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Rheumatoid Factor (RF) Test 

Introduction: 

Rheumatoid Factors (RF) are autoantibodies that react with individuals’ own 
immunoglobulin. These antibodies are usually directed against the Fc fragment of the human 
IgG. RF have been associated with three major immunoglobulin classes: IgM, IgG, and IgA. 
Of these IgM and IgG are the most common. The formation of immune complex in the joint 
space leads to the activation of complement and destructive inflammation, causing 
rheumatoid arthritis (RA).  

As indicated by its name, RF has particular application to diagnosis and monitoring of 
rheumatoid arthritis. Rheumatoid arthritis (RA) is a chronic inflammatory disease affecting 
primarily the joints and periarticular tissues. Rheumatoid factor is detected in 6080% of 
cases of diagnosed rheumatoid arthritis. However, it is also detectable sometimes in the 
serum of patients with Systemic Lupus Erythematosus (SLE) and in certain nonrheumatic 
conditions. Elevated values may also be observed in normal elderly population.  

 

 

 

 

Principle: 

A number of methods are available for testing of RF. The most commonly used serological 
method is based on latex agglutination test. As RF is an IgM class of antibody directed 
against the Fc portion of the IgG molecule, it is detected by it’s ability to agglutinate the 
latex particles coated with IgG molecule.  

Reagent used is a suspension of polystyrene latex particles in glycinesaline buffer with pH: 
8.6 ± 0.1, coated with human gamma globulin.  

 

 

 

 

 



Lab.8&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&Immunology&(Practical)&&

    Assistant&Lecturer&&Halah&M.&Hussein!!!!!22#

Procedure:  

Qualitative Method:  

1. Bring all reagents and specimens to room temperature. " 
2. Place one drop of the positive control and 40μl of the patient serum into separate 

circles on the "slide. " 
3. Gently and add one drop of RF latex reagent on each circle of sample to be tested and 

control. " 
4. Use separate Applicator sticks/stir sticks to spread reaction mixture over entire area of 

the particular "field. " 
5. Tilt the slide back and forth for 2 minutes in a rotary shaker so that the mixture rotates 

slowly. " 
6. Observe for agglutination after 2 minutes under bright artificial light. " 

Interpretation:  

Agglutination of latex particles is considered a positive reaction, indicating the presence of 
rheumatoid factor at a significant and detectable level." 

! Positive result: An agglutination of the latex particles suspension will occur within 
two minutes, indicating a RF level of more than 18 IU/ml.  

! Negative result: No agglutination of the latex particles suspension within two 
minutes.  

Quantitative Method: 

" Using isotonic saline prepare serial dilutions of the test sample positive in the qualitative 
method 1:2, 1:4, 1:8, 1:16,1:32, 1:64, 1:128 and so on as follows:  

1. For each specimen to be tested, add 100 μL of 0.9% saline into test tubes 
numbered 1 to 5. " 

2. Add 100 μL of specimen onto test tube 1. " 
3. Mix the mixture. Avoid formation of bubbles. " 
4. Transfer 100 μL of mixed sample from tube 1 to 2. " 
5. Repeat this serial dilution procedure in tube 3 to 4, and then 5. Dispose 100 μL 

from test tube 5 after mixing " 
6. Tubes 1 to 5 now represent a dilution series as follows: " 

Tube Number 1 2 3 4 5 

Dilution 1:2 1:4 1:8 1:16 1:32 

 

" Perform the qualitative test procedure using each dilution as test specimen. " 
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Interpretation:  

The titre is reported as the highest dilution, which shows a positive test result. Read the titre 
in the last dilution step with visible agglutination and the approximate concentration of the 
rheumatoid factor can be determined as follows:  

RF in IU/mL= Sensitivity of latex Gammaglobulin reagent in IU/mL × Titre. 

