
SYLLABUS 2017 -2019 
Batch 

 

Prepared by Ms.M.Parimala, Asst. Prof, Department of Microbiology, KAHE  
 

KARPAGAM ACADEMY OF HIGHER EDUCATION 
 (Established Under Section 3 of UGC Act 1956) 

Coimbatore – 641 021. 

(For the candidates admitted from 2017 onwards)  

DEPARTMENT OF MICROBIOLOGY 
 

CLASS:  II M.Sc (MB)      BATCH – 2017 -2019 

SUBJECT NAME: APPLICATION ORIENTED PRACTICAL V  

SUB.CODE:17MBP311 

SEMESTER: III        4H – 2C 

SYLLABUS 

 
Instruction Hours / week:L: 0 T: 0 P: 4     Marks: Internal: 40 External: 60 Total: 100 

                                 End Semester Exam: 9 Hours  

Experiments 
 

1. Separation of serum / plasma 

2. ABO Blood grouping - Rh typing and cross matching. Estimation of hemoglobin content of 

human blood. 

3. Agglutination tests. 

 WIDAL - slide and tube test 

 RA test. 

 RPR test. 

 ASO test. 

 CRP test. 

4. Ouchterlony’s Double Immunodiffusion test (ODD) 

5. Counter immunoelectrophoresis (CIE) 

 

REFERENCES 

 Kuby, J. 2015, Immunology, 3
rd

 Edition. New York, W.H. Freeman. 

 Darla J. Wise, Gordon R. Carter. 2012. Immunology: a comprehensive review. Wiley-

Blackwell. 

 Thomas J. Kindt, Barbara Anne Osborne, Richard A. Goldsby. 2007. Immunology. 

W.H.Freeman. 

 Roitt, I., Brustoff, J. and Male, D. 1999. Immunology, 5
th

Edison. Harcourt Brace and Co. 

Asia PTE Ltd. 

 Benson, H.J., 1998. Microbiological Application - Laboratory Manual in General 

Microbiology. 7
th

 Edition. WCB McGraw – Hill, New York. 

 Janeway, C.A., and Travers, P. 1997,  Immunobiology: The immune system in health and 

disease, 3
rd

 Edition. New York, Garland Publishing. 

 Talwar, G.P. and S.K. Gupta, 1993. A Handbook of Practical and Clinical Immunology, 2
nd

 

Edition. Vol. 2, CBS Publishers and Distributors, New Delhi. 

 Coleman, R.M., Lombard, M.F. and Sicard, R.E. 1992. Fundamental Immunology, 2
nd

ed, 

Dubuque, Iowa: Wm. C.Brown. 

http://books.google.co.in/books?q=+inauthor:
http://books.google.co.in/books?q=+inauthor:
http://books.google.co.in/books?q=+inauthor:
http://books.google.co.in/books?q=+inauthor:


SYLLABUS 2017 -2019 
Batch 

 

Prepared by Ms.M.Parimala, Asst. Prof, Department of Microbiology, KAHE  
 

 Male, D., Champion, B., Cooke, A. and Owen, M. 1991. Advanced immunology. Mosby 

publication, Baltimore. 

Ellenj O Baron and Sydneym Finegold, 1990. Bailey and Scott’s Diagnostic Microbiology. 8
th

 

Edition, C V Mosby Company, St  Louis. 



KARPAGAM ACADEMY OF HIGHER EDUCATION 
 CLASS: II M.Sc  MB                      COURSE NAME:APPLICATION ORIENTED PRACTICAL- V 

COURSE CODE: 17MBP311                  BATCH-2017-2019 
 

Prepared by M.Parimala, Assistant Professor, Department of Microbiology, KAHE Page 1/32 

Experiment – 1 SEPERATION OF SERUMA AND PLASMA FROM BLOOD 

 

Aim 

 

 To separate serum and plasma from the collected blood sample. 

Introduction 

 Serum is the liquid fraction of whole blood that is collected after the blood is allowed to clot. The 

clot is removed by centrifugation and the resulting supernatant, designated serum, is carefully removed 

using a Pasteur pipette. Plasma is produced when whole blood is collected in tubes that are treated with 

an anticoagulant. The blood does not clot in the plasma tube. The cells are removed by centrifugation. 

The supernatant, designated plasma is carefully removed from the cell pellet using a Pasteur pipette.  

Serum Preparation 

 Collect whole blood in a covered test tube. If commercially available tubes are to be used, the 

researcher should use the red topped tubes. These are available from Becton Dickinson (BD). BD‟s trade 

name for the blood handling tubes is Vacutainer. After collection of the whole blood, allow the blood to 

clot by leaving it undisturbed at room temperature. This usually takes 15–30 minutes. Remove the clot by 

centrifuging at 1,000–2,000 x g for 10 minutes in a refrigerated centrifuge. 

 The resulting supernatant is designated serum. Following centrifugation, it is important to 

immediately transfer the liquid component (serum) into a clean polypropylene tube using a Pasteur 

pipette. The samples should be maintained at 2–8°C while handling. If the serum is not analyzed 

immediately, the serum should be apportioned into 0.5 ml aliquots, stored, and transported at –20°C or 

lower. It is important to avoid freeze-thaw cycles because this is detrimental to many serum components. 

Samples which are hemolyzed, icteric or lipemic can invalidate certain tests.  

Plasma preparation 

 Collect whole blood into commercially available anticoagulant-treated tubes e.g., EDTA-treated 

(lavender tops) or citrate-treated (light blue tops). Heparinized tubes (green tops) are indicated for some 

applications; however, heparin can often be contaminated with endotoxin, which can stimulate white 

blood cells to release cytokines. Cells are removed from plasma by centrifugation for 10 minutes at 

1,000–2,000 x g using a refrigerated centrifuge. Centrifugation for 15 minutes at 2,000 x g depletes 

platelets in the plasma sample. 

 The resulting supernatant is designated plasma. Following centrifugation, it is important to 

immediately transfer the liquid component (plasma) into a clean polypropylene tube using a Pasteur 

pipette. The samples should be maintained at 2–8°C while handling. If the plasma is not analyzed 

immediately, the plasma should be apportioned into 0.5 ml aliquots, stored, and transported at –20°C or 

lower. It is important to avoid freeze-thaw cycles. Samples which are hemolyzed, icteric, or lipemic can 

invalidate certain tests. There are other commercially available tubes for blood sample collection.  

 

 

 

 

 



KARPAGAM ACADEMY OF HIGHER EDUCATION 
 CLASS: II M.Sc  MB                      COURSE NAME:APPLICATION ORIENTED PRACTICAL- V 

COURSE CODE: 17MBP311                  BATCH-2017-2019 
 

Prepared by M.Parimala, Assistant Professor, Department of Microbiology, KAHE Page 2/32 

 
                                           

Figure 1.  Separation of plasma from blood. 

