
































































































































Desoxycholate Citrate Agar (Hynes) 

Desoxycholate Citrate Agar (Hynes) 
Code: CM227 

A selective medium for the isolation of Salmonella and Shigella 
organisms. 

Formula 

"Lab-Lemco" powder 
Peptone 
Lactose 
Sodium citrate 
Sodium thiosulphate 
Ferric ammonium citrate 
Sodium desoxycholate 
Neutral red 
Agar 
pH 7.3 ± 0.2 

Directions 

grams/litre 
5.0 
5.0 

10.0 
8.5 
5.4 
1.0 
5.0 
0.02 

12.0 

Suspend 52 g in 1 litre of distilled water. Bring to the boil over 
gauze and flame. to dissolve completely. 

Agitate to prevent charring. Dry the agar surface before use. 

This medium is heat sensitive: avoid excessive or 
prolonged heating during reconstitution. Do not autoclave 
or remelt. 

Description 

An improved medium, based on the Hynes' modification of 
Leifson medium for the isolation of salmonellae and shigellae. 

The improvement gives larger and more numerous colonies of 
Shigella species which can easily be picked off and 
emulsified in saline for slide agglutination tests. 

Desoxycholate Citrate Agar (Hynes) is more selective than 
CM35. In particular, CM227 is more inhibitory to coliforms and 
Proteus species. 

Technique 

Inoculate the medium heavily with faeces or rectal swabs, 
spreading part of the original inoculum in order to obtain well 
separated colonies on some portion of the plate. Incubate for 
18--24 hours at 35°C. If organisms are late developers or if no 
non-lactose fermenters are observed, incubate for a further 24 
hours. 

Colonies may be picked directly off the medium for serological 
and biochemical tests. lt should be noted that Escherichia coli 
survives on the medium even though it does not usually grow 
-therefore colonial purity should be established by subculture 
onto a differential but less inhibitory medium, e.g. MacConkey 
Agar CM?. 

Colonial Characteristics 

(Following incubation at 35°C.) 

The medium is clear and pale pink. Lactose-fermenting 
organisms produce pink colonies and may be surrounded by 
a zone of precipitated desoxycholic acid, which is due to acid 
production. The colonies of non-lactose fermenters are 
colourless. and due to their alkaline reaction they are 
surrounded by a clear orange-yellow zone of medium. 

Escherichia coli - most strains are inhibited, but the few 
strains which grow produce pink umbilicated colonies 1-2 mm 
in diameter which may be surrounded by a zone of 
precipitation. Aerogenes colonies are domed and mucoid. 

Shigella sonnet - the colonies grow from 1 mm diameter after 
18 hours incubation to 2 mm after 38 hours; they are smooth 

and initially colourless, becoming pale pink on further 
incubation due to late lactose fermentation. 

Shigella flexneri - colonies are colourless and similar in 
appearance to those of Shig. sonnei, but often with a narrow 
plane periphery around a central dome. 

Salmonella paratyphi B - from 1 mm diameter after 18 hours 
incubation to 2-4 mm on the second day, when they are 
slightly opaque. dome-shaped, with a central black dot. 

Salmonella typhosa - 0.25 to 1 mm in diameter after 18 
hours and pale pink, a day later they are flat, conical, 2 mm in 
diameter, colourless and slightly opaque, often with a central 
grey dot. 

Other Salmonella colonies - similar to those of Sa/m. 
paratyphi B. Non-pathogenic non-lactose fermenters, such as 
Proteus and Pseudomonas species. grow on the medium and 
may produce colonies which closely simulate those of the 
salmonellae or shigellae. Proteus colonies are often glossy 
(more translucent than those of the pathogens), with a large 
central black dot and a "fishy" odour. 

Storage Conditions and Shelf Life 

Store the dehydrated medium below 25°C and use before the 
expiry date on the label. 

Store the prepared agar plates at 2-8°C. 

Quality Control 

Positive controls: 
Salmonella typhimurium ATCC" 14028 
Shigella sonnei ATCC" 25931 

Negative control: 
Enterococcus faecalis ATCC" 29212 

Precautions 

Note the precautions listed under Desoxycholate Citrate Agar 
CM35. 

