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Abstract

A total of 30 isolates of E. coli isolated from urine of patients with urinary tract infection were included in the study and 20 fecal isolates of E. coli, siderophore production was seen in 23 (76.6%).

In 20 fecal isolates, siderophore production was seen in 1(5%). Siderophore production has been shown to be more frequent in E. coli from patients with UTI, than in fecal isolates.

الخلاصة

تم فحص 50 عزلة من بكتريا E. coli ، (30) عزلة من اصابات الجهاز البولي و (20) من الغائط.

تم اختبار جميع العزلات لامتلاكها نظام السايدروفورات فوجد ان 23 عزلة (76.6%) انتجت نظام السايدروفورات من 30 عزلة من التهاب المجاري البولية بينما اظهرت الدراسة ان عزلة واحدة (5%) كانت منتجة لهذا النظام من اصل 20 عزلة من الغائط.

Introduction 

Urinary tract infection (UTI) is one of the most commen bacterial infections in human, and thus represents a major source of human discomfort (Sita Nys et al., 2006).

 Escherichia coli the most frequently isolated urinary pathogen which account to 50-90% of all uncomplicated urinary tract infections (UTIs).

It is now recognized that there are a subset of fecal E. coli which colonize the periurethral area enter urinary tract and cause symptomatic disease.(Raksha et al., 2003)
Iron is essential for bacterial growth; the ability to acquire iron from the host is a prerequisite for the establishment and maintenance of infection(Barclay, 1985; Neilands, 1981).
Most iron in mammalian hosts is bound to globular protein such as transferrin and lactoferrin   and is not readily available for use by microorganisms.

In response, many microorganisms synthesize and excrete low-molecular-weight specific iron chelaters or siderophores to complete for iron with the host(Weinberg, 1988).
Bacteria including E. coli, Pseudomonas aeruginosa, Pseudomonas capacia, and Vibrio anguillarium (Skol and Woods, 1988).

E.coli needs iron for aerobic metabolism and multiplication; the hydroxymate siderophore (aerobactin) is the most effective of the several iron chelation  systems employed by this bacteria for iron acquisition.

Two mechanisms of iron uptake in E. coli have been identified –(1) the hydroxymate type of siderophore (aerobactin) and (2) the catechol-type siderophore (enterochelin).

In E. coli , the hydroxymate siderophore (aerobactin) is the most effective of the several iron chelating system employed by the bacteria for iron acquisition(Wooldridge and Williams, 1993).
Bacterial siderophores compete for iron with host iron-binding proteins. When bound by the siderophore, the iron is taken up by special bacterial surface receptors and can by utilized by the pathogen; many strains of E. coli associated with UTI produce siderophore(Sussman, 1998). The present study was designed to determine the urovirulence factors of UTI .

Material and Methods

Specimens and Stains
(50) E. coli strains were isolated from urine samples from both sexes who suffering from urinary tract infection who were admitted to hospitals in Hilla province.

Siderophore production assay:

M9 media was prepared and then supplemented with 2% agar. After sterilization in autoclave at 121(C for 15min. and cooling to 50(C, 0.25% gm/L glucose (Sterilized by filtration) and 200(m of dipyridyl were added to it. Then the organisms were inoculated into this media and incubated for 24 hours at 37(C. The results were seen if the growth of organism was present or not(Nassif and Sansonetti, 1986).

Results

Siderophore production

Siderophore production was seen in 23(76.6%) out of 30 isolates in patients with UTI and 1(5%) out of 20 isolates from fecal isolates. Table (1).

Table (1): Number of siderophore production isolates
	Isolation No.
	UTI samples
	Fecal samples

	
	Isolation No.
	Siderophore producer isolates No.
	Isolation No.
	Siderophore producer isolates No.

	50
	30
	23(76.6%)
	20
	1(5%)


Discussion

In this study, (50) isolates of E. coli strains were isolated, (30) isolates isolated from urine samples of patients were suffering from urinary tract infection, and (20) isolates from fecal sample as control. Siderophore production assay is used to detect the ability of E. coli isolates to produce this virulence factor.
Siderophore production has been shown to be more frequent in E. coli from with UTI than in fecal isolates, this result suggest that siderophore production positive strains can be considered as UPEC.(Stapleton et al., 1991).

Iron is required for the growth of nearly all microorganisms(Barclay, 1985). To acquired iron from a host, certain microorganisms have been found to produce specific high-affinity iron binding compounds termed siderophore(Yang et al., 1991).

The occurrence of virulence factors in UPEC strains, the concept of association of UPEC with urinary pathogenicity.

UPEC with siderophore production  was significantly more in urinary isolates than in controls (Johnson, 1991). Siderophore production has been shown more frequent in E. coli from patients with UTI than in fecal isolates(Stapleton et al., 1991).
In E. coli, the hydroxymate siderophore (aerobactin) is the most effective of several iron chelation system employed by the bacteria for iron acquisition.

The siderophore (aerobactein) is commonly found in isolates from patients with UTI.(Johnson, 1991).

Acute pyelonephritis isolates had a higher incidence of aerobactin production than asymptomatic bacteriurea isolates(Hooton and Stamm, 1997).
Ire A and Iro N are the recently identified siderophore receptor. Molecular epidemiologic evidence from several studies has demonstrated an increased prevalence of Iro N among UTI isolates relative to fecal isolates. This evidence suggest that Iro N functions as asiderophore receptor and is aurovirulence factor for UTI(Russo et al., 2002).
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