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The appearance of multiresistant bacteria in recurrent UTI calls for alternative and advanced medical solutions, one 
promising alternative is the use probiotics. Lactobacillus is a major part of the lactic acid bacteria group, which inhibits 
the growth of some harmful bacteria as Uropath
treatment of recurrent UTIs in women. The study was conducted on 100 patients in urology outpatient clinics Beni
university hospital, Faculty of Medicine, Beni 
suffering from recurrent urinary tract infection, from whom the Midstream urine samples (100 samples) were collected 
after taking the patient's consent. 
Pseudomonas aeruginosa  was the most  3
in upper UTIs (23%) , while staphylococcus saprophyticus
UTIs (28%).Standard strain (ATTC 1259) was studied for lactic acid production and
Pseudomonas aeruginosa. 
The inhibitory effect lactobacillus Standard strains (ATTC 1259) species on the 15 uropathogenic 
aeruginosa isolates. All strains of Pseudomonas aeruginosa
tested lactobacillus strain. The growth up to the well (no inhibition) the zone is recorded 6 mm.
Lactobacillus acidophilus ATCC L1259 (standard strains) had the mean diameter of inhibitory zone (19.5mm), that mean 
the ability tested of lactobacillus acidophilus ATCC L 1259
aeruginosa strains. 
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INTRODUCTION 
 
UTI is one of the most common type of community
more commonly in women (Mulvey, 2002).
Pseudomonas aeruginosa is the 3rdof organisms in UTI. It possesses specific virulence factors that enable it to colonize 
and produce symptoms of upper or lower UTIs.
 
UTI in women 
 
Lower UTI in women is responsible for significant symptoms, morbidity and loss of life quality. It is estimated that several 
hundred millions of women suffer from UTI, with costs to health care providers amounting to over six billion annually 
worldwide. The incidence of uncomplicated UTI in approximately 0
27% and 48%. UTI is considered a problem in pregnancies affecting around 5% of women, and of those 20% may 
develop pyelonephritis((Bruceet al., 2009). 

Classically, 105 or more colony forming organisms per ml of urine have been regarded as the acceptable bacterial 
count for UTIs. However, in women, counts of 10
symptoms and the presence of increased numbers of white blood cells in the urine are now regarded as indicative of 
true UTI(Stamm and Raz, 2005). 

PALGO JOURNAL OF MEDICINE AND MEDICAL SCIENCE

aazab63@yahoo.com 

THE INHIBITORY EFFECT OF LACTOBACILLI ON 
UROPATHOGENIC PSEUDOMONAS IN URINARY TRACT 

INFECTION 
 

Naglaa Abdel Moneim Radi,
2 
and Ahmed Hassan al azab

 
Department of Medical Microbiology and Immunology1 

Faculty of medicine, Beni Suef University.2 
Faculty of Science,Port Said University                                  

*

 
Accepted 30

th
 January, 2018 

bacteria in recurrent UTI calls for alternative and advanced medical solutions, one 
promising alternative is the use probiotics. Lactobacillus is a major part of the lactic acid bacteria group, which inhibits 
the growth of some harmful bacteria as Uropathogenic pseudomonas. So it is effective as probiotic in prevention and 
treatment of recurrent UTIs in women. The study was conducted on 100 patients in urology outpatient clinics Beni
university hospital, Faculty of Medicine, Beni - Suef University.100patients from the urology outpatient they were 
suffering from recurrent urinary tract infection, from whom the Midstream urine samples (100 samples) were collected 

was the most  3rd  predominant isolated organism  followed by E.coli
staphylococcus saprophyticus was the most predominant isolate in pure culture in lower 

UTIs (28%).Standard strain (ATTC 1259) was studied for lactic acid production and its inhibitory effect on Uropathogenic 

Standard strains (ATTC 1259) species on the 15 uropathogenic 
Pseudomonas aeruginosa were inhibited by supernatant containing lactic acid of the 

tested lactobacillus strain. The growth up to the well (no inhibition) the zone is recorded 6 mm.
Lactobacillus acidophilus ATCC L1259 (standard strains) had the mean diameter of inhibitory zone (19.5mm), that mean 

lactobacillus acidophilus ATCC L 1259 to inhibit growth of all uropathogenic 

lactobacillus, E.coli 
 

UTI is one of the most common type of community-acquired, hospital-acquired and recurrent type of infection that occur 
more commonly in women (Mulvey, 2002). 

of organisms in UTI. It possesses specific virulence factors that enable it to colonize 
and produce symptoms of upper or lower UTIs.  

