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Tests for Staphylococcal enterotoxin 

The recognition by Dack' that an outbreak of food poisoning 
had been caused by a pigmented haemolytic staphylococcus 
was quickly followed by the development of tests to confirm 
the role of enterotoxin in similar cases .. Early animal studies 
showed the usefulness of monkeys in routine detection of 
enterotoxin when Jordan and Broom2 induced vomiting in 
these animals by feeding preparations containing enterotoxin. 
This removed the need to use human volunteers, the only 
investigative method Dack had available. Vomiting is rare in 
monkeys and is considered to be acceptable proof of a 
positive test if the test sample induces this reaction in at least 
two animals. Further developments led to the introduction by 
Bergdoll3 of the monkey feeding test in which food samples 
suspected to contain enterotoxin are administered directly to 
the stomach. The use of primates in staphylococcal 
enterotoxin research was extended by Wilson' who orally 
administered partially purified preparations of enterotoxins to 
chimpanzees. 

There are practical and cost difficulties in the use of monkeys. 
The search for alternative species showed unacceptably low 
susceptibility of dogs,5 pigs• and rabbits.' Kittens were found 
to be a suitably responsive animal and their use was first 
described in 1936.5 These animals are not very sensitive to 
enterotoxin when it is administered by mouth and the 
intraperitoneal or intravenous routes are used. Tests may also 
be carried out on adult cats• 

A skin test in guinea pigs which removes the need for oral or 
parenteral administration was described• but did not enter 
general use. 

Cats and monkeys have for many years been the usual test 
animals and attempts to replace the use of mammals with 
lower animals including frogs, nematodes and fish have been 
unsuccessful. 

Detection of staphylococcal enterotoxins by their effect on 
cells and cultured tissue is less useful than for other bacterial 
toxins, but binding of A, B and E enterotoxins to mouse spleen 
cells10 and the effect of enterotoxin A on human peripheral 
lymphocytes11 have been employed. 

A test system which exploits the superantigen nature of 
enterotoxin A has been described as an alternative to animal 
and ELISA immunological tests for direct detection of toxin in 
foods. '2 ELl SA tests do not detect functional activity of 
enterotoxin and this can cause problems with heat-processed 
foods in which toxin may still be biologically active but no 
longer serologically active. Mitogenicity as a marker for active 
enterotoxin A had been suggested earlier13 and the alternative 
detection system'2 employs demonstration of the proliferation 
of human or rat T-lymphocytes in the presence of enterotoxin. 

Immunological test systems are firmly established for routine 
use. The standard microslide Ouchterlony gel diffusion 
technique has now largely been replaced by ELISA and latex 
agglutination methods. In 1946 Oudin" had shown that 
precipitation occurs in an agar gel at a position where antigen 
travelling under the effect of gravity downwards through the 
gel meets the corresponding immobilised antibody in optimal 
proportion. Following description of this single gel diffusion 
method a double-diffusion method was devised by Oakley 
and Fulthorpe.'5 In this procedure both antigen and antibody 
travel through the gel, their concentrations decreasing the 
further they travel. When they meet, precipitation occurs at a 
position dependent on the relative concentrations of the 
reactants. Ouchterlony•• utilised agar plates for this double­
diffusion test. The Ouchterlony test system was later 
miniaturised so that it may be carried out on glass slides to 
economise on reagents. This microslide technique has in turn 
been modified specifically for the analysis of staphylococcal 

enterotoxins.17
•
18 A miniaturised tube method for gel diffusion 

tests has also been developed. '9 

Gel diffusion technology is slow and technically-demanding 
and now ELJSA and latex agglutination are preferred for 
routine use. 

Competitive and sandwich ELISA procedures have been 
applied to the detection of staphylococcal enterotoxin but the 
sandwich procedure has been adopted more widely. The early 
ELISA assays used polyclonal antibodies but now monoclonal 
antibodies are more usual. Most test methods employ 
microtitre plates. 

Reversed Passive Latex agglutination (RPLA) has largely 
replaced haemagglutination and haemagglutination-inhibition 
methods since Saloman and Tew20 showed that antibody to 
enterotoxin can be bound to particles of latex. Test systems 
that have been developed using passive agglutination of latex 
are similar to the reversed passive haemagglutination 
technique described by Silverman,2 ' only the antibody carrier 
being different. 

The Oxoid Staphylococcal enterotoxin kit (SET-RPLA) is 
pictured on page 45. 

Other immunological techniques have been applied to 
staphylococcal enterotoxin: 

Immunofluorescence methodology has been used to detect 
cell-associated enterotoxin 822

, enterotoxin B in culture media23 

and in foods. 2
' The methods appear not to have been adopted 

to any extent. 

Radioimmunoassay has been employed as an alternative to 
fluorescence assay,25·26 employing radioactive iodine as the 
label. This procedure also has not become widely used for 
enterotoxin detection. 

Other procedures that have been used include 
electrophoresis/' electroimmuno-diffusion28 reversed 
immunoosmophoresis"' and affinity chromatography.30 Their 
use appears not to have extended beyond research 
applications. 
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Staphylococcal RPLA Kit 

Staphylococcal RPLA Kit 
Code: TD900 

Testing for Staphylococcal enterotoxin using the Oxoid SET-RPLA kit. 
(Reversed Positive Latex Agglutination). Positive top, Negative bottom. 

Oxoid Marketing collection. 

Direct testing for toxin in foods can identify the specific cause 
of food poisoning when it has occurred. 

Toxin-producing strains of Staph. aureus isolated in culture 
from foods and the food preparation environment can be 
identified by their specific toxin type and consequently linked 
to samples of food that are suspected of causing food 
poisoning. 
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