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Hematology 

Hematology : is the science that study the blood and it is 

structure, function, disease and  convenience between structure 

and function. 

Blood : is connective tissue and important physiological 

sample because it have a constant component and properties and 

changing in physiological activities of body will refluxed on 

properties and component of blood.  

Chiefly we can divided blood into two parts: 

  .(R.B.Cs, W.B.Cs  and platelets) blood cells 2.   plasma 1.  

* Important steps in blood testing: 

* Choosing of appropriate anticoagulant (type, concentration, 

amount and duration time). 

* Drying the pipettes before using it. To prevent dilution of 

blood or lysis of  red blood cells by water in pipettes. 

* Labeling the samples in appropriate method.  

* In blood smear preparation the slide should be examined at 

once (not more 2-3 hourse).  

Blood specimen collection (blood sample) 

The method of sample collection depend on the tests requested. 

Before collecting containers should be labeled properly to 

giving full details of patient is identification. Two method for 

blood specimen collection. 
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Vein puncture (venous blood) 

In most physiological tests the venous blood is preferred based 

because the amount of sample enough to perform several tests at 

same time. Commonly the best site for venous blood collection 

is the antecubital vein. 

Areas to avoid for blood draw: 
1. Hematoma : if another site is not available collect the specimen 

distal to the hematoma. 

2. Extensive scars from burns wounds. 

3. Edematous (tissue fluid accumulation). 

4. Intravenous therapy (cannula lock): blood transfusions – fluid  

may dilute the specimen , so collect from the opposite arm if 

possible. 

Collection by Venous punctures: 

Material  

1.Tourniquet  

2. Sterile Disposable syringes  

3.Alcohol 70% 

4.Cotton – Gloves  

5.Evacuated collection tubes and tube holder 

Procedure 

1.The patient should be comfortable  

2.We site patients in a chair in order to avoid problems with 

hemoconcentration and hemodilution, the patient should be 

seated for 15 to 20 minutes before the blood is drawn. 
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3. Tourniquet should be applied on the upper arm. 

4.Visaulize and palpate the vein. 

5. The site to be punctured should be sterilized with alcohol and    

allowed to dry 30–60 sec. 

6.Insert the needle into the vein. Enter the vein in lateral side do 

not directly to avoid  puncturing the other side of the vein 

wall. Enter by the needle at 45 degree angle (under the skin 

and then into the vein). When the needle enter the vein there 

is sudden lose of resistance and blood come in the head of 

needle. 

7. Remove the tourniquet once the needle has been inserted 

8. Draw the blood according to your requirement then first 

loosen the tourniquet and place clean cotton at the site of 

puncturing with draw the needle. 

9.put the blood into appropriate  labeled container. 

Note: 

1. In some tests (calcium, phosphate and potassium) , the 

tourniquet should not use, because the pressure by it vein 

cause local hypoxia lead to leakage the inter cellular 

component and give error high result. 

2. Avoid arm with burn area, hematoma , scaring , recently 

injected or withdrawn syringe and avoid edematous 

extremities (tissue fluid accumulation alters test results). 
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Prolonged tourniquet application: 
1. significant increased can be found in total protein , total 

lipids, cholesterol and iron. 

2. Affects packed cell volume. 

3. Hemolysis may occur , with pseudohyperkalemia. 

Techniques to prevent Hemolysis: 
1. Mix all tubes with anticoagulants additives gently. 

2. Avoid drawing the plunger back too forcefully. 

3. Make sure the veinpuncture site is dry. 

4. Avoid massaging and squeezing a site 

Sites of blood collecting  
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Capillary puncture (Capillary blood): 

    Skin puncture involves puncturing the dermis layer of the 

skin to access the capillary beds which run through the 

subcutaneous layer of the skin. 

This method used to draw a small amount of blood in special 

micro tubes (capillary tubes) so, only a few test can be 

performed. 

Material  

1.Lancet       2. Capillary tubes    3.Alcohol         4.Cotton 

Procedure 

1. The site to be puncture should be sterilized with alcohol. 

2. puncture across the grain of skin. 

3.Draw the blood by capillary tubes. 

