricular depolarization and 

repolarization.                                                                                                                                    

Objectivs : 

ECG is a valuable tool to diagnose different cardiac arrhythmias and te diagnose damage in 

the ventricular or atrial muscle or damage in the conducting systemThese abnormalities can 

be followed up by repeating the ECG during the course of treatment and afterwards.               

Materials and instruments:   

1- Electrocardiograph. 

2- Limb leads and chest leads. 

3- Electrolyte jelly. 

4- electrocardiogram. 

5- Subject. 
 

Voltage & time calibration of the electrocardiogram (Fig. 2):   

  The horizontal lines are the voltage calibration lines, each 10 sinall divisions represent Imv. 

The vertical lines are the time calibration lines, each second is divided into five 5 farge 

squares 0.2 second each. The large square is then divided into five small divisions 0.04 

second each, when the speed of the paper is standard (25mm/sec.).                                                 

Procedure :   

   The subject lies in supine position with the forearms and legs exposed. The chest also 

should be exposed. If the subject is hairy , it is better to shave the hair. Connect the limb leads 

(RA, LA, LL and RL) according to the labels fixed on the electrodes .Apply the jelly on the 

skin to cnsure good conduction.                                                                                                     

The positions of the unipolar chest leads are as follows:                                                               

V1.1 cm from sternal border in the 4" right intercostal space.                                                          
V2.1 cm froin sternal border in the 4th left intercostal space.                                                        
V3. Half-way between V2 and V4.                                                                                                       

V4.5th left intercostal space at the point of intersection with the mid clavicular line at the 
apex beat).                                                                                                                                           

V5. on the anterior axillary line, level with V4.                                                                                
V6.on the mid axillary line, level with Vs.                                                                                              

 



   Now you are ready to record by switching on the cctrocardio and use the knob which gives 

you the required lead from which you record. Record five cardiac cycles from each lead. The 

standard bipolar limb Teads record the potential difference he two points as follows:                

*Standard Timb lead I between right arm and left arm (LA - RA).                                              

*Standard lead Il between right arın and left leg (LL – RA).                                                       

*Standard limb lead III between left arm and left leg((LL- LA).                                                 

          

The augmented unipear limb leads : 

                                                                    
  In this type of recording, two of the limbs are connected through electrical resistances to the 

negative terminal of the electrocardiograph, while the third limb is connected to the positive 

terminal. When the positive terminal is on the right arin the lead is known as a VR Icad ; 

when on the left arm, the a VL lead; and when on the left leg, the a VF lead.                         

The unipolar chest leads V1-6 :                                                                  

  The chest electrode is connected to the positive terminal of the electrocardiograph, while the 

negative electrode ; called the indifferent electrode is normally connected siinultaneously 

through electrical resistances to the right arm , left arm and left leg. Usually six different chest 

leads are recorded from the anterior chest wall. The chest electrode being placed respectively 

at the six points mentioned above. The different recordings are known as leads Vi, V2, V3, 

V4, V5 and V6.                                                                                                                              

Results: 

  A normal ECG recordings in the standard limb leads, augmented limb leads and 

chest leads are shown in Fig. 1.                                                                                        

         

Discussion:                                                                                                                      
Discuss your result by attempting to answer the following questions:                                           

1- What does the P wave represent ?                                                                                              
2- What does the QRS waves represent ?                                                                                         
3- What does the T wave represent?                                                                                                

4- Where is the wave of atrial repolarization (the so called atrial T wave). ?                               

5- Calculate the heart rate from the electrocardiogram.                                                                    
6- Is there any abnormality in the ECG. If there is any, what does this abnormality indicate ?  

 
 
 
 
 
 
 
 
 
 
 
 
 



Practical Physiology / Lab 5  

 

BLEEDING TIME 

Introduction and principle :  
 Bleeding time: the time that clapses between the puncture of the skin and the 

stoppage of blood oozing using a lancet. Why Do I Need a Bleeding Time Test? Most 

people will never need a blccding timc test. You may need to have a blceding test if 

you've been having blccding that won't stop, especially from small incisions, 

punctures, or cuts.  

