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Rellability of CHROMagar® 0157 for the detection of
enterohaemorrhagic Escherichia coli (EHEC) O157 but not
EHEC belonging to other serogroups
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K.A. BETTELHE M. 1998. CHROMagar® O157 is designed for the rapid isolation and
identificatiou of enterohaemorrhagic Escherichia colf (EHEC), particularly O157, characterized
by pink colonics. Five hundred and eighty-five E. colf strains, including 0157, O111

and O113 scrogroups, from many sources were examined on CHROMagar®
Q157. Enterohacmorrhagic £. cofi O157 could rcadily be isolated and recognized
uniqucly by typical pink colonies. Some other, EHEC also produced pink colonies,

whereas O113 and many other EHEC strains were blue and indistinguishable from

Shiga-like oxin-negative strains of £. cofi.

INTRODUCTION

Enterohacmorrhagic  Lscherichie coli (EHEC) are being
increasingly associated with both human and animal infec-
tion. An important component of their virulence is the pro-
duedion of one or both of the Shiga-like toxins (SLT), I or II.
Strains belonging to serogroup O157, particularly scrotypes
O157:H7 and O157:H —, have been predominantly associ-
ated with many outbreaks and sporadic cases throughout the
world since their first description in 1982 (Riley et af. 1983)
and have been incriminated in the mujor outbreak involving
four western states of the USA and affecting nearly 600
individuals and causing four dcaths (Centers for Discasc
Conrrol and Prevention 1993). More recenty there was an
outbreak in Japan involving nearly 10 000 cases in 1996 (Wat-
anabe ef al. 1996) and outbreaks have since becn regularly
reported, including in Scotland in 1996/7, the USA in 1997
and around thc world. However, other serotypes have also
been described as causing both sporadic cascs as well as
outbreaks, most notably O111 in Iaaly (Caprioli ¢f al. 1994),
Japan (Kudoh e al. 1994) and Australia (Camcron e al.
1995). A review of the literature indicates that chere may be
at least 100 EHEC scrotypes present around the world, many
of which have been associated with human disease.
Enterohacmorrhagic £ colf strains belonging to scrogroup
O157 have been shown generally (o lack the ability to ferment
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sorbitol. ‘The development of the sorbitol MacConkey agar
(SMACQC) has enabled many laboratorics o isolate these organ-
isms (March and Rawmam 1986) and this medium has been
extensively used over the last few years. Strains of EHEC
0157:117 have been described which will ferment sorbitol
(Gunzer er al. 1992), and EHEC of other serogroups generally
ferment sorbitol. Also strains of E. roli O157 have been
isulated which do not ferment sorbitol but zre also not ver-
ocytotoxigenic and have not been associated with human
disease (Pcarce er al. 1994).

Beutin ¢/ al. (1989) noted a close association between the
production of SLT and entcrohacmolysin among EHEC
straing belonging to serogroups O157, as well other sero-
groups including 026, O111 and O116. These studi¢es were
extended (Bettelhcim 1995) and confirmed the strong
relationship between SLT and cnterohaemolysin production,
on the basis of which a rapid method of identifying EHEC
was proposed. The disadvantage of this method is that it
requires two plates and cannot easily be applied for e pri-
mary isolation of EHEC, although it is a reliablc, rapid and
inexpensive configmatory test.

A new medium, CHROMagar® O157, has recently been
brought ontu the market by CHROMagar (Paris, France),
which should cnhance the primary isolation of EHEC from
food and fuecal ¢ulturcs on primary isolation. According to
Uic manufacturers, strains of EHEC Q157 :H7 form charac-
teristic pink Lo purple colonics, while commensal £. ¢ofi form
blue or rarcly culourless colonies.
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MATERIALS AND METHODS