                                          Table 1.   Serum and plasma tubes 

 

The commercially available serum tubes are as follows: 

Red No anticoagulant. 

Red with black Treated with gel to help to separate the clot (not evaluated). 

The commercially available plasma tubes are as follows:  

Lavender Treated with EDTA. 

Blue Treated with citrate. 

Green Treated with heparin. 

Grey Treated with potassium oxalate/sodium fluoride (not evaluated). 

Yellow Treated with potassium oxalate/sodium fluoride (not evaluated). 

 

Observations and Results   
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Experiment – 2           ABO BLOOD GROUPING 

 

Aim 

 

 To determine the blood group and Rh factor of an individual. 

 

Introduction 

 

 Blood grouping is the classification of blood based on the presence or absence of two inherited 

antigenic substances on the surface of red blood cells (RBCs). The ABO and Rh are the major, clinically 

significant and the most important of all the blood group systems. The ABO blood group system was first 

discovered by Karl Landsteiner in 1900. The human ABO blood group system is divided into the 

following four major groups depending on the antigen present on the surface of their red blood cells: 

• “A” group 

• “B” group 

• “AB” group 

• “O” group 

 

Table 1: ABO Blood Group System  

 

Antigens  on the surface of Red 

Blood Cells 

Antibodies in the Serum ABO Blood Group Genotype 

A Anti B A AA or AO 

B Anti A B BB or BO 

A and B Neither Anti A nor Anti 

B 

AB AB 

Neither A nor B Anti A, Anti B, Anti AB O OO 

                     

The associated Anti A and Anti B antibodies usually belong to IgM class of immunoglobulins. The 

Rhesus system (Rh) is the second most important blood group system in humans. The most significant 

and immunogenic Rhesus antigen is the RhD antigen. The individuals carrying the Rh antigen are 

considered to have positive blood group whereas those individuals that lack this antigen are considered to 

have negative blood group. 

Principle 

The ABO and Rh blood grouping system is based on agglutination reaction. When red blood cells 

carrying one or both the antigens are exposed to the corresponding antibodies they interact with each 

other to form visible agglutination or clumping. The ABO blood group antigens are O-linked 

glycoproteins in which the terminal sugar residues exposed at the cell surface of the red blood cells 

determine whether the antigen is A or B. Blood group A individuals have A antigens on RBCs and anti-B 

antibodies in serum. Similarly, blood group B individuals have B antigens on RBCs and anti-A 

antibodies in serum. Blood group AB individuals have both A and B antigens on RBCs and neither anti-

A nor anti-B antibodies in serum. Whereas, blood group O individuals have neither A antigens nor B 

antigens, but possess both anti-A and anti-B antibodies in serum. The Rh antigens are transmembrane 
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proteins in which the loops exposed on the surface of red blood cells interact with the corresponding 

antibodies. 

Table 2: Enlists the materials required with their quantity and recommended storage. 

 

 

S. No. 

 

Materials Provided 
Quantity  

Storage 100 expts 
1 Anti A Sera 5 ml 2-8oC 

2 Anti B Sera 5 ml 2-8oC 

3 Anti RhD Sera 5 ml 2-8oC 

4 Cavity slide 10 Nos. RT 
5 Mixing stick 300 Nos. RT 
6 Blood Lancet 100 Nos. RT 

 

Materials Required 

 

Reagents: 70% Alcohol/ Spirit 

Other requirements: Cotton 

 

Storage 

 

Store the Anti A Sera, Anti B Sera and Anti RhD Sera at 2-8oC. Other contents can be stored at room 

temperature (15-25oC). 

 

Important Instructions 

 

1. Before starting the experiment the entire procedure has to be read carefully. 

2. Always wear gloves while performing the experiment. 

3. Ensure the slide is clean and dry prior to use. 

4. Do not allow the antisera reagent dropper to touch the blood sample. 

5. The result of the reaction should be interpreted immediately after mixing. 

6. Avoid intermixing of the antisera reagents while performing the experiment as it may give false 

result. 

Procedure 

 

1. Dangle the hand down to increase the flow of blood in the fingers. 

2. Clean the fingertip to be pierced with spirit or 70% alcohol (usually ring or middle finger). 

3. With the help of the sterile lancet, pierce the fingertip and place one drop of blood in each of the 

cavities. 

4. Add one drop of antiserum into each cavity as shown below: 

  

 

 

 

 

Blood 

drop 

Blood 

drop 

Blood 

drop            +              + + 
Anti A Anti B Anti 

Rh D 
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1. Mix each blood drop and the antiserum using a fresh mixing stick. 

2. Observe agglutination in the form of fine red granules within 30 seconds. Anti RhD takes slightly 

longer time to agglutinate compared to Anti A and Anti B. 

 

3. Note: Proper care should be taken while disposing the lancet and mixing sticks. 

 

Interpretation 

 

 
 

   Table 3: Determination of blood group and Rh factor based on agglutination seen 

 

Sr. No. Anti A Anti B Anti RhD Blood Group 
Slide 1  X  A 

+ve Slide 2 X   B 

+ve Slide 3    AB +ve 

Slide 4 X X  O 

+ve  

: Agglutination   

  X: No agglutination    

•If agglutination is observed when blood is mixed with Anti A reagent, then the individual is said to 

have blood group “A”. 
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•If agglutination is observed when blood is mixed with Anti B reagent, then the individual is said to 

have blood group “B”. 

•If agglutination is observed when blood is mixed with Anti A and Anti B reagent, then the 

individual is said to have blood group “AB”. 

•If no agglutination is observed when blood is mixed with Anti A and Anti B reagent, then the 

Individual is said to have blood group “O”. 

•If agglutination is observed when blood is mixed with Anti RhD reagent, then the individual is said 

to have “+ve” Rh factor. 

•If no agglutination is observed when blood is mixed with Anti RhD reagent, then the individual is 

said to have “-ve” Rh factor. 

Observations and Results   
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Experiment No – 3         WIDAL TEST 

 

Aim 

 To detect the titre value of antibodies present in test serum due to the infection of Salmonella 

genus causing enteric or Typhoid Fever by using quantitative tube agglutination test. 

 

 

Introduction 

  Widal test is a serological method to diagnose enteric fever or typhoid which is caused by 

the infection with pathogenic microorganisms like Salmonella typhi, Salmonella paratyphi A, B and C. 

The method of this diagnostic test is based upon a visible agglutination reaction either in a test tube or on 

a slide between antibodies of patient serum and antigens specifically prepared from Salmonella sp. 

 

Principle 

  Enteric fever or typhoid is a life threatening disease usually occurs due to the infection of 

pathogenic microorganisms, e.g. Salmonella typhi, Salmonella paratyphi A, B and C. These 

microorganisms are transmitted to human body through food and drinks contaminated with fecal matter. 