 

Limitations of RF Test:  

1. RF is not detected in all patients diagnosed with RA. " 
2. RF may be detected in increased amounts in patients with infectious mononucleosis, 

sarcoidosis, "systemic lupus erythematosus, TB or leprosy, and other conditions of 
acute or chronic immune "response. " 

3. The significance of a positive result should be interpreted with caution. Quantitative 
testing should "be done to confirm diagnosis of RA. " 

4. Highly haemolyzed and lipemic serum as well as plasma interfere with the test. " 
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C- Reactive Protein (CRP) Test 

A CRP test is a blood test designed to measure the amount of CRP in the 
blood  

Creactive protein (CRP): (also known as Pentraxin 1) is a special type of protein 
produced by the liver in response to inflammatory cytokines such as Interleukin6 (IL6). 
CRP is classified as an acute phase reactant, which means that its levels will rise within a 
few hours after tissue injury, the start of an infection, or other cause of inflammation. The 
most important role of CRP is its interaction with the complement system, which is one of the 
body’s immunologic defense mechanisms.  

A high level of CRP in the blood is a sign that there may be an inflammatory process 
occurring in the body. Inflammation itself isn’t typically a problem, but it can indicate a host 
of other health concerns, including infection, arthritis, kidney failure, and pancreatitis. High 
CRP levels may put patients at increased risk for coronary artery disease, which can cause a 
heart attack.  

Why CRP test is done? (Uses of CRP Test): 

Creactive protein (CRP) test is performed to determine if a person has a problem linked to 
acute infection or inflammation. The CRP test is not diagnostic of any condition, but it can be 
used together with signs and symptoms and other tests to evaluate an individual for an acute 
or chronic inflammatory condition. These include:  

1. To determine if there is infection after surgery: CRP levels normally rise within 2 
to 6 hours of surgery "and then go down by the third day after surgery. If CRP levels 
stay elevated 3 days after surgery, an infection may be present. " 

2. To keep track of an infection or disease that can cause inflammation: Serious 
bacterial infection like sepsis, a fungal infection, Inflammatory bowel disease (IBD), 
lymphoma (cancer of the lymph nodes), immune system diseases such as lupus 
(SLE), rheumatoid arthritis (swelling of the tissues that line the joints) and 
osteomyelitis (infection of the bone) are some conditions in which inflammation can 
be monitored with a CRP test.  

3. The determination of the CRP-level is useful to monitor treatment of a disease 
such as cancer or infection: Not only do CRP levels go up quickly if you have an 
infection but they also return to normal quickly if you are responding to the treatment.  

"Principle of CRP Test:  

The C-Reactive Protein test is based on the principle of the latex agglutination. When latex 
particles coated with human anti-CRP are mixed with a patient’s serum containing C-reactive 
proteins, a visible agglutination reaction will take place within 2 minutes.  
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"Procedure of CRP Test  

Qualitative Test: 

1. Bring all reagents and serum sample to Room Temperature and mix latex reagent 
gently prior to use. Do not dilute the controls and serum. " 

2. Place 1 drop of Serum, Positive control and Negative control on separate reaction 
circle on glass slide. " 

3. Then add 1 drop of CRP latex reagent to each of the circles. " 
4. Mix with separate mixing sticks and spread the fluid over the entire area of the cell. " 
5. Tilt the slide back and forth slowly for 2 minutes observing preferably under artificial 

light. " 
6. Observe for visible agglutination. " 

Semi-Quantitative Test: "  

Sera with positive results in the screening test should be retested in the semi-quantitative test 
for obtaining the titre. 

1. Make serial two fold dilutions of the sample. Prepare dilution of the specimen with 
physiological saline 0.9%, as indicated in the following table: 
 

  
 

2. Then proceed for each dilution as in qualitative test.  

Result Interpretation of CRP Test  

! Positive: Agglutination of latex particles, indicating the presence of C-reactive 
protein at a significant and detectable level.  

! Negative: No Agglutination 
! For Semi-Quantitative Test Results, the last (highest) dilution of serum with visible 

agglutination is the CRP titre of the serum.  