Bleeding time: to cvaluatc platclct function To screen patients for blccding tendencies 

bcforc a scheduled surgery . Abnormal results of a blccding timc test could mean you 

have an acquired platclet function defcct.A standardized puncture of the ear lobe is 

made and the length of bleeding to stop is recorded .Cessation of bleeding indicates 

the formation of haemostatic plugs which are in turn dependent on an adequate 

number of platelets and the ability of the platelets to adhere to the sub endothelium 

and to form aggregates . Also it is controlled by the condition of blood vessel wall.  

 

Methods:  

1-Duke test. Is the easiest to perform.  

  2-Ivy test.  

  3-Template test. 

  

Duke Test Material and Instruments:  

1-Sterile disposable lancet.  

2-Stopwatch.  

3-Circular test paper.  

4-Cotton &alcohol.  

 

Procedure:  

1-Thc car lobc is cleansed with an alcohol sponge and allowed to dry.  

2-A standardized puncture of the car lobe is then made, using a sterile blood lancet.  

3-The stopwatch is started at the moment of the puncture.  

4-Using circular filter paper the blood is blotted every 30 seconds without allowing 

the filter paper to touch the wound. 5-when bleeding ccases, the stopwatch is halted 

and the bleeding time =number of spot\2 in minutes Results Normal range : 2-6 

minutes.  

 

Discussion: 

Bleeding time is prolonged in purpuras, but normal in coagulation disorders like 

haemophilia. Purpuras can be due to:  

1. Platelet defects - Thrombocytopenic purpura.  

a. Primary (Idiopathic) - Thrombocytopenic purpura.  



b. Secondary - Thrombocytopenic purpura.  

2. Vascular defects - Senile purpura.  

 

So What Causes Bleeding Disorders?  

1.VESSEL DEFECTS. 

a.VITAMIN C DEFICIENCY.  

b.BACTERIAL & VIRAL INFECTIONS ACQUIRED. 

2.PLATELET DISORDERS.  

3.FACTOR DEFICIENCIES.  

  

*BLEEDING TIME PROVIDES ASSESSMENT OF PLATELET COUNT AND 

FUNCTION.  

NORMAL VALUE:  2-8 MINUTES  

 

Practical Physiology / Lab 6 
 

CLOTTING TIME 

 
Introduction and principle :  

Clotting Time Test (C.T) : The C.T determines the ability of capillary  blood to 

clot within a time, after a puncture of the capillaries.  

The clotting time determines the ability of capillary blood to clot within  a time, after 

a puncture of the capillaries.  

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.  

Capillary tube method: materials and instruments :-  

1- Un - Heparinized capillary tube (Blue color).  

2- Lancet.  

3- Stop watch.  

 

Procedure:  

1. Sterilize the finger using cotton & alcohol.  

2. Puncture the finger using a sterile lancet.  

3. Fill the non-heparinized capillary tubes & estimate the time from the  beginning of 

filling.  

4. break a piece of the capillary tube after 2 minutes, and continue breaking a piece of 

the capillary every 30 seconds until a fibrin thread is  formed.  



5-Stop the watch, record the total time. This represents the clotting  time 

expressed in minutes.  

The Normal value:  Clotting time = 3 – 10 min. 

 

 

Practical Physiology / Lab 7 

 

SAHLI Ś ACID HAEMATIN METHOD 

 

INTRODUCTION TO HEMOGLOBIN : 

  Hemoglobin (Hb or Hgb) is a red color pigment present in red blood cells (RBCs) 

comprises Fe2+ and Globin protein. It is Hemoglobin in RBCs that carries the oxygen 

from the lungs to the tissues and CO2 from body tissues to the lungs for excretion. 