Early diagnosis and treatment for this fever are essential to avoid serious clinical complications. During 

the course of infection antibodies are produced against Salmonella antigens. Widal test, a serological 

method for the detection of Salmonella sp., was developed by F Widal in 1896. During this test a visible 

agglutination is formed due to the reaction in a test tube or on a slide between antibodies present in the 

infected person's blood sample and specific antigens of S. typhi and S. paratyphi. The tube agglutination 

test is a quantitative method which is used for the determination of titre values of antibodies present in 

the patient serum. 

  The organisms causing enteric fever possesses two major antigens namely somatic 

antigen, O and a flagellar antigen, H along with another surface antigen, Vi. During infection antibodies 

are produced in patient‟s sera against Salmonella typhi O and H and Salmonella paratyphi AH and BH 

antigens. During infection antibodies are produced in patient‟s sera against these antigens. Antigens 

specifically prepared from this organism are used in the agglutination test to detect the presence of 

antibodies in patients‟ sera which are elucidated in response to infection by these bacteria.  

  There are some agglutinins that are produced in the patient‟s serum during the fever 

period, which react with somatic antigen O of Salmonella typhi, A or B of Salmonella paratyphi and then 

with flagellar antigen H which is common in most of the Salmonella species. In this test four specific 

antigen suspensions are used e.g. H, Salmonella typhi (O antigen), Salmonella paratyphi - A and 

Salmonella paratyphi - B. If agglutination occurs with O antigen then it is considered positive for 

Salmonella typhi. If agglutination occurs in A or B antigen then it is confirmed as positive for Salmonella 

paratyphi. Agglutination will occur in H antigen circle for all the cases of antigens like O, A, and B. 

Salmonella species are characterized by three antigens present on the cell, as shown in Figure 1. 

 

                   

 

 

 

 



KARPAGAM ACADEMY OF HIGHER EDUCATION 
 CLASS: II M.Sc  MB                      COURSE NAME:APPLICATION ORIENTED PRACTICAL- V 

COURSE CODE: 17MBP311                  BATCH-2017-2019 
 

Prepared by M.Parimala, Assistant Professor, Department of Microbiology, KAHE Page 8/32 

 

 

 
                                            Figure 1. Antigenic structure of Salmonella 

O Antigen-This is a somatic antigen and is present on the outer membrane of the cell. Its specificity is 

determined by the nature of the repeating units in the outer O-polysaccharide chain. Somatic antigens are 

heat stable, alcohol resistant and forms compact and granular clumps when mixed with O anti-sera. 

Vi antigens- This capsule is not necessary for infection but it increases the infectivity by making it less 

detectable by the body‟s immune system. It is heat labile and can be detected using Vi antisera. Vi 

antigen can interfere with O antigen testing. 

H Antigens- This is a heat labile flagellar antigen which is inactivated both by boiling and alcohol. H 

antigens rapidly form fluffy clumps when treated with the corresponding antisera. H antigen induces 

rapid formation of corresponding antibodies as it is strongly immunogenic. 

Widal Test (Tube Test) - utilizes the principle for visible agglutination of Salmonella antigen 

suspension upon reaction with anti-salmonella antibodies present in test serum. 

Table 1- Enlists the materials provided with their quantity and recommended storage 

 

S. No.  

Materials Provided 
Quantity Storage 

10 Exp 

1 Salmonella typhi „O‟ Antigen 4 ml 2-8°C 

2 Salmonella typhi „H‟ Antigen 4  ml 2-8°C 

3 Salmonella paratyphi „AH‟  Antigen 4 ml 2-8°C 

4 Salmonella paratyphi „BH‟  Antigen 4 ml 2-8°C 

5 Test Sample 4 ml 2-8°C 
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Materials Required  

 

Glass wares: Sterile test tubes with caps. 

Reagent: 0.85% sterile saline. 

Other requirements: Incubator, Micropipettes, Tips. 

 

Important  Instructions: 

 

•    Widal Tube Test reagents should be done according to the kit instructions. 

•     Allow all reagents to reach room temperature before use. 

 

•     Do not dilute any of the kit reagents. 

 

•    Do not intermix the reagents. 

 

•    Do not freeze any of the kit reagents. 

 

•    Wear masks and gloves while handling the reagents. 

 

Observations and Result 
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Experiment No – 3 A                                  RA TEST 

 

Aim 

 To detect the presence of Rheumatoid Factors (RF) which are produced during Rheumatoid 

arthritis (RA). 

 

Introduction  

 Rheumatoid arthritis or RA is a chronic and inflammatory disease of flexible (synovial) joints. 

During this disorder the synovial lymphocytes produce abnormal IgG and in response to this the host 

immune system generates IgM and these are called Rheumatoid factors (RF). These are autoantibody as 

they are generated against one's own tissue and for this reason RA is considered as a systematic 

autoimmune disease. Through a blood test the presence of RF can be detected and consequently RA is 

diagnosed. 

 

Principle 

 Agglutination is a reaction of clumping together of antigen-bearing cells, microorganisms or 

particles in the presence of specific antibodies (agglutinins) in a suspension. Reaction time for 

agglutination to occur is shorter compared to other antigen-antibody interactions. Latex agglutination 

makes use of latex particles which are built from different organic materials to a desired diameter, and 

may be functionalized with chemical groups to facilitate attachment of molecules. Latex agglutination 

tests have been in use since 1956 to detect a wide range of analytes in the clinical laboratory. The first 

description of a test based on latex agglutination was the „Rheumatoid Factor Test‟ proposed by Singer 

and Plotz in 1956. In this method the patient's blood sample is mixed with tiny latex beads covered with 

human antibodies (IgG). The latex beads clump or agglutinate if rheumatoid factor (IgM RF) is present. 

Table 1: Enlists the materials provided in this kit with their quantity and recommended storage 

 

S. No.  

Materials Provided 
Quantity  

Storage 
20 expts 

1 Latex reagent 1.5 ml 2-80C 
2 Positive control 0.2 ml 2-80C 
3 Negative control 0.2 ml 2-80C 
4 Disposable Agglutination 

Cards* 

10 Nos. R

T 5 Disposable Mixing Sticks 120 Nos. R

T  

Materials Required  

Test Serum Sample, Micropipettes, Tips, Gloves and Masks. 

Storage 

. On receipt, store Latex reagent, Positive control and Negative control at 2-8°C. 

Important Instructions 

• RA Test Teaching Kit should be used according to the kit instructions. 

• Allow all reagents to reach room temperature before use. 
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• Do not dilute any of the kit reagents. 

• Do not intermix the reagents. 

• Do not freeze any of the kit reagents. 

• Ensure the Agglutination card is clean and dry prior to use. 

• Wear masks and gloves while handling the reagents. 

