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ABSTRACT

We described the ocurrence of metallo-B-lactamases (MBL) genes blasev-1 and blaywe.s in clinical isolates of
Pseudomonas aer uginosa resistant to imipenem and/or ceftazidime obtained from three universitary hospitals
in the city of Porto Alegre, Brazil. The MBL production was screened by phenotypic test and the geneswere

detected by PCR.

Key words: Pseudomonas aeruginosa; imipenem resistance; metallo-p-lactamase

The introduction of carbapenems into clinical practice
heralded anew treatment option for serious bacterial infection
(8). However, carbapenem resistance has now been observed
in Enter obacteriaceae and in non-fermentative Gram-negative
rods such as Pseudomonas aeruginosa and Acinetobacter
spp. The common form of resistance is due to either lack of
drug permeability (i.e. porin mutation and efflux pumps) and/or
carbapenem-hydrolysing -lactamase (8). The later included
themetallo-B-lactamase (MBL), agroup of clinically important
enzymes because of their ability of hydrolyzing abroad range
of B-lactams agents, including the carbapenems, and the
absence of aclinically useful inhibitor (5). Therearethree main
families of MBL reported around the world: IMP, VIM, and
SPM. More recently, two other families have been reported:
GIM and SIM (2,9). In Brazil, Gales et al, in 2003 reported the
occurrence of a clone of P. aeruginosa producing SPM-1 in
five Brazilian states (4). The aim of this study wasto evaluate
the presence of blaspy.1, blawe.sand blayiv-2genesin 60 clinical
isolates of P.aeruginosa resistant to imipenem and/or
ceftazidime from three teaching Hospitals in the city of Porto
Alegre, Brazil : Hospital S&o L ucas(HSL), Complexo Hospitalar
Santa Casa (CHSC) and Hospital de Clinicas de Porto Alegre

(HCPA). These isolates were obtained in 1998/99 (3 samples
fromHSL; 3 samplesfrom CHSC) and in 2003/04 (14 samples
from HCPA; 10 samples from HSL; 30 samples from CHSC).
The production of MBL was screened by the disk approximation
test using the mercaptopropionic acid (1). Oligonucleotide
primers targeting conserved regions of blaspy.1, blaywes and
blayiu-» genes (4,6,7) were used to determine the genetic basis
of resistance by polymerase chain reaction (PCR) for
phenotypic screen-positive isolates. The cycling parameters
of PCR to amplify gene blaspy., were 95°C for 5 min, followed
by 30 cycles(95°C for 1 min, 50°C for 1min and 68°C for 1 min).
The PCR for gene blayve.; used cycling parameters as: 95°C for
2min, 94°Cfor 2 minfollowed by 33 cycles(94°C for 1 min, 60°C
for 1 minand 72°C for 1 min). The PCR for gene blayv., were:
94°C for 3minfollowed by 35 cycles(94°C for 1 min, 61°Cfor 1
min and 72°C for 1 min) with afina extension of 72°C for 7 min.
P.aeruginosa strains harbouring the blaspw.1, blaue.: and
blayim-» MBL geneswere used as a positive control. The
amplification of DNA fragments of 650 bp, 580bp and 800bp
confirmed the presence of blaspu.1, blame: and blayiu-» genes
respectively. The phenotypic test of disk approximation showed
that P. aeruginosa was positive for MBL in 11 isolates from
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HSL 84,61% (11/13), in 24 isolatesfrom CHSC 72,72% (24/33),
and in 14 isolates HCPA 100% (14/14). The PCR procedure
identified the blaspw-1 gene in nine samples from HSL. A total
of 16 clinical isolates (67,0%) from CHSC and 5 clinical isolates
(35,71%) from HCPA a so presented the gene blaspv.1 . The gene
blaywp1 Was positivein 2 clinical isolates (8,33%) from CHSC
and 3 clinical isolates (21,43%) from HCPA. The gene blayiu-2
was not detected inthe clinical isolates evaluated in this study.
A total of six isolatesobtained from CHSC, twoisolates obtained
from HSL, and six isolates obtained from HCPA produce no
PCR amplification products with any of the primers used
athough they were characterized as MBL producer according
to the phenotypic test. The dissemination of metallo-B-
|actamase has been a concerning problem around the world
triggering surveillance programs. A special focus on P.
aeruginosa, acommon pathogen in the hospital environmental
which leadsto seriousinfection mainly inimmunocompromised
patients, is necessary because this speciesisthe most common
non-fermentative Gram-negative rod harboring the MBL gene
(6). Sader et al, 2005 (7) reported in one medical center inthe
city of Séo Paulothe ocurrence of IMPB, VIM and SPM metallo-
jB-lactamasesin P. aeruginosa recovery between 2000-2001. In
their study, from atotal of 36 isolatesMBL positive, 20 isolates
(55,60%) wereblaspu.1, 11 (30,60%) were blayiv-. and 3 (8,30%)
were blayup.1. They also found that two isolates did not produce
PCR amplification productswith any of the primers employed.
In our study, although the prevalence of the gene blaseu.. Was
different (73,0% vs. 55,60%), this gene was also found as the
most common among P. aeruginosa MBL positive. In another
hand, we did not find blayiv> gene in our study. The fourteen
isolatesthat produced MBL but were negative in PCR product
should be tested with primers for other MBL genes and/or
undergo isoel ectric focusing (IFE) to discover the determinant
of resistance. Theclinical isolatesfrom HSL positiveto blaspu-
1 were typed by Pulsed Field Gel Electrophoresis (PFGE) and
showed the presence of asingle clonewith four related subtypes
characterizing an outbreak (10). Therefore, it is necessary to
evaluatethe profile of DNA macrorrestrition of clinical isolates
from CHSC and HCPA to establish whether the occurrence of
MBL positive P. aeruginosa in these hospitalsisaso dueto a
clonal dissemination. This data will be of importance for the
hospital infection committee to adopt measures to control the
dissemination of MBL positive P. aeruginosa.
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Metsllo-3-lactamases genes in P. aeruginosa

RESUMO

Ocorréncia dos genes de metalo-B-lactamases blaspu-1
e blajwp.1 em isolados clinicos de Pseudomonas
aeruginosadetréshospitaisuniversitariosdacidade
de Porto Alegre, Brasil

Descrevemosaocorrénciados genes de meta o-B-lactamases
(MBL) blaspu-1 € blayp: em isolados clinicos de Pseudomonas
aeruginosa resistentes ao imipenem e/ou ceftazidima obtidos
em trés hospitais universitarios de Porto Alegre, Brasil. A
producdo de MBL foi observada através de técnicafenctipicae
0s genes foram detectados pelo método de PCR.

Palavras chave: Pseudomonas aeruginosa, resisténica a
imipenem, metd o-B-lactamase
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