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Acinetobacter species are ubiquitous pathogens that are broadly encountered in the
environment, with some species, like Acinetobacter baumannii, A. pittii, and A.

nosocomialis, more frequently detected in nosocomial settings (1). During the last
decades, carbapenem resistance rates among such microorganisms have increased
mainly because of the acquisition of carbapenem-hydrolyzing class D �-lactamase
(CHDL)-encoding genes. The dissemination of blaOXA-23, blaOXA-143, and more recently
blaOXA-72 is the main cause of carbapenem resistance among Brazilian A. baumannii
clinical isolates (2). In contrast, blaOXA-58 has been rarely reported in clinical isolates of
Acinetobacter species in Brazil (3–5). However, Cayô and colleagues recently described
two OXA-58-producing A. seifertii isolates from patients hospitalized at a tertiary-care
hospital in São Paulo, Brazil. Interestingly, these isolates were recovered more than 20
years ago (1993 and 1997) (3). Here, we describe an OXA-58-producing A. seifertii isolate
colonizing a black-necked swan residing in the lakes of the São Paulo zoo.

During a surveillance study, 37 black-necked swans (Cygnus melanocoryphus) resid-
ing in the lakes of the São Paulo zoo were screened for colonization by carbapenem-
resistant Gram-negative bacilli. Swabs of both the choana and the cloaca were col-
lected. The swabs were streaked onto MacConkey agar supplemented with imipenem
at 1 �g/ml (Sigma-Aldrich, St. Louis, MO), followed by Gram staining. We recovered a
cloacal carbapenem-resistant Gram-negative coccobacillus (Ac-12.1) that was initially
identified by matrix-assisted laser desorption ionization time of flight mass spectrom-
etry as a member of the Acinetobacter calcoaceticus-baumannii complex. Subsequently,
Ac-12.1 was identified to the species level as A. seifertii by rpoB sequencing (6).
Antimicrobial susceptibility testing was performed by broth microdilution and inter-
preted according to the EUCAST guidelines (7). Ac-12.1 showed high piperacillin-
tazobactam (�256 and 4 �g/ml), ampicillin-sulbactam (32 and 16 �g/ml), cefepime (16
�g/ml), ceftazidime (32 �g/ml), and ceftriaxone (64 �g/ml) MICs. It was resistant to
imipenem (MIC, 16 �g/ml), meropenem (MIC, 8 �g/ml), amikacin (MIC, �256 �g/ml),
and polymyxin B (MIC, 4 �g/ml). In contrast, Ac-12.1 was susceptible to gentamicin
(MIC, 4 �g/ml), ciprofloxacin (MIC, 1 �g/ml), levofloxacin (MIC, 0.25 �g/ml), and
sulfamethoxazole-trimethoprim (MICs, 2 and 38 �g/ml).

Screening for carbapenemase production by Blue Carba test was positive with 2 h of
incubation, as previously described (8). Molecular characterization of carbapenemase-
encoding genes was performed by PCR, followed by DNA sequencing with specific
primers (9, 10), and demonstrated that Ac-12.1 carried the blaOXA-58 gene. No additional

Accepted manuscript posted online 25
September 2017

Citation Narciso AC, Martins WMBS, Cayô R,
Pereira de Matos A, Santos SV, Ramos PL,
Batista da Cruz J, Gales AC. 2017. Detection of
OXA-58-producing Acinetobacter seifertii
recovered from a black-necked swan at a zoo
lake. Antimicrob Agents Chemother 61:e01360-
17. https://doi.org/10.1128/AAC.01360-17.

Copyright © 2017 American Society for
Microbiology. All Rights Reserved.

Address correspondence to Willames M. B. S.
Martins, willamesbrasileiro@hotmail.com.

A.C.N. and W.M.B.S.M. contributed equally to
this work.

LETTER TO THE EDITOR

crossm

December 2017 Volume 61 Issue 12 e01360-17 aac.asm.org 1Antimicrobial Agents and Chemotherapy

https://doi.org/10.1128/AAC.01360-17
https://doi.org/10.1128/ASMCopyrightv2
mailto:willamesbrasileiro@hotmail.com
http://crossmark.crossref.org/dialog/?doi=10.1128/AAC.01360-17&domain=pdf&date_stamp=2017-9-25
http://aac.asm.org


acquired �-lactamase-encoding genes were detected. The clonal relationship of Ac-12.1
and the two historical OXA-58-producing A. seifertii strains (Asp-70064 and Asp-1069)
previously detected in Brazil (3) was analyzed by pulsed-field gel electrophoresis (PFGE)
with the ApaI restriction enzyme (11). All OXA-58-producing A. seifertii isolates showed
the same PFGE pattern (data not shown), despite being collected more than 20 years
apart. Plasmid profiling and Southern blot hybridization were performed by the Kieser
methodology and with the DIG DNA Labeling and Detection kit (Roche Diagnostics
GmbH, Penzberg, Germany), respectively. Our results showed that blaOXA-58 was lo-
cated on a plasmid of �59 kb in strain Ac12.1, which is similar to the size of plasmids
carried by clinical strains Asp-70064 and Asp-1069 (3). Transfer of blaOXA-58 by
transformation assays with A. baumannii ATCC 19606 as the recipient strain was
unsuccessful.

To determine the genetic surroundings of the blaOXA-58 gene, PCR, followed by
sequencing by DNA walking, was performed with specific primers designed for ISAba3,
as previously published (12). The sequence analyses revealed a 2.8-kb structure (Gen-
Bank accession number MF417790) in which ISAba825 was located upstream of
blaOXA-58 in the opposite direction. This ISAba825–blaOXA-58 structure was located
within a composite transposon formed by two truncated copies of ISAba3, as shown in
Fig. 1. It has been already reported that ISAba825 was associated with blaOXA-58

overexpression (13, 14). The genetic background found in the present study was
identical to those observed for plasmid pAb242, which was previously detected in an
OXA-58-producing A. baumannii clinical isolate from Argentina (unpublished data;
accession number KR055667.1). Distinct genetic backgrounds have been described for
blaOXA-58 genes so far, demonstrating that complex transposable elements are associ-
ated with this resistance determinant (15).

To date, A. seifertii has been isolated in hospital and community settings (door
handle and game console), illustrating its ubiquitous nature (3, 12, 16). These isolates
retained susceptibility to quinolones and aminoglycosides and also showed suscepti-
bility to most �-lactam agents when they did not carry a CHDL (3, 16). To our
knowledge, this is the first report of OXA-58-producing Acinetobacter species isolated
from an environmental source. The detection of an identical OXA-58-producing A.
seifertii clone nearly 25 years after its first description highlights the adaptation of this
fit clone in this geographic region. In addition, since only one bird was colonized by
OXA-58-producing A. seifertii, it seems that this microorganism does not belong to the
normal microbiota of C. melanocoryphus. Although we did not investigate the source of
A. seifertii acquisition, it seems that local environmental contamination did not play an
important role because other birds were not colonized by this clone. The lakes of the
São Paulo zoo are often visited by migratory birds, which may have acted as vectors
transmitting OXA-58-producing A. seifertii from other environmental sources. There is
little evidence of the clinical relevance of A. seifertii. However, Na and colleagues (17)

FIG 1 Genetic context of blaOXA-58 in A. seifertii isolate Ac-12.1. Genes are shown as labeled arrows; inverted repeats (IRs) of ISAba3 and ISAba825 are shown
as flags (gray flags, ISAba3; black flags, ISAba825). The presence of a left IR (IRL) of ISAba3 upstream of blaOXA-58 suggests that insertion of ISAba825 occurred
after transposon formation (ΔISAba3–blaOXA-58–ΔISAba3). Integral ISAba3 sequences are represented below the genetic context, and regions with similarity to
ΔISAba3 are highlighted in light gray. The nucleotide sequence of the promoter region is boxed. The double bars in the127-bp nucleotide sequence represent
the nucleotides omitted. Uppercase letters represent the start codons of ISAba825 and blaOXA-58.
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demonstrated that A. seifertii isolates had consistently high virulence-associated phe-
notypes, with no significant difference from those showed by A. baumannii (with the
exception A. baumannii clone ST110) and A. nosocomialis (17). Thus, we believe that A.
seifertii is capable of causing infections similar to those caused by A. baumannii. Lastly,
the acquisition of a carbapenemase-encoding gene by A. seifertii is very worrisome,
since this species seems to be naturally resistant to polymyxins, drastically limiting the
therapeutic options available for the treatment of infections with this bacterium.
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