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Abstract 
 

 
 Extended-spectrum B-Lactamase (ESBL) producing organisms are 
among the fastest growing problems in our hospitals. The aim of this work 
was to study the genetic characterization of extended spectrum b-lactamase 
producing E.coli by detection of TEM-1,SHV-1,INT-1,DELTA ,CTXM-1  
genes then  to analyze  the relationship between these isolates using Pulsed 
Field Gel Electrophoresis (PFGE) followed by bionumerical analysis to 
reveal if there is an  outbreak of a specific strain.  

All strains showed high resistance pattern to ampicillin, gentamicin,  
tetracycline, trimethoprim, sulfonamides, quinolones, and third generation 
chephalosporins.  All samples were positive for TEM-1 gene  , SHV-1 
gene ,80% of samples  were positive for  DELTA  gene  60% of samples were 
positive for  INT-1 gene ,All samples were negative for CTXM-1 gene by 
PCR .The selected isolates were subtyped by pulsed-field gel electrophoresis 
(PFGE) in accordance with the standardized E. coli  protocol using (Xba I)  
restriction enzyme. No clonal relationship was found among the ESBL 
producing E.coli for most of the samples .In conclusion, ESBL producing 
E.coli isolates were found to be endemic in our hospitals with the threat of 
intra-hospital dissemination , control measures are Highly indicated. 

 
 
Key Words: 
ESBLs:   Extended-spectrum beta-lactamases. 
PCR:       Polymerase Chain Reaction. 
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INTRODUCTION 

 

  Extended-spectrum B-Lactamase- (ESBL-) producing organisms are 

among the fastest growing problems in our hospitals. These B-Lactamases 

can be produced by a variety of Enterobacteriaceae; however, the most 

common ESBL-producing organisms are Klebsiella pneumoniae, other 

Klebsiella sp., and Escherichia coli. With the ability to produce highly 

effective B-Lactamase enzymes, these organisms are resistant to all 

B-Lactamase antibiotics except cephamycins (cefoxitin, cefotetan) and 

carbapenems. In addition, ESBL-producing organisms are frequently resistant 

to many other classes of antibiotics, including aminoglycosides and 

fluoroquinolones. Hence, a more appropriate name would be "multidrug 

resistant organisms." Other problems associated with these organisms include 

difficulty in correctly identifying them in the clinical microbiology laboratory, 

l imited treatment  options,  and deleterious impact  on clinical  

Outcomes (Nathisuwan et al., 2001). 

  

  Typically, they derive from genes for TEM-1, SHV-1 by mutations that 

alter the amino acid configuration around the active site of this B-Lactamase. 

This extends the spectrum of B-Lactam antibiotics susceptible to hydrolysis 

by these enzymes. An increasing number of ESBLs not of TEM or SHV 

lineage have recently been described. The presence of ESBLs carries 

tremendous clinical significance. The ESBLs are frequently plasmid encoded. 

Plasmids responsible for ESBL production frequently carry genes encoding 

resistance  to other drug classes (Paterson and Bonomo, 2005). 

  



 ٢

 

In recent years a new family of plasmid-mediated ESBLs, called 

CTX-M, that referentially hydrolyze cefotaxime has arisen. They have 

mainly been found in strains of Salmonella enterica and E. coli, but have 

also been described in other species of Enterobacteriaceae. They include the 

CTX-M-type enzymes CTX-M-1 (formerly called MEN-1), CTX-M-2 

through CTX-M-10 (Gazouli et al., 1998; Bonnet et al., 2000). Strains 

expressing CTX-M-type  beta-lactamases have been isolated from many 

parts of the world, but have most often been associated with focal outbreaks 

in eastern Europe, South America and Japan (Bradford et al., 1998 ; 

Gniadkowski et al., 1998). 

 Molecular typing of multi-drug resistant isolates is useful for 

surveillance purposes, to monitor outbreaks and track nosocomial spread. 

Pulsed-field gel electrophoresis (PFGE) is the current "gold standard" for  

bacterial molecular typing (Nemoy et al., 2005).  

 

 Pulsed-field gel electrophoresis (PFGE) has been used extensively in 

epidemiological investigations of bacteria, especially during outbreaks of 

nosocomial infections. PFGE allows DNA fingerprinting of bacterial strains, 

and is widely used to compare bacterial isolates collected over variable times 

and from different places. By analyzing PFGE data, relatedness of bacterial 

isolates can be determined. Use of software package allows analysis of gel 

image and normalization of the lanes in the gel and can be used to assess the 

similarity among the isolates and to construct dendrograms (Singer et al.,  

2004). 
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Aim of work 

 

 The aim of this work was to study the genetic characterization of 

extended spectrum b-lactamase producing E.coli by detection of TEM-

1,SHV-1-INT-1, DELTA ,CTXM-1  genes using  polymerase chain reaction 

(PCR), then  to analyze  the relationship between these isolates using 

Pulsed Field Gel Electrophoresis (PFGE) followed by bionumerical 

analysis to reveal if there is  an  outbreak of a specific strain.  
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Pathogenic Escherichia coli 

 

INTRODUCTION:  

E. coli is one of the dominating species of bacteria living in the 

lower intestines of mammals, known as gut flora (Akil et al., 2006). In the 

large intestine, it actually assists with waste processing, vitamin K 

production and food absorption (Rendon et al., 2007). E. coli is one of 

hundreds strains of bacteria that cause illness in humans. E. coli can 

generally cause several intestinal (diarrhea) and extra-intestinal infections 

such as urinary tract infections, pneumonia, septicemia, and meningitis. If 

E. coli bacteria escape the intestinal tract through a perforation and enter 

the abdomen, they usually cause peritonitis that can be fatal without prompt 

treatment (Anatoliotaki et al., 2007). 

  

Pathogenesis of E. coli: 

Over 700 antigenic types (serotypes) of E. coli are recognized based 

on O, H, and K antigens. Serotyping used to be important in 

distinguishing the small number of strains that actually cause disease. For 

example, the serotype O157:H7 (O refers to somatic antigen; H refers to 

flagellar antigen) is uniquely responsible for causing HUS (hemolytic 

uremic syndrome) (Nataro and Kaper, 1998).   

Nowadays, particularly for diarrheagenic strains (those that cause 

diarrhea), pathogenic E. coli are classified based on their unique virulence 

factors and can only be identified by these traits. Hence, analysis for 

pathogenic E. coli usually requires that the isolates first be identified as E. 

coli before testing for virulence markers. Pathogenic strains of E. coli are 

responsible for three types of infections in humans: urinary tract 


