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Background:
transplant recipients; however, the threat caused by the acquisition of antibiotic resistance by 
pathogenic bacteria has been growing. 
Objectives:
from urine samples of renal transplant recipients and evaluate the presence and prevalence of 
resistance determinants such as Integron in them. 
Methods:
of General and Transplantation Surgery of Labafinejad hospital, 70 to 90 days before urine samples 
were collected. Susceptibility of 25 bacterial strains [ 10 Enterococcus fae
Staphylococcus 2 Streptococcus sp., 2 Klebsiella pneumoniae, 2 E.coli, 2 Acinetobacter 
1 Stenotrophomonas maltophilia, 1 Proteus mirabilis and 1 Citrobacter freundii ] 
Gentamycin, 
Cefalotin, 
determined by the Kirby
resistant isolates was assessed by PCR. 
Results: 
Entrococcus (55.6%) and ctx gene in other gram
antimicrobial resistance mor
Integrons exist in all resistant isolates while class 3 Integrons only exist in Entrococcus. 
Conclusion:
antibiotic resistant bacteria among renal transplantation patients.
 

 

 
 

INTRODUCTION 
 

Following the researches for understanding the principles of 
antibiotic resistance among bacteria, it was investigated that 
the acquisition and dissemination of resistance determinants is 
carried out through a mobile genetic element such as a
plasmid or transposon that as a result of studying their 
sequences, Integrons are identified (1-4). Integrons are 
observed in the Genome of many gram-positive and gram
negative bacteria and can be transferred horizontally from 
strain to strain by conjugation (1-5). Four classes of Integron 
are identified so far, whereas 3 classes are associated 
with multi-drug resistance among different strains
Dissemination of antibiotic resistance genes has led 
to the rapid emergence of antibiotics resistance among
clinical isolates of bacteria, therefore we decided to study the
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ABSTRACT 

Background: Urinary Tract Infection (UTI) is one of the most important infections among renal 
transplant recipients; however, the threat caused by the acquisition of antibiotic resistance by 
pathogenic bacteria has been growing.  
Objectives: The aim of this study was to investigate the antibiotic sensitivity of 25 strains isolated 
from urine samples of renal transplant recipients and evaluate the presence and prevalence of 
resistance determinants such as Integron in them.  
Methods: The patients enrolled into the study had undergone renal transplantation in the Department 
of General and Transplantation Surgery of Labafinejad hospital, 70 to 90 days before urine samples 
were collected. Susceptibility of 25 bacterial strains [ 10 Enterococcus fae
Staphylococcus 2 Streptococcus sp., 2 Klebsiella pneumoniae, 2 E.coli, 2 Acinetobacter 
1 Stenotrophomonas maltophilia, 1 Proteus mirabilis and 1 Citrobacter freundii ] 
Gentamycin, Tetracycline, Ceftazidime, Co-trimoxazole, Imipenem, Ciprofloxacin

, Amikacin, Chloramphenicol,  Nalidixic Acid,  Amoxicillin
determined by the Kirby-Bauer disk diffusion method. In addition, the existance of Integrons in 

stant isolates was assessed by PCR.  
 It was demonstrated that TEM gene in gram-negative bacterial strains (100%) and 

Entrococcus (55.6%) and ctx gene in other gram-positive bacterial strains (72.3%) are responsible for 
antimicrobial resistance more than any other gene. Furthermore, it was revealed that class 1 and 2 
Integrons exist in all resistant isolates while class 3 Integrons only exist in Entrococcus. 
Conclusion: The results indicate that Integrons may contribute significantly to the spread 
antibiotic resistant bacteria among renal transplantation patients. 
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Following the researches for understanding the principles of 
antibiotic resistance among bacteria, it was investigated that 
the acquisition and dissemination of resistance determinants is 
carried out through a mobile genetic element such as a 
plasmid or transposon that as a result of studying their 
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Antibiotic sensitivity of strains isolated from urine samples of 
renal transplant recipients and evaluate the presence and 
frequency of Integrons, as one of the most important 
resistance genes, by PCR.  
 

MATERIALS AND METHODS 
 
200 patients (aged between 10-70 years) who were enrolled 
into the study had been transplanted in the Department of 
General and Transplantation Surgery of Labafinejad hospital, 
within a period of 15 months (June 2009
The mean time scince the day of transplantation, till the day 
when the urine samples were collected was 80 ± 10 days.
morning, midstream urine samples were collected from 
patients (Patients were provided with information forms where 
they could find instruction on how a u
correctly collected) and quantitive urine culture was 
performed where all urine samples were plated on to the 
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Infection (UTI) is one of the most important infections among renal 
transplant recipients; however, the threat caused by the acquisition of antibiotic resistance by 

