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Agglutination Reactions  

Introduction: Antigen-Antibody reactions are classified to primary and secondary reactions. The 

primary reactions are called labeled immunoassays in which lattice formation is not required. While in 

the secondary reactions lattice formation is necessary. Finally, in the tertiary reactions, an 

immunologic phenomenon may be observed.  

Based on antigen type or size, three types of serologic reactions are possible in secondary reactions 

including: Agglutination for particulate Ags, Precipitation for soluble Ags and Flocculation for colloidal 

Ags.   

Agglutination reactions are usually applied as manual rapid tests. They are low cost, Sensitive tests 

which could be performed on slide, tube or miroplates and may be easily monitored by eye. They 

could be performed by small amount of serum and reagent and are end point reactions. 

Agglutination test could be used for screening of surface Ags via known specific Abs (e.g. serotyping of 

E. coli, Salmonella, Vibrio cholera with specific antisera and also Blood group test [cell type]) or 

screening of the presence of Abs to known surface Ags (Wright and Widal tests as well as Blood group 

test [Back type]). 

Agglutination Reaction types: Based on Ag properties, agglutination tests are classified into active 

and passive agglutination reactions. Active agglutination reactions are very familiar and in these 

reactions the agglutinatinating molecule is native part of the large particle. In heamagglutination tests 

(such as Cell type blood grouping, Back type Blood grouping, Direct Coomb’s test and indirect 

Coomb’s test, blood group antigens are the main target antigen). In microbial agglutination tests (such 

as Wright and Widal tests the surface microbial antigens play role as the target antigen). 

Passive agglutination reactions are familiar, too. In this type of reactions, the target antigen is not the 

native part of the particle and in fact it is intentionally attached on surface of a particle. Various inert 

particles such as latex, RBC (O Rh negative), charcoal and bentonite could be applied for this purpose. 

The most common tests are ASO (Anti-Streptolysin O), RF (Rheumatoid factor), CRP (C-reactive 

protein) and Gravindex (HCG) tests.  

Practical procedure: For screening or rapid test, mix one drop (50 

microliter) of serum (or any biological fluid) with equal volume of the 

reagent on a slide and agitate for two minutes (by hand or on an orbital 

shaker) and check for visible agglutinations within three minutes. White 

slides are used for dark colored reagents and black slides are used for 

white/creamy reagents. Some agglutination reactions such as VDRL test are called micro-agglutination 

tests and the result should be read by microscopy. Nowadays, RPR test is used instead of VDRL test 
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and the result is visible by naked eye. The results of rapid tests could be read in qualitative or semi-

quantitative methods. 

Rose bengal-stained suspension of smooth attenuated strain of B. abortus is usually used for rapid 

screening test. Please note that the Rose Bengal-stained antigen is not suitable for semi-quantitative 

studies and only provides positive/negative results.  

Tube agglutination test is a standard quantitative procedure and is commonly applied for evaluation 

of Brucellosis in Wright test. 

Brucellosis is the most common global zoonosis infection. Its serological diagnosis is based on 

application of whole cell Brucellae abortus particles which has high cross-reactivity with B. melitensis 

and B. suis. This test is initially performed on a slide and then a standard tube test is used to 

determine the precise titer.  

In this method the patient serum is diluted in 2-fold manner and added by a constant amount of Ag 

and the tubes are incubated overnight or few hours at RT or 37°C. Then after a brief centrifugation 

visible agglutination at the bottom of tubes are checked. 

Tube 1 2 3 4 5 6 7 8 9 10 

Saline 0.9 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 

Serum 0.1         - 

Transfer 0.5  0.5  0.5  0.5  0.5  0.5  0.5  0.5  0.5 out - 

Ag 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 

Titer 1:20 1:40 1:80 1:160 1:320 1:640 1:1280 1:2560 1:5120 Control 

In addition to rapid and standard tube tests, other 

serologic tests may be applied for further evaluation 

of Brucellosis.  

2ME-Wright test is performed in a very similar 

manner to the tube test but the buffer contains 2-

Mercaptoethanol (or DTT) as is a reducing reagent. 

2ME-Wright test may differentiate the clinical phase 

of the infection (acute and chronic). 2-ME dissociates 

IgM molecules and IgG will remain.    
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Coombs’ Wright test is used for detection of blocking antibodies which are not capable to bind to two 

similar antigens on two similar bacteria due to having short antigen binding sites. Anti-human globulin 

(Coombs serum) is used to make a bridge between Fc region of these antibodies.   

 


