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Sir,
We read the correspondence from Goodyear1 with interest.
Whereas we basically agree with the points raised regarding ani-
mal husbandry, these reservations do not alter materially the
central arguments in the BSAC Working Party Report,2 that the
three resistance genes are widespread as the result of natural
spread between bacteria, that the most likely route for a resist-
ance gene into a new bacterium is from one that possesses it,
and that rescue of a resistance gene from plant DNA is likely to
be a very infrequent event, if it can happen at all in the absence
of significant sequence homology. In terms of risk, what is
important is quantification. If the gene(s) is already widespread,
as a consequence of natural transfer, then the additional risk aris-
ing from an unlikely, i.e. very low frequency, event can be con-
sidered of little consequence, because it will add little to the
risk, in the overall scheme of things.

However, the addition of any new adventitious pathway for
transfer of bacterial antibiotic resistance genes is, in principle,
undesirable, because it may be a more effective pathway into
bacteria that do not yet carry the genes than is currently believed
to be the case. Hence, when possible, bacterial antibiotic resist-
ance genes should not be incorporated into plant genomes in the
course of construction of GM cultivars.

References

1. Goodyear, K. L. (2004). Comment on: An assessment of the

risks associated with the use of antibiotic resistance genes in

genetically modified plants: report of the Working Party of the British

Society for Antimicrobial Chemotherapy. Journal of Antimicrobial

Chemotherapy 54, 959.

2. Bennett, P. M., Livesey, C. T., Nathwani, D. et al. (2004). An

assessment of the risks associated with the use of antibiotic resistance

genes in genetically modified plants: report of the Working Party of the

British Society for Antimicrobial Chemotherapy. Journal of Antimicrobial

Chemotherapy 53, 418–31.

Journal of Antimicrobial Chemotherapy
DOI: 10.1093/jac/dkh444
Advance Access publication 7 October 2004

Detection of CTX-M-1 and TEM-52 b-lactamases
in Escherichia coli strains from healthy pets
in Portugal

Daniela Costa1, Patricia Poeta1, Laura Briñas2, Yolanda
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Sir,
In recent years, the dissemination of Escherichia coli strains
harbouring extended-spectrum b-lactamases (ESBLs) in clinical
settings has caused a great deal of concern. Most ESBLs are
derived from the classical TEM-1, TEM-2 and SHV-1 enzymes
by amino acid substitutions in their sequences.1 A new type of
ESBL, CTX-M enzymes, is increasingly being reported among
human clinical E. coli strains;2 although only two references
exist about detection of this type of b-lactamase in animal E. coli
strains,3,4 they have never been reported in pets before. The first
detection of a CTX-M-containing E. coli strain in Portugal was
reported very recently.5 It was recovered from a healthy human.
Until now such strains had not been reported from animals in
Portugal. The objective of this work was to study the intestinal
colonization by ESBL-containing E. coli strains in healthy pets
in Portugal.

Faecal samples of 75 healthy pets (39 dogs and 36 cats) that
had not received previous antibiotic treatment, were recovered in
Portugal during 2003 and tested for the presence of ESBL-con-
taining E. coli strains. Samples were seeded in Levine agar sup-
plemented with cefotaxime (2 mg/L), and colonies with typical
E. coli morphology were selected and identified by classical bio-
chemical methods. Susceptibility testing for 17 antibiotics was
carried out by agar dilution and disc diffusion methods and
those E. coli strains that showed broad-spectrum cephalosporin
(cefotaxime or ceftazidime) resistance were selected (one per
animal), and studied further. The screening of ESBL production
was also analysed by the double disc test (cefotaxime and cefta-
zidime with or without clavulanic acid). The presence of TEM,
SHV, OXA, CTX-M, FOX and CMY b-lactamase-encoding
genes was studied by PCR and sequencing3,6 in all the broad-
spectrum cephalosporin-resistant E. coli strains recovered.
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Mutations in the promoter–attenuator region of the chromoso-
mal ampC gene were also studied by PCR and sequencing.3

Broad-spectrum cephalosporin-resistant E. coli strains were
detected in five of the 75 faecal samples analysed (6.6%, four
dogs and one cat). Four of the five strains, obtained from four
unrelated dogs, gave positive ESBL screening test results and
were resistant to cefotaxime and/or ceftazidime. The blaTEM-52b

gene was identified in three of these four strains and the
blaCTX-M-1 gene in the remaining one, these strains being
negative for the other b-lactamase genes tested by PCR.
The characteristics of these E. coli strains are included in Table
1. The three blaTEM-52b-containing strains were also resistant to
streptomycin, and two of them also to tetracycline. The blaCTX-

M-1-containing strain was resistant to streptomycin–tetracycline–
sulfamethoxazole–chloramphenicol and also harboured the int I
gene, associated with type I integrons (detected by PCR).

The remaining broad-spectrum cephalosporin-resistant E. coli
strain that was recovered from a healthy cat, showed a negative
ESBL screening test and all PCR assays for TEM, SHV, OXA,
CTX-M, FOX and CMY b-lactamase-encoding genes were
negative. Mutations at the �42, �18, �1 and +58 positions of
the promoter–attenuator region of the chromosomal ampC gene
were detected by PCR and sequencing. This strain showed a pat-
tern of multi-resistance, which included nalidixic acid, ciproflox-
acin, tetracycline, streptomycin, gentamicin, tobramycin,
trimethoprim/sulfamethoxazole and chloramphenicol, and this
strain also harboured the int I gene.

To our knowledge, this is the first time that ESBL-encoding
genes have been detected in healthy pets and also the first time
that CTX-M b-lactamases have been detected in E. coli strains
from animal origin in Portugal. More studies should be carried
out in the future to track the evolution of this type of b-lacta-
mase in different environments.
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Sir,
Campylobacter spp. have become the major cause of gastroen-
teritis in the Western world. However, isolation and culture of
these bacteria from different source samples is difficult as they
are fastidious and slow growing, and are thus out-competed by

Table 1. Characteristics of the four ESBL-containing E. coli strains recovered from healthy pets in Portugal

E. coli
Animal
source

MIC (mg/L)

Phenotype of resistance
for non-b-lactamsa

ESBL
screening test

ESBL encoding
genes detectedAMP TIC AMC FOX CTX CAZ ATM IPM

E14 dog >256 >128 16 4 32 16 4 0.06 STR–TET + blaTEM-52b

E39 dog >256 >128 16 8 16 16 4 0.06 STR + blaTEM-52b

E55 dog >256 >128 16 2 16 8 2 0.125 STR–TET + blaTEM-52b

E42 dog >256 >128 64 2 128 2 16 0.06 STR–TET–CHL–SUL + blaCTX-M-1

AMP, ampicillin; TIC, ticarcillin; AMC, co-amoxiclav; FOX, cefoxitin; CTX, cefotaxime; CAZ, ceftazidime; ATM, aztreonam; IPM, imipenem; STR, strep-
tomycin; TET, tetracycline; CHL, chloramphenicol; SUL, sulfamethoxazole.
a Non-b-lactam antibiotics tested: gentamicin, tobramycin, amikacin, nalidixic acid, ciprofloxacin, trimethoprim/sulfamethoxazole, sulfamethoxazole, chloram-
phenicol, streptomycin and tetracycline.
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