*Sites for capillary puncture:- 

1.Finger pulp  

2.Heel pulp or great toe (in infant) 

3.Ear lobule 

Determination of packed cell volume (P.C.V) 

Test principle:  

     It is the volume that working by red blood cell (erythrocyte) to the 

volume of plasma of sample. The sample centrifuged for maximum and 

red blood cells are packed, measured and expressed as percentage of the 

blood volume. 
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Three layers will be produced:-- 

1. P.C.V layer . R.B.Cs layer with dark red color. 

2. Buffy coat layer. Thin layer of leukocytes and blood platelets. 

3. Plasma layer. Top clear lightly layer. 

Three method to direct measurement of  (P.C.V) :-- 

1.Macro- method. Using of wintrobe tube. 

2.Micro- hematocrit method. Using of capillary tube. 

3.Electronic cells counting. 

Materials and instrument : 

*Hematocrit : composed of 

1.Hematocrit tube: capillary tube with heparin as anticoagulant 

(heparinized capillary tube). 

2.Hematocrit centrifuge 

3.Hematocrit reader 

Procedure 

1. Capillary blood optioned using capillary puncturing method   allow 3/4 

of tube filled with blood. 

2.The tube closed using clay. 

3.Centerfuging at 3000 rpm for 5 minutes. 

4.Reading of result. Place the tube in hematocrit reader then measure the 

P.C.V layer .  

Normal values of  packed cell volume (P.C.V): 

Men              42% – 52%      

Women         37% - 45%       
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New born :   53 % - 65% 

Children:   30% -43%  

Hemoglobin test depend on P.C.V: 

Hb = (P.C.V/3) -1  

Clinical application:  

*Increased P.C.V values indicate polycythemia 

*Decreased  P.C.V values indicate anemia. 

 

      

 

 

Sites of capillary blood puncture 
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Haemoglobin (Hb) Estimation 

Haemoglobin: is the most important pigment of the blood 

importing red color to it , the main function of  Hb is oxygen 

carrying from lungs to the body tissue and the co2 transport in 

the blood. 

Haemoglobin: is a large complex molecule with a quaternary 

structure of four globular protein chains, each of is wrapped 

around an iron- containing heme group. 

The purpose of haemoglobin estimation (Hb) is to determine the 

oxygen carrying capacity of the blood. 

Hb determination help in: 

*Detecting diseases which cause deficiency of Hb (anemia) or 

excess of Hb (polycythemia). 

*In study changes in Hb concentration before or after operations 

and blood transfusion. 

Usually, Hb estimation based on colors, depend upon matching 

the color produced by the sample with the color produced by a 

standard sample of known Hb concentration. 

Some of common method used in Hb estimation: 

1.Sahli's method (acid haematin method) 

2.Cyanomethaemoglobin method 

3.Estimation of iron in Hb 

 



Test principle 

Hb in the red blood cells convert to acid haematedin by the 

action of HCL the brown color developed is matched against 

standard brown glass in the comparator by direct vision. 

Sahli's method 

Apparatus and reagent 

*Haemoglobinometer (Sahli's: the box contain): 

1.Comparators                  2.Haemoglobin tube (Sahli's tube) 

3.Haemoglobin pipette     4.Thin glass- rod stirrer 

*(0.1 N) HCL 

Procedure 

1.Fill Sahli's tube to 20 mark (on % scale) with HCL. 

2.Draw blood by haemoglobin pipette to the 0.02 ml. 

3.Wipe the tip of pipette with cotton so the blood is left stick to 

it is outside. 

4.Expel the blood in to the Sahli tube containing HCL and suck 

a small amount and expel it again. 

5.Mix gently by glass rod and leave it for 10 min. 

6.Add distilled water drop by drop, mixing between each 

addition until the color matches with standard. 

7.Read the amount in the sahli tube, the calibrations give the Hb 

concentration. The unit of Hb is g / dL. 

Normal values 

Male  12- 18 g / dL                         female    11.5  - 16.5    g / dL  
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Red Blood Cells Count (RBCs count) 

Where are the R.B.Cs produce in the body? 

In early weeks of embryonic life, primitive , nucleated R.B.C are 

produced in the yolk sac. During the middle trimesters of pregnancy, the 

liver is the main organ for production of R.B.C but reasonable numbers 

are also produced in the spleen and lymph nodes. Then, during the last 

month or so of pregnancy and after birth, R.B.Cs are produced 

exclusively in the bone marrow.  

The bone marrow of essentially all bones produced R.B.Cs until a person 

is 5 years, the marrow becomes productive as age increase.  