References 

1 Hynes, M. (1942) J. Path. Bact. 54, 193-207. 

Appearance of Shigella spp. (arrowed) on Desoxycholate-citrate agar 
(Hynes). 

Oxoid Marketing Collection. 
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Desoxycholate Citrate Agar (Leifson) 

Desoxycholate Citrate Agar (Leifson) 
Code: CM35 

A modification of Leifson's medium for the isolation of intestinal 
pathogens. 

Formula 

"Lab-Lemco" powder 
Peptone 
Lactose 
Sodium citrate 
Sodium thiosulphate 
Ferric citrate 
Sodium desoxycholate 
Neutral red 
Agar 
pH 7.0 ± 0.2 

Directions 

grams/litre 

5.0 
5.0 

10.0 
5.0 
5.0 
1.0 
2.5 
0.025 

15.0 

Suspend 48.5 g in 1 litre of distilled water. With frequent 
agitation bring to the boil over a gauze and flame to dissolve 
completely. Mix well and pour plates immediately. Dry the agar 
surface before use. 

This medium is heat sensitive. Avoid excessive or 
prolonged heating during reconstitution. Do not autoclave, 
or remelt. 

Description 

An Oxoid modification of Leifson medium,' for the isolation 
and maximum recovery of intestinal pathogens. it is less 
selective and inhibiting than Desoxycholate Citrate Agar 
(Hynes) but colonial characteristics are identical on the two 
media. 

See Desoxycholate Citrate Agar (Hynes) CM227 (page 61) for 
the description of colonies but note that DCA CM35 provides 
an opaque background against which one may more easily 
discern the clearing produced by alkali-producing pathogens. 

The use of a less selective medium for direct sampling of 
faeces and a more selective medium for post-enrichment 
sampling, would be advantageous. Similarly, the less inhibitory 
medium is often preferable when shigellae are being sought 
as well as salmonellae! 

Storage Conditions and Shelf Life 

Store the dehydrated medium below 25°C and use before the 
expiry date on the label. 

Store the prepared agar plates at 2-8°C. 

Quality Control 
Positive controls: 

Salmonella typhimurium ATC~ 14028 
Shigella sonnei ATCC" 25931 

Negative control: 
Enterococcus faecalis ATC~ 29212 

Precautions 

Observe the precautions about overheating shown under 
Directions. 

The medium is best used freshly prepared. 

Stock cultures of Shigella species may become predominantly 
in the R-phase when subcultured away from DCA media. Such 
cultures are difficult to use for control purposes without first 
heavily streaking the cultures on DCA plates and picking off 
the few S-phase colonies, i.e. the macro-colonies, on the agar 
surface, for further subculture. 

When making biochemical tests on colonies picked from the 
surface of DCA plates, purity subcultures should be carried 
out because the colony may be contaminated with Escherichia 
coli present as micro-colonies. 

References 

1 Leifson, E. (1935) J. Path. Bact. 40, 581- 599. 
2 Fricker, C.R. (1987) J. App/. Bact. 63,99-116. 

Appearance of Shigella spp. (arrowed) on Desoxycholate-citrate agar 
(Leifson). 

Oxoid Marketing Collection. 



DCLS Agar 

DCLS Agar 
Code: CM393 

A modified DCA containing sucrose to improve the accuracy 
of recognition of pathogenic Enterobacteriaceae. 

Formula 

Special peptone 
Sodium citrate 
Sodium thiosulphate 
Lactose 
Sucrose 
Sodium desoxycholate 
Neutral red 
Agar 
pH 7.2 ± 0.2 

Directions 

grams/litre 
10.0 
10.5 
5.0 
5.0 
5.0 
2.5 
0.03 

12.0 

Suspend 50 g in 1 litre of distilled water. Bring to the boil to 
dissolve the medium completely. Cool to sooc and pour 
plates. Do not autoclave. 

Description 

DCLS Agar is a modified form of Desoxycholate Citrate Agar' 
which includes sucrose in its formulation. The addition of this 
fermentable carbohydrate increases the usefulness of the 
medium because non-pathogenic sucrose-fermenting 
organisms may be recognised by their red colonies, e.g. some 
Proteus. Enterobacter and Klebsiella species. 

