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Clinical Samples (Plasma and Serum) 

Blood: is a bodily fluid that is vital for the transportation of nutrients and oxygen to every 

cell and tissue in the body, and for the elimination of metabolic waste products from the 

tissues.  

The constituents of blood include blood cells, coagulation factors, and immune products, 

dispersed in water. Blood consists of different kinds of cells such as Red blood cells (RBCs), 

White blood cells (WBCs), and Platelets.  

Blood contains two other parts; plasma and serum. It is quite common to come across these 

two terms frequently and be confused by the two. However, both are vital components of the 

blood.  

 Plasma: is a yellowish colored!that contains suspended blood cells,! proteins, and clotting 

factors. It!constitutes 55% of the body’s fluid volume and is the intravascular fluid 

component in blood. It is essential to maintain the electrolyte balance of the blood and 

protects the body from infection. This straw colored liquid is used in patients who suffer 

from deficiencies in clotting factors in the blood, or from burns or hemophilia.!Plasma 

contains 90% water, and the rest is made up of proteins, antibodies, electrolytes and clotting 

factors. 
  

 Serum: refers to the fluid component of blood that is devoid of any blood cells or clotting 

factors.!The serum does not contain fibrinogens and coagulation proteins that are involved in 

the coagulation pathway but retains electrolytes, immune products like antibodies and all 

other proteins.!It naturally occurs after clotting takes place by separating from the red blood 

cells, white blood cells, and clotting factors. It is used in diagnostics to detect a particular 

condition, like diabetes, due to the presence of electrolytes.!The branch of study that deals 

with studying serum and analyzing it for diagnostic purposes are called serology.  

Key Differences Between Plasma and Serum:  

Both plasma and serum are important constituents of blood with their own set of functions. 

Although they are frequently used interchangeably, it is incorrect to do so. 
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Aspect  Plasma  Serum  

Definition  Plasma is the yellowish or straw 

colored watery intravascular fluid 

component of the blood in which 

all the cells of the blood are 

suspended. 

The serum is the extracellular fluid 

component of blood that is present 

after the coagulation process is 

complete. 

Constituents  Plasma contains all the proteins as 

well as the clotting factors but is 

devoid of cells. 

Serum contains all proteins, 

metabolites, electrolytes except for 

cells and clotting factors. 

Extraction Plasma is extracted by the process 

of centrifugation of blood to which 

an anticoagulant has been added. 

Serum is extracted by the process 

of centrifugation of blood that has 

completed the coagulation process. 

The coagulated component settles 

to the bottom, whereas serum is 

collected on the top. 

Volume  Plasma comprises 55% of the total 

blood volume. 

Serum comprises only a small 

percentage of the total volume of 

blood.  

Difficulty of 

Extraction  

The process of extracting plasma is 

typically easier and faster than 

serum. 

The process of extracting serum is 

tedious and time- consuming  

Density  The density of plasma is 1.025g/ml. The density of serum is 1.024g/ml. 

Storage Plasma can be stored at low 

temperatures for ten years from the 

date collected. 

The serum can be stored at 4C for 

days and can be stored at freezing 

temperatures for many months. 

Medical Use Used in transfers for patients 

suffering from hemophilia, burn 

patients, and clotting disorders. 

It is widely used in serological 

studies and tests employed in 

diagnostics, as well as for blood 

group testing. 

Water content Plasma contains 92-95% water. The serum is composed of 90% 

water 

Fibrinogen Plasma contains fibrinogen. The serum does not contain 

fibrinogen, which is an essential 

element of the clotting pathway. 

Anticoagulant 

Use  

To isolate plasma, anticoagulants 

are to be added during the process. 

In the process of serum isolation, 

anticoagulants are not required. 