Calculation of Titre:  CRP μg/ml = 7 x D 

Where D is the highest dilution of serum showing agglutination and 7 is the sensitivity in 
μg/ml.  
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Limitations of CRP Test  

1. The strength of the agglutination reaction is not indicative of the CRP concentration. 
Weak reactions may occur with slightly elevated or markedly elevated 
concentrations. " 

2. A prozone phenomena (antigen excess) may cause false negatives. It is advisable, 
therefore, to check all negative sera by retesting at a 1:10 dilution. " 

3. Reaction times longer than specified may produce apparent false reactions due to a 
drying effect. " 

4. Strongly lipemic or contaminated sera can cause false positive reactions. " 
5. Only serum should be used in this test. " 
6. A quantitative titration procedure on positive specimens is required to observe 

increasing or "decreasing levels. " 
7. Patients with high titers of rheumatoid factors may give positive results. " 
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AntiStreptolysin O (ASO) Test ! 

AntiStreptolysin O (ASO or ASLO): is the antibody made against streptolysin O, an 
immunogenic, oxygenlabile hemolytic toxin produced by most strains of group A and many 
strains of groups C and G streptococci.  

In the course of streptococcal infections, the extracellular products of the bacteria act as 
antigens to which the body responds by producing specific antibodies. Streptolysin O (SLO) 
is one of two hemolysins (the other being Streptolysin S) produced by virtually all strains of 
Streptococcus pyogenes. The letter “O” indicates that this toxin is oxygen labile. The SLO 
toxin has direct toxic effects on heart tissue. In the course of a streptococcal infection, SLO 
stimulates the production of specific antistreptolysin (ASO) antibodies, which invitro, 
neutralize the hemolytic properties of the antigen.  

Clinical Significance of ASO Test:  

An antistreptolysin titer greater than 166 Todd units (or >200 IU) is considered a positive 
test in adults, while the normal value for adults is less than 166 Todd units, which indicates a 
negative test. Measurement of ASO antibody titre is important in the investigation of 
poststreptococcal diseases, particularly acute post-streptococcal glomerulonephritis and 
rheumatic fever.  

Over 80% of patients with acute rheumatic fever and 95% of patients with acute 
glomerulonephritis have elevated titers of ASO.! The antibodies level starts to rise in 13 
weeks after streptococcal infection, peaks in 35 weeks, and then goes back to insignificant 
level over 612 months, so a positive test can indicate current but more recent group A, C, 
and G streptococcal infection.  

Tests for ASO: 

ASO test is done by serological methods like latex agglutination or slide agglutination. 
ELISA may be performed to detect the exact titre value.  

Principle of the Test: 

ASO latex agglutination is the rapid and simple test for the qualitative and semiquantitative 
measurement of antibodies to AntistreptolysinO in human serum. This method is based on 
an immunological reaction between streptococcal exoenzymes bound to biologically inert 
latex particles and streptococcal antibodies in the test sample. The reagent has been adjusted 
in the way that presence of an ASO titer of 200 IU/mL or higher in the serum gives a visible 
agglutination of the latex particles.  
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Qualitative Test (Screening)  

Procedure:  

1. Bring all reagents and specimens to room temperature. ! 
2. Place one drop (50 μl) of the positive control and 50 μl of the patient serum into 

separate circles on !the glass slide. ! 
3. Shake the ASO latex reagent gently and add one drop (45 μl) on each circle next to 

the sample to !be tested and control. ! 
4. Mix well using disposable stirrer spreading the mixture over the whole test area and 

tilt the slide !gently. Agitate for about 2 minutes with rotator or by hand and observe 
for the presence or absence of agglutination. ! 

Results and Interpretation:  

! Negative result: No agglutination of the latex particles suspension within two 
minutes.  

! Positive result: An agglutination of the latex particles suspension will occur within 
two minutes, indicating an ASO level of more than 200 IU/ml.  

SemiQuantitative Test  

Procedure:  

1. Serum to be titrated is serially diluted (1:2, 1:4, 1:8 etc) in 0.9 g/L saline solution. ! 
2. Place one drop of positive control on slide. Do not attempt to dilute the ASO positive 

control serum for comparative or other purposes, as no correlation exists between 
actual titre of the control and !titre of unknown sera. ! 