DCLS Agar reduces the number of false-positive subcultures 
when picking colonies and therefore improves the efficiency of 
isolation. 

The special peptone used in DCLS Agar includes the nucleic 
acid factors, vitamins and carbon compounds of meat extract, 
as well as a rich variety of polypeptides. lt has improved the 
growth of shigellae and salmonellae. but it should be noted 
that Sh. sonnei may exhibit a translucent. pink colony which 
should not be confused with the red Esch. coli colony. 

The selectivity of DCLS Agar is similar to Desoxycholate 
Citrate Agar and it will grow Vibrio species. as well as 
salmonellae and shigellae, whilst inhibiting the growth of Esch. 
coli. 

DCLS Agar may be inoculated directly from the specimen. or 
inoculated after enrichment for Salmonella through Selenite 
Broth CM395 and L121, Muller-Kauffmann Tetrathionate Broth 
CM343 or Tetrathionate Broth CM29. Media containing 
tetrathionate are not suitable for Shigella. The plates should be 
incubated overnight (18-24 hours) at 35°C and examined for 
the presence of pale, translucent or colourless colonies. 
Subcultures can be made into confirmatory media such as 
Kliger Iron Agar CM33 or Triple Sugar Iron Agar CM277 or 
picked for transfer to nutrient broth for subsequent motility 
tests and serological agglutinations. 

Storage Conditions and Shelf Life 

Store the dehydrated medium below 25°C and use before the 
expiry date on the label. 

Store the prepared agar plates at 2-8°C. 

Quality Control 

Positive control: 
Lactose/sucrose fermenters 
Proteus vulgaris ATCG- 13315 
Non-lactose/sucrose fermenters 
Salmonella typhimurium ATcce 14028 
Sh. dysenteriae NCTC 9760 

Negative control: 
Staphylococcus aureus ATCC• 25923 

Precautions 

Boil the medium for the minimal period of time to get the agar 
into solution. Overheating reduces the agar gel strength and 
increases the degree of inhibition. lt is therefore important not 
to hold the molten medium at 50°C for more than the short 
time required to distribute it into dishes. 

Reference 

1 Leifson, E. (1935) J. Path. Bact. 40, 581-599. 

Appearance of Shigella spp. (arrowed) on Oesoxycholate Citrate-Lactose­
Sucrose Agar (DCLS). 

Oxoid Marketing Collection. 
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Hektoen Enteric Agar 

Hektoen Enteric Agar 
Code: CM419 

A differential, selective medium for the isolation of Shigella and 
Salmonella species from enteric pathological specimens and 
from foods. 

Formula 

Proteose peptone 
Yeast extract 
Lactose 
Sucrose 
Salicin 
Bile salts No. 3 
Sodium chloride 
Sodium thiosulphate 
Ammonium ferric citrate 
Acid fuchsin 
Bromothymol blue 
Agar 
pH 7.5 ± 0.2 

Directions 

grams/litre 
12.0 
3.0 

12.0 
12.0 
2.0 
9.0 
5.0 
5.0 
1.5 
0.1 
0.065 

14.0 

Suspend 76 g of the medium in 1 litre of distilled water and 
soak for 10 minutes. Heat gently and allow to boil for a few 
seconds to dissolve the agar. Do not autoclave. Cool to 50°C 
and pour plates. 

Description 

Hektoen Enteric Agar was developed by King and Metzger.' 
The high peptone content offsets the inhibitory effect of bile 
salts on Shigella species in particular. The additional 
carbohydrates (sucrose and salicin) give better differentiation 
than lactose alone and the lower toxicity of the double 
indicator improves recovery. The increased lactose content 
helps early recognition of slow lactose-fermenting organisms. 
The thiosulphate and ferric citrate are present to detect H2S­
producing organisms. 

Taylor and Schelhaut2 found the medium to be of value in the 
differentiation of pathogenic organisms and for better growth 
of shigellae. 

Hoben et al.3 added novobiocin 15 mg/litre to improve the 
selectivity of the medium by inhibiting Citrobacter and Proteus 
species. Rutsch• found that addition of novobiocin to Hektoen 
Agar improved isolation of Sh. flexneri and Sh. sonnei from a 
variety of foods. 