The life span of R.B.Cs about 120 day. 

R.B.Cs function: 

A major function of R.B.Cs (erythrocyte), is to transport hemoglobin, 

which in turn carries oxygen from the lungs to the tissue. 

Tools:  

1.Haemocytometer (Slide chamber-  pipettes) 

2.Cover slide               3.hayme solution   

Procedure: 

1.Withdraw the a mount of (whole anticoagulant blood) by pipettes even 

label 0.5 and diluted by hayme solution to label 1.1. 

2.Leave the cells to settle down. 

3.Charge the haemocytometer between the cover slide and the counting 

chamber. 

4.Count the R.B.Cs in 5 medium squares (4 at the corners and 1 in the 

center) inside the central large square. 

5.Count those cells in L- shape. 
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Calculation : 

R.B.Cs count  =  N * 10000 

N = mean the numbers of cells 

 

         

 



Practical physiology                                              M.Sc. Zahraa ch.hameed  

    Lab: 5                                                                      First  stage 

1 
 

 

White Blood Cells Count 
The W.B.Cs ,also called  Leucocytes , are the mobile units of 

the body's protective system . they are formed partially in the 

bone marrow (granulocytes and monocytes and a few  

lymphocytes) and partially in the lymph tissue(lymphocytes and 

plasma cells). After formation , they are transported in the blood  

to different parts of the body where they are needed . 

The actual value of the W.B.Cs is that most of them are 

specifically transported to areas of serious infection and 

inflammation , thereby providing a rapid and potent defense 

against infectious agents . The granulocytes  and monocytes 

have  a special ability to destroy  foreign invader. 

General  Types of W.B.Cs: 

1-Polymorphonuclear (Neutrophils )                  62.0% 

2- Polymorphonuclear (Eosinophils)                  2.3% 

3- Polymorphonuclear (Basophils)                     0.4% 

4-Monocytes                                                       5.3% 

5-Lymphocytes                                                   30.0% 

Types of W.B.Cs:- 
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Tools :- 

1-Hemocytometer (slide chamber – pipettes)  

2- Cover slide.  

3- Terki solution (1) diluting the blood (2) destroyed the 

blood components (RBCs and blood platelets) to easy count 

WBCs in test.  

 

Procedure:- 

1- Withdraw the amount of (whole anticoagulant blood) by 

pipettes even label 0.5 and dilute by terki  solution to label 

11. 

2-Leave the cells to settle down.  

3-Charge the Hemocytometer Between the cover slide and 

the counting chamber.  

4-Count the W.B.Cs in 4 corner large squares . 

5-Count those cells in L- shape. 

 

 

Calculation :- 

W.B.Cs or cells / mm
3
 or µl = N* 50  

 

*The normal values  4.300  -  10.800 cells / mm
3
 

Increased   

1. pregnancy period and through the postpartum 

2.virus infection  

3.tonsiles inflammation 

 Decreased  

1.Liver and spleen disease 

2.Typhoid and paratyphoid 

3.Radiation exposure  
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Complete Blood Count (CBC) 
Q \ What is a complete blood count? 

   A complete blood count (CBC) is a common blood test. A 

CBC gives doctors information about 3 types of cells in your 

blood: Red blood cells, White blood cells and Platelets. Each 

type of blood cell plays an important role in how your body 

works.  

 

  The CBC includes a number of different determinations, 

including the number, type, percentage, concentration, and 

quality of blood cells. 

   In most cases, the CBC is done using an automated 

hematology analyzer, which can provide results in about a 

minute. 

Tests usually part of a CBC include: 

 Red blood cell (erythrocyte) count (RBC) 

 Hemoglobin (Hb or Hgb) 

 Hematocrit (Hct) 

 Red blood cell indices:(mean corpuscular volume [MCV], 

mean corpuscular hemoglobin (MCH), and mean 

corpuscular hemoglobin concentration [MCHC] 

 White blood cell (leukocyte) count (WBC) 

 Differential white blood cell count or "diff" 

 Platelet (thrombocyte) count (estimated) 

 Blood cell morphology 

Norma values differ somewhat according to age and gender. The 

laboratory references provided in this course are meant as a 

guide and may vary somewhat from references used in different 

institutions. 
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** Laboratory tests performed on plasma are done using blood 

samples taken by venipuncture, usually with vacuum tubes 

used to collect the specimen. Tubes come in various sizes, and 

using the proper size is important because the tubes contain 

various types of anticoagulants and the volume of the specimen 

must be correct for the type of anticoagulant. If the ratio is 

incorrect, it can interfere with test results. For most hematology 

studies, including cell counts, blood is collected in tubes with 

lavender stoppers. These tubes contain ethylene diamine 

tetraacetic acid (EDTA). 