3. Place 50 μl of each serum dilution individually in successive circles on the slide and 
proceed as in !screening methodology. ! 

Results and Interpretation:  

The serum ASO titre can be defined as the highest dilution showing a positive result. The 
approximate ASO level (IU/ml) present in the sample can be optained by the following 
formula:  

ASO Titre (IU/ml) = Highest dilution with positive reaction x Reagent sensitivity (200 
IU/ml)  

e.g. if the agglutination is present up to a titre 1:4 , the approximate serum ASO level is  

4 x 200 = 800 IU/ml  
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Limitations of the Test  

1. Highly haemolyzed and lipemic serum as well as plasma interfere with the test. ! 
2. Nonstreptococcal conditions that occasionally cause positive reactions (usually less 

than 500 IU/ml) in ASO antibody tests include rheumatoid arthritis, tuberculosis, 
pneumococcal pneumonia, !gonorrhoea, and hepatitis. ! 

3. Since streptolysin is only one of several Streptococcus A exoenzymes, the ASO test 
will not detect !the other antibodies to exoenzymes of Streptococcus A. ! 
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Enzyme-Linked Immunosorbent Assay (ELISA) 

Enzyme-linked immunosorbent assay, also called ELISA: is a biochemical 
technique used mainly in immunology to detect the presence of an antibody or an antigen in a 
sample.  

ELISA is an antigen antibody reaction. It is a common laboratory technique, which is usually 
used to measure the concentration of antibodies or antigens in blood.  

ELISA is a plate based assay technique, which is used for detecting and quantifying 
substances such as peptides, proteins, antibodies and hormones. An enzyme conjugated with 
an antibody reacts with colorless substrate to generate a colored product. Such substrate is 
called chromogenic substrate. A number of enzymes have been used for ELISA such as 
alkaline phosphatase, horse radish peroxidase and beta galactosidase. Specific substrate such 
as ortho-phenyldiamine dihydrochloride (for peroxidase), paranitrophenyl phosphate (for 
alkaline phosphatase) are used which are hydrolysed by above enzymes to give colored end 
product.  

The ELISA has been used as a diagnostic tool in medicine and plan pathology, as well as a 
quality-control check in various industries. ELISA is routinely used in scientific research, 
veterinary medicine, environmental and agricultural applications, and in healthcare.  

Principle of ELISA  

ELISA are typically performed in 96-well polystyrene plates. The serum is incubated in a 
well, and each well contains a different serum. A positive control serum and a negative 
control serum would be included among the 96 samples being tested. Antibodies or antigens 
present in serum are captured by corresponding antigen or antibody coated on to the solid 
surface. After some time, the plate is washed to remove serum and unbound antibodies or 
antigens with a series of wash buffer. To detect the bound antibodies or antigens, a secondary 
antibodies that are attached to an enzyme such as peroxidase or alkaline phosphatase are 
added to each well. After an incubation period, the unbound secondary antibodies are washed 
off. When a suitable substrate is added, the enzyme reacts with it to produce a color. This 
color produced is measurable as a function or quantity of antigens or antibodies present in the 
given sample. The intensity of color/ optical density is measured at 450nm. The intensity of 
the color gives an indication of the amount of antigen or antibody.  

Types of ELISA  

 There are four types of ELISA assay tests: 

1. Direct ELISA  
2. Indirect ELISA 
3. Sandwich ELISA   
4. Competitive ELISA 
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 Direct ELISA  

Direct ELISA is considered to be the simplest type of ELISA. Direct ELISAs involve 
attachment of the antigen to the solid phase, followed by an enzyme labeled antibody. The 
surface of the plate is coated directly with the sample. An enzymetagged antibody enables its 
measurement. Incubation is followed by washing, which removes the unbound antibodies 
from the medium. The appropriate substrate is then added to the medium, producing a signal 
directly proportional to the amount of antigen in the sample. Direct ELISA is suitable for 
determining the amount of high molecular weight antigens.  