The aim of this study was to investigate the antibiotic sensitivity of 25 strains isolated 
from urine samples of renal transplant recipients and evaluate the presence and prevalence of 

ts enrolled into the study had undergone renal transplantation in the Department 
of General and Transplantation Surgery of Labafinejad hospital, 70 to 90 days before urine samples 
were collected. Susceptibility of 25 bacterial strains [ 10 Enterococcus faecalis, 4 Coagulase-negative 
Staphylococcus 2 Streptococcus sp., 2 Klebsiella pneumoniae, 2 E.coli, 2 Acinetobacter baumannii, 
1 Stenotrophomonas maltophilia, 1 Proteus mirabilis and 1 Citrobacter freundii ] to 13 antibiotics: 

Ciprofloxacin, Norfloxacin, 
Amoxicillin and  Nitrofurantoin were 

Bauer disk diffusion method. In addition, the existance of Integrons in 

negative bacterial strains (100%) and 
positive bacterial strains (72.3%) are responsible for 

e than any other gene. Furthermore, it was revealed that class 1 and 2 
Integrons exist in all resistant isolates while class 3 Integrons only exist in Entrococcus.  

The results indicate that Integrons may contribute significantly to the spread of 
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Antibiotic sensitivity of strains isolated from urine samples of 
renal transplant recipients and evaluate the presence and 
frequency of Integrons, as one of the most important 

 

70 years) who were enrolled 
into the study had been transplanted in the Department of 
General and Transplantation Surgery of Labafinejad hospital, 
within a period of 15 months (June 2009- September 2010). 

the day of transplantation, till the day 
when the urine samples were collected was 80 ± 10 days. First 
morning, midstream urine samples were collected from 
patients (Patients were provided with information forms where 
they could find instruction on how a urine specimen should be 
correctly collected) and quantitive urine culture was 
performed where all urine samples were plated on to the  
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culture mediums.In cases where the number of growing 
colonies of bacteria exceeded 105  CFU/ml (significant 
bacteriuria) or the number of growing fungal colonies 
exceeded 104 CFU/ml (significant funguria) the samples were 
further worked up. 
 
The isolates were screened for antimicrobial susceptibility 
using Kirby-Bauer disk diffusion methodology 
(NCCLS,Wayne,Pa), the group of antimicrobials tested were 
Gentamycin (10 µg), Tetracycline (30 µg), Ceftazidime  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(10 µg), Co-trimoxazole (25 µg), Imipenem (10µg), 
Ciprofloxacin (5µg), Norfloxacin (10µg), Cefalotin (30µg), 
Amikacin (30µg), Chloramphenicol (30µg), Nalidixic Acid 
(30 µg), Amoxicillin (10µg) and Nitrofurantoin (32 µg). 
Antibacterial susceptibility was confirmed by the standard 
disk diffusion method (8). Transposon and plasmid DNA were 
extracted as described by Enne et al (9). Antibiotic resistance 
genes were detected with primers listed in Table 1. PCR 
amplification was carried out in a total volume of 25 µl for 30 
cycles as follows: initial denaturation at 94oC for 5 min and 
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cycles consisting of denaturing at 94oC for 30 s, annealing at 
53-65 oC for 30 s and a final extension at 72 oC for 10 min. 
The expected size of each product was ascertained by 
electrophoresis in a 2% agarose gel with appropriate 
molecular size markers (100 bp DNA ladder; MBI Fermentas). 
The amplified fragments were then digested with appropriate 
restriction enzymes. The size of generated fragments is shown 
in Table 1. 
 

RESULTS 
 
Urinary Tract Infection (UTI) was detected in 33 (16.5%) 
patients (12 of them had symptomatic infection and 21 
asymptomatic). Gram-positive bacterial strains were isolated 
in most cases of urinary tract infection: Entrococcus faecalis in 
10, Coagulase-negative Staphylococcus in 4 and 
Streptococcus spp. in 2. Gram- negative strains were isolated 
in 9 cases: Klebsiella pneumoniae in 2, E.coli in 2, 
Acinetobacter baumannii in 2, Stenotrophomonas maltophilia, 
Proteus mirabilis and Citrobacter freundii each in 1 
case.Yeasts were isolated in 8 cases as well. Entrococcus 
isolated in this study were highly resistant to Gentamycin and 
Chloramphenicol (Table 2). However, gram-negative isolates 
were extremely sensitive to Chloramphenicol and 
Nitrofurantoin and highly resistant to Cefalotin, Imipenem and 
Co-trimoxazole (Table 3). 
 

 
Figure 1: Frequency of genes responsible for antibiotic resistance 

in Entrococcus  
 

 
Figure 2: Frequency of genes responsible for antibiotic resistance 

in Gram-negative bacterial strains 
 
It was revealed that TEM gene in Entrococcus (55.6%) and 
gram-negative bacterial strains (100%) and ctx gene in other 
gram positive bacterial strains (72.3%) are responsible for 
antimicrobial resistance more than any other gene. 
Furthermore, it was shown that the prevalence of class 1, 2 
and 3 Integrons is 55.5%, 33.4% and 0% in gram negatives, 
13.6%, 11.17% and 21% in Entrococcus  and 8.12%, 6.75% 
and 0% in other gram positives, respectively (Figure 1, 2                
and 3). 

