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Abstract

The aim of this study was to ascertain the incidence and clinical significance of Metallo p-lactamases (MBL) and
Extended spectrum B-lactamases (ESBLs) among Enterobacter cloacae isolated from patients at Al-Imam Al-Hussein
Hospital. We prospectively collected data on patients with Enterobacter infection during a 6-month period from the 1%
of January to the end of June 2014.. All of the strains were investigated for antibiotic susceptibility, the presence and
expression of (MBL) and ESBLs. 120 Enterobacter species isolated from various clinical samples were included in the
study Of 15 infections (7 involving The wound, 4 urine and 3 burn female were caused by Enterobacter cloacae strains.
The strains showed high levels of resistance, especially to CEP* (100%), TCC™ (100%), CN* (93.33%) and CTR*
(80.33%).

Out of 120 Enterobacter cloacae isolates, 8(53.33%) were MBL producers. None of the isolates showed the ESBL.
None of the isolates showed the coexistence of ESBL and MBL in the same isolate.
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Introduction

Species of the genus Enterobacter have been reported as an important source of intrahospital infections, especially
those showing resistance to - lactame by the production of enzymes like (ESBL) such as TEM, SHV, CTX, VEB, and
carbapenemases such as VIM and KPC @,

Enterobacter species are an important cause of nosocomial infection, but onl}/ a few cases of infection due to(
MBL)producing E. cloacae have been reported in the English literature worldwide .

ESBL producing isolates, in addition to being resistant to R-lactame antibiotics, often exhibit resistance to other
classes of drugs such as aminoglycosides, cotrimoxazole, tetracycline and fluoroguinolones .

ESBLSs are often located on plasmids that are transferable from strain to strain and between bacterial species ©.

The emergence of (MBLS) in the Enterobacteriaceae is a matter of major concern for clinicians worldwide €

Resistance to carbapenem is predominantly mediated by metallo-betalactamases, a class B type of betalactamases
that recognize bivalent metal ions ©.

Early detection of MBL and ESBL producing organisms is crucial to establish appropriate antimicrobial therapy
and to prevent their interhospital and extrahospital dissemination ©.

Materials and Methods

The study had been conducted at Al-Imam Al-Hussein hospital at Thi-qar province, which is one of the southern
province in Iraq for the period from 1% of January to the end of July 2014.

One hundred and twenty swabs were collected from the skin of patients , urine from different sites related to the
devices and utensils used in the hospitals.

Swabs were incubated on cultural media; Blood agar, MacConkey agar and Nutrient agar, being prepared according
to the manufacturing companies, and incubated at 37°C for (24-48) hours.

Purification of bacterial growth colonies yield pure isolates of bacteria and subsequently their cultural,
morphological, microscopical and biochemical characteristics had been studied according to the correlated references
(. For final identification of isolates had been used kits API 20E kit (BioMeriux).

Antimicrobial Sensitivity Tests

Susceptibility for the studied isolates were investigated according to . by using Muller - Hinton agar and the
following antibiotics discs: Cephalothin, Ciprofloxacin, Gentamicin, Ceftriaxone, Imipenem, Tetracycline and
Ticarcillin-Clavulanic acid. then results were recorded according to **.

Detection of ESBL

Method was used Disc approximation to investigate enzymes B-lactmase broad-spectrum, according to what is
stated in @,

Put a disc containing a mixture of Amoxicillin/ Clavulanic acid (30 pg /disc) In the center of the petri dish
inoculated. Then arranged the disc antibiotics Pipracillin, Cefotaxime,Ceftriaxone after 3 cm From the center of the
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Amoxicillin/ Clavulanic acid The observation of the occurrence of zones of inhibition between the disk and the central
one or more of the discs mentioned evidence of any positive outcome for the production of an enzyme isolation.

Detection of MBL

Metallo-B-lactamases — combined disc test ( MBL-CD) was done using imipenem and combined imipenem/EDTA ( 10/
1000 pg, Becton Dickinson / Sigma) discs and placed on the agar plates. After overnight incubation at 35 C°, inhibition
zones of the imipenem with and without EDTA were comgared. The test is considered positive if the difference > 6 mm
increasing in the zone diameter of imipenem/EDTA . ®°*

Results and Discussion
Susceptibility tests for some antibiotics showed different results depending on type of antibiotics
used. the resistance was highly against CEP* (100%), TCC™"® (100%)and CTR¥® (80.33%). As showed in the table

Q).