This type of assay generally makes measurement of crude samples difficult, since 
contaminating proteins compete for plastic binding sites.  

 Indirect ELISA  

Indirect ELISA is a twostep binding process involving the use of a primary antibody and a 
labeled secondary antibody.  

Antibody can be detected or quantitatively determined by indirect ELISA. In this technique, 
antigen is coated on the microtiter well. Serum or some other sample containing primary 
antibody is added to the microtiter well and allowed to react with the coated antigen. Any 
free primary antibody is washed away and the bound antibody to the antigen is detected by 
adding an enzyme conjugated secondary antibody that binds to the primary antibody. 
Unbound secondary antibody is then washed away and a specific substrate for the enzyme is 
added. Enzyme hydrolyzes the substrate to form colored products. The amount of colored end 
product is measured by spectrophotometric plate readers that can measure the absorbance of 
all the wells of 96-well plate.  

This method is commonly utilized to diagnose infection by bacteria, virus, or a parasite and 
quantify antibodies against this foreign antigen.  

Advantages  

Since more than one labeled antibody can be bound per antibody target, indirect ELISA is 
deemed to be highly sensitive and more flexible than direct ELISA. However, 
crossreactivity and a nonspecific signal may occur with the secondary antibody.  

Procedure:  

1. Coat the micro titer plate wells with antigen. 
2. "Block all unbound sites to prevent false positive results. 
3. Add sample containing antibody (e.g. rabbit monoclonal antibody) to the wells and 

incubate the plate at 37°c. 
4. Wash the plate, so that unbound antibody is removed. 
5. "Add secondary antibody conjugated to an enzyme (e.g. anti- mouse IgG). 
6. "Wash the plate, so that unbound enzyme-linked antibodies are removed. 
7. Add substrate which is converted by the enzyme to produce a colored product. 
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8. Reaction of a substrate with the enzyme to produce a colored product.  
 

 Sandwich ELISA  

Antigen can be detected by sandwich ELISA. In this technique, antibody is coated on the 
microtiter well. A sample-containing antigen is added to the well and allowed to react with 
the antibody attached to the well, forming antigen-antibody complex. After the well is 
washed, a second enzyme-linked antibody specific for a different epitope on the antigen is 
added and allowed to react with the bound antigen. Then after unbound secondary antibody is 
removed by washing. Finally substrate is added to the plate, which is hydrolyzed by enzyme 
to form colored products. Sandwich ELISA is the most commonly used format. 

Procedure: 

1. Prepare a surface to which a known quantity of antibody is bound." 
2. Add the antigen-containing sample to the plate and incubate the plate at 37°c." 
3. Wash the plate, so that unbound antigen is removed." 
4. Add the enzyme-linked antibodies which are also specific to the antigen and then 

incubate at 37°c. " 
5. Wash the plate, so that unbound enzyme-linked antibodies are removed." 
6. Add substrate which is converted by the enzyme to produce a colored product." 
7. Reaction of a substrate with the enzyme to produce a colored product.  

Advantages  

1. High specificity, since two antibodies are used the antigen is specifically captured and 
detected.  

2. Suitable for complex samples, since the antigen does not require purification prior to 
measurement.  

3. Flexibility and sensitivity, since both direct and indirect detection methods can be 
used.  
 

 Competitive ELISA  

This test is used to measure the concentration of an antigen in a sample. In this test, antibody 
is first incubated in solution with a sample-containing antigen. The antigen- antibody mixture 
is then added to the microtitre well, which is coated with antigen. The more the antigen 
present in the sample, the less free antibody will be available to bind to the antigen-coated 
well. After the well is washed, enzyme conjugated secondary antibody specific for isotype of 
the primary antibody is added to determine the amount of primary antibody bound to the 
well. The higher the concentration of antigen in the sample, the lower the absorbance.  