Hektoen Enteric Agar meets the requirements of the APHA.5 

Technique 

Inoculate the medium with fresh faeces suspended in Ringers 
solution or inoculate directly with rectal swabs. Spread the 
inoculum to obtain well separated colonies. Incubate for 18-24 
hours at 3JOC. Further incubation will improve differentiation 
between shigellae and salmonellae. 

Organism Characteristics 

Shigella Green, moist raised colonies. 

Salmonella 

Coliforms (rapid 
lactose/sucrose/ 
salicin fermenters) 

Blue-green colonies with or 
without black centres. 

Salmon-pink to orange colonies 
surrounded by a zone of bile 
precipitation. 

Storage Conditions and Shelf Life 

Store the dehydrated medium below 25°C and use before the 
expiry date on the label. 

Store the prepared plates at 2-8°C. 

Quality Control 
Positive control: 

Salmonella typhimurium ATCC<!I 14028 
Shigella flexneri ATCC<!I 12022 
Sh. sonnei ATCC"' 25931 
Sh. boydii NCTC 11462 

Negative control: 
Escherichia coli ATC~ 25922 
Enterococcus faecalis ATCC'" 29212 

Precautions 

Do not overheat the medium or hold it molten for long periods. 

Proteus species may resemble salmonellae or shigellae. 

Further testing must be carried out to confirm the presumptive 
identification of organisms isolated on this medium 

References 

1 King, S. and Metzger, W.l. (1968) Appl. Microbial. 16, 
577-581. 

2 Taylor, W.l. and Schelhaut, D. (1971) Appl. Microbial. 23, 
32-37. 

3 Hoben, D.A., Ashton, D.H.A. and Peterson, A.C. (1973) 
Appl. Microbial. 21 , 126--129. 

4 Rutsch, C. (1987) Inaugural dissertation, Freie Universitat 
Berlin, Berlin. Journal number 1312, 1'16--120. 

5 Methods tor the Microbiological Examination of Foods. 
APHA Inc., Washington D.C. 

Appearance of Shigella spp. (arrowed) on Hektoen Enteric Agar. 



MacConkey Agar No. 3 

MacConkey Agar No. 3 
Code: CM115 

A selective medium giving excellent differentiation between 
coliforms and non-lactose termenters with inhibition of Gram­
positive cocci. 

Formula 

Peptone 
Lactose 
Bile salts No. 3 
Sodium chloride 
Neutral red 
Crystal violet 
Agar 
pH 7.1 ± 0.2 

Directions 

grams/litre 
20.0 
10.0 
1.5 
5.0 
0.03 
0.001 

15.0 

Suspend 51.5 g in 1 litre of distilled water. Bring to the boil to 
dissolve completely. Sterilise by autoclaving at 121°C for 15 
minutes. 

Description 

A more selective modification of MacConkey medium which is 
suitable for the detection and enumeration of coliform 
organisms and also for the detection and isolation of 
Salmonella and Shigella species occurring in pathological and 
food specimens. Due to the inclusion of a specially prepared 
fraction of bile salts in addition to crystal violet, the medium 
gives improved differentiation between coliforms and non­
lactose-fermenting organisms whilst Gram-positive cocci are 
completely inhibited. 

This formulation corresponds to that recommended by the 
American Public Health Association' for the direct plating of 
water samples for coliform bacilli, for the examination of food 
samples for food poisoning organisms2 and for the isolation of 
Salmonella and Shigella species in cheese.• 

Autsch• reported that addition of novobiocin to MacConkey 
Agar improved isolation of Sh. flexneri and Sh. sonnei from 
various foods. 
The addition of 100 mg of 4-methylumbelliferyi-[3-D­
glucuronide to one litre of MacConkey Agar detects the 
enzyme [)-glucuronidase.• The cleaved 4-methylumbelliferyl 
moiety is fluorescent at 366 nm. Thus colonies of Esch. coli 
can be detected rapidly in mixed cultures by examining the 
plate under a uv lamp after overnight incubation at 35°C.• 
However, it should be remembered that other organisms may 
also be [)-glucuronidase-positive. 
MacConkey Agar No. 3 was chosen by Aappaport and Henig 
for the development of Sorbitol MacConkey Agar! 