Procedure 

• Before starting the experiment, bring all reagents to room temperature and mix well. 

• Take 10µl of test serum sample on one  of the latex disposable slide circle.  

• Take 10 µl of Positive and Negative control each on other circles. 

• Add 25 µl of Latex reagent to all these three circles. Do not let the dropper tip touch the  liquid 

on the slide. 

• Using disposable mixing sticks mix all the contents uniformly over the entire circles of  slide. 

• Rock the slide gently, back and forth for 2 minutes. Observe for agglutination. 

 

 

 
Figure 1. Diagrammatic representation of RA test 

 

Observations and Result 

 After mixing the Latex reagent with Positive control, Negative control and Test sample separately 

observe for the agglutination reaction. 
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Figure 2.  Agglutination reaction for Latex reagent with Positive, Negative control and Test sample 

Circle 1:  Positive Control; Circle 2:  Test sample; Circle 3:  Negative Control 
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Experiment No – 3 B                                   RPR TEST 

 

Aim 

 To perform the RPR Test for the detection of syphillis. 

Introduction 

 The Rapid Plasma Reagin (RPR) is a macroscopic flocculation test which detects the presence of 

reagin antibody in the serum of a patent suffering from syphilis. During this test method reagins form 

visible flocculants upon reacting with the carbon-containing RPR antigen. 

Principle 

 Syphilis is a sexually transmitted (venereal) disease caused by the spirochete Treponema 

pallidum. It is a Gram-negative spirochaete bacterium with subspecies that cause treponemal diseases 

like syphilis, bejel, pinta and yaws. Two types of antibodiesare produced in response to this infection – 

the host forms specific anti-treponemal antibodies to Treponema pallidum and anti-lipid antibodies in 

response to the lipoidal material released from the infected host cell which are referred to as reagins. In 

a serum sample containing reagin antibody, flocculation occurs due to agglutination of the carbon 

particles of the RPR antigens, which appear as black clumps against the white background of the card. 

This agglutination is observed macroscopically. The non-reactive specimens show an even light grey 

colour. This test does not look for antibodies against the actual bacterium, but rather for antibodies 

against substances released by cells when they are damaged by T. pallidum. 

Table 1- Enlists the materials provided with their quantity and recommended storage 

S. No. Materials Provided Quantity Storage 
20 exp 

1 RPR Antigen 1.5 ml 2-8°C 

2 Positive control 0.5 ml 2-8°C 

3 Negative control 0.5 ml 2-8°C 

4 Disposable Slides 10 Nos. RT 

5 Disposable Mixing Sticks 120 Nos. RT 

 

Materials Required 

Test Serum Sample, Micropipettes, Tips, Gloves and Masks. 

Storage 

On receipt, store RPR Antigen, Positive control and Negative control at 2-8 °C. 

Important Instructions 

1. RPR Test reagents should be used according to the kit instructions. 

2. Allow all reagents to reach room temperature before use. 

3. Do not dilute any of the reagents. 

4. Do not intermix the reagents. 



KARPAGAM ACADEMY OF HIGHER EDUCATION 
 CLASS: II M.Sc  MB                      COURSE NAME:APPLICATION ORIENTED PRACTICAL- V 

COURSE CODE: 17MBP311                  BATCH-2017-2019 
 

Prepared by M.Parimala, Assistant Professor, Department of Microbiology, KAHE Page 14/32 

5. Do not freeze any of the kit reagents. 

6. Ensure the Agglutination card is clean and dry prior to use. 

Procedure 

1. Before starting the experiment, bring all reagents to room temperature and mix well. 

2. Take 25μl of the test sample, positive control and negative control onto three different reaction circle 

of the disposable slide provided in kit. 

3. Add 25μl of well mixed RPR reagent to test sample, positive control and negative control circles. 

4. Do not touch the dropper tip to liquid on the slide. 

5. Using a mixing stick, mix the test sample and RPR reagent thoroughly by spreading uniformly over 

the entire circle. 

6. Repeat step 4 for Positive and Negative controls. 

7. Rotate the slide gently and continuously for 8 mins. to observe flocculation.  

Observations and Result 

 After mixing the RPR antigen with Positive control, Negative control and Test sample separately 

observe for visible flocculation. 

                                       

Figure 2 - Flocculation for RPR antigen with Positive control, Negative control and Test sample 

PC : Positive Control 

NC : Negative Control 

CIRCLE 1 : Test Sample 
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Experiment No – 3 C                                   ASO TEST 

 

Aim: 

 To learn the technique of latex agglutination. 

Introduction 

 Agglutination is a reaction of clumping together of antigen-bearing cells, microorganisms or 

particles in the presence of specific antibodies (agglutinins) in a suspension. Reaction time for 

agglutination to occur is shorter compared to other antigen antibody-antibody interactions. Latex 

agglutination makes use of latex particles which are built from different organic materials to a desired 

diameter, and may be functionalized with chemical groups to facilitate attachment of molecules. Latex 

agglutination tests have been in use since 1956 to detect a wide range of analytes in the clinical 

laboratory. The first description of a test based on latex agglutination was the „Rheumatoid Factor Test‟ 

proposed by Singer and Plotz in 1956. It can be used for detection of both antigen and antibody. 

Principle: 

 In latex agglutination, antibodies are adsorbed to the latex particles (under appropriate ionic and 

alkaline pH conditions) by binding to the Fc region of antibodies leaving Fab region free to interact with 

antigen present in the applied specimen. The use of smaller latex particle has improved the sensitivity and 

reagent longevity of latex agglutination. 

 
Applications of Latex Agglutination Tests 

 Latex agglutination tests are very popular in clinical laboratories. 

 These tests are applied 

 To the detection of many infectious diseases. 

 To detect microbial and viral infections, autoimmune diseases, 

 hormones, drugs and serum proteins. 

 To check for certain antibodies or antigens in a variety of bodily fluids including saliva, urine, 

cerebrospinal fluid, and blood. 

The test involves three solutions i.e. Antigen solution, Negative control & Positive 

control. The Antigen solution (preserved with 0.099% sodium azide) contains inactivated antigens 

reactive with Test reagent and non-reactive with Control reagent. The Negative control contains latex 
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particles coated with non-specific antibodies preserved in 0.099% sodium azide. The Positive control 

contains latex particles coated with specific antibodies preserved in 0.099% sodium azide.  

 

Table 1. Enlists the materials provided with their quantity and recommended storage 

 

 

S. No. 
 

Materials Provided 
Quantity  

Storage 
20 Expts 

1 Antigen Solution- Solution A 1.08 ml 2-8°C 

2 Negative Control- Solution B 0.54 ml 2-8°C 

3 Positive Control- Solution C 0.54 ml 2-8°C 

4 Disposable Agglutination Cards 7 Nos. RT 

5 Disposable Mixing Sticks 46 Nos. RT 

 

Storage 

On receipt, store the Antigen solution, Positive control and Negative control at 2- 8°C. 