 
Figure 3: Frequency of genes responsible for antibiotic resistance 

in Gram-positive bacterial strains 
 

DISCUSSION 
 
Improvements in graft survival have led to widespread 
acceptance of renal transplantation as the preferred treatment 
for the majority of patients with End Stage Renal Disease 
(ESRD) (17 and 18). However, urinary tract infection (UTI) is 
still one of the main causes of death or transplant rejection in 
these patients. The fact that UTI is the most common infection 
among renal transplantaion recipients (6-68%), make the 
situation even worse (19 and 20). In 2005, Shirazi et al. 
reported that the occurrence of UTI following renal 
transplantation in Iran is 37% (21), however, in this study, 
only about 16.5% of renal recipients, suffered from UTI 
following renal transplantation, which seems to be due to 
appropriate nursing services in the Department of General and 
Transplantation Surgery of Labafinejad hospital such as 
administrating proper UTI prophylaxis. Nearly 80% of renal 
transplant recipients have at least one episode of infection 
during the first year after transplantation, and the infection is 
the highest during the first three months (22), as if in our 
study, the highest rate of UTI occurrence was reported during 
the first to fourth months (40%) and then during the fourth to 
sixth months after transplantation, which is consistent with 
other reported studies. 
 
Gram-negative strains are considered to be responsible for the 
majority of UTIs in renal transplant recipients (more than 
70%) and E.coli is among the most common gram-negative 
strains causing UTI (19 and 20). Chaung et al demonstrated 
that E-coli, entrococcus, Staphilococcus and klebsiella are 
respectively 29%, 24%, 16% and 10% responsible for UTI. 
Thus; E-coli and then entrococcus are the main strains 
responsible for UTI during 6 to 12 weeks after renal 
transplantation (23).In agreement with this finding, 
Khosroshahi et al. and Senger et al. demonstrated that E-coli is 
responsible for 53.3% and 61.3% of UTIs occurred in renal 
transplant recipients in Iran and Turkey, respectively (20 and 
24), whereas, in this study, entrococcus was the most common 
strain isolated from the urine samples of renal transplant 
recipients suffering from UTI (30.3%) while E-coli was 
responsible for only 6.06% of UTIs as well as Klebsiella. It 
should be noted that in this study, Staphylococcus was 
responsible for 12.12% of UTIs among renal transplant 
recipients which was similar to the research by Chaung et al 
(23). In agreement with the finding of Chaung et al., in our 
study a high antibiotic resistance was observed in most of the 
isolated strains (23). Investigating the genes responsible for 
antimicrobial resistance in entrococcus (as the most common 
strain responsible for UTI) revealed that TEM gene plays an 
important role in antimicrobial resistance (55.6%) as this gene 
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initiates high resistanc to a wide range of β-lactamases. 
Furthermore, it was indicated that the prevalence of class 1, 2 
and 3 Integrons, is 13.6%, 11.17% and 21%, in entrococcus, 
respectively. As previously noted, Integrons of class 1 were 
more prevalent than those of class 2 (25 and 26). In a research 
by Fluit et al., it was shown that the prevalence of class 1 
Integron and also the increase in its prevalence in the genome 
of resistant E-coli, kelebsiella oxytoca, Enterobacter aerogenes 
and Enterobacter cloacae, were higher compared with the 
other classes of Integrons, during 1993, 1996 and 1999 (25). 
In our study, it was demonstrated that class 1 Integron is 
significantly associated with antimicrobial resistance which is 
consistent with previous studies. Lei Shi et al. demonstrated 
that class 2 and 3 Integrons do not exist in the genome of 
bacteria isolated from urine samples of renal transplant 
recipients suffering from UTI (22), however, in this study 
class 2 Integron was detected in the genome of gram negatives 
(33.4%), entrococcus (11.17%) and the other gram positives 
(6.75%) while, class 3 Integron was detected only in 
entrococcus (21%). It should be considered that Integrons are 
not restricted to pathogens, as they can be detected in a wide 
range of commensal bacteria as well. Skurnik et al. 
demonstrated that Integrons can be detected in the genome of 
E-coli, isolated from healthy subjects free of recent antibiotic 
exposure. The prevalence of Integrons in isolates received 
from farmers who were in touch with pigs, were reported to be 
18.5% for class 1 Integron and 7.4% for class 2 Integron, and 
for the employees working in Insurance Company, were 
reported to be 12.2% for class 1 Integron and 4.1% for class 2 
Integron (26). The aim of this study was to define the role of 
Integrons as one of the most important genetic elements 
responsible for antibiotic resistance among the strains isolated 
from urine samples of renal transplant recipients. Our 
observations could support recommendation for certain 
changes in the UTI treatment strategy in renal transplant 
recipients. 
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