Technique 

After inoculation the plates are usually incubated for 18-24 
hours at 35°C and for a further 24 hours if non-lactose­
fermenting organisms are sought and have not appeared. 
Lower incubation temperatures may sometimes be used for 
psychrophilic species. After 18 hours at 35°C, coliforms 
produce intense violet-red colonies whilst non-lactose 
fermenters are colourless. 

Storage 

The dehydrated medium should be stored below 25°C and 
used before the expiry date on the label. 
Store the prepared medium at 2-8°C. 

Quality Control 
Positive control: 

Escherichia coli ATCC" 25922 
Shigella sonnei ATCC" 25931 

Negative control: 
Enterococcus faecalis ATCC" 29212 

Precautions 

Prolonged incubation may lead to confusing results. Do not 
incubate beyond 48 hours. 

Test the medium with a laboratory stock strain of Shigella 
species which is in the A-phase. A-phase shigellae should 
grow satisfactorily on MacConkey Agar. 

References 

1 American Public Health Association (1980) Standard 
Methods for the Examination of Water and Wastewater. 15th 
edn. APHA Inc. Washington DC. 

2 American Public Health Association (1976) Compendium of 
Methods tor the Microbiological Examination of Food. APHA 
Inc., Washington DC. 

3 American Public Health Association (1978) Standard 
Methods for the Examination of Dairy Products. 14th edn. 
APHA Inc., Washington DC. 

4 Rutsch, C. (1987) Inaugural Dissertation, Freie Universitat 
Berlin, Berlin. Journal number 1312, 116-120. 

5 Trepeta, A.W. and Edburg, S.C. (1984) J. C/in. Microbial. 19, 
172-174. 

6 Maddocks, J.L. and Greenan, M.J. (1975) J. C/in. Pathol. 
28, 686--{)87. 

7 Rappaport, F. and Henig, E. (1952) J. C/in. Path. 5, 361. 

Appearance of Shigella spp. (arrowed) on MacConkey Agar number 3. 
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Salmonella Shigella Agar (SS Agar) 

Salmonella Shigella Agar (SS Agar) 
Code: CM99 

A differential selective medium for the isolation of Salmonella 
and some Shigella species from clinical specimens, foods etc. 

Formula 

"Lab-Lemco" powder 
Peptone 
Lactose 
Bile salts 
Sodium citrate 
Sodium thiosulphate 
Ferric citrate 
Brilliant green 
Neutral red 
Agar 
pH 7.0 ± 0.2 

Directions 

grams/litre 
5.0 
5.0 

10.0 
8.5 

10.0 
8.5 
1.0 
0.00033 
0.025 

15.0 

Suspend 63 g in 1 litre of distilled water. Bring to the boil with 
frequent agitation and allow to simmer gently to dissolve the 
agar. Do not autoclave. Cool to about 50°C, mix and pour 
into sterile petri dishes. 

Description 

SS Agar is a differential, selective medium for the isolation of 
Shigella and Salmonella species from pathological specimens 
and foods. Gram-positive and coliform organisms are inhibited 
by the action of the selective inhibitory components, brilliant 
green, bile salts, thiosulphate and citrate. Addition of 
Streptomycin to SS Agar has been reported to improve the 
isolation of Shigella from shrimp and vegetables. ' 
Thiosulphate in combination with iron also acts as an indicator 
for sulphide production, which is indicated by blackening in 
the centres of Salmonella colonies. 

Technique 

Inoculate the medium heavily with the specimen, spreading a 
portion of the original inoculum in order to obtain well 
separated colonies on some part of the plate. Incubate for 18 
to 24 hours at 35°C, and subculture on another SS Agar plate. 
In parallel with the SS Agar plate, inoculate a tube of Selenite 
Broth CM395 enrichment medium, incubate for 12 hours at 
35°C, and subculture on another SS Agar plate. 

Storage Conditions and Shelf Life 

Store the dehydrated medium below 25°C and use before the 
expiry date on the label. 

Store the prepared medium at 2-8°C. 