Lower UTI in women is responsible for significant symptoms, morbidity and loss of life quality. It is estimated that several 
hundred millions of women suffer from UTI, with costs to health care providers amounting to over six billion annually 

e incidence of uncomplicated UTI in approximately 0-5% episode per year with recurrence rate of between 
27% and 48%. UTI is considered a problem in pregnancies affecting around 5% of women, and of those 20% may 

2009).  
or more colony forming organisms per ml of urine have been regarded as the acceptable bacterial 

count for UTIs. However, in women, counts of 103 organisms/ml, particularly if associated with irritative bladder 
symptoms and the presence of increased numbers of white blood cells in the urine are now regarded as indicative of 
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acquired and recurrent type of infection that occur 

of organisms in UTI. It possesses specific virulence factors that enable it to colonize 

Lower UTI in women is responsible for significant symptoms, morbidity and loss of life quality. It is estimated that several 
hundred millions of women suffer from UTI, with costs to health care providers amounting to over six billion annually 

5% episode per year with recurrence rate of between 
27% and 48%. UTI is considered a problem in pregnancies affecting around 5% of women, and of those 20% may 

or more colony forming organisms per ml of urine have been regarded as the acceptable bacterial 
organisms/ml, particularly if associated with irritative bladder 

symptoms and the presence of increased numbers of white blood cells in the urine are now regarded as indicative of 
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The usual symptoms of dysuria, frequency of micturition, and occasionally haematuria (particularly terminal) are not 
always pre nsent, and asymptomatic bacteriuria (≥105/ml) may occur. Asymptomatic bacteriuria tends to increase with 
age, and may occur in up to 10%–15% of post-menopausal women. Gram negative organisms, particularly E coli (up to 
85%) are the causative agents in most women suffering from UTI, followed by Enterococcus faecalis and Pseudomonas 
aeruginosa(Foxmanet al., 2011).  

Fifty percentages of women will suffer from at least one urinary tract infection (UTI) during their adult life. UTIs account 
for around 5% of consultations in General Practice and are the second commonest infection after respiratory infections 
(DoH, 1998).15% of community use of antibiotics is for UTIs (DoH, 1998).A few women will suffer significant morbidity 
from the effects of pyelonephritis, an infection of the kidney substance, usually caused by infection ascending from the 
bladder. Most of those suffering morbidity will have underlying causatory abnormalities. 25% of those who have had one 
infection will have at least one further infection, and sometimes, multiple recurrences (Stapleton, 1999).Some will 
develop interstitial cystitis, a debilitating disease of unknown aetiology presumed to originate from recurrent UTI. 

Another important type of UTI is the asymptomatic bacteriuria which is defined as the presence of more than100, 000 
cfu per ml of voided urine in subjects with no symptoms of UTI and can originate in the bladder or the kidneys. Pregnant 
and elderly women have the highest rates of incidence of asymptomatic bacteriuria. Treatment is not recommended in 
the routine practice for asymptomatic bacteriuria, except in pregnant women and individuals undergoing invasive 
procedures. The microorganisms most frequently found as a cause of asymptomatic bacteriuria are E. coli, P. 
aeruginosa, and Gram-positive bacteria such as Enterococcus and S. aureus. Urinary catheters are a route of entry for 
bacteria. Between 10 and 20% of hospitalized patients are catheterized. Catheter-associated UTIs account for 40% of 
all nosocomial infections and are the most common source of Gram negative bacteremia in hospitalized patients. The 
role of biofilm forming pathogens in catheter-associated UTIs is explained in the present review. The pathogens most 
frequently found in this type of UTI are E. coli, Proteus, Enterococcus, Pseudomonas, Enterobacter ,Serratia  , and 
Candida spp., being normally acquired exogenously via manipulation of the catheter and drainage device. 

UTIs may involve only the lower urinary tract (Cystitis), or it may involve the upper urinary tract (Pyelonephritis). 
Asymptomatic bacteriuria if the urine contains significant bacterial count but there are no symptoms. UTI is considered 
complicated if the person has diabetes mellitus, is pregnant or immunocompromised. While UTI is considered 
uncomplicated if a women is healthy and premenopausal(Colgan, 2006). 