Procedure: 

1. Antibody is incubated with sample containing antigen. 
2. Antigen-antibody complex are added to the microtitre well, which are pre-coated 

with the antigen.  
3. Wash the plate to remove unbound antibody. 
4. Enzyme linked secondary antibody which is specific to the primary antibody is 

added. 
5. Wash the plate, so that unbound enzyme-linked antibodies are removed. 



Lab.11&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&Immunology&(Practical)&&

    Assistant&Lecturer&&Halah&M.&Hussein!!!!!33#

6. Add substrate, which is converted by the enzyme into a fluorescent signal.  

Advantages  

1. High specificity, since two antibodies are used. 
2. High sensitivity, since both direct and indirect detection methods can be used. 
3. Suitable for complex samples, since the antigen does not require purification prior to 

measurement.  
 

Application:  

1. Measure antibody levels (allergies, vaccines)" 
2. Detect viruses (hepatitis, HIV, venereal diseases)" 
3. Detect hormonal changes (pregnancy) 
4. "Detect circulatory inflammatory markers (cytokines)  
35  
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Precipitation Reaction  

Soluble Ag with specific Ab 

Reaction in two steps:  

! Primary complex: Ag-Ab complex, independent of temperature 

! Secondary complex: Ag-Ab complex form precipitate, heat dependent  

   

 

 

 

 

 

 

 

 

 

• Highly specific. 

• Ag-Ab bond is weak, H-bond, vanderval-bond. 

• High molecular weights of Ag bind to more Abs. 

 

Method (Tube Method): 

1. 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 

 

2. Add 0.5 ml of soluble Ag.  
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3. Incubate in a water bath at 37ºC for two hours. 

4. Examine each tube for precipitation. 

5. The titer is the highest dilution with precipitation. 

 

 

 

 

 

 

 

 

 

Precipitation in gel (Immunodiffusion) 

Immunodiffusion: is the diffusion of soluble Ag and Abs towards each other and forming 
a precipitation in gel which represents the equivalence zone of optimum antigen to antibody 
ratio.  

Gel: is highly purified agar in which is a mixture of polysaccharide + agarose. Sometimes 
gelatin + cellulose acetate may be used. 

 

Factors Affect Immunodiffusion: 

1. Chemical structure of Ag. 

2. Diffusion coefficient. 

3. Concentration of antigen and antibody. 

4. Molecular weight, pH, temperature. 
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       Immunodiffusion 

 

          Simple Immunodiffusion                                Electro Immunodiffusion 

  

 

 Single Immunodiffusion                                          Double Immunodiffusion 

   Single diffusion in one dimension                    Double diffusion in two dimensions 

     (Oudin Procedure)                                            (Ouchterlony Procedure) 

 

Single diffusion in one dimension (Oudin Procedure)  

The antibody is incorporated in agar gel in a test tube and the antigen solution 
is layered over it.  The antigen diffuses downward through the agar gel, 
forming a line of precipitation that appears to move downwards. The number 
of bands indicates the number of different antigens present.  

 

 

Double diffusion in two dimensions (Ouchterlony Procedure)  

This is the immunodiffusion method most widely used to assess the immunological similarity 
of two antigens (used for the diagnosis of smallpox).  Antigen and antibody solutions are 
placed in separate wells that have been cut in a layer of agar (the antibody is placed in the 
central well and different antigens in the surrounding well). The Antigen and antibody diffuse 
through the agar (Double diffusion) toward one another and precipitate in the gel when they 
meet at optimal proportion; the result is an opaque line of precipitate.  

1. Identity reaction:  if the antigens are immunologically identical, the precipitin 
lines will join to form a single, smooth, straight line termed a line of Identity. 

2. Non- Identity reaction: when the two wells contain entirely different antigens (a 
and b), and antiserum (A and B) to both is present, the precipitin lines will cross 
each other. These are termed lines of non-identity. 

3. Partial Identity reaction: when the two antigens (A1 and A2) have some features 
in common and are at least distantly related. One will see a spur between the two 
antigen wells. These are termed lines of Partial Identity. 
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