Important Instructions: 

1. Latex Test Kit should be used according to the kit instructions. 

2. Allow all reagents to reach room temperature before use. 

3. Do not dilute any of the kit reagents. 

4. Do not intermix the reagents. 

5. Do not freeze any of the kit reagents. 

6. Ensure the agglutination card is clean and dry prior to use. 

7. Wear gloves while handling the reagents. 

Procedure 

1. Before starting the experiment, gently mix all the bottles provided in this kit. 

2. Add 1 drop of Solution A (25μL) into the circles marked as 1 and 2 of a clean dry 

agglutination card. 

3. Add 1 drop of Solution B (25μL) into circle 1. 

4. Add 1 drop of Solution C (25μL) to circle 2. 

5. Spread the drops over the area of both the circles using fresh mixing stick for each 

circle. 

6. Rock the card gently (approximately two to three minutes) and observe for 

agglutination. An agglutination reaction is indicated by visible aggregation of the 

latex particles. 

7. The circles marked as 3, 4 and 5, 6 can be used similarly. 

8. After performing the experiment, discard the slides and mixing sticks. 

Observations and Result 

After mixing the Antigen Solution with Positive control and Negative control 

separately observe for the agglutination reaction. 
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1: Corresponds to Negative result 2: Corresponds to Positive result 

 

Interpretation 

The results can be interpreted as follows: 

Circle 

Number 

Test Interpretation 

1 Negative No Agglutination 

seen 2 Positive Agglutination seen 

   

 For circle 1, the inactivated antigens of the Antigen solution do not bind to the latex particles 

coated with non-specific antibodies of the Negative control. Hence, no agglutination is seen. 

 For circle 2, the inactivated antigens of the Antigen solution bind to the latex particles coated with 

specific antibodies of the Positive control. Hence, agglutination is seen. 
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Experiment No – 3 D                                    CRP TEST 

 

Aim 

           To perform carbohydrate reactive protein test for given sample. 

Principle 

            This test is based on the immunological reactions between carbohydrate carbohydrate reactive 

protein (CRP) as an antigen and latent particles which have been coated with mono-specific antihuman 

CRP and sensitized to detect greater than 6 mg. This test can be rapid by performed on comparison to 

other test for detection of CRP. Carbohydrate is an acute phase for protein found in conc of 5 mg/ml in 

the serum of the healthy person. However during an inflammatory response or infections the level may 

increase. CRP level may be detected as early as 5-10 hours after tissue damage. The increase of CRP 

level in the serum appears to be a non-specific phenomenon and the change can be used to monitor 

causes of certain diseases and their treatment. The detection of CRP is more sensitive and reliable 

indicator of inflammatory process than erythrocyte sedimentation rate (ESR). The changes concentration 

of CRP occurs more rapidly than ESR. The elevated levels of CRP usually be demonstrated in case of 

acute myocardial infection. Acute rheumatic fever with or without carditis and in several types of 

malignancy particularly those with metastasis. 

Materials  Required 

Positive control, negative control, CRP reagents, test serum, applicator stick, dropper slide. 

Procedure 

Slide test :- Qualitative 

1. One drop of undiluted serum was placed with the circled area at the special slide using a 

disposable plastic dropper provided. 

2. One drop of latex CRP reagent was added to the above drop and mixed with the disposable 

applicator stick and spread out to the edge of the test area. 

3. The slide is gently rotated to and fro for 2 minutes and examined for microscopic agglutination 

under a direct light source. 

4. The slide should not be examined beyond two minutes. 

5. For positive and negative controls the sample procedure was followed using pre-diluted control 

serum. 

Semi quantitative slide test: 

1. A series of dilution of test serum was prepared in the normal saline. E.g. 1:2, 1:4, 1:8 . 

2. One drop of each of these dilutions were tested with one drop of latex CRP reagent. 

3. Agglutination was observed with in 2 minutes on the glass slide. 
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4. Highest dilution, which shows the agglutination is taken as CRP litre of the test serum. 

5. CRP levels can be calculated in terms of micro-organsims per ml by multiplying the highest 

dilution. 

6. Giving clear cut in formation with the factor of( Sensitivity of the test in 6µg/ml) 

Result 
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Experiment No – 3 E                          β –HCG TEST 

 

Aim 

     To perform the pregnancy test with the given using sample. 

Principle 

      The pregnancy test is based on the immune inhibition of agglutination and depending on the 

chorionic gonadotrophin in the urine of pregnant women. This test use high monoclonal antibodies 

specific for the β- human chorionic gonadotrophin and there is no interference of follicle stimulating 

hormone(FSH),Leutinizing hormone(LH), Thyroid stimulating hormone(TSH), human monopasal 

gonadotrophin. Human chorionic gonadotrophin is a hormone secreted by the tropho blastic tissue and 

eventually excreted in the urine. HCG molecule present in urine specimen react immunologically with 

monoclonal β –HCG antibodies block, neutralize them and inturn inhibit the agglutination of latex 

particles coated with HCG. Absence of agglutination indicates the urine as HCG positive. 

In the absence of HCG in urine specimen the anti β –HCG is free to react with latex particle coated with 

HCG. This is indicated by a distinctly visible agglutination resulting from the anti β –HCG and HCG on 

latex particles. The presence of agglutination indicates the urine as HCG negative. 

Materials Required 

1. Latex [ polystyrene] particles coated with HCG,anti HCG hormone, positive control ( urine), 

negative control(urine), sample urine, applicator stick, plastic dropper. 

2. Procedure 

3. Using a plastic dropper, one drop of urine sample was placed with in one of the circled areas on 

the glass slide. 

4. One drop of anti-HCG hormone was added to the above drop of urine sample. 

5. These drops were mixed well using the applicator stick. The slide was rotated gently for about 20 

seconds. 

6. After mixing, the latex Ag was added to the above mixture of urine and anti-HCG hormone. 

7. Again the mixture was spread uniformly on the slide. 

8. The slide was gently rotated to and fro to observe for agglutination. 

9. The positive and negative control was put up for comparing the test sample. 

 

Observation and results 
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Experiment No – 4                          ELISA- THYROID HORMONE ANALYSIS 

 

Introduction 

       The determination of serum or plasma levels of thyroid stimulating hormone (TSH or thyrotropin) is 

recognized as a sensitive method in the diagnosis of primary and secondary hypothyroidism. TSH is 

secreted by the anterior lobe of the pituitary gland and induces the production and release of thyroxine 

and triiodothyronine from the thyroid gland. It is a glycoprotein with a molecular weight of 

approximately 28,000 daltons, consisting of two chemically different subunits, alpha and beta. Although 

the concentration of TSH in the blood is extremely low, it is essential for the maintenance of normal 

thyroid function. The release of TSH is regulated by a TSH-releasing hormone (TRH) produced by the 

hypothalamus. The levels of TSH and TRH are inversely related to the level of thyroid hormone. When 

there is a high level of thyroid hormone in the blood, less TRH is released by the hypothalamus, so less 

TSH is secreted by the pituitary. The opposite action will occur when there is decreased thyroid hormone 

in the blood. This process is known as a negative feedback mechanism and is responsible for maintaining 

the proper blood levels of these hormones. TSH and the pituitary glycoproteins: luteinizing hormone 

(LH), follicle stimulating hormone (FSH), and human chorionic gonadotropin (hCG), have identical 

alpha chains. The beta chains are distinct but do contain regions with identical amino acid sequences. 

