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1 

INTRODUCTION 

Proteus  mirabilis is one of the most common gram 

negative pathogens encountered in clinical specimens and can 

cause a variety of community or hospital-acquired illnesses 

including urinary tract ,wound and bloodstream infections. 

(O'Hara et al, 2000).  

This organism is intrinsically resistant to nitrofurantoin and 

tetracycline, but it is naturally susceptible to β-lactams, 

aminoglycosides, fluoroquinolones, and trimethoprim-

sulfamethoxazole (O'Hara et al, 2000). However, drug resistance 

has been increasingly reported for this species, and the diffusion 

of resistance to extended-spectrum cephalosporins due to the 

production of extended-spectrum β-lactamases (ESBLs) has 

become of great concern (Stürenburg and Mack 2003).  

β-lactamases continue to be the leading cause of resistance 

to β - lactam antibiotics among gram negative bacteria. In recent 

years there has been increased incidence and prevalence of 

Extended spectrum β -lactamases (ESBLs) (Bradford 2001). 

Extended spectrum β -lactamases (ESBLs) are enzymes 

capable of hydrolyzing a wide range of expanded-spectrum β -

lactams, including most recent cephalosporins, but which are 

inactive against cephamycins and carbapenemes (Livermore, 

1995). 

Many genera of gram-negative bacteria possess a naturally 

occurring, chromosomally mediated -lactamases.  
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These enzymes are thought to be evolved from penicillin-

binding proteins, with which they show some sequence homology. 

This development was likely due to the selective pressure exerted 

by -lactam-producing soil organisms found in the environment 

(Ghuysen, 1991). The first plasmid-mediated β-lactamase in 

gram-negatives, TEM-1, was described in the early 1960s (Datta 

and Kontomichalou, 1965).  

The TEM-1 enzyme was originally found in a single strain 

of E. coli isolated from a blood culture from a patient named 

Temoniera in Greece, hence the designation TEM (Medeiros, 

1984). Being plasmid and transposon mediated has facilitated the 

spread of TEM-1 to other species of bacteria. Within a few years 

after its first isolation, the TEM-1 β-lactamase spread worldwide 

and is now found in many different species of members of the 

family Enterobacteriaceae, Pseudomonas aeruginosa, 

Haemophilus influenzae, and Neisseria gonorrhoeae.  

Another common plasmid-mediated β -lactamase found in 

Klebsiella pneumoniae and E. coli is SHV-1 (for sulphydryl 

variable). The SHV-1 β -lactamase is chromosomally encoded in 

the majority of isolates of K. pneumoniae but is usually plasmid 

mediated in E. coli. 

Infections caused by ESBL-positive organisms often 

involve compromised patients, making it difficult to eradicate 

these pathogens in high risk wards such as intensive care unit 

(Medicine Consensus Conference, 1992). 