Nowadays in many laboratories, the Hemoglobin estimation is done by using 

Automatic Hematology Analyzers but still in many other labs the following method is 

Commonly used to determine the Hemoglobin concentration in patient‟s blood. 

 Sahli‟s Method a.k.a. Acid Hematin Method 

 Cyanmethemoglobin Method (CMG) a.k.a Drabkin‟s Method 

PRINCIPLE OF SAHLI’s METHOD / ACID HEMATIN METHOD: 

  The principle of Sahli‟s Method or Acid hematin method is quite easy that when the 

blood is added to N/10 Hydrochloric acid (HCl), the hemoglobin present in RBCs is 

converted to acid hematin which is a dark brown colored compound. The color of the 

formed acid hematin complex corresponds to the Hemoglobin concentration in the 

blood and is matched with the standard which is a reference brown glass given in the 

Sahli‟s apparatus by diluting with N/10 hydrochloric acid or distilled water until the 

color of acid hematin complex match with the color of the standard. 

REAGENTS REQUIRED FOR SAHLI’s METHOD / ACID HEMATIN 

METHOD: 

 N/10 hydrochloric acid (It is prepared by diluting concentrated hydrochloric 

acid 0.98 ml in distilled water and volume is made up 100 ml). 

 Distilled water. 

APPARATUS & EQUIPMENTS REQUIRED FOR SAHLI’s METHOD / ACID 

HEMATIN METHOD: 

 Sahli‟s Apparatus. 

o Hemoglobin pipette (0.02 ml or 20 µl capacity) 

o Sahli‟s graduated Hemoglobin tube 

o Thin glass rod Stirrer for Hemoglobin Tube 

o Sahli‟s Comparator box with brown glass standard 



 

 

 

 

 

 

 

 

 Spirit swab. 

 Blood Lancet. 

 Dry cotton swab. 

 Pasteur pipette. 

PROCEDURE OF SAHLI’s METHOD / ACID HEMATIN METHOD: 

1. Add N/10 HCL in to the central tube till the level of 2 grams . 

2.Get blood sample in the pipette up to 20 micro liter or 0.02 mark . 

3.Slowly add blood in to the tube containing HCL . 

4.Mix with a stirrer . 

5.Place the hemoglobin meter tube in the comparator and add distilled water to the 

solution drop by drop stirring with the glass rod till its colour matches with that of the 

comparator glass.                                                                                                         

6.Remove the glass rod from the solution and hold vertically  in the tube  while  

matching the colour .Keep adding distilled water until it matches the colour of the 

standard tube .                                                                                                                

7.Take the reading in gram scale . 

8.Record and show to the patient . 

 

ADVANTAGES OF SAHLI’s METHOD / ACID HEMATIN METHOD: 

⇒ It is the simple and easy method and not expensive and may be done at any place 

because apparatus can be picked up anywhere. 

DISADVANTAGES OF SAHLI’s METHOD / ACID HEMATIN METHOD 

⇒ Visual intensity may be different for different individuals by this method, we are 

not able to measure the inactive hemoglobin. 

⇒ This method estimates only oxy Hemoglobin. Carboxyhemoglobin and 

methemoglobin cannot be estimated. 



⇒ The endpoint disappears soon so it is difficult to know the actual endpoint and also 

the Proper stable standard is not available 

⇒ The resulting solution is not a clear solution but a suspension due to the action of 

hydrochloric acid on the proteins and lipids. 

NORMAL VALUES OF HEMOGLOBIN: 

 Adult Male: 14-16 gm/dl 

 Adult Female: 13-15 gm/dl 

 Newborn: 16-18 gm/dl 

CLINICAL SIGNIFICANCE OF HEMOGLOBIN ESTIMATION: 

Hemoglobin estimation gives a brief idea of the pathological conditions to the 

physician so that your physician can easily understand the cause of pathology and 

prescribe an effective treatment for it. 

