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PRECIPITATION REACTIONS 

Introduction 

When a soluble antigen combines with its antibody in the presence of electrolytes (NaCl) at a suitable 

temperature and pH, the antigen-antibody complex forms an insoluble precipitate. Precipitation can 

take place in semisolid media (gels) or liquid media. 

Semisolid media help to stabilize the diffusion process and allow visualization of precipitin bands. 

Based on the fact that only one of the molecules (antigen or antibody) or both move toward one 

another, there are two precipitation methods: 1) Radial immunodiffusion (RID) / Single radial 

immunodiffusion (SRID) or Mancini. 2) Double immunodiffusion (DID) or Ouchterlony gel diffusion. 

1- Radial immunodiffusion (RID) / Single radial immunodiffusion (SRID) or Mancini method  
The gel contains a uniform concentration of anti-X antibodies (antibodies known to bind antigen X) 

mixed throughout. Standards that contain known concentrations of antigen X have been added to 

the well. After 48-72 hours ring has formed around each well because antigen-antibody aggregates 

precipitated out of solution in the zone of optimal proportions. The higher the concentration of the 

antigen in the sample, the further the ring forms from the well (Fig. 1a). 

A standard curve is constructed that correlates the size of the ring with the concentration of antigen. 

This is done by measuring the diameter of the ring around each of the standards and then plotting 

the values against the concentrations of the respective standards on semi-log graph paper. The 

standard curve is then used to determine the concentration of antigen in the unknown sample (Fig. 

1b).    

 

                        (Fig. 1a)                                      (Fig.1b) 

Figure 1. Determination of antigen concentration by SRID method 
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2- Double immunodiffusion (DID) or Ouchterlony gel diffusion method 
Ouchterlony double immunodiffusion is an immunological technique used in the detection, and 

quantification of antibodies and antigens, such as immunoglobulins and cell extracted antigens. This 

method also helps to determine the identity between two separate antigens. For this purpose agar 

gel is poured on a slide and wells are cut. Then, antiserum poured in central well and different 

antigens in the surrounding wells. After 48-72 hours, the three schema can be seen. 1. Non identical 

2. Partial identical 3. Identity (Fig. 2).  

 

 

 
 

 

 

 

 

 

 

Figure 2. Determination of identity between two separate antigens by DID method 

Nephelometry 

Nephelometry is a precipitation based technique in liquid media used in immunology to determine 

the levels of several blood plasma proteins; for example the total levels of antibodies isotypes or 

classes. It is performed by measuring the scattered light at an angle (10-90 degrees) from the sample 

being measured. Antibody and the antigen are mixed in concentrations such that only small 

aggregates are formed that do not quickly settle to the bottom. The amount of light scatter is 

measured and compared to the amount of scatter from known mixtures. The amount of the 

unknown is determined from a standard curve. The sensitivity of this method is 0.1- 0.5 mg/dl. 
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You will do these items today: 

1- Radial immunodiffusion (RID) / Single radial immunodiffusion (SRID) or Mancini method 
The anti-human IgG, anti-human IgA, anti-human IgM, anti-human C3, and anti-human C4 were fixed 

in the gel at plate. Add diluted serum, and standards and control to specified wells. Read out the 

precipitation results (the squared diameter of precipitation ring) after 48 hour. Plot the curve and 

determine the Ag concentration 

2- Determine the antigen identity.  
 
3- Nephlometry 
Immunoglubolin (IgG, IgM, IgA) or Complement components (C3, C4) or other serum protein levels 

will be measured by lab staff (demonstration). 