Strains investigated

In this study strains of EHEC as well as other £, colroblained
from n varicty of sources from around the world, including
Afvica, Asia, Australia, Europe and North Amcrica, were
used. They were all from the culture collection in the VIDRIL
(Fairfcld, Victoria, Australiz) and had been collected over
the yvears as part of a numiber of investigations. They werce all
stored vn Dorscet cgg medium. While many of the EHEC had
Leen submitted for identification from cases of huemorrhagic
colitis or haemolytic uraemic syndrome (F[US), surains were
also requested from laborataries around the world. A number
of strains which had been submitted as partof environmental
studics as well as requested stans were included. Also sclee-
ted were strains isolated from healthy children. All the strains
were characterized as being L. coli"on the basis of their
characteristic reaction in triple sugar fron wgar, their abilicy
to produce indole and to split vrtho-nitro-phenyl galactoside
and cheir inability to split urca. They were serotyped for
their ‘O’ and ‘' antigens (Bettelheim and Thompson 1987,
Chandler and Bettelheim 1974). They were tested for thetr
ability to produce SLT by the ccll assay using vero cells
(Konowalchuk ¢t al. 1977). All strains were also tested by the
ELISA technique described by Acheson e al. (1990) using
sheep hydatid cyst fluid (obtained {rom Dr M. Lightowlers,
School of Veterinary Science, University of Melbourne, Vet-
erinary Clinical Centre, Werribbee, Victoria, Austraha) to
capture toxin. Monoclonal antibodies 13C4, which is specihe
for SLT I, sbrained from the American Type Culture Col-
fection (No. CRL 1794) (O'Brien ¢r al. 1982) and 11E10,
which produces antibody spccific for SLT 11 (obtained from
Dr A. O'Brien, Armed Scrvices University of the Healch
Sciences, Bethesda, Maryland, USA) (Pcrera e al. 1988),
were used to confirm presence of the toxin(s) In many cases
the presence of the gencs coding for the SLT was tested for
by the polymerase chain reaction technique, currently being
developed in our laboratory. Generally full agreement
between the tests for presence of SLT by the three methods
was achieved. All the strains were tested for their abiliey to
produce entecohacmolysin (Bettelheim 1995).

Testing of CHROMagar® 0157

For the tests the CHROMagar® O 157 was prepared according
to the manufacturer’s instructions. All strains were cultivated
on Columbia Agar (Oxoid) overnight ac 37°C w confirm
purity. ‘They were then spread onto CHROMagar™ 0157,
incubated oyernight at 37 °C and examincd for appcarance of
the colonics, with particular emphasis on their colour.

RESULTS

The results of testing the strains and the colours obrained are
given in Table 1,

DISCUSSION

Ol the strains of O157, which included both O137 :H7 as well
ac O157:1 | there was a very strong correlation beiween
SLI preduction and the formation of pink-colourcd colonies.
The three non-SLLT-producing O157 swtrains were ]
environmental. They gave the same characteristic bio-
chemieal reactions as the typical SLT-producing Q157
stramns, It is possible to speculate that they may well be
capable of acquiring the extrachromosomal generic elements
determining ST production and the other virulence facrors
required for human infection. One of the two SL' -producing
O157 strains which did not give pink colonics on the CHRO-
Magar® O157 was a sorbitol-fermenting strain which formed
blue colonics. This strain may well have other biochemicnlt ..
anomalies, which is why 1t did not give the characteristic pink
colour. It would alse have been misscd on the SMAC agar,
but it did produce enterohacmolysin.

With the non-O157 swrains the situation is morce complex.
Of the O111 strains, which have been associated with out-
breaks in Ttaly (Caprioli er al. 1994), Japan (Kudoch er of.
1994) and Australia (Camcron ¢f al. 1993), there s a reason-
ably good correlation between production of the pink to
purple colaur and SLT production. Swuains from both the
Australian and Italian outbreaks could have been identificd
using CHROMIagar™ O157.

[lowever, most other EHEC serotypes consistently grew
as blue colonies. This was particularly noted with strains of
O113:1121 which have been isolated from cases of [TUS in
many parts of the world (Karmah 1989; Bettctheim er af.
1990). The strains belonging to this serotype would not be
sclected using this agar, if one only concentrated on pink
colonies. They appear no different from other typical non-
toxigenic serotypes. This is particularly significant, because
many toxigenic strains of O113:H21 isolated from human
cases including HUS also do oot produce enterohaemolysin.
Most ather EITEC serotypes, including O5:H—, O26:HIT;
048:1421; 091 :H— ; O111:142; O!11:118; O111:}— and
0128:]42, would also have been missed .

Microbiologists should be aware that a ccrtain difficulty
may be ¢ncountered with the SL.T-negauve strains, which
give pink to purple colonies, of which there were 20 (6:25%)
in this sclection of 320 SI.T-uegative strains. They did
include some strains belonging 1o serogroups 026, O111 aned
0157 which could potentially be considered as EMEC.

