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Antimicrobial resistant pathogens are profoundly relevant to
human health and many were the studies that focused on their
spread.
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The aquatic environment may be considered a reservoir for cltrobacter freundit
dissemination of antibiotic resistance determinants. Indeed,

resistant bacteria have been isolated frequently from bacterial

communities residing in lakes, rivers, or wastewater treatment

plants (Lupo et al., 2012). However, natural and human

associated environmental reservoirs of antibiotic resistance

are yet poorly understood.
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The main goal of this study was to evaluate some antibiotic
resistance mechanisms in Gram-negative bacteria isolates
from surface and raw and treated waste water environments.
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Figure 1. Gram-negative isolates collected from waste water samples
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Bacterial Strain. Forty-eight Gram-negative isolates (Figure 1)

were collected in water samples from different aquatic Water streams (WS)/

Raw waste water (RWW)
13%

environments within an urban water cycle (Figure 2) in the 33%
region of Northern Portugal , as previously described (Figueira
et al, 2011 and 2012).
Water distribution network
Antimicrobial susceptibility tests. Antimicrobial susceptibility (WDN)
testing was performed by standard disk diffusion method, L% Treated waste water
according to French Society of Microbiology (SFM) guidelines, / (Tg\gvoy;/)

by using 32 commercial disks (Bio-Rad), after culture in a
simple agar medium.

Figure 2: Frequency of isolates collected from the different aquatic environments within an urban water cycle
Characterization of antibiotic resistance genes. PCR and

sequencing were used to screen and identify bla genes (bla;gy,, | > None PMQR genes were detected.
blag,y, blagya, blacry.y and plasmid-mediated ampC), as well as 100% -
PMQR genes (gnrA, gnrB, gnrC, gnrD, gnrS, gepA and 90% -
aac(6’)Ib-cr), using previously described primers (Manageiro et 80% - O |
al, 2012). All isolates were also screened for the presence of Jud SRS
: 70% - ® % Nonsusceptible
class 1 integrons.
60% -
PCR-based replicon typing (PBRT). PBRT was used to type 50%
the resistance plasmids of the blasgs -producing isolate. The 240% Overall. 15 isolates were

major incompatibility (Inc) groups, specifically FIA, FIB, FIC,
HI1, HI2, I1-ly, L/M, N, P, W, T, A/IC, K, B/O, X, Y, F, and FIIA
were detected as previously described (Carattoli et al, 2005).

multidrug resistant,

suggesting a great

diversity of antibiotic
resistance mechanisms.

30%
20%
10%

Molecular epidemiology. GES-5 K. pneumoniae-producing 0%
Isolate was studied by multilocus sequence typing (MLST)
according to the Institut Pasteur scheme for K. pneumoniae
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(http://www.pasteur.fr/recherche/genopole/PF8/mlist/Kpneumoni R o
ae html Piperacilin + Tazobactam, CF: Cephalothin, CXM: Cefuroxime. FOX: Cefoxiine, CHM: Cefiime, Two isolates showed non-susceptibility to carbapenems,
ztreonam, IPM: Imipenem, MEM: Meropenem. NA: Nalidic. Aci, NOR: Norfowacin, PEF: one of the last resorts on the antimicrobial therapy:
Pefloxacin, CIP: Ciprofloxacin, KAN: Kanamicin, GEN: Gentamicin, AN: Amikacin, CS: Colistin, Lo . . . .
FOS: Fosfomicin, FT: Nitrofurantoin, TMP: Trimethoprim, SXT: Trimethoprim/sulfamethoxazol, TIG: > S maltophma INtrinsiIc resistance
m Tigecycline, MDR: Multidrug-resistance _ _
Conclusions > ST961 GES-5-producing K. pneumoniae

Figure 3: Distribution of 48 Gram-negative isolates by antibiotic susceptibility
> This study provides the first description of a class A

carbapenemase-producing Enterobacteriaceae recovered in

: _ _ ) _ Table 1: Distribution of B-lactamases by bacterial species and urban water cycle origin
an environmental setting in Portugal and worldwide, iIn

addition to several other B-lactam resistance mechanisms Species B-lactamases identified intl1 Origin Total
(through 31 other B-lactamases-producing strains, from 3 C. freundii CMY-2-type . WDN 1
families: AmpC, '_I'EM and SHV). The stgc_ly _highlights the CMY-34 _ TWW 1
need of survelllance of these antibiotic resistance CMY-65 i RWW 1
mechanisms In  environmental backgrounds, —since it CMY-65 + TEM-1B (P3/175)* i RWW 1
represents a liable reservoir of potential pathogenic resistant
- CMY-2-type - TWW (n=1); WDN (n=1) 2
bacteria.
E. asburiae ACT-type - WDN 1
E. coli AmpC - RWW (n=2); TWW (n=4); WS (n=2) 8
References AmpC + TEM-1B (P2)* - WS 1
AmpC + TEM-1B (P3/175)* +(n=6) RWW (n=5); TWW (n=3) 8
Carattoli A, et al. J Microbiol Methods 2005; 63:219-228. AmpC + TEM-1B (P3/175)*+SHV—1 - RWW 1
Figueira V et al. 2011. Sci Total Environ, 409:1017-23. AmpC + TEM-1C (P3)* - RWW 2
Figueira V et al. 2012. J Water Health 10:1-10. H. alvei ACC-type i} WW 1
Girlich D, et al. Appl Environ Microbiol 2012; 78:1292-1295 K. pneumoniae GES-5 ) WS 1
Lupo A,.et al. Front |\./|ICI‘ObI.O| 20'12; 3:18 | SHV-1 ) TWW 1
Manageiro V, et al. Diagn Microbiol Infect Dis 2012; 72:272-277. SHV-11 i WDN 2
* Promoters of corresponding 3-lactamase-encoding genes (bla g),)-
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