"
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Bactericidal Effect of Normal Serum 

Normal serum contains several Bactericidal agents included: 

1. Complement (C): The complement system, a set of proteins (a complex of about 

20 proteins) that enhance the function of both the adaptive and innate responses to 

infection. Consist of 9 components labelled as C1, C2, C3, ….up to C9 all of them 

are required to cause lysis of cell membrane. It enhances phagocytosis, lysis of cells 

(eg, bacteria and tumor cells) (kills most of Gram-negative but not Gram-positive 

bacteria) and production of mediators that participate in inflammation and attract 

phagocytes. 

The properties of Complement (C): 

• 10% of globulin. 

• Lytic effect on Gram-negative but not Gram-positive bacteria 

• Its activity is destroyed by heating serum at 56ºC for 30 min. in water bath 

(inactivation). 

2. Properdin:  

• ϒ- globulin.  

• Activates complement - Mg++. 

• Effect on Gram-negative and Gram-positive bacteria. 

3. Beta lysine:  

• Protein in R.B.Cs, released when blood is clotted. 

• Kill Gram-positive bacteria. 

4. Opsonin: play an important role in phygocytosis and Complement lysis.     

5. Other factors: Enzymes and Immunoglobulins (Ab). 
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Aim of Experiment: Test the bactericidal effect of normal and heated serum. 

Method: Two types of bacteria should be taken in order to test the effect of Complement 

(C) on them:            

! E. coli (Gram-negative bacteria) 

! Staphylococcus aureus (Gram positive bacteria)  

 

1. Mixing the normal human serum (active serum) with bacteria. 

2. Mixing the heated serum (inactive serum) with bacteria. 

3. Mixing the saline with bacteria (control).  

 

Results: 

Media 

E. coli 

(Gram-negative bacteria) 

S. aureus 

(Gram positive bacteria) 

Serum   

Heated serum 

Saline   

 

  

"
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Immunogens, Antigens, Antibodies and Vaccines 

 Antigen (Ag): Antigens are any substance that stimulates the immune system to produce 

antibodies. Antigens can be bacteria, viruses, or fungi that cause infection and disease. 

The main characteristics of the Ag:  

1. Macromolecules (weight > 10,000 Dalton).  

2. Complex molecule (e.g. proteins contain of 20 amino acids)  

3. Foreignness.  

 

Antigens vs. Immunogens  

The terms antigen and immunogen are often used interchangeably. But to be precise, they 

describe two types of interactions between a molecule and the immune system.  

An immunogen refers to a molecule that is capable of eliciting an immune response by an 

organism’s immune system, whereas an antigen refers to a molecule that is capable of 

binding to the product of that immune response (antibody). So, an immunogen is necessarily 

an antigen, but an antigen may not necessarily be an immunogen.  

 

 Antibody (Ab): a specific globulin (immunoglobulin) produced in response to exposure to 

an antigen. Secreted by plasma cells and capable of reacting specifically with that antigen. 

Antibodies, also called immunoglobulins, Y-shaped molecules are proteins manufactured by 

the body that help fight against foreign substances called antigens.  

 

 Immunization: any immunological process which leads to increased reactivity to antigens in 

the test subject, may lead to active or passive, natural or artificial.  

 

 Vaccine: any substance when introduce artificially to human or animal body produces an 

immune response resulting antibodies or cellular formation.   

 

Requirement for good vaccine are:  

1. Safe compounds (non toxic and side effect) ! 

2. Highly antigenic (give good titer of Abs when injected in to body) ! 

3. Has no ability to render its activity ! 

4. Economic (low coast) ! 

5. Not contaminated ! 
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The main rules in preparation of vaccine:  

1. Ability to stimulate immune response. 

2. Should be prepared from new culture. 

3. Standardization. 

4. Check for sterility. 

5. No side effects. 

6. Keep a way from heat and chemicals.  
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Antigen-Antibody Reaction (Serological Tests) 

Antigen-Antibody Interactions: interaction of antigen and antibody occurs in vivo, and in 

clinical settings it provides the basis for all immunologically based tests. The formation of 

immune complexes produces a visible reaction that is the basis of precipitation and agglutination 

tests. Agglutination and precipitation are maximized when multiple antibody molecules share the 

binding of multiple antigenic determinants, a condition known as equivalence. 

Antigen-Antibody Reactions in vitro are known as Serological Reactions 

Serological Reactions: which include Antigen-Antibody reaction such as agglutination, 

precipitation, complement fixation. Serological Reactions can be used for detection and 

quantification of either antigens or antibodies (e.g., diagnosis of microbial infections, 

determination of blood groups, autoimmune diseases). These tests can be qualitative and 

quantitative.  

The Titre: is the highest dilution of Antibody or Antigen that gives a positive result in the 

serological tests.  

 

 

                                                                     Antigens  

 

              Particulate                                                                                           Soluble  

          Bacteria, RBCs                                                                       Serum, Plasma, Proteins  

                   +                                                                                       + 

              Specific Ab                                                                                     Specific Ab   

                              

            Agglutination                                                                                    Precipitation  

 

Agglutination (Particulate Ag with Abs) 

Factors effects on the agglutination test are: 

1.  Electrical charge of the medium: e.g. bacterial cells have repulsive forces due to negative 

charge on their surface. 

2.  Antigen-Antibody ratio. 
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3.  pH: differences cause differences in chemical structures of antigens/antibodies, affecting 

the “fit”. 

4. The number of antigen sites on the cell is important since the more antigen sites result in 

more antibodies being attached and forming cross-linkages. These cross-linkages result in 

agglutination. 

5. Temperature: the optimum temperature depended on the type of antibody involved. 

6. Optimum incubation time. 

7. Size and structure of the antibody: IgM is a good agglutinin as compared to other types of 

antibodies, why? 

IgG is relatively small since it is comprised of only one immunoglobulin subunit (monomer), 

while IgM is relatively large since it is comprised of 5 immunoglobulin subunits (pentamer). 

The smaller IgG antibodies usually cannot 

reach between two cells. The larger 

antibodies, IgM, can reach between cells that 

are further apart and cause agglutination. So 

the larger antibodies (IgM) can reach between 

more antigen sites on different cells and 

therefore causing stronger agglutination 

reactions.  IgM antibodies also have more 

binding sites to react with antigens and 

potentially causing cross linkages between 5 

different cells. 

 

Mechanism of Agglutination 

 

                                                                            Incubation    

                                  Abs (diluted) + Ag                               Result  

 

• Prozone (Antibody excess): Antibodies saturating all antigen sites; no antibodies 

forming cross-linkages between cells; no agglutination. 

• Zone of equivalence: antibodies and antigens present in optimum ratio, agglutination 

formed. 

• Post-zone (Antigen excess): too many antigens - any agglutination is hidden by 

masses of unagglutinated antigens. 
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Method: 

• Diluted serum (2 fold dilution): 

Tube 1 2 3 4 5 6 7 

Dilution 1/10 1/20 1/40 1/80 1/160 1/320 0 

 

• Add 0.5 ml of O-Ag or H-Ag. 

• Incubate in a water bath at 37ºC for two hours. 

• Examine each tube for agglutination. 

• The titre is the highest dilution with agglutination. 

Result: 

! Positive result: agglutination of the suspension 

! Negative result: suspension remains turbid 

! Antigen control tube: suspension remains turbid 

 

  The main applications of agglutination test is:  

" Blood grouping 

" Pregnancy Test 

" Rose Bengal Test 

" Widal test for Salmonella (H and O Antigen) 

" Diagnosis of different diseases e.g. rheumatoid arthritis 

 

  

 

 

 

   



Lab.4&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&Immunology&(Practical)&&

    Assistant&Lecturer&&Halah&M.&Hussein!!!!!10"

 

 

 

 

 

 

 

 

 

 

 

 

 

  

The ratio of antigen / antibody 
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Blood Grouping (ABO group) 

When agglutination reactions involve the clumping of red blood cells, they are termed 

hemagglutinations. Hemagglutination occurs because of the ability of antibodies to cross-

link red blood cells by binding to surface antigens. Hemagglutination microscopic-slide tests 

are routinely used in blood typing.  