These regions of homology can cause considerable cross-reactivity with some polyclonal TSH antisera. 

The use of a monoclonal antibody in this TSH ELISA test eliminates such cross-reactivity, which could 

result in falsely elevated TSH values in either menopausal or pregnant females -- a population whose 

evaluation of thyroid status is clinically significant. 

Principle 

The TSH ELISA test is based on the principle of a solid phase enzyme linked immune sorbent assay. The 

assay system utilizes a unique monoclonal antibody directed against a distinct antigenic determinant on  

the intact TSH molecule. Mouse monoclonal anti-TSH antibody is used for solid phase immobilization 

(on the microtiter wells). A goat anti-TSH antibody is in the antibody-enzyme (horseradish peroxidase) 

conjugate solution. The test sample is allowed to react simultaneously with the two antibodies, resulting 

in the TSH molecules being sandwiched between the solid phase and enzyme-linked antibodies. After a 

60-minute incubation at room temperature, the wells are washed with water to remove unbound labeled 

antibodies. A solution of TMB Reagent is added and incubated for 20 minutes, resulting in the 

development of a blue color. The color development is stopped with the addition of Stop Solution, 

changing the color to yellow. The concentration of TSH is directly proportional to the color intensity of 

the test sample. Absorbance is measured spectrophotometrically at 450 nm. 

Materials Required 

• Monoclonal Anti-TSH-coated microtiter wells. 

• Set of Reference Standards: 0, 0.5, 2, 5, 10 and 25 μIU/ml, lyophilized. 

• Enzyme Conjugate Reagent, 13 ml. 

• TMB Reagent (One-Step), 11 ml. 

• Stop Solution (1N HCl), 11 ml. 
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Precision pipettes: 100μl and 1.0 ml. 

• Disposable pipette tips. 

• Distilled water. 

• Vortex mixer or equivalent. 

• Absorbent paper or paper towel. 

• Graph paper. 

• Microtiter plate reader. 

SPECIMEN COLLECTION AND PREPARATION 

Serum should be prepared from a whole blood specimen obtained by acceptable medical techniques. This 

kit is for use with serum samples without additives only. 

STORAGE 

Unopened test kits should be stored at 2-8°C upon receipt and the microtiter plate should be kept in a 

sealed bag with desiccants to minimize exposure to damp air. Opened test kits will remain stable until the 

expiration date shown, provided it is stored as described above. A microtiter plate reader with a 

bandwidth of 10 nm or less and an optical density range of 0-2 OD or greater at 450 nm wavelength is 

acceptable for use in absorbance measurement. Do not freeze. 

REAGENT PREPARATION 

1. All reagents should be brought to room temperature (18-25°C) before use. 

2. Reconstitute each lyophilized standard with 1.0 ml distilled water. Allow the reconstituted material to 

stand for at least 20 minutes and mix gently. Reconstituted standards will be stable for up to 30 days 

when stored sealed at 2-8°C. 

ASSAY PROCEDURE 

1. Secure the desired number of coated wells in the holder. 

2. Dispense 100 μl of standards, specimens, and controls into appropriate wells. 

3. Dispense 100 μl of Enzyme Conjugate Reagent into each well. 

4. Thoroughly mix for 30 seconds. It is very important to mix them completely. 

5. Incubate at room temperature (18-25°C) for 60 minutes. 

6. Remove the incubation mixture by flicking plate contents into a waste container. 

7. Rinse and flick the microtiter wells 5 times with distilled or deionized water. (Please do not use tap 

water.) 

8. Strike the wells sharply onto absorbent paper or paper towels to remove all residual water droplets. 

Result 
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Experiment No – 5             OUCHTERLONY’S DOUBLE IMMUNO DIFFUSION TEST 

 

Aim 

 To study the reaction pattern of an antigen with a set of antibodies by Ouchterlony 

Double Diffusion method. 

Introduction 

 Immunodiffusion in gels encompasses a variety of techniques, which are useful for the analysis of 

antigens and antibodies. Gel immunodiffusion can be classified into two groups: 

 Single Immunodiffusion 

 Double Immunodiffusion 

In the Ouchterlony double diffusion, both the antigen and the antibody diffuse toward 

each other in a semisolid medium to a point till their optimum concentration is reached. Ab and of 

precipitation occurs at this point. The qualitative Ouchterlony Test can simultaneously monitor multiple 

Antibody-Antigen system and can be used to identify particular antigens in a preparation. This procedure 

was developed by Örjan Ouchterlony. 

Principle 

 When soluble antigen and antibody samples are placed in adjacent wells in agarose gel, they 

diffuse radially into the agarose gel and set up two opposing concentration gradients between the wells. 

Once the gradients reach to an optimal proportion, interactions of the corresponding molecules occur and 

a line of precipitation will form. Using such a technique, the antigenic relationship between two antigens 

can be analyzed. Distinct precipitation line patterns are formed against the same anti-sera depending on 

whether two antigens share all antigenic epitopes or partially share their antigenic epitopes or do not 

share their antigenic epitopes at all. The Ouchterlony test also can be used to estimate the relative 

concentration of antigens. When an antigen has a relatively higher concentration, the equivalent zone will 

be formed a little bit away from the antigen well. When an antigen has a relatively lower concentration, 

the equivalent zone will be formed a little bit closer the antigen well. The pattern of lines that form can be 

interpreted to determine the relationship between the antigens and antibodies. 

 

 
 

 



KARPAGAM ACADEMY OF HIGHER EDUCATION 
 CLASS: II M.Sc  MB                      COURSE NAME:APPLICATION ORIENTED PRACTICAL- V 

COURSE CODE: 17MBP311                  BATCH-2017-2019 
 

Prepared by M.Parimala, Assistant Professor, Department of Microbiology, KAHE Page 24/32 

Pattern of Identity X 

 Pattern of identity occurs when the antigens in the two wells are identical and specific for the 

antibody in the antiserum present in the third well. The concentration of the two antigens been the same, 

they will diffuse at the same rate resulting in a smooth line of precipitate. The antibodies cannot 

distinguish between the two antigens i.e. the two antigens are immunologically identical as shown in 

Figure 1. 

Pattern of Partial Identity Y 

 Pattern of partial identity occurs when the antigens in the two wells share some epitopes which 

are same for both, yet each of the two antigens also have unique epitopes. 

In this case antiserum contains polyclonal antibodies specific for each epitope. When one of the antigens 

has some of the same epitopes compared to other, the polyclonal antibody 

population will respond differently to the two antigens and the precipitin line formed for 

each antigen will be different. The „spur‟ is thought to result from the determinants present in one antigen 

but lacking in the other antigen (refer to Figure 1). A similar pattern of partial identity is observed if the 

antibodies are cross reactive with an epitope on one of the antigen that is similar, but not identical to that 

present on the other antigen. 

Pattern of Non-Identity: Z 

Pattern of non-identity occurs when the antigens in the two wells are totally different. They are neither 

cross reactive, nor do they have any epitopes which are same. In this case the antiserum containing the 

antibodies is heterogeneous as some of the antibodies react with antigen in one well while some react 

with antigen present in the other well. So the two antigens are immunologically unrelated as far as that 

antiserum is concerned (refer to Figure 1).  

Table 1. Enlists the materials provided with their quantity and recommended storage 

 

S. No. 

 

Materials Provided 

Quantity  

Storage 10 expts 
1 Agarose 1.2 g R T 

2 10X Assay buffer 12 ml 2-8 °C 
3 Antiserum  X 0.1 ml 2-8°C 

4 Antiserum  Y 0.1 ml 2-8°C 

5 Antiserum Z 0.1 ml 2-8°C 
6 Antigen X1 0.1 ml 2-8°C 

7 Antigen X2 0.1 ml 2-8°C 

8 Antigen Y1 0.1 ml 2-8°C 

9 Antigen Y2 0.1 ml 2-8°C 
10 Antigen Z1 0.1 ml 2-8°C 

11 Antigen Z2 0.1 ml 2-8°C 

12 Glass plate 4 Nos. R T 

13 Gel puncher 1 No. R T 
14 Template 4 Nos. R T 

Materials Required 

 Glass wares: Measuring cylinder, Beaker 

 Reagents: Alcohol 

 Other requirements: Incubator (37 °C), Microwave or Bunsen burner, Vortex mixer, spatula, 

Micropipettes, Tips, Moist chamber (box with wet cotton)  
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Storage 

 Store 10X Assay buffer, Antisera and Antigens at 2-8oC. Other kit contents can be stored at room 

temperature (15-25°C). 

 

Important Instructions 

 Before starting the experiment the entire procedure has to be read carefully. 

 Always wear gloves while performing the experiment. 

 Preparation of 1X Assay Buffer: To prepare 10 ml of 1X Assay Buffer, add 1 ml 

 of 10X Assay buffer to 9 ml of sterile distilled water. 

 Preparation of 1% Agarose gel: To prepare 10 ml of agarose gel, add 0.1g of agarose powder to 

10 ml of 1X Assay Buffer, boil to dissolve the agarose completely. 

 Wipe the glass plates with cotton; make it grease free using alcohol for even spreading of agarose. 

 Cut the wells neatly without rugged margins. 

 Ensure that the moist chamber has enough wet cotton to keep the atmosphere humid. 

Procedure 

 Prepare 10 ml of 1% agarose (as given in important instructions). 

 Cool the solution to 55-60°C and pour 5 ml/plate on to grease free glass plates placed on a 

horizontal surface. Allow the gel to set for 30 minutes. 

 Place the glass plate on the template provided. 

 Punch wells with the help of the gel puncher corresponding to the markings on the template. Use 

gentle suction to avoid forming of rugged wells. 

 Add 10 μl each of the antiserum and the corresponding antigens to the wells as shown in Fig 2. 

 Keep the glass plate in a moist chamber overnight at 37°C. 

 After incubation, observe for opaque precipitin lines between the antigen and 

 antiserum wells. 

 

 
Observations and Result 

 Observe for presence of precipitin lines between antigen and antisera wells. Note 

the pattern of precipitin line observed in each case. 
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Interpretation 

 When antigen and antibody meet in optimal proportions a precipitation line is formed. In 

Ouchterlony Double Diffusion (Antigen Antibody Pattern), three patterns of precipitin lines can 

be observed. 

 If pattern X or pattern of identity is observed between the antigens and the antiserum, it indicates 

that the antigens are immunologically identical. 

 If pattern Y or pattern of partial identity is observed, it indicates that the antigens are partially 

similar or cross-reactive. 

 If pattern Z or pattern of non-identity is observed, it indicates that there is no cross-reaction 

between the antigens. i.e. the two antigens are immunologically unrelated. 
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Experiment No – 6         COUNTER CURRENT IMMUNOELECTROPHORESIS TECHNIQUE 

 

Aim 

 To learn the method of Counter Current Immunoelectrophoresis to rapidly check any antisera for 

the presence and specificity of antibodies for a particular antigen. 

Introduction 

 Counter current immunoelectrophoresis is a modification of immunoelectrophoresis in which 

antigen and antibody migrate towards opposite directions and form a visible white precipitate in the area 

between the wells. It is also known as voltage facilitated double immunodiffusion because the migration 

of antigen and antibody through the agarose gel is due to the applied voltage rather than simple double 

immunodiffusion. In this method, the antigen and antibody are placed in parallel wells and under the 

influence of an electric field move towards one another. A precipitin band appears where they meet in the 

appropriate ratio. This qualitative technique is much faster and more sensitive than the double diffusion 

technique.  

Principle 

 In this method, immunoprecipitation occurs when antigen at the cathode  negative pole) is caused 

to migrate in an electric field through a suitable medium of diffusion against a stream of antibody 

migrating backward from the anode (positive pole) because of endosmotic flow. When an electrical 

current is applied through the alkaline buffer, the negatively charged antigen molecules migrate toward 

the positive electrode and thus towards the wells filled with antibody and the positively charged 

antibodies are migrated toward the negative electrode. At some point between the wells, a zone of 

equivalence occurs and the antigen-antibody complex precipitates as a visible white line.  
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Table 1. Enlists the materials provided with their quantity and recommended storage 

 

S. No.  

Materials Provided 
Quantity  

Storage 10 expts 20 expts 
1 Agarose 1.8 g 3.45 g RT 
2 50X Electrophoresis Buffer 72 ml 138 ml RT 
3 Positive Control (Antiserum) 0.1 ml 0.2 ml 2-8oC 

4 Test Antiserum 1 0.1 ml 0.2 ml 2-8oC 

5 Test Antiserum 2 0.1 ml 0.2 ml 2-8oC 

6 Test Antiserum 3 0.1 ml 0.2 ml 2-8oC 

7 Antigen 0.4ml 0.8 ml 2-8oC 

8 Glass plate 2 Nos. 4 Nos. RT 
9 Template 2 Nos. 4 Nos. RT 
10 Gel puncher 1 No. 1 No. RT 

 

 

Materials Required 

 Glass wares: Conical flask, Measuring cylinder, Beaker 

 Reagents: Sterile distilled water, alcohol 

 Other requirements: Incubator (37°C), Microwave or Bunsen burner, Vortex  mixer, spatula, 

Micropipettes, Tips, Moist chamber (box with wet cotton) 

Storage 

 Store the Antigen, Test Antiserum and Positive Control at 2- 8°C.  