Quality Control 
Positive control: 

Salmonella enteritidis ATCC"' 13076 
Shigella sonnei ATCC"' 25931 
Sh. flexneri ATCC"' i 2022 
Sh. boydii NCTC 11462 
Sh. dysenteriae NCTC 9721 

Negative control: 
Enterococcus faecalis ATCC"' 29212 

Precautions 

This medium is highly selective and A-strains of shigellae will 
not grow on it. lt is not recommended for the primary isolation 
of shigellae 2

·
3 For this pt,Jrpose SS Agar (modified) CM533 is 

preferred. 

References 

1 Beckers, H.J. and Soentoro, P.S.S. ( 1989) Zentralblatt tor 
Bakteriologie Hygiene 8187, 261-265. 

2 Leifson, E. (1935) J. Path. Bact. 40, 581 . 
3 Taylor, W.l. and Harris, B. (1965) Am. J. Clin. Path. 44, 476. 

Appearance of Shigella spp. (arrowed) on Salmonella Shigella Agar 
(SS agar). 



XLD Agar 

XLD Agar 
Code: CM469 

A selective medium for the isolation of salmonellae and 
shigellae from clinical specimens and foods. 

Formula 

Yeast extract 
L-Lysine HCI 
Xylose 
Lactose 
Sucrose 
Sodium desoxycholate 
Sodium chloride 
Sodium thiosulphate 
Ferric ammonium citrate 
Phenol red 
Agar 
pH 7.4 ± 0.2 

Directions 

grams/litre 
3.0 
5.0 
.75 
7.5 
7.5 
1.0 
5.0 
6.8 
0.8 
0.08 

12.5 

Suspend 53 g in 1 litre of distilled water. Heat with frequent 
agitation until the medium boils. Do not overheat. Transfer 
immediately to a water bath at 50°C. Pour into plates as soon 
as the medium has cooled. 

lt is important to avoid preparing large volumes which will 
cause prolonged heating. 

Description 

Xylose-Lysine-Desoxycholate Agar was originally formulated 
by Taylor' for the isolation and identification of shigellae from 
stool specimens. lt has since been found to be a satisfactory 
medium for the isolation and presumptive identification of both 
salmonellae and shigellae2 lt relies on xylose fermentation, 
lysine decarboxylation and production of hydrogen sulphide 
for the primary differentiation of shigellae and salmonellae 
from non-pathogenic bacteria. 

Rapid xylose fermentation is almost universal amongst enteric 
bacteria, except for members of the Shigella, Providencia and 
Edwardsiella genera. Xylose is thus included in the medium so 
that Shigella spp. may be identified by a negative reaction. 

Salmonella spp. are differentiated from non-pathogenic xylose 
fermenters by the incorporation of lysine in the medium. 
Salmonellae exhaust the xylose and decarboxylate the lysine, 
thus altering the pH to alkaline and mimicking the Shigella 
reaction. However, the presence of Salmonellae and 
Edwardsiella spp. is differentiated from that of shigellae by a 
hydrogen sulphide indicator. 

The high acid level produced by fermentation of lactose and 
sucrose, prevents lysine-positive coliforms from reverting the 
pH to an alkaline value, and non-pathogenic hydrogen 
suiRhide producers do not decarboxylate lysine. The acid 
level also prevents blackening by these microorganisms until 
after the 18 to 24 hour examination for pathogens. 

Sodium desoxycholate is incorporated as an inhibitor in the 
medium. The concentration used allows for the inhibition of 
coliforms without decreasing the ability to support shigellae 
and salmonellae. 

The recovery of Shigella spp. has previously been neglected 
despite the high incidence of shigellosis. This has been due to 
inadequate isolation media. The sensitivity and selectivity of 
XLD Agar exceeds that of the traditional plating media, e.g. 
Eosin Methylene Blue, Salmonella-Shigella, and Bismuth 
Sulphite Agars. which tend to suppress the growth of 
shigellae. Many favourable comparisons between XLD Agar 

and these other media have been recorded in the 
literature. •.s.o., "·"·'o 

The recovery of salmonellae and shigellae is not obscured by 
profuse growth of other species," therefore XLD Agar is ideal 
for the screening of samples containing mixed flora and 
suspected of harbouring enteric pathogens e.g. medical 
specimens or foods products. Chadwick, Del isle and Beyer" 
recommended the use of this medium as a diagnostic aid in 
the identification of Enterobacteriaceae. 

