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Serological tests 

Heamagglutination test 
    This test is not antigen-antibody test. Heamagglutination is a  biological phenomenon 

present in some viruses which have heamagglutinin antigen on their surface like 

paramyxoviruses and orthomyxoviruses, the other antigen which present on the surface of 

these viruses is neuraminidase which responsible for Elution. The titer of heamagglutination is 

found out before carrying out the heamagglutination inhibition test.                            

                        

Purposes of use: 

1-To diagnose and characterize viruses which contain heamagglutinin in their surface. 

2-To found out titer of virus. 

3-To perform another test (heamagglutination inhibition test). 

 

Factors affecting on heamagglutination test: 

  1-Temperature : 

2-Type of washed red blood cells: 

3-PH: 

 

Materials: 

    Newcastle disease virus (allantoic fluid), (0,5or1) %chicken RBCs suspension, 

NSS and other equipments for conducting the test including pipettes, tubes, and 

microtiter plate.                         

   
Procedure: 

Preparation of virus dilutions: 

1-Arrange 10 tubes in a rack and label them serially 1 to 10. 

2-Prepare two fold serial dilutions of the virus in normal saline beginning with 1:2 dilution 

in tube NO.1 through 1:1024 dilution in tube NO.10 as shown in the following table: 

 

10 9 8 7 6 5 4 3 2 1 tubes 

 

0,5 0,5  0,5    0,5 0,5  0,5  0,5 0,5 0,5 0,5 0,5 

+ +      +     +            +       +     +  +        +        + 

0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5 
Mix NSS and virus in tube NO.1 and transfer 0, 5 ml to tube NO.2.Mix the 

contents of tube NO.2 and transfer 0, 5 ml to tube NO.3. Continue such 

mixing and transfer of virus-saline mixture up to tube N0.10 to make two-

fold serial dilutions. 
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All above figures in ml. 

 

Heamagglutination test: 

 
1-In a microtiter plate label 11wells in a row from 1 to 11 .well NO.11 act as RBCs control.                                                                                

2- Add virus dilution from 1/2 to 1/1024 in well NO.1 to 10.the quantity of virus dilutions in 

each well will be 0, 25 ml.                                           

3-Now add 0, 25 ml RBCs suspension (0, 5) % in all the wells including well NO.11.                                                                                             

4-Shake the plate well to mix the reagents and incubate at room temperature for 

heamagglutination .Examine the plate every 15 minutes up to 1 hour for uniform 

agglutination covering the bottoms of wells of plate.                                                                                                        

 

Interpretation 

 
A positive HA test consist of a layer of uniformly agglutinated cells covering the bottoms of 

the wells of the plate .Such a patterns is designated by plus (+) sign. A negative test consist of 

a compact disk of sedimented cells in the center of the bottoms of the wells of the plate 

similar to control, this is designated by minus (-) sign.                                       

 

 

Results 

 The end point of HA is the highest dilution of the virus showing agglutination.                                                                                            

 

*Score+=positive reaction,-=negative reaction 

HA titer=reverse the highest dilution of the virus showing agglutination. 

 

 

Heamagglutination inhibition test 

 
    Heamagglutination test is one of the serologic tests and based on the inhibition of viral 

heamagglutinin by specific antibody. The test is used to detect indirectly the presence of a 

heamaggluting virus. Because the virus is a foreign protein, it will be elicit the formation of 

antibodies in the host. If serum of the host inhibits heamagglutination by a virus which 

normally does so, then this means that the virus was in the host.                                                                                              

Mechanism of action: 

   When we use specific antiserum this will lead to inhibit heamagglutinin activity of the virus 

therefore when RBCs suspension added to the reaction settled down in the bottoms of wells as 

dots. 

Purposes of use: 

1-Diagnosis of viruses by using specific antisera (alpha method). 

2-To found out titer of antibodies in sera of vaccinated or infected animals (beta method). 
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Materials: 

   Newcastle disease virus (contain 8 HA units), antiserum from fowls vaccinated with 

Newcastle disease virus, normal saline solution, 1%   Fowl RBCs suspension, microtiter plate 

on a stand with a mirror underneath, pipettes and other equipments for HI test.                               

                              

Procedure: 

Beta method: 

1-Serially number 1 to 12 wells of the microtiter plate in a row. 

2-Add 0,025 ml of two fold serial dilutions of the serum from 1:2 to 1:1024 in wells 

number 1 to 10 .well NO. 11 act as RBCs control, well NO. 12 act as virus control. 

3-Next add 0,025 ml Newcastle disease virus (contain 8 HA units) (undiluted) in wells 

NO.1 to well NO. 10. 

4-Mix the virus-serum reactants thorouly and allow to act for 20 minutes at room 

temperature. 

5-Now add 0,025 ml of 1% fowl RBCs suspension in all the 12 wells of the tray, mix the 

contents and allow to act for(15-30)minutes at room temperature or at incubator(37)ºC 

before taking the reading. 

 Interpretation: 
The end point of the heamagglutination inhibition activity of serum is the lowest dilution of 

serum in which HA activity is completely inhibited. 

 

Calculation of HI titer: 

 

HI titer=reverse lowest dilution of serum in which HA activity is completely inhibited ×8 

HA units 

 

Neutralization test 

 

    Neutralization test is one of the serologic tests in which serum and virus are brought together 

under certain conditions and are inoculated into susceptible host (animals, eggs, tissue 

culture).If antibodies for the virus in question are absent, disease, lesions or death may result. 

When antibodies are present, no such reactions are noted.  

                                  

    The virus sample may consist of the various fluids from embryonated eggs, tissue culture 

fluids or extracts of infected tissue (brain, liver etc.).These can be used directly or after low 

speed centrifugation to remove debris. These preparations should be used fresh when possible, 

or the tissue may be frozen in ampoules at -60ºC or lower.    
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    The selection of the indicator system depends on the infectiousness and lethality of the virus 

for a particular host, the cost, the ease of handling etc. Animals (mice, hamster, and chicks), 

embryonated eggs (hen, duck) or cells in culture may be employed.                                                          

There are two methods of performing neutralization test. In alpha procedure, equal quantities 

of a constant amount of serum and increasing dilutions of virus are incubated together and then 

inoculated into the indicator system .In beta procedure, virus at a concentration of 1oo TCID50 

Is Incubated with two fold dilutions of serum before inoculation. The latter method is more 

generally used with tissue culture because it is more economical in the use of sera and gives a 

greater delicacy of test .Also a broader range of antibody titer can be measured where constant 

amount of virus is used. The temperature and length of incubation of the serum-virus mixture 

will depend on the agents used although there appears to be little agreement as to the best 

temperature to use in each particular circumstance or even the need for incubating the serum - 

virus mixture.                                                                                                   

                                                                                            

Alpha procedure                                                                                             
    Although cell culture are used as indicator system in the procedures described below, it 

should be understood that the same procedure apply equally to doing these test in animals or 

eggs. One simply substitutes the appropriate host for the cell culture tubes described below.  

                       

A-materials:-                                                                 

Frozen virus suspension                                                                               

Virus-specific antiserum                                                                              

Uninoculated tissue cultures: four wells per dilution for virus-serum test  and virus titer control, 

plus uninoculated controls.                                     

MEM media                                                                                                 

Microtiter plate tissue culture  

  

B- Method  
 

1-inactivate serum at 56ºC for 30 minute to destroy heat-labile virus inhibitors.                                                                                              

2-Set up 10 small test tubes in a rack .Add 0, 5 ml of serum to each tube.   

3-Set up a tissue culture in flat microtiter plate with 10 rows of tissue culture wells,4 wells per                

dilution and 2 rows as controls(uninoculated).     

4-Prepare ten fold serial dilutions of virus in maintenous media, adding 0, 5 ml of each virus 

dilution to each corresponding tube of serum and 0,0 5 ml to each replicate tissue culture 

well of micro titer plate( for a virus titration. four per dilution).incubate plate at 37ºC.                              

5-Shake all virus-serum tubes .incubate 1 hr.at room temperature.               

6-In the mean time ,set up another tissue culture plate inoculate  0, 1 ml   of serum-virus 

mixture to each replicate tissue culture well (10 rows of tissue culture wells ,four per 

dilution)for a virus titration using different pipette for each serum-virus dilution and place 

plate at 37ºC incubator.     

 7-Observe for CPE daily for seven day and record results. 

Neutralization index  
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In the alpha neutralization test (constant serum plus virus dilutions)  
The neutralization effect of the serum is expressed by the neutralization index.                                                                                                       

This is determined by tittering the virus in the presence of diluent and in the presence of the 

test seum,calculating the LD50 and then subtracting the exponent of the latter from the former 

,disregarding the negative sign .the number obtained represents the logarithm of the 

neutralization index.   

LD50 of control titer=10
-6, 5 

  

 LD50 of neutralization titer=10
-4, 5 

 

   

Neutralization index=10
(6, 5 -4, 5) 

                                   =10
2

 

                                      = 100                 

         

Log of Neu.index=log100=2 

 

  

Neutralization indices of less than 10 (log less than 1) are considered not significant, values 

between 10 and 50 (log 1-1, 6) are questionable, indices over 50 (log 1, 7 or greater) are 

significant 
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