 

 

 

    

CBC 
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Blood smear, Staining 

Importance  

1. Blood film enables us to evaluate WBC, RBC, and PLT 

morphology . 

2. Allows us to perform differential WBC count.  

3. Allows estimation of WBC and platelets counts from blood films.  

Preparation of Blood Films  

1.Place drop of blood or cells onto slide on one end (the cells should be 

somewhat concentrated). 

2.Place 2nd slide onto edge of drop (start from center of slide and back 

slide into drop) and once fluid is pulled across 2nd slide push the 2
nd

 slide 

across the 1st slide. 

3.Let cells dry, heat fix, and stain with Wright’s Stain. 

 
Figure (1): Smear preparation. 

 

leishman  Stain Procedure  
1.Flood smears with Wright’s stain for 2-3 minutes (do not let slides dry 

out). 
2.After 2-3 minutes add an equal amount of Wright’s buffer and let stand 

3 minutes (mix solutions together by blowing over slide). 

3.gently rinse slide by washing with water from one end until water runs 

clear. 

4.Let dry and examine under high (oil or 100X) power. 
 

 



Practical physiology                                              M.Sc. Zahraa ch.hameed  

    Lab: 7                                                                      First stage 

 

Examination of blood films  

distribution.  

 

appreciable overlapping- the monolayer cell zone.  

 

 

Neutrophil- segmented.  

Neutrophil – band  

Lymphocyte  

Monocyte  

Eosinophil  

Basophil 
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Determination of ABO and Rh blood groups 
 

What is a blood group?  

Red blood cells contain certain proteins on their surface. These proteins 

are called antigens. There are various types of red blood cell antigens - 

the ABO and rhesus types are the most important. 

The ABO system  

According to the AB0 blood group system there are four different kinds 

of blood groups: A, B, AB or o. 

ABO antigens  

The two major antigens or surface identifiers on human RBCs are the A 

and B antigens. Blood is grouped according to the presence or absence of 

these antigens. AB type blood have both A and B antigens, type o blood 

have neither antigen . 

 

Table (1) ABO blood system  

 
 

 A blood group individuals will have type A antigens on the surface of 

red blood cells and anti-B antibodies in plasma.  

B blood group individuals will have type B antigens on the surface of 

red blood cells and anti-A antibodies in your plasma.  

AB blood group are those who will have type A and type B antigens on 

the surface of red blood cells and no antibodies to A or B antigens in 

plasma.  

O blood group are those who will have neither type A or type B antigens 

on the surface of red blood cells but will have anti-A and anti-B 

antibodies in plasma. 
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Rhesus factor(Rh) 
More than 85% of the population has another red cell antigen group 

called Rh factor , named for the Rhesus monkey in which it was first 

found. Rh is also called known as D antigen.  

Many people have a so called Rh factor on the red blood cell's surface. 

This is also an antigen and those who have it are called Rh+. Those who 

haven't are called Rh-. 

 

     
 

 

 

 
 

 

Rh incompatibility is potential problem in certain pregnancies A mother 

who is Rh negative may develop antibodies to the Rh factor of an Rh  

positive fetus ( the fetus having inherited this factor from the father).  
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Red cells from the fetus that enter the mother circulation during 

pregnancy and child birth evoke the response. In a subsequent pregnancy 

with an Rh  positive fetus, some of the anti – Rh antibodies may pass 

from the mother blood into the blood of her fetus and destroy the fetus 

red cells this condition is called (hemolytic disease of the newborn or 

erythroblastosis fetalis). 

 

Principle  
A drop of blood is mixed with anti- A anti B anti D sera and examined for 

agglutination. 

 

Apparatus and reagents (slide method) 

1.Anti – ABO sera kit.       

 2.glass slide.      

3.stiks for mixing.  

4.lancet.                                

5.blood sample. 

 

Procedure 

1.divide a slide into three areas A,B,  and D. 

2.prick a finger with lancet, and place one drop of blood in areas  A, B 

and D. 