XLD Agar, in conjunction with MLCB Agar, is specified for use 
following enrichment culture in Modified Semi-Solid Rappaport 
Medium (MSRV) when examining faeces for Salmonella spp.'2 

Technique 

Faeces or rectal swabs may be plated directly'• or selective 
enrichment broths may be used prior to streaking out. Selenite 
broth CM395 or Tetrathionate Broth CM29 may be used for 
salmonella enrichment. 

1 Inoculate the poured, dried plates with a loopful of inoculum 
either from a suitable enrichment broth, from stool samples 
or rectal swabs. 

2 Incubate the plates at 35-37°C for 18 to 24 hours. 

Colonial Appearance 

Organism 

Salmonella 
Edwardsiella 

Shigella 

Appearance 

} 
Red colonies with 
black centres 

Providencia } 
H S-negative Salmonella 
(e.g. S. paratyphi A) 

Red colonies 

Enterobacter 
Klebsiella 
Citrobacter 
Proteus 
Serratia 

Note 

} Yellow, opaque 
colonies 

False positive, red colonies may occur with some Proteus and 
Pseudomonas species. 

Appearance of Shigella spp. (arrowed) on XLD Agar. 
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Storage Conditions and Shelf Life 

Store the dehydrated medium below 25°C and use before the 
expiry date on the label. 

Store the prepared medium at 2-8°C. 

Quality Control 
Positive controls: 
Salmonella typhimurium ATCC® 14028 
Shigella sonnei ATCC® 25931 
Sh. flexneri ATCC® 12022 
Sh. boydii NCTC 11462 
Sh. dysenteriae NCTC 9760 

Negative control: 
Escherichia coli ATCC® 25922 

References 

1 Taylor, W. l. (1965) Am. J. Clin. Path. 44, 471- 475. 
2 McCarthy, M.D. (1966) NZ J. Med. Lab. Technol. 20, 

127-131 . 
3 lsenberg, H.D., Kominos, S. and Sigeal, M. (1969) Appl. 

Microbial. 18, 656-659. 
4 Taylor, W.l. and Harris, B. (1965) Am. J. Clin. Path. 44, 

476-479. 
5 Taylor, W.l. and Harrfs, B. (1967) Am. J. Clin. Path. 48, 

350-355. 
6 Taylor, W.l. and Schelhart, D. (1967) Am. J. Clin. Path. 48, 

356-362. 
7 Taylor, W.l. and Schelhart, D. (1966) Appl. Microbial. 16, 

1387-1392. 
8 Rollender, M.A., Beckford, 0 ., Belsky, R.D. and Kostroff, B. 

(1969) Am. J. Clin. Path. 51 , 284-286. 
9 Taylor, W.l. and Schelhart, D. {1969) Appl. Microbial. 18, 

393-395. 
10 Dunn, C. and Martin, W.J. (1971) Appl. Microbial. 22, 

17-22. 
11 Chadwick, P. , Delisle, G.H. and Beyer, M. (1974) Can. J. 

Microbial. 20, 1653- 1664. 
12 Aspinall, S.T. , Hindle. M.A. and Hutchinson, D.N. (1992) 

Eur. J. Clin. Microbial. lnf. Ois. 11, 936-939. 
13 Weissman, J.B., Gangarosa, E.J., Schmerer, A., Marier, R.L. 

and Lewis, J.N, (1975) Lancet No. 7898, 88-90. 

Modified Desoxycholate-citrate Agar for isolation of 
shigellae from water 

Formula 

Tryptone 
Lactose 
Sodium thiosulphate 

(pentahydrate) 
Iron Ill ammonium citrate 
Neutral red 
Sodium desoxycholate 
DL serine 
Agar 
Tetracycline hydrochloride 
Distilled water 

Reference 

grams/litre 
20.0 
10.0 
6.8 

800 mgm 
30mgm 
500 mgm 

1.0 
14.0 
32mgm 
1000 m! 

The Microbiology of Water 1994 Part 1. Drinking Water. Report 
on Public Health and Medical Subjects number 71, Methods 
for the Examination of Water and Associated Materials. HMSO, 
London. 