Pseudomonas aeruginosa is a common gram-negative rod-shaped bacterium that can cause disease in plants and 
animals, including humans. A species of considerable medical importance, P. aeruginosa is a prototypical "multidrug 
resistant (MDR) pathogen" recognised for its ubiquity, its intrinsically advanced antibiotic resistance mechanisms, and its 
association with serious illnesses especially nosocomial infections  such as ventilator-associated pneumonia and 
various sepsis syndromes. The organism is considered opportunistic  except in immunocompromised individuals, but the 
organism does produce a range of clinically important infections in the immunocompetent and/or in situations where no 
pre-existing vulnerability is required e.g. hot tub folliculitis. In all infections produced by P. aeruginosa, treatment is 
dually complicated by the organism's resistance profile, which may lead to treatment failure and/or expose patients to 
untoward adverse effects from advanced antibiotic drug regimens.In all infections produced by P. aeruginosa, treatment 
is dually complicated by the organism's resistance profile, which may lead to treatment failure and/or expose patients to 
untoward adverse effects from advanced antibiotic drug regimens. This dilemma is a central clinical problem in the field 
of antimicrobial resistance. 

It is citrate, catalase, and oxidase positive. It is found in soil, water, skin flora, and most man-made environments 
throughout the world. It thrives not only in normal atmospheres, but also in hypoxic atmospheres, thus has colonized 
many natural and artificial environments. It uses a wide range of organic material for food; in animals, its versatility 
enables the organism to infect damaged tissues or those with reduced immunity. The symptoms of such infections are 
generalized inflammation and sepsis. If such colonization occur  in critical body organs, such as the lungs, the urinary 
tract, and kidneys, the results can be fatal (Balcht et al., 1994).  
 
 
Antibiotic resistance 
 
One of the most worrisome characteristics of P. aeruginosa is its low antibiotic susceptibility, which is attributable to a 
concerted action of multidrug efflux pumps with chromosomally encoded antibiotic resistance genes 
(e.g., mexAB, mexXY, etc.) and the low permeability of the bacterial cellular envelopes.(Poole ,2004).In addition to this 
intrinsic resistance, P. aeruginosa easily develops acquired resistance either by mutation in chromosomally encoded 
genes or by the horizontal gene transfer of antibiotic resistance determinants. Development of multidrug resistance by P. 
aeruginosa isolates requires several different genetic events, including acquisition of different mutations and/or 
horizontal transfer of antibiotic resistance genes. Hypermutationfavours the selection of mutation-driven antibiotic 
resistance in P. aeruginosa strains producing chronic infections, whereas the clustering of several different antibiotic 
resistance genes in integrons favors the concerted acquisition of antibiotic resistance determinants. Some recent studies  
have shown phenotypic resistance associated to biofilm formation or to the emergence of small-colony variants may be 
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important in the response of P. aeruginosa populations to antibiotics treatment.(Cornelis , 2008).  
 
 
Probiotic 
 
Probiotics are defined as "Live microorganisms which when administered in adequate amounts confer a health benefit 
on the host" (Hamilton and Bruck, 2003). 

The term "probiotics" was first introduced in 1953 by Werner Kollath. Probiotics were defined as microbially derived 
factors that stimulate the growth of other harmless microorganisms. In 1989, Roy Fuller suggested a definition of 
probiotics that has been widely used: "A live microbial feed supplement which beneficially affects the host animal by 
improving its intestinal microbial balance". Fuller's definition emphasizes the requirement of viability for probiotics and 
introduces the aspect of a beneficial effect on the host(Fuller, 1989). 

According to the FAO and WHO guidelines (2001-2002), probiotics used in food must be capable of surviving passage 
through the gut (they must have the ability to resist gastric juices and exposure to bile and able to proliferate and 
colonize GIT. In addition, they must be safe and effective, and maintaining their effectiveness and potency for the 
duration of the shelf-life of the product (Senoket al., 2005). 

The spiraling costs of antibiotic therapy, the appearance of multiresistant bacteria and unsatisfactory therapeutic 
options in recurrent UTI calls for alternative and advanced medical solutions. So far no sufficient means to successfully 
prevent painful and disabling recurrent UTI has been found. Even though long-term oral antibiotic treatment has been 
used with some success as a therapeutic option, this is no longer used due to the development of bacterial resistance. 
One promising alternative is the use probiotics to prevent and treat recurrent complicated and uncomplicated UTI 
(Borchertet al., 2008). 

A study of (Falagaset al., 2006) showed that the use of probiotic is superior to antibiotics for treating recurrent urinary 
tract infections in women. The intravaginal applications of probiotic consisting of Lactobacillus have proved to be 
beneficial in limiting the recurrence of UTI by almost fifty percent in UTI susceptible women with minimum side effects. 

Recently the use of probiotics in urological diseases such as recurrent UTI or bladder cancer. Probiotics is promising 
as an alternative or complementary treatment. Probiotics have the potential for a future alternative prevention and 
treatment strategy in recurrent UTI; especially with emerge of many bacterial resistant strains due to long course of 
antibiotic and inadequate therapy. They are also potentially prevention for cancer development and progression 
(Amdekar et al., 2012). 