The four major human blood types (A, B, AB, and O) are genetically determined. Individuals 

with blood types A, B, or AB have antigens on the surface of their red blood cells. These 

antigens, known as agglutinogens, correspond to the specific group (e.g., type A has 

agglutinogen A). An individual having blood type O lacks these agglutinogens. These surface 

antigens are also referred to as isoantigens. The ABO blood grouping system is unique 

because individuals who have isoantigens on their red blood cells will have the opposite 

isoantibodies (agglutinins) in their serum. For example, persons with type A red blood cells 

have anti-B isoantibodies.  

Blood typing is performed with antisera containing high titers of anti-A and anti-B 

antibodies. A drop of each kind of antiserum is added to separate samples of red blood cells. 

If agglutination occurs only in the suspension to which the anti-A serum was added, the 

blood is type A. If agglutination occurs only in the anti-B mixture, the blood is type B. 

Agglutination in both samples indicates that the blood is type AB. The absence of 

agglutination indicates that the blood is type O.  

Rh factor: This antigen in humans, which was first designated as the Rh factor (in due 

respect to the rhesus monkey), was later found to exist as six antigens: C, c, D, d, E, and e. Of 

these six antigens, the D factor is responsible for the Rh-positive condition and is found in 

85% of Caucasians, 94% of blacks, and 99% of Orientals.  
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Procedure:  

1. Obtain a microscope slide and with the wax pencil, write the letters A, B and Rh on 

each side of the slide. Draw separate circles next to the letters, about 1.5 cm in 

diameter. ! 

2. Obtain dropper bottles containing commercially prepared antibody solutions and 

place a drop of the antibody to a particular blood type within the circle near the 

corresponding letter. ! 

3. To obtain some of your blood, clean the tip of your finger by rubbing it with an 

alcohol- saturated cotton swab or gauze pad with iodine and again with alcohol. 

4. Obtain a new and clean sterile lancet from the package and jab the point into your 

finger.  

5. Carefully massage your finger, and work out several drops of blood. Discard the first 

two drops since they represent mostly tissue fluid. Let the third or fourth drop fall into 

the anti-A antibody on the slide and the next two into the anti-B antibody circle. (Do 

not touch your finger to the slide.)  

6. Stir the antibody and the blood in each circle immediately with clean toothpicks, 

using a rotary motion.  

7. After donating blood, wipe your finger once more with an alcohol pad or gauze pad.  

8. Observe the three mixtures against alight background with bright light, watching for 

the appearance of red granules, which indicate that the red blood cells are 

agglutinating or clumping. If you cannot easily see differences between the samples, 

study the slide with your microscope.  
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Transfusion reactions and Cross Matching 

Transfusion reactions: or incompatibility reactions generally result when blood typing is 

done incorrectly. Such a reaction is caused by the transfusion of the wrong ABO group. This 

is due to the fact that the blood of a person receiving a different blood type from his/her own 

will agglutinate these cells. The ABO antibodies will cause rapid destruction of the 

transfused blood, and the clumped erythrocytes may block blood vessels.  

Cross Matching: is a procedure performed prior to a blood transfusion to determine whether 

donor blood is compatible (or incompatible) with recipient blood. Compatibility is 

determined through matching of different blood group systems, the most important of which 

are the ABO and Rh system, and/or by directly testing for the presence of antibodies against a 

sample of donor tissues or blood.  

There are two types of cross matches:  

! The Major Cross Match involves testing the patient’s serum with donor cells to 

determine whether the patient has an antibody which may cause a hemolytic transfusion 

reaction or decreased cell survival of donor cells. This is the most important cross match.  