Shigella Toxins 

In contrast to enterotoxic E. coli, the most outstanding feature 
of behaviour in infection by any of the four species of Shigella 
is the invasiveness of the organisms due to similar virulence 
factors in all species. These virulence factors enable the 
bacterial cells to adhere to mucosal cells, invade them and 
then spread laterally to adjacent cells to produce the 
characteristic pathology. In addition to the virulence factors 
common to all species, Shigella dysenteriae produces shiga 
toxin. The precise function of this toxin in the overall 
pathogenic process of Shigella infection is still unclear 
because mutants that do not produce Shiga toxin are able to 
invade and kill host cells as readily as those that produce 
toxin. In addition to being an enterotoxin, Shiga toxin 
possesses neurotoxic activity and is cytotoxic to animal cells 
in tissue culture. 

Shiga toxin, like the virtually identical verocytotoxin of 
enterohaemorrhagic strains of E. coli, may cause Haemolytic 
Uraemic Syndrome (HUS) to develop as a complication 
following dysentery. 

Neutralisation tests provide evidence that Shiga toxin is 
produced by other species of Shigella. A cytotoxin has been 
detected which can be neutralised by antiserum to Shiga toxin 
and Shiga toxin-neutralising antibodies have been 
demonstrated in patients with Sh. f/exneri or Sh. sonnei. If 
these species do produce Shiga toxin their toxin activity is 
obviously considerably less than that shown by Sh. 
dysenteriae. 

There is evidence that other toxins may be produced by 
Shigella spp. A cytotoxin apparently distinct from Shiga toxin 
has been detected in disrupted cells of Sh. sonnei, Sh. 
f/exneri, Sh. boydii and Sh. dysenteriae grown in iron-depleted 
medium. For many of the strains tested it was not possible or 
only partially possible to neutralise the effect with antiserum to 
Shiga toxin. 

Another study has show differences in activity against rabbit 
ileal segments of Shiga toxin and a cell-free preparation of 
lysed Sh. dysenteriae cells from which Shiga toxin had been 
removed. Considerable differences in inflammation and tissue 
necrosis were shown by the two preparations. 

A cytolethal distending toxin (CLOT) immunologically similar to 
CLOT produced by E. coli has been detected in culture 
filtrates of Sh. dysenteriae type 2 and Sh. boydii type 7. 

Production of this cytotoxin was as common as production of 
Shiga toxin but it occurred in different serogroups. 

The relationship of CLOT of cytotoxins (Shiga toxin excluded) 
detected in other work is unclear. 

Strains of Sh. flexneri have been shown to produce a heat­
stable cell-bound enterotoxin. 

These examples have been taken from work conducted some 
years ago. Currently there is still much to be learnt concerning 
production of toxins other than Shiga toxin amongst the 
Shigella species generally. Where cytotoxins unrelated to 
Shiga toxin have been detected, their role in the pathogenesis 
of shigellosis has still to be clarified. 
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Serology of Shigella 
Shigellae are classified into four species groups based on 
agglutination reactions. These groups correspond to the 
named species and each group can be subdivided into a 
number of subgroups based on 0 antigens as shown in 
Table 4. 

Table 6 - Shigella subgroups 

Group Species Number 

A Sh. dysenteriae 13 

B Sh. f/exneri 6 

c Sh. boydii 18 

D Sh. sonnei 

Agglutination sera are generally produced in rabbits. Division 
into the subgroups is epidemiologically useful and is usually 
limited to reference laboratories. 

Latex agglutination tests for shigellae have been found 
unsatisfactory. 

Table 7- Biochemical differentiation of Shigella species 

Although Shigella species are differentiated principally by their serological reactions the following differences 
in biochemical reactions may sometimes be helpful. 

Gas production from glucose 
Lactose frementation 
Indole production 
Mucate fermentation 
Arginine dihydrolase 
Ornithine decarboxylase 
Sucrose fermentation 

*Some strains may ferment sucrose late. 

S. dysenteriae 

44 

S. flexneri 
01 to 05 

18 

62 

2 

S. flexneri 
06 

0 

49 

The figures indicate the percentage of strains tested that show the reactions. 

S. boydii S. sonnei 

1 2 
29 0 

16 
18 
3 99 

- * 

Table modified from Farmer, J.J. Ill and Kelly, M.T. Manual of Clinical Microbiology 5th Edition, ASM Press, 
Washington D.C. 
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