It appears that a given strain of Lactobacillus can express several of the known keyfactors that make it able to 
compete in the urogenital  microenvironment. For example, lactobacilli can use many mechanisms toadhere to surfaces, 
such as electrostatic, hydrophobic, hydrophilic,capsular, and fimbrial mechanisms in the urogenital tract, hydrophilic L. 
rhamnosus and hydrophobic Lactobacillus fermentum both colonize. Some strains can bind better to uroepithelial cells 
and inhibit pathogen adhesion (Redondo et al., 2009). 

Another characteristic of lactobacilli was studied that appeared to be important in conferring probiotic action against 
uropathogens. Fifteen strains were found to produce biosurfactant. The substance adsorbed to surfaces and inhibited 
the initial adhesion of E.coli by 70%, also the activity was shown to affect a broad range of pathogens the crude 
substance was analyzed and was found to contain proteins and carbohydrates. The biosurfactant activity is resistant to 
trypsin and pepsin, and sensitive to amylase and lysozyme, and resistant to heating at 75 Co(Velraedset al., 2011). 

The antiadhesive molecules produced by certain lactobacilli hold promise for application to many human sites where 
pathogens attach, colonize, and confer disease (Heinemann et al., 2012). 

So the recurrence rate of UTI can be significantly reduced using one or two capsules vaginally per week for one year, 
with no side effects or yeast infections. The rate of infection was the same as those found in studies using daily 
antibiotics for one year. (Andreu, 2011). 

The appearance of multiresistant bacteria in recurrent UTI calls for alternative and advanced medical solutions, one 
promising alternative is the use probiotics to prevent and treat recurrent complicated and uncomplicated UTI (Reid et al., 
2003). 

Lactobacillus is a major part of the lactic acid bacteria group, which inhibits the growth of some harmful bacteria as 
Uropathogenic Pseudomonas aeruginosa So it is effective as probiotic in prevention and treatment of recurrent UTIs in 
women (Stephanie, 2010).  

 
    

The aim of this work 
 
 

1. Identify the most common UTI causing microorganisms among female patients in Beni Suef university hospital. 
2. Study the antimicrobial sensitivity of the isolated microorganisms and determine the most effective antimicrobial 

agents. 
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3. Evaluate the role of Lactobacillus, stander species, (as a probiotic agent) in controlling of Pseudomonas 
aeruginosa under laboratory conditions. 

4. Genetic study of Pseudomonas antimicrobial resistance 
 
 

PATIENTS, MATERIAL AND METHOD 
 
The study was conducted during the period from January / 2014 to May/ 2015 on 100 patients, from the urology 
outpatient clinics in Beni-Suef university hospital, faculty of Medicine, Beni-Suef University, they were suffering from 
recurrent urinary tract infection. 
A Midstream urine samples (100 samples) following infection control procedures were collected after taking the patient's 
consent. 
All patients of are females with the same age range (from 19-45) years old, All participants were subjected to: 
 
-Detailed history: the duration of recurrent UTI, operations, instrumentation, history of diabetes mellitus, if under any 
treatment, especially antibiotics, its duration, dose and type. Participants who were on antibiotics were asked to come 
one week after the last dose.  
-Mid stream voided urine samples were collected during active phase of infection under aseptic conditions in sterile     
containers then transported to the bacteriological laboratory within half an hour. 
-Urine samples were studied bacteriologically as follows: 
 

1. Quantitative viable bacterial counts 
2. Culture for isolation and identification of different organisms 

 
The virulence factors of urinary Pseudomonas aeruginosa studied was Hemolysin production. 
- 15strains of Pseudomonas isolated in pure culture from both upper and lower were studied for Hemolysin production. 
-The inhibitory effect of the supernatants of lactobacillus isolates on Uropathogenic Pseudomonas aeruginosa will be 
tested in parallel with a standard strains (Lactobacillus acidophilus ATCC L 1259, Lactobacillus acidophilus CCUG5917 , 
Lactobacillus delbrueckii subspecies ATCC 7830, and Lactobacillus fermentum ATCC 20049) obtained from the ATCC 
Culture Collection by the following tests: 
-The inhibitory effects of lactic acid produced by lactobacilli isolates and standard strain on the growth of uropathogenic 
Pseudomonas aeruginosa by the plate-diffusion technique. 
-Quantitative assay of lactic acid produced by both isolated lactobacilli strains and the standard strain using a lactic acid 
dehydrogenase (LDH)commercial test kit. 
-The minimum inhibitory concentration (MIC) of lactic acid on Pseudomonas aeruginosa growth was determined. 
-The bactericidal effect of other inhibitory factors was studied after neutralization of lactic acid by sodium carbonate 
using plate diffusion technique. 
 
 
3.1 GENETIC STUDY OF ANTIMICROBIAL RESISTANCE OF PSEUDOMONAS 
 
Chromosomal DNA was extracted from each P. aeruginosa isolate by DNA extraction kit (DNA extraction kit (from cell 
50 test spin column bioflux): Fermentas, UK) according to manufacturer’s instruction. The bacteria were confirmed using 
the PCR method for nan1 gene of the P. aeruginosa (Strateva T. Microbiological and molecular-genetic investigations 
on the resistance mechanisms and virulence factors in clinical strains of Pseudomonas aeruginosa,2008).PCR was 
carried out with 2 µL template DNA, 0.25 µM of each primer (F: 5’-ATGAATACTTATTTTGATAT and R: 
CTAAATCCATGCTCTGACCC-3’), 0.2 mM deoxyribonucleoside triphosphates, 1X reaction buffer, 2 mM MgCl2 and 1.5 
U Taq DNA polymerase (Fermentas) in a total volume of 25 µL. The DNA was amplified using the following protocol: 
initial denaturation (94 ºC for 5 min), followed by 25 cycles of denaturation (94°C for 35 s), annealing (53°C for 45 s) and 
extension (72°C for 1 min), with a single final extension of 7 min at 72°C. 
 
 
RESULTS 
 
Investigated patients3.1. 
 
One hindered female patients suffering from recurrent UTIs were enrolled in the present study. Concerning ages, the 
age were ranges from 19-45 years old with the following distribution: 33 patients were from 19-30 years, 10 from 31-40 
years and 57 from 41-49 years, with the mean age 42 years with standard deviation (SD) of ± 4.532 Table (1). 
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 Table (1): Age distribution among patients from the studied group. 

Percentage  Number  The age group  

%33  33 19 -30 years old  
%10  10 31- 40 years old  
%57  57 41 – 49 years old  
100%  100 Total number  

 
 
3.2 .RESULTS OF GROUP I (UTI) 
   
Regarding cases of the recurrent urinary tract infections; it was found that 74 /100 (74%) of UTI patients were diagnosed 
after operation, cesarean section or diagnostic urological methods, while the remaining 26/100 (26%) of UTI patients 
had no history of hospital admission or any surgical manipulation. 

Moreover, 45/100 (45%) were diagnosed as having upper urinary tract infection (pyelonephritis) and 55/100 (55%) 
were suffering from lower urinary tract infection (cystitis). 

The results of quantitative culture of the studied urine samples showed the presence of significant bacteriuria in most 
case (81%) 

 
 
3.3.ISOLATED ORGANISMS: 
 
Pseudomonas  was the most  3rd  predominant isolated organism  followed by E.coli (26) ,as pure isolate in upper UTIs 
(23%) , while staphylococcus saprophyticus was the most predominant isolate in pure culture in lower UTIs (28%). 
Fifteen strains of Pseudomonas isolated in pure culture from both upper and lower were studied for Hemolysin 
production. Table (2) shows that 11 out of 17 studied strains of urinary Pseudomonas (100%) produced β hemolysis on 
blood agar. 
 
 Table (2): Virulence factors of urinary Pseudomonas isolated strains. 

%  Haemolytic activity Number of test isolates Isolated strain 
%100  15 15 Pseudomonas 

 
Table (3): The distribution of isolated organisms. 

Isolated organisms  
 
 

The total No. of            (isolated in U-
UTI 55) 

The total No. of            
(isolated in L-UTI 45) 

Total No.of 
isolates (U-UTI & 
L-UTI) 
(100) 

 Pure culture Mixed culture Pure culture Mixed 
culture 

 

 No. % No. % No. % No. % No. % 
Pseudomonas 
aeruginosa  

8 8% 3 3% 5 5% 2 2% 18 18% 

E.coli 7 7% 10 10% 3 3% 5 5% 25 25% 
K. pneumoniae  3 3% 5 5% 2 2% 2 2% 12 12% 
Proteus mirabilis  2 2% 0 0% 3 3% 0 0% 5 5% 
Staphylococcus 
saprophyticus 

2 2% 13 13% 9 9% 4 4% 28 28% 

Staphylococcus 
aureus 

3 3% 0 0% 0 0% 0 0% 3 3% 

Enterