Hemagglutination Assay (HA)
The Hemagglutination Assay (HA) is a laboratory method used to detect and quantify viruses or antibodies that can cause agglutination (clumping) of red blood cells (RBCs). It is widely used in virology, immunology, and vaccine research—especially for viruses like Influenza A virus.
1. Principle of the Experiment
Some viruses possess surface proteins called hemagglutinins that bind to sialic acid receptors on red blood cells. When viral particles bind to multiple RBCs simultaneously, they form a visible lattice or meshwork, preventing the RBCs from settling at the bottom of the well.
· If hemagglutination occurs: RBCs form a diffuse reddish layer.
· If no hemagglutination occurs: RBCs settle to the bottom forming a compact red “button.”
The degree of hemagglutination is proportional to the virus concentration.
2. Requirements
Materials
· Fresh red blood cells (commonly chicken, turkey, or human type O RBCs)
· Phosphate-buffered saline (PBS)
· Virus sample (e.g., Influenza B virus)
· 96-well microtiter plates (U-bottom)
· Micropipettes and tips
· Centrifuge (for RBC preparation)
Reagents
· PBS (pH 7.2–7.4)
· RBC suspension (usually 0.5–1%)
3. Types of Hemagglutination Assays
A. Direct (Passive) Hemagglutination
· Detects viruses capable of directly agglutinating RBCs.
· Example: Newcastle disease virus
B. Hemagglutination Inhibition (HI) Assay
· Detects antibodies against hemagglutinating viruses.
· If antibodies are present, they bind to the virus and prevent RBC agglutination.
C. Passive (Indirect) Hemagglutination
· RBCs are coated with antigens.
· Used to detect antibodies in serum.
D. Reverse Passive Hemagglutination
· RBCs are coated with antibodies.
· Used to detect antigens in samples.
4. Procedure (Brief Overview)
1. Prepare serial two-fold dilutions of the virus in microtiter plate wells.
2. Add equal volume of RBC suspension to each well.
3. Gently mix and incubate at room temperature (30–60 minutes).
4. Observe agglutination pattern.
5. Expected Outcome
	Observation
	Interpretation

	Diffuse reddish appearance (no button)
	Hemagglutination positive

	Compact red button at bottom
	Hemagglutination negative


The HA titer is the highest dilution of virus that still shows visible hemagglutination.
Example:
If agglutination is visible up to 1:64 dilution, the HA titer = 64 HA units.
6. Result Interpretation
In Direct HA:
· Higher HA titer → Higher viral concentration.
In HI Assay:
· No agglutination → Antibodies present (positive result).
· Agglutination occurs → No antibodies (negative result).
Results are often expressed as reciprocal of the highest dilution showing complete hemagglutination.
7. Applications
· Quantification of viruses (especially influenza viruses)
· Vaccine potency testing
· Detection of antiviral antibodies
· Serological surveys
· Blood typing (modified agglutination techniques)
· Diagnosis of viral infections
The assay is particularly important in monitoring influenza strains such as H1N1 during outbreaks.
8. Advantages
· Simple and rapid
· Cost-effective
· Requires minimal equipment
· Suitable for large-scale screening
9. Limitations
· Not all viruses agglutinate RBCs
· Requires fresh RBCs
· Subjective interpretation
· Cannot differentiate infectious from non-infectious virus particles
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