3.Add one drop of anti A,B and D into each division (A,B and D). 

4.mix the blood and serum well. 

5.after two minutes observed the agglutination of red cells.  
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Anticoagulants 

Anticoagulants :  are  chemical substances added to blood that work to 

prevent the coagulation (clotting)the blood. 

Types of blood collecting tubes : 

 

ther tubes : O 

1. Plane tubes without coagulants which used to obtain serum in serology tests. 

2. Red ended capillary tubes without coagulants. 

3. Blue ended capillary tubes with coagulants used in hematology tests. 

Types of anticoagulants: 

The common anticoagulants uses are as following : 

*  EDTA (Ethylene Diamine Tetra Acetate) 

- Is a synthetic compound which prevent coagulation by binding to calcium ions. 

- 1.2 mg of EDTA is required for ml of blood to get the desired results so it must 

   not be less or more than. 
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* sodium citrate  

-Removing of calcium ions by loosely binding them to form calcium citrate 

 - 9 volume of blood are added to 1 ml of sodium citrate.  

 * Heparin 

- Heparin is an anticoagulants that prevents the formation of blood clots. 

- Heparin is used before surgery to reduce the risk of blood clots. 

- Heparin is also used to treat and prevent blood clots in the veins and arteries.   

  

Separation of serum or plasma  
 

- For plasma:  
For plasma samples, blood should be cooled and centrifuged as soon as 

possible and separated immediately after centrifuging then plasma 

transferred to a clean tube.  

- For serum:  
The blood samples are allowed to clot at 37 °C. for about 30 minutes  

blood samples then centrifuged and serum should be separated from clot 

and transferred to a clean tube.  

 

Specimen Rejection  

Specimen rejection is not only costly and time-consuming, but may cause 

harm to the patient. It is therefore essential to thoroughly train staff in all 

aspects of specimen collection, transportation and processing.  

various reasons for specimen rejection include:  

-  Hemolysis  

-  Clots present in an ant coagulated specimen  

-  Non fasting specimen when test requires fasting  

-  Improper blood collection tube  

-  wrong sample volume  

-  Improper transport conditions (as in blood gases)  
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- Unlabeled or mislabeled specimen  

-  A specimen is unsuitable for testing because it has been stored 

incorrectly, or is too long in transit before it reaches the laboratory.  

-  Blood sample is taken from an arm in which an intravenous (IV) 

infusion is running.  
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Erythrocyte Sedimentation Rate (E.S.R) 
 

Analysis of erythrocyte sedimentation rate  

Analysis is used to measure the speed of sedimentation of red blood cells 

within one hour when setting the amount of blood in a special tube, and 

that unity is the measurement used in the mm / hr.  

 

Used analysis of the value (ESR) in the initial diagnosis and the discovery 

of the disease in his presence, but it is not a diagnostic tool, but rather a 

tool for follow-up treatment of some medical conditions, and also 

indicate the presence of certain diseases without confirmation, and it must 

make other analyzes accompaniment to determine the exact diagnosis  

 

Natural ratios of erythrocyte sedimentation rate in the blood 

For adults (age less than 50 years))*- 

 (Males: (0 - 15 

Females:( 0 – 20) 

For adults (age greater than 50 years))*- 

Males:( 0 - 20) 

Females: (0 - 30) 

In neonates: (0 - 2) 

In children up to the age of puberty: (0 - 13) 

Months cases where more than precipitation than normal speed 

1-Rheumatic fever: in this case the analysis of the work of ASO is to 

make sure that the patient is suffering from rheumatic fever 

2-rheumatoid arthritis: and in this case should work Rheumatoid Factor 

analysis for the detection of antibodies. 

during pregnancy (and is the height of a normal physiological.)3- 

4-the acute disease, anemia (anemia). 

Tuberculosis) (TB).)5- 

6-In some kidney disease and some diseases related to thyroid. 

7-In the case of the growing proportion of fibrinogen in the blood. 
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Months cases where precipitation than normal speed less 

1-In the case of a disease of the heart muscle failure 

2-the low percentage of protein in the blood as a result of a defect in the 

liver or kidney 

3-the increase in the number of red blood cells 

4-sickle cell anemia disease 

5-In the case of  low rate of fibrinogen in the blood. 

 

Procedure:- 

 

Westergren method:  
1. The Westergren tube is marked from 0 (top) to 200 (bottom).  