! The Minor Cross Match involves testing the patients cells with donor plasma to 

determine whether there is an antibody in the donor’s plasma directed against an antigen 

on the patient’s cells.  

Procedure:  

1. Prepare donor and recipient blood samples: 

! For Major Cross Match: Donor’s red cell and recipient serum or plasma  

! For Minor Cross Match: Recipient red cells and donor’s serum or plasma  

2. Prepare 3 – 5% cell suspensions of red cells.  

3. Major Cross Match: Label a test tube. Add two drops of the patient serum and one drop 

of the appropriate donor cell suspension.! 

4. Minor Cross Match: Label a test tube. Add two drops of the appropriate donor serum 

and one drop of the patient cell suspension.  

5. Mix the tubes and incubate at 37°C for about 45 minutes. 

6. Add two drops of AHG (Antihuman globulin) and mix well. ! 

7. Centrifuge for 1 minute at 1500 rpm ! 

8. Read macroscopically and microscopically and record the results ! 

The mixture of erythrocytes and serum are observed for hemolysis or microscopically for 

agglutination. Any evidence of hemolysis/agglutination indicates an incompatible cross 

match. Negative results are taken to indicate compatibility.  
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Rose Bengal Test (RBT) 

 Introduction: 

The Rose Bengal test (RBT) is a simple, rapid slide-type agglutination assay performed with 

a stained Brucella abortus suspension at pH 3.6 – 3.7 and plain serum. It is often used as a 

screening test in human brucellosis. False-negative reactions occur especially in the early 

stages of acute infection.  

Principle:  

Ab in patient serum + Ag in bacterial suspension = Agglutination 

The Rose Bengal Test is a rapid slide agglutination procedure developed for the direct 

detection of Brucella antibodies in human and animal sera. The bacterial suspension is 

reactive with both IgG and IgM antibodies to detect the earlier stage of disease (sub-clinical 

infections) and over a large period during the disease (chronic stage).  

The assay is performed by testing the buffered suspension (pH 3.6 – 3.7) of Brucella abortus 

strain coloured with Rose Bengal against unknown sera. The presence or absence of a visible 

agglutination, indicates the presence or absence of antibodies in the samples tested.  

Rose Bengal Antigen: Bacterial suspension of B. abortus stained with Rose Bengal and 

buffered at pH 3.6 – 3.7, Contains 0.95 g/L of sodium azide.  

Procedure:  

1. Bring the test reagents and samples to room temperature. ! 

2. Resuspend the antigen vial gently. Aspirate dropper several times to obtain a 

thorough mixing. ! 

3. Place 1 drop (50μL) of the serum under test into one of the circles on the card. 

4.  Dispense 1 drop of positive control serum and 1 drop of negative control serum 

into two additional circles. ! 

5. Add 1 drop of Rose Bengal Antigen to each circle next to the sample to be tested. ! 

6. Mix the contents of each circle with a disposable stirrer while spreading over the 

entire area enclosed by the ring. Use separate stirrers for each mixture. !3  

7. Rotate the slide slowly for a period of 4 minutes.  

8. Observe immediately under a suitable light source for any degree of agglutination.  

Reading the Results: !  

! Nonreactive or Negative: Smooth suspension with no visible agglutination, as shown 

by negative control  

! Reactive or Positive: Any degree of agglutination visible macroscopically. Any 

visible reaction is considered to be positive. 



Lab.6&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&Immunology&(Practical)&&

    Assistant&Lecturer&&Halah&M.&Hussein!!!!!16#

The test is very sensitive and positive samples should be checked by the Complement 

Fixation test (CFT) or by an IgG specic procedure such as ELISA.  

Limitation of the test:  

Low sensitivity particularly in long evolution (chronic) cases, and relatively low specicity in 

endemic areas.  