The situation is thus thac vireaally all SLT-producing strains
of £. coli O157 (both H? and H—) give characteristic pink 10
purplc colonics on CHROMagar” Q157 ; once seen they would
not be mistaken. A fcw other EHEC, particularly O111, ulso
give pink to pul’ip]c colonics and would not be missed.

The CHROMagar® Q157 is a usclul addition to the battery
of tests (or the isolation and idenuficaton of EHEC, an
every-increasing problem. While the ability to detect SLT-

© 1998 The Soclely for Applled Microblology. Journal of Appliea Microdlofogy 85, 42L—428



CHROMagar® 0157 FOR THE UDETECTION OF EHEC 0157 427

Table 1 Shiga-like toxin (SI.T) production of difTerent O scrogroups related to colour of colonices on CHROMagnr"’ o157

SLT + /pink SLT + /bluc SLT —/pink SLT —/bluc

Scrogroups  Nu. Serogroups  No. Scrogroups  No, Serogroups  No.  Scrogroups N, Scrogroups  No.

026 1 05 13 Ol 2 0l 1o [oXi¢] 2 0106 3

088 yi o] 2 026 1 01 14 032 2 0107 1

Oll1 . 20 09 ] 060 | (OX 2 0313 2 olll 36

o157 90 o2 13 Ol1l 4 04 18 034 1 Ol112ac 1

Oant 2 028 l 0113 1 oS 2 035 ! [CIRR] 2

OoR 2 045 1 o119 1 (o] 17 Q36 2 0116 1
O48 1 012§ | 07 5 037 1 0119 2
05§ 2 Ool48 | 035 S (X 1 012§ S
069 1 0157 3 oY I 03 2 o126 7
071 1 Q907127 1 o1 2 040 1 0128 8
075 3 Ont 1 Ol11 3 041 2 0128 3
081 2 012 I 042 ] o1 l
091 ) 22 013 1 o143 ! 0133 1
098 3 Ol4 I O44 i Ol4l 2
Ol04 3 o1s 5 048 2 oYy 1
Oltll 6 Ol6 3 o416 2 o133 2
Ol{2ab 2 017 2 049 1 Ol54 2
Ol13 16 Ol8a,b 1 051 1 0155 1
Olto 2 O18x,¢ k! 0s2 2 0156 3
0123 ? 019 1 (613 4 0187 10
o130 I 020 1 062 | o160 1
0137 ] 021 I 018 7 olol 1
O145 l on 2 077 2 ot62 1
Ol46 2 013 1 078 2 Olol [
0153 3 024 I 080 l Olo4 2
Ol36 | 025 14 OBl | 021/83 I
0157 2 026 2 o84 1 0v0/127 i
0163 3 027 1 086 3 Ont 16
o168 2 0128 I O8Y 4 OR 0
0172 1 029 I o9y }
Ont 20
Or 3

Total 123 Total 142 Total 20 Total 300

producing strains of EHEC O157 rapidly and easily is an
important addition to the ability to identify these emerging
pathogens, it is also important that the CHROMagar® 0157
will readily detect EHEC strains of OI11. It is important to
note that most of the other EHEC serotypes will not be
detected. The CHROMagar®™ O157 is only claimed by the
manufacturer to be very specific for EHEC O157 strains.
The results presented generally confirm these claims. It is a
particular bonus that many EIHEC O111 strains also produce
pink to purple colonies. If SLT-producing E. cofi nre

suspected, this medium would grow them and they could
then be tested by other means for SLT production.

While there is a strong correlation between outbreaks of
HUS and isolation of serotypes O157:1H7 or O157:H—, it
should not be forgotten that many other serotypcs, including
026,091, O111 and O113, may also causc similar infcctions
and they may in fact be present in addition to 0157 (Gold-
warer and Betrelheim 1996). It is essential to realize that an
isolate should not be considered 2 pathogen purely because
of some biochemical characteristic unrelated to pathogenicity,

© 1998 The Soclety for Applied Microbiology, Journal of Applled Microblology BS, 425428
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such as production of pink to purple colonies vn certain
mecdia or inability to ferment sorbitol.
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