2. Anticoagulant used is 3.8% trisodium citrate solution.1 part of 

anticoagulant is added to 4 parts of blood.  

3. The mixture is drown into Westergren tube up to zero mark and the 

tube set upright in a stand with a spring clip on top and rubber at bottom.  

4. The level of the top of the red cell column is read at the end of 1 hour .  
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Clotting time (C.T) 

   It is the whole blood clotting time which investigate the efficiency of       

blood coagulation. 

 When the lining of  a blood vessel breaks , platelets adhere to exposed 

collagen fibers and release a substance that promotes platelet 

aggregation , so that a so –called platelet plug forms.  

 Thereafter, at least 12 clotting factors participate in the formation of a 

blood clot , each clotting factor has a very specific job to do.  

 fibrinogen , prothrombin are proteins  manufactured and deposited in 

blood by the liver .  

 vitamin K , found in green vegetables and also formed by intestinal 

bacteria , is necessary for the production of prothrombin, and if by 

chance this vitamin is missing from the diet , hemorrhagic disorders 

develop.  

Formation of the  blood clot : 
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Materials:  

(1) Stop watch equipment for collection of blood.  

(2) slides  

(3) wood stick or lancet  

(4) 3 clean, dry glass test tubes (10 x 75 mm).  

Procedure:  

(1) Collect at least 2 ml of blood in a plastic syringe. Discard this 

blood.(This     prevents tissue thromboplastin from entering the blood 

sample.). 

(2) put of the capillary between of the hand for 2 minute .  

(3) The stopwatch is started as soon as the blood enters the first tube . 

 (4) break the  capillary tube for each Thirty seconds . 

 (5) Record the time. The coagulation time is the time required for the 

blood to clot in the last tube.  

 

Note : Normal of clotting time  (5 -10 min) . 
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Bleeding time (B.T) 

Bleeding time is a screening test performed by measuring how long it 

taken for bleeding to stop from a fresh cut of determined size. 

 The test investigate the efficiency of hemostatic mechanisms other 

than blood clotting especially vascular spasm and formation of 

platelets plug 

 Prolonged bleeding time are generally found when the platelets 

count is below 50,000 µL, and when there is platelets dysfunction 

. when a patient is suspected of having a bleeding disorders. 

 Several tests are per found to screen defects  of primary hemostasis 

. these test include the bleeding time , prothrombin time (PT) , 

activated partial thromboplastin time (aPTT) platelets count and  

fibrinogen. 

 This test is useful for detecting bleeding disorders.  

Materials 

 1-Lancet    2-Stopwatch     3-Filter paper   4-Alcohol pads  5-Gloves  

Procedure 

1-Clean the lobe of the ear or tip of a finger with alcohol     and let dray. 

2-Puncture of ear lobe or finger using sterile blood lancet , for ear glass 

slide is placed behind the ear lobe. 

3-Start the stopwatch at the moment of the puncture. 

4-Blot the blood with the filter paper every 30 second ; avoid touching 

the skin , move the filter paper so that cachet drop of blood touches a 

clean area. 



Practical physiology                                              M.Sc. Zahraa ch.hameed  

    Lab: 11                                                                      First  stage 

 

5-When the filter paper no longer shows signs of blood , stop the 

stopwatch and record the time. 

*Normal values = 2-5 minutes  

*Disorders of bleeding (hemostasis):- 

1-Hemophilia      

2-Thrombocytosepenia     

3-Platelets function disorders.    

4-Vascular abnormalities  

5-von Willebrand
,
s disease.  

 

 

 

 



In microscopic exam  
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General Urine Examination (G.U.E) 

Why Collection Urine specimen in morning?   

Because it is usually more concentrated and therefore more likely to 

reveal abnormalities. This is usually hypertonic and reflects the ability of 

the kidney to concentrate urine during dehydration which occurs 

overnight.  

Precaution for urine analysis: 
The ideal situation is when the specimen is analyzed shortly after 

collection (within 1h). 

 If examination cannot be done directly after collection the sample must 

be refrigerated within 1 hour of collection.  