Raised Hemoglobin Content: 

 Polycythemia Vera 

 Associated with Hypoxia 

 Cyanotic Congenital Heart disease 

 High Altitudes 

 Heavy smoking 

 Methemoglobinemia 

 Elevated erythropoietin levels 

o Tumors of Kidney, Liver, CNS, Ovary etc. 

o Renal Diseases (Hydronephrosis & Vascular impairment) 

 Adrenal hypercorticism 

 Therapeutic androgens 

 Relative causes of high hemoglobin content 

o Dehydration – Water deprivation, Vomiting, Diarrhea 

o Plasma loss – Burns, Enteropathy 

Reduced Hemoglobin Content: Low Hemoglobin value means anemia caused by the 

following conditions 

 Leukemia 

 Tuberculosis 

 Iron deficiency anemia 

 Parasitic infections severely in hookworm infection 

 Sickle cell anemia 

 Thalassemia 

 Aplastic anemia 

 Hemolytic anemia 

 Loss of blood 

 



Practical Physiology / Lab 8 

 

BLOOD GROUP TEST 

 

Introduction and principle :  
 

    A blood type (also called a blood group) is a classification of blood based on the 

presence or absence of inherited antigenic substances on the surface of red blood cells 

(RBC).Blood is characterized into different blood groups, based on the presence or 

absence of these antigens or agglutinogens.The ABO blood group is characterized by 

two glycolipid antigens, called A and B depending on whether the RBCs have none, 

only one or both antigens, blood groups are distinguished as type 0, type A, type B, or 

type AB. 

 

Agglutinins of ABO System : 

    Blood plasma contains antibodies or agglutinins that react with non-self antigens 

.They are absent in a newborn; the ABO antibodies start appearing in the plasma by 

the age of 3-4 months due to cross reactivity of ABO antigens present in naturally 

occurring bacteria, viruses, pollen, etc. present in the environment.These antigens are 

absorbed into blood and stimulate the formation of antibodies against antigens not 

present in the infants' red cells, i.e. those antigens that are recognized as -non selfll 

by the body's immune system.Because the resulting antibodies are large IgM - type 

molecules that cannot cross the placenta, incompatibility between mother and foetus 

is not a common problem.                                                                                            

Agglutination : 

  If someone receives blood of the wrong type, the worst problem is the reaction of the 

recipient's antibodies on the donor's RBCs.When the body encounters a foreign 

antigen, agglutination occurs.Agglutination is the clumping of RBCs due to binding 

of antibodies (part of the immune system) to antigen, and causes blockage of blood 

vessels and eventually death.  In your blood, you have antibodies for the antigens you 

don't have.                                                                                                                     

RH factor : 

 

   In addition to antigens of ABO system, the red cells of humans also contain an 

additional antigen, called Rh antigen (or Rh factor).There are several varieties of Rh 

antigen-C, D, E, c, d, and e-but the D antigen is the most common, and antigenically, 

the most potent. Therefore, Rh +ve persons are also called D +ve and Rh -ve are 

called D -ve. Persons whose red cells contain this additional antigen are called "Rh 

positive" ( Rh +) while those who lack this antigen are called "Rh negative" (Rh). 

However, there are no naturally occurring antibodies against Rh (D) antigen. • The Rh 

(D) antigen is not present in body fluids and tissues, but only on red cells.                     

Clinical Significance of Rh factor : 



   Although there are no natural anti-Rh antibodies, and they never develop 

spontaneously, they can be produced only in Rh -ve persons. This can happen in 

either of 2 ways:- 

   In transfusions: When an Rh -ve person receives Rh +ve blood, there is no 

immediate reaction since there are no antibodies. But during the next few 

weeks/months, he/she may produce anti-Rh antibodies that will remain in the blood. 

(Even 0.5 ml of Rh +ve blood is enough to produce immune response). However, if 

within a few weeks, or even years later, a second Rh +ve blood is injected, the newly 

donated red cells will be agglutinated and hemolysed, thus resulting in a serious 

transfusion reaction. 