 

 

! 
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Widal Test 

Introduction: 

Widal Test is an agglutination test which detects the presence of serum agglutinins (H and O) 

in patients serum with typhoid and paratyphoid fever.! When facilities for culturing are not 

available, the Widal test is the reliable and can be of value in the diagnosis of typhoid fevers 

in endemic areas.  

The patient’s serum is tested for O and H antibodies (agglutinins) against the following 

antigen suspensions (usually stained suspensions): 

! !S. Typhi O antigen suspension 

! !S. Typhi H antigen suspension 

! !S. Paratyphi A O antigen suspension 

! S. Paratyphi A H antigen suspension 

! S. Paratyphi B O antigen suspension 

! S. Paratyphi B H antigen suspension 

! !S. Paratyphi C O antigen suspension  

! S. Paratyphi C H antigen suspension 

O antigen is a somatic antigen and  H antigen is flagellar antigen. 

Salmonella antibody starts appearing in serum at the end of first week and rise sharply during 

the 3rd week of endemic fever. In acute typhoid fever, O agglutinins can usually be detected 

6–8 days after the onset of fever and H agglutinins after 10–12 days.! It is preferable to test 

two specimens of sera at an interval of 7 to 10 days to demonstrate a rising antibody titre.  

!Salmonella antigen suspensions can be used as slide and tube techniques.  

A tube test is used for determining the quantity of agglutinating antibodies, or agglutinins, in 

the serum of a patient with typhoid fever. The highest dilution at which agglutination is seen 

is designated as the antibody titer of the patient’s serum. For example, if the highest dilution 

at which agglutination occurs is 1:320, the titer is 320 antibody units per milliliter of serum. 

Naturally, the higher the titer, the greater is the antibody response of the individual to the 

disease.  

Principle:  

Patients’ suffering from enteric fever would possess antibodies in their sera which can react 

and agglutinate serial doubling dilutions of killed, coloured Salmonella antigens in a 

agglutination test.  

The main principle of widal test is that if homologous antibody is present in patients serum, it 

will react with respective antigen in the reagent and gives visible clumping on the test card 
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and agglutination in the tube.  

Preparation of Widal Antigens:  

! H suspension of bacteria is prepared by adding 0.1 percent formalin to a 24 hours 

broth culture or saline suspension of an agar culture.! 

! For preparation of O suspensions of bacteria, the organisms is cultured on phenol agar 

(1:800) to inhibit flagella.  

! Standard smooth strains of the organism are used; S Typhi 901, O and H strains are 

employed for this purpose.! 

! The growth is then emulsified in small volume of saline, mixed with 20 times its 

volume of alcohol, heated at 40° C to 50° C for 30 minutes and centrifuged.  

! The antigens are treated with chloroform (preservative) and appropriate dyes are 

added for easy identification of antigens.  

Procedure:   

Slide Test:  

1. Place one drop of Positive Control on one-reaction circles of the slide. ! 

2. Pipette one drop of Isotonic saline on the next reaction circle. (Negative Control). ! 

3. Pipette one drop of the patient serum to be tested onto the remaining four reaction 

circles. ! 

4. Add one drop of Widal TEST antigen suspension ‘H’ to the first two reaction circles. 

(Positive Control & Negative Control). ! 

5. Add one drop each of ‘O’, ‘H’, ‘AH’ and ‘BH’ antigens to the remaining four reaction 

circles. ! 

6. Mix contents of each circle uniformly over the entire circle with separate mixing 

sticks. ! 

7. Rock the slide, gently back and forth and observe for agglutination macroscopically 

within one minute. ! 

Semi-Quantitative Method: ! 

1. Pipette one drop of isotonic saline into the first reaction circle and then place 5, 10, 

20, 40, 80 μl of the test sample on the remaining circles. ! 

2. Add to each reaction circle, a drop of the antigen, which showed agglutination with 

the test sample in the screening method. ! 

3. Using separate mixing sticks, mix the contents of each circle uniformly over the 

reaction circles. ! 