If the specimen is not refrigerated within 1 hour of collection, the 

following changes in composition may occur:  
1. Increased pH from the breakdown of urea to ammonia by urease-

producing bacteria)  

2. Decreased glucose from glycolysis and bacterial utilization  

3. Decreased ketones because of volatilization  

4. Decreased bilirubin from exposure to light  

5. Increased bacteria from bacterial reproduction  

6. Increased nitrite from bacterial reduction of nitrate  

7. precipitation of amorphous urate  

8. Changes in color caused by oxidation or reduction of metabolites  

9. Increased turbidity caused by bacterial growth and precipitation of 

amorphous material  

10. Disintegration of red blood cells (RBCs) and casts, particularly in 

dilute alkaline urine. 

urine  

Urine is a complex aqueous mixture consisting of 96% water and 4% 

dissolved substances, most of which are divided from the food eaten or 

are waste products of metabolism. 
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When give normal results to G.U.E 

1.The color of urine varies from pale to deep amber. 

2.The specific gravity range between (1.008 - 1.030). 

3.The appearance of the urine is clear. 

4. Contain minutes trace of protein and sugar . 

5. Contain a few squamous epithelial cells. 

Abnormal results to G.U.E 

1. Contain R.B.Cs (hematuria). 

2. Contain W.B. Cs. 

3. Contain increased of epithelial cells. 

4. Contain casts(hyaline cast, granular cast, R.B.Cs cast and epithelial 

cast). 

Procedure 

1.Collect the urine from patient. 

2.Read the special strip for this test. 

3.Put the sample in the test tube to put it in the centrifuged. 

4.Put the precipitate on clean slide and put on it cover slide . 

5.Starting to examination of the sample under microscope.  
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Blood pressure test 

Define :- 

A blood pressure test : measure the pressure in blood vessels (arteries, 

veins and capillaries) as heart pumps. 

Estimation of blood pressure : 

Blood pressure is measured by using device called a sphygmomanometer. 

Device of blood pressure  consist of the following : 

 Inflatable rubber cuff 

 Air valve 

 Stethoscope  

 Measuring device (liquid mercury  or counter). 
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Device readings :  

 The upper reading represent the systolic pressure : 

Systolic pressure: is the amount of pressure generated by the heart 

during blood pumping out of the heart through the  arteries (when 

myocardial contractility) , which is higher of the two numbers. 

 The lower reading represent the diastolic pressure : 

 Diastolic pressure: a lower pressure when the heart relaxes muscles 

decreases blood pressure alone ,  which is lower of the two numbers. 

 

Units of estimation of blood pressure is millimeters of mercury. 



Practical physiology                                              M.Sc. Zahraa ch.hameed  

    Lab: 14                                                              First  stage          

 

Methods of measuring blood pressure : 

1. Sitting on the chair on the back and putted upper limbs with the same 

level of the heart. 

2. Linked to the inflatable rubber cuff on hand (above the elbow) well. 

3. Put stethoscope under inflatable rubber cuff. 

4. Close the air valve. 

5. Inflate by the air valve and continued to inflate the inflatable rubber 

cuff until flow of blood is stop and do not hear any sound of by the 

stethoscope. 

6. Open the air valve gently and as soon as the blood began to flow, we 

will hear the heartbeat, recorded the first reading at the number 120, 

this is present the beginning of the systolic pressure (upper reading). 

7. Continuing to dump the inflatable rubber cuff. The sound of the flow 

of blood will decrease gradually , until they reading the stage where 

the sound disappears recorded the sound reading at the number 80 

(lower reading ).  

Blood pressure value : 

Blood pressure                  Systolic                           Diastolic  

      types                        (mm/hg upper)                 (mm/hg lower)  

 

normal                             less than 120                         less than 80 

per hypertension             120- 139                                 80 – 89 

high blood pressure  

(hypertension stage 1)     140 – 159                               90 – 99 

high blood pressure  

(hypertension stage 2)     160 or higher                         100 or  higher 

Hypertensive crisis  

(emergency care needed)   higher than 180               higher than 110 
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The common symptoms of blood pressure : 

symptoms of high blood pressure 

1. Severe headaches  

2. Rapid heart beats  

3. nose Bleeding  

4. Vomiting  

5. Double vision  

6. Muscles tremors 

7. Tinnitus of ear 

8. Fear  

9. Chest pain  

10. A flushed face  

symptoms of low blood pressure 

1. Vertigo 

2. Mist or blurred vision  

3. Nausea 

4. Fainting 

5. Cold , clammy , pale skin  

6. Depression  

7. Fatigue and stress  

8. Breathing fast 

9. Thirst    

 

 