 

   In pregnancy: The rnost common problem due to Rh incon1patibility may arise 

when an Rh -ve n1other (phenotype dd) carries an Rh+ve fetus Normally, no direct 

contact occurs between n1aternal and fetal bloods. However, if a small an1ount of Rh 

+ve blood leaks (at the time of delivery) fron1 the fetus through the placenta into the 

mother's blood, the mother's immune system will start to make anti- Rh antibodies.As 

a result, some mothers develop high concentration of anti-Rh antibodies during the 

period following delivery. Therefore, the firstborn baby will not be affected.However, 

during the second and subsequent pregnancies, the mother's anti-Rh antibodies cross 

the placental membrane into the fetus where they cause agglutination and hemolysis. 

The clinical condition that develops in the fetus is called "hemolytic disease of the 

newborn (HDN)' or "erythroblastosis fetalis".                                                                  

APPARATUS AND MATERIALS : 

1.Microscope. 

2.Sterile blood lancet,Sterile cotton, Alcohol and Toothpicks. 

3.Clean, dry microscope slides. 

4.Anti-A serun1: [contains monoclonal anti-A antibodies (against human). 

5.Anti-B serum: [contains monoclonal anti-B antibodies (against human). 

6.Anti-D (anti-Rh) serum: [Contains monoclonal anti-Rh (D) antibodies (agains 

human).   

 

Procedure:  
1.Clean your finger with alcohol and let dry. 

2.Prick finger with lancet, near the tip but not too close to the nail. You will need 

three fairly large drops of blood. Prick so that blood flows freely. Try squeezing up 

from your wrist if blood does not flow after pricking finger.                                          

3.Use one slide for ABO typing and Rh factor. Place three drops of blood on the slide, 

add the appropriate typing serum, and detern1ine your blood type. Be sure the serum 

dropper does not touch the drop of blood. Results should be readable in about a 

minute.                                                                                                                         

 

 

 

 



 

 

 

 

 
                                                                

 

 

Figure. Mixing the anti-serum with the blood sample to determine blood type 

OBSERVATIONS AND RESULTS: 

   It is essential that you should be able to distinguish between "agglutination" and 

"no agglutination" . The features of each are : 

1. If agglutination occurs, it is usually visible to the naked eye. The hemolysed red 

cells appear as isolated (separate), dark-red masses (clumps) of different sizes and 

shapes.                                                                                                                           

2.There is brick-red coloring of the serum by the hemoglobin released from ruptured 

red cells.                                                                                                                        

 

What is cross matching? 

*In transfusion medicine, refers to the test that is performed prior to a blood 

transfusion in order to determine if the donor's blood is compatible with the blood of 

an intended recipient.                                                                                                    

*Cross-matching is also used to determine compatibility between a donor and 

recipient, in organ transplantation or blood transfusion.                                                 

What is meant by the terms universal donor and universal recipient?  

*Since typeOpersons do not have either A or B antigens on their red cells, they are 

called-universal donorsII because their blood can,theoretically, be given to all 4 blood 

types.                                                                                                                         

*Type AB persons are called -universal recipientsII because they do not have 

circulating agglutinins in their plasma and can, therefore,receive blood of any type.      

How can hemolytic disease of the newborn be prevented? What is the treatment 

of severe HDN? 

*The condition can be prevented by desensitizing all Rh -ve mothers by giving then1 

injections of massive doses of anti-Rh antibodies called Rho(D) i1nmune globulin 

after every abortion, miscarriage, or delivery.                                                                



*These antibodies bind to and inactivate the fetal Rh antigens (on fetal red cells) 

present in maternal circulation. In this way, the Rh antigens from the mother's blood 

are cleared (removed) before they have had time to stimulate production of anti-Rh 

antibodies.                                                                                                                     

 

 

 

Practical Physiology / Lab 9 

 

Determination of Packed Cell Volume (PCV) OR Hematocrit (Hct) 

Value 

 

Introduction and principle :  
   

   PCV  depends  primarily  on  the  number  of  RBCs,  however  theaverage size of 

the RBCs influences the PCV. Conditions that cause RBC size to be increased 

(e.g.swelling of the RBC due to change in osmotic pressure related to elevated sodium 



levels) may increase the PCV while conditions that result in smaller than normal 

RBCs (e.g. microcytosis related to iron deficiency anemia) decrease the PCV. 

In general, high PCV indicates either increase in the number of RBCs or decrease in 

plasma volume as seen in cholera. On another hand, a low PCV indicates either 

decrease in RBCs number or increase in plasma volume.The normal values of PCV 

vary according to the age and sex of the individuals. The PCV is a mathematical 

expression of the number of RBCs, or packed cell volume, expressed as a percentage 

of whole blood. For example, a packed cell volume of 45% means that a 100-mL 

sample of blood contains 45 mL of packed RBCs, which would reflect an acceptable 

level of RBCs for a patient of any given age.                                                                 

   Hematocrit is derived from Greek words „Haima‟ meaning “blood” , „krites‟ 

meaning “to separate”. Together “Hematocrit” means „to separate blood‟ where blood 

cells and plasma are separated by centrifugation.When a known volume of blood is 

centrifuged, the cells being heavier, settle down leaving a clear column of plasma 

above. PCV or Hct is defined as the volume of RBCs per unit volume of the whole 

blood. A decrease in the number or size of red cells also decreases the amount of 

space they occupy, resulting in a lower PCV. An increase in the number or size of red 

cells increases the amount of space they occupy, resulting in a higher PCV.                  

The normal ranges are: Critical value of PCV = <15 % or >60 %                

Males: 40 %–54 % 

Females: 37 %–47 % 

Newborns: 53-65 % 
 

 

Methods: 

1.Microhematocrit Method : Requires less blood and less time to get the value of PCV 

(commonly used). It is the method that we are going to use in today lab.  

2.Macrohematocrit Method: Also known as a Wintrobe method. Time consuming, 

requires large amount of blood, and has a higher degree of plasma trapping. 

3.Automated Method: Automated hematology Analyzer. 

 



Materials and instruments : 

1.Microhematocrit tube (capillary tube) which is 75 mm in length and 1 mm in 

diameter . It contains heparin and shows a red ring at one end of the tube. 

2.Microhematocrit centrifuge device. 

3.Plastic seal to seal one end of the capillary tube. 

4.Microhematocrit reader. 

5.Lancet, Alcohol 70%, and Cotton. 

                                        

                                                                                                  

 

Procedure:  

1.Clean your finger with 70% alcohol and let it dry. 

2.Blood is drawn into the tube by capillary phenomenon. By holding the tube in a 

horizontal manner and allow 2/3 to 3/4 of the tube to be filled with blood.                    

3.Seal the dry end of the tube by plastic seal.                                                                

4.The sealed tube then is placed in the radial grooves of the Microhematocrit 

centrifuge for 5 min at 11000 R.P. m.                                                                            

5.Balance the tubes in the centrifuge with the clay ends facing the outside away from 

the center(place the tubes opposite each other in the centrifuge). Looking at a 

centrifuged hematocrit tube, you will see three distinct layers:                                        

*A tall upper layer of clear plasma - slightly yellow-colored. It should not be pink or 

red which would indicate hemolysis of red cells in the sample or within the body in 

hemolytic diseases.                                                                                                       

*A greyish-white ( buffy layer) thin layer (about 1 mm) in thickness consisting of 

platelets and WBCs.                                                                                                   

*A tall bottom layer of RBCs which have been closely packed together.                       

6.Using the hematocrit reader (ruler), read the PCV (Htc) value.                                           

 

Microhematocrit centrifuge 

Microhematocrit reader 

Microhematocrit tube 



 

 

*Reading PCV Value: 

   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). Do not include the buffy coat (WBCs and platelets) when 

reading PCV value.                                                                                                     

 

 

 

 

 

 

 

 

 