4. Rock the slide gently back and forth; observe for agglutination macroscopically 

within one minute. ! 
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Standard Tube Test Method: ! 

1. Take 4 sets of 8 Kahn tubes/test tubes and label them 1 to 8 for O, H, AH and BH 

antibody detection. ! 

2. Pipette into the tube No.1 of all sets 1.9 ml of isotonic saline. ! 

3. To each of the remaining tubes (2 to 8) add 1.0 ml of isotonic saline. ! 

4. To the tube No.1 tube in each row add 0.1 ml of the serum sample to be tested and 

mix well. ! 

5. Transfer 1.0 ml of the diluted serum from tube no.1 to tube no.2 and mix well. ! 

6. Transfer 1.0 ml of the diluted sample from tube no.2 to tube no.3 and mix well. 

Continue this serial !dilution till tube no.7 in each set. ! 

7. Discard 1.0 ml of the diluted serum from tube No.7 of each set. ! 

8. Tube No.8 in all the sets, serves as a saline control. Now the dilution of the serum 

sample achieved in !each set is as follows: Tube No. : 1 2 3 4 5 6 7 8 (control) 

Dilutions 1:20 1:40 1:80 1:160 1:320 1:640 !1:1280 ! 

9. To all the tubes (1 to 8) of each set add one drop of the respective WIDALTEST 

antigen suspension (O, !H, AH and BH) from the reagent vials and mix well. ! 

10. Cover the tubes and incubate at 37° C overnight (approximately 18 hours). ! 

11. Dislodge the sedimented button gently and observe for agglutination. ! 

Reading the Results:   

Slide Test:  

" Agglutination is a positive test result and 

if the positive reaction is observed with 20 

μl of test sample, it indicates presence of 

clinically significant levels of the 

corresponding antibody in the patient serum.  

" No agglutination is a negative test result 

and indicates absence of clinically 

significant levels of the corresponding 

antibody in the patient serum.  

Tube Method: 

" The titre of the patient serum using Widal test antigen suspensions is the highest 

dilution of the serum sample that gives a visible agglutination.! 

" The sample, which shows the titre of 1:100 or more for O agglutinations and 1:200 or 

more for H agglutination, should be considered as clinically significant (active 

infection). 

" Demonstration of 4-fold rise between the two is diagnostic.! 

" H agglutination is more reliable than O agglutinin.! 

" Agglutinin starts appearing in serum by the end of 1st week with sharp rise in 2nd and 
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3rd week and the titre remains steady till 4th week after which it declines.  

 

 

 

 

 

 

 

 

Limitations of Widal Test  

1. The Widal test is time consuming (to find antibody titre) and often times when 

diagnosis is reached it is too late to start an antibiotic regimen.! 

2. The Widal test should be interpreted in the light of baseline titers in a healthy local 

population.! 

3. The Widal test may be falsely positive in patients who have had previous vaccination 

or infection with S. Typhi. 

4. Widal titers have also been reported in association with the dysgammaglobulinaemia 

of chronic active hepatitis and other autoimmune diseases.  

5. False negative results may be associated with early treatment, with “hidden 

organisms” in bone and joints, and with relapses of typhoid fever. Occasionally the 

infecting strains are poorly immunogenic.  

6. False negative Widal tests may be due to antibody responses being blocked by early 

antimicrobial treatment or following a typhoid relapse.  

7. Severe hypoproteinaemia may also prevent a rise in O and H antibody titres. 

8. The antibody levels found in a healthy population however, may vary from time to 

time and in different areas, making it difficult to establish a cut off level of baseline 

antibody in a defined area and community.! 

9. In low typhoid endemic areas, weak and delayed O and H antibody responses limit 

the usefulness of the Widal test. Variations also exist between laboratories in the 

performance and reading of Widal tests which compromise further the reliability of 

the test. 

10.  The World Health Organization (WHO) has said that due to the various factors that 

can influence the results of a Widal test, it is best not to rely too much on this test.  