Important Instructions 

1. Before starting the experiment the entire procedure has to be read carefully. 

2. Always wear gloves while performing the experiment. 

3. Preparation of 1X Electrophoresis Buffer: To prepare 300 ml of 1X Electrophoresis Buffer, 

add 6 ml of 50X Electrophoresis Buffer to 294 ml of sterile distilled water. 

4. Preparation of 1.5% Agarose gel: To prepare 10 ml of agarose gel, add 0.15 g of agarose 

powder to 10 ml of 1X Electrophoresis Buffer, boil to dissolve the agarose completely. 

5. Wipe the glass plates with cotton; make it grease free using alcohol for even spreading of 

agarose. 

6. Cut the well and troughs neatly without rugged margins. 

7. Ensure that the moist chamber has enough wet cotton to keep the atmosphere humid. 

Procedure 

1. Prepare 10 ml of 1.5% agarose (as given in important instructions). 

2. Mark the end of the slide that will be towards negative electrode during the electrophoresis. 

3. Cool the solution to 55-60oC and pour 6 ml/plate on to grease free glass plate placed on a 

horizontal surface. Allow the gel to set for 30 minutes. 

4. Place the glass plate on the template provided. 

5. Punch wells with the help of gel puncher corresponding to the markings on the template. Use 
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gentle suction to avoid forming rugged wells. 

6. Add 10 μl of antigen sample to the wells that will be placed towards the negative electrode 

and 10 μl of antiserum samples to the wells towards the positive electrode as shown in figure 

2. 

Tank Preparation 

1. Pour 1X Electrophoresis buffer into the electrophoresis tank such that it just covers the gel. 

2. Electrophorese at 80-120 volts and 55-60 mA, until precipitin lines are observed. 

3. Place the glass plate in a moist chamber and incubate overnight at 37°C. 

Observations and Result 

Observe for precipitin lines between the antigen and corresponding antiserum wells. 

 

Negative Electrode                                                                    Positive Electrode 

 

 
Figure 2. Precipitin lines observed in Counter Current Immunoelectrophoresis 

Interpretation 
 The precipitin line indicates the presence of antibody specific to the antigen while the absence of 

precipitin line indicates absence of corresponding antibody in the test antiserum to the given antigen. The 

presence of more than one precipitin line indicates the heterogeneity of the antibody for the antigen in the 

test sera.  
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                                                  II –M.Sc Microbiology (Batch 2017-2019) 

                                                      Possible Viva Voce Questions 

 

1. Define Immunity 

2. Discuss about the evolution of Immunology and its impact on human health. 

3. Define Infection 

4. What is meant by symptoms? Comment. 

5. Distinguish between humoral and cell mediated Immunity. 

6. Draw a neat diagram of L.S of Spleen with proper labelling 

7. Define competent cells. 

8. What are azurophilic granules? 

9. Describe the functions of primary lymphoid organs 

10. Discuss on the role of secondary lymphoid organs in immunity. 

11. Comment on the classification of Immune cells. 

12. Discuss the process of phagocytosis with a neat diagram. 

13. What is the mechanism of T cell maturation? 

14. How is B cell differentiated? 

15. What are cluster of differentials? 

16. Differentiate between lymphocyte and granulocyte. 

17. Define Antigen 

18. Define Antibody 

19. Comment on haptens 

20. Define vaccines and write a short notes on their applications 

21. What are toxoids? Give example 

22. Define isotypes 

23. What are idiotypes? 

24. Mention two different functions of immunoglobulins. 

25. Draw the fine structure of Immuno globulins 

26. Explain the classification of immunoglobulins 

27. Discuss on the monoclonal antibody production 

28. Discuss on toxins and toxoids with example. 

29. What the factors affecting antigenicity? 

30. Discuss on different types of antibodies with respect to avidity. 

31. Differentiate allelotype and isotype. 

32. How are immunoglobulin production regulated? 

33. Define Complements. 

34. Write short notes on the functions of complement pathway. 

35. Define hypersensitivity with an example. 

36. Define hypersensitivity. 

37. Comment on the mechanism of type I and type II hypersensitivity. 

38. Define compatible protein complex. 

39. Draw the structure of MHC I and MHC II molecules. 

40. With a neat diagram discuss about T cell receptor. 

41. How are T cell receptor organized? 
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42. What is meant by subtractive hybridization? 

43. Write about lectin pathway. 

44. How are complements regulated? 

45. Write about the role of C3b complement in classical pathway. 

46. Comment of the consequences of cascade activity. 

47. Discuss on the classical pathway of complement systems. 

48. What is TDTH mediated hypersensitivity? 

49. Mention the role of C4a2b complex in the complement pathway. 

50. What is Membrane attack complex and its role in the immune reaction? 

51. Describe the functions of Class I MHC molecules. 

52. Describe the functions of Class II MHC molecules. 

53. Define Xenograft 

54. Define tumor antigens 

55. Write short notes on the different types of graft transplantation. 

56. What is meant by Graft Vs host reaction? Explain. 

57. How are tumors identified? Explain. 

58. Explain in the detail about the role of Immunology in cancer. 

59. Write in detail about the auto immune diseases. 

60. Discuss in detail about Hashimoto‟s thyroiditis 

61. Explain the causes and symptoms of Rheumatoid arthritis. 

62. What is meant by immune deficiency syndrome? Comment on DiGeorge Syndrome. 

63. What is meant by Erythroblastosis Foetalis? Discuss. 

64. Define precipitation reaction. 

65. Define agglutination reaction. 

66. Write short notes on Rh factor 

67. How are blood groups classified? Give example 

68. Write about cancer antigens. 

69. Write short notes on immunofluorescence. 

70. Write about the different types of ELISA. 

71. Write about the principles of RIA 

72. Discuss on complement fixation with a neat diagram. 

73. Describe about the blood transfusion reaction 

74. Write short notes on the cross matching of blood. 

75. Give a detailed description about HLA typing. 

76. Discuss the principle and instrumentation of immuno electron microscopy. 

77. What is forensic serology? Discuss. 

78. Give a brief account on Ouchterlony‟s Double immuno diffusion. 
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