[bookmark: _GoBack]
[bookmark: bm13]Lecture  6  :-              Haemagglutination test

Introduction
All strains of Newcastle disease virus will agglutinate chicken red blood cells. This is the result of the haemagglutinin part of the haemagglutinin/neuraminidase viral protein binding to receptors on the membrane of red blood cells. The linking together of the red blood cells by the viral particles results in clumping. This clumping is known as haemagglutination.
Note that some other viruses and some bacteria will also agglutinate chicken red blood cells. To demonstrate that the haemagglutinating agent is Newcastle disease virus, it is necessary to use a specific Newcastle disease virus antiserum to inhibit the haemagglutinating activity.
Substances that agglutinate red blood cells are referred to as haemagglutinins.
Note:
[image: http://www.fao.org/docrep/005/ac802e/ac802e00.gif] The abbreviation HA is used in this manual for haemagglutinin and haemagglutination.
[image: http://www.fao.org/docrep/005/ac802e/ac802e00.gif] Two tests are described, the rapid test which takes one minute and the micro test which 
takes 45 minutes.
Rapid haemagglutination test
This test can determine the presence of a haemagglutinating agent in one minute. If testing many samples at the same time, it is necessary to test the negative and positive control samples only once.
Method
1. Place 4 separate drops of 10 percent chicken red blood cells onto a glass slide or a white tile.
2. To each drop of blood, add one drop of the control and test samples as follows. Use separate tips, pipettes or a flamed loop to dispense each sample.
Drop 1 PBS
Drop 2 Negative control (no haemagglutinin)
Drop 3 Positive control (contains haemagglutinin)
Drop 4 Unknown sample to be tested
3. Mix by rotating the slide or tile for one minute.
4. Observe and record results. Compare results of the test samples with the control samples.
Results
[image: http://www.fao.org/docrep/005/ac802e/ac802e01.gif] Agglutinated red blood cells in suspension have a clumped appearance distinct from non-agglutinated red blood cells.
[image: http://www.fao.org/docrep/005/ac802e/ac802e01.gif] The red blood cells mixed with the positive control allantoic fluid will clump within one minute.
[image: http://www.fao.org/docrep/005/ac802e/ac802e01.gif] The red blood cells mixed with the PBS and negative control allantoic fluid remain as an even suspension and do not clump.
[image: http://www.fao.org/docrep/005/ac802e/ac802e01.gif] Judge the results of the test sample by comparison with the positive and negative controls.
[image: http://www.fao.org/docrep/005/ac802e/ac802e01.gif] The PBS and negative allantoic fluid controls are used to detect clumping of the red blood cells in the absence of virus. This is unlikely to occur. If it does occur, the test is invalid.

Definition of one HA unit
One HA unit in the haemagglutinin titration is the minimum amount of virus that will cause complete agglutination of the red blood cells. The last well that shows complete agglutination is the well that contains one HA unit.
Haemagglutination  inhibition test for virus  (HAI test ).
The HAI test may be complicated by the presence of non-specific inhibitors of viral haemagglutination and naturally occurring agglutinins of the erthrocytes. Therefore, the sera should be treated before use or false positive or negative results may arise.
Procedure
Obtain a preparation of virus (e.g. influenza viruses) with known HA titer or determine its HA titer
1-Prepare two-fold dilutions of patient/test serum to be tested e.g. from 1:4 to 1:1024.
2-Add a fixed amount of virus to every well of a 96-well plate, except for the serum control wells.
3-The plate is then allowed to stand at room temperature for 60 minutes (time varies according to specific requirements).
4. Add red blood cells (RBC) and incubate at 40 C for 30 minutes.
5. Read the wells.
Results:

The highest dilution of serum (Ab) that prevents hemagglutination is called the HAI titer of the serum.. A smooth or jagged shield of cells or an irregular button indicates agglutination. Observation of movement of the button of red cells when the plate is tilted may help to clarify the end point.

[image: hi-titer-assay]
This virus sample has an HAI titer of 1280, which means that the greatest dilution of antibody that still blocked hemagglutination from occurring was at 1280 dilution. At this dilution, the antibodies were still capable of recognizing and binding to the antigens on the virus.
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