The appearance of resistance for PB- lactamase antibiotics could be related to many causes ; production of
lactamase enzymes and its effect which lead to the breakdown of the p—lactame cycle in penicillins and
cephalosporines changing it into inactive compounds “”, or may be because of the changes being occurred in
the porins of the cellular membrane and ultimately its effect on the cell permeability “?. some Gram —ve bacteria
are resistant for [ —lactame antibiotic because it has an Efflux pump system which lead to pump the antibiotics
from intracellular to extracellular space ™®.

The gradual increase in the resistant of Enterobacteriaceae against f-lactame antibiotics (1% and 2™
generation of penicillins and cephalosporines) reduce the efficacy of these antibiotics in eradicating diseases
of bacterial etiology completely since these resistance will lead to continuous change inthe epidemiology of
these disease “%, while the effect of extended spectrum B - lactamase ( ESBLs) became more evident
against the 3™ generation of penicillins and cephalosporines %

The high sensitivity of the studied isolates for Imipenem belong to Carbapenems group and one of the
recently used antibiotic, could be due to its limited use in Irag. Although resistant was also recorded among
40% of these isolates, and the cause could be inferred to the development in the mechanism of bacterial
resistancgl) such as its production for Carbapenemases enzymes related to [ - lactamases enzymes type D
and B :

One of the three mechanisms that may explain the resistance of some bacteria against aminoglycosides
antibiotics ; production of converted enzymes which inhibit the activity of antibiotics, changing the target of
antibiotics , or through the change of the permeability for the cell barrier #*?2
Table 1: Results of antibiotic susceptibility tests of isolated strains of Enterobacter cloacae

o Frequency (%) of:
Types of antibiotics Resistant Intermediate Sensitive
CEP¥® 15 (100%) 0 0
CIP® 2 (13.33%) 4 (26.66%) 9 (60%)
CN™ 14 (93.33%) 1(6.66%) 0
CTR” 12 (80%) 0 3(20%)
IMP™ 6 (40%) 1(6.66%) 7(46.66)
TE® 8 (53.33%) 3 (20%) 4 (26.66%)
TCC™™ 15 (100%) 0 0

Where the percentage of enzymes (MBL) produced by 15 isolates were (53.33%)as showed in the table 2 and
distributed to the isolation number 2,5,6,8,9,11,12 and 14 as showed in the table 3 of the bacteria produced this enzyme
as showed in (Picture no. 1) describes the potential bacteria Enterobacter cloacae to produce an enzyme MBL through
the difference inhibition zones of the imipenem with and without EDTA were compared > 6 mm increasing in the zone
diameter of imipenem/EDTA as showed in the table3.

And the reason for his resistance to the developments in the mechanisms of bacterial resistance, such as production
of enzymes that belong to Carbapenemases enzymes B - lactamases class D and B as well as the presence of blaOXA-
23gene genes that encode for resistance to this antibiotic 2%,

Acquired Metallo-B-lactamases (MBL) in pseudomonas spp. have recently emerged as one of the most worrisome
resistance mechanism because of their capacity to hydrolyze all B-lactame antibiotics including penicillins,
cephalosporins and carbapenems, with the exception of aztreonam. Nosocomial infection producing MBL (Metallo-p-
lactamase) positive isolates of Enterobacter clocae is important to identify because it poses not only therapeutic problem,
but also a serious concern for infection control management .,

Table 2: Total number of MBL producer Enterobacter cloacae in present study are as follow:-
Total MBL isolates of Enterobacter cloacae 120

MBL producer 08 (53.33%)

MBL non-producer 112 (93.33%)
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Table 3: Total number of MBL producer Enterobacter cloacae in present study are as follow:-

No. IMP IMP + EDTA MBL
1. 16 19
2. 0 15 +
3. 0 0
4, 0 0
5. 18 25 +
6. 18 27 +
7. 0 0
8. 16 22 +
9. 33 45 +
10. 0 0
11. 18 24 +
12. 15 26 +
13. 20 25
14, 0 17 +
15. 16 21

None of the isolates showed the ESBL because of the lack of mutations in the genes for the enzymes encoded Beta

lactmase type TEM and SHV, leading to a change in the order of the amino acids of the enzyme active site. Examples
include enzyme TEM-12 and TEM-2, which replaces the two amino acide Serine instead on-site Arginine 164 and
Lysine instead of glutamate Active 104 and lead these changes to the analysis of antibiotics is of great importance, such

as ceftazidime and ceftizoxime as show in figure 2 @,
y Toames - b

pree

Figure.2 ESBL negative Figure.1 MBL positive
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