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●Serology: 

   Serology is the science that studies serum and immune responses that 

are evident in serum. Microorganisms are antigenic; that is, 

microorganisms that enter an animal’s body stimulate it to form 

antibodies. Antibodies are proteins that circulate in the blood and 

combine in a highly specific way with the bacteria that caused their 

production. For example, the immune system of a rabbit injected with 

killed typhoid bacteria (antigens) responds by producing antibodies 

against typhoid bacteria. Solutions of such antibodies used in the 

identification of many medically important microorganisms are 

commercially available; such a solution is called an antiserum (plural: 

antisera). If an unknown bacterium is isolated from a patient, it can be 

tested against known antisera and often identified quickly.  

   In a procedure called a slide agglutination test, samples of an 

unknown bacterium are placed in a drop of saline on each of several 

slides. Then a different known antiserum is added to each sample. The 

bacteria agglutinate (clump) when mixed with antibodies that were 

produced in response to that species or strain of bacterium; a positive test 

is indicated by the presence of agglutination.  

   Serological testing can differentiate not only among microbial species, 

but also among strains within species. Strains with different antigens are 

called serotypes, serovars, or biovars. Rebecca Lancefield was able to 

classify serotypes of streptococci by studying serological reactions. She 

found that the different antigens in the cell walls of various serotypes of 



streptococci stimulate the formation of different antibodies. In contrast, 

because closely related bacteria also produce some of the same antigens, 

serological testing can be used to screen bacterial isolates for possible 

similarities. If an antiserum reacts with proteins from different bacterial 

species or strains, these bacteria can be tested further for relatedness. 

   A test called the enzyme-linked immunosorbent assay (ELISA) is 

widely used because it is fast and can be read by a computer scanner. In a 

direct ELISA, known antibodies are placed in (and adhere to) the wells of 

a microplate, and an unknown type of bacterium is added to each well. A 

reaction between the known antibodies and the bacteria provides 

identification of the bacteria. An ELISA is used in AIDS testing to detect 

the presence of antibodies against human immunodeficiency virus (HIV), 

the virus that causes AIDS.  

   Another serological test, Western blotting, is also used to identify 

antibodies in a patient’s serum. HIV infection is confirmed by Western 

blotting, and Lyme disease, caused by Borrelia burgdorferi, is often 

diagnosed by the Western blot. Proteins from a known bacterium or virus 

are separated by an electric current in electrophoresis. The proteins 8are9 

then transferred to a filter by blotting. Patient’s serum0is washed over the 

filter. If the patient has antibodies to one of the proteins in the filter (in 

this case, Borrelia proteins), the antibodies and protein will combine. 

Anti-human serum linked to an enzyme is then washed over the filter. 

This will be made visible as a colored band on the filter after addition of 

the enzyme’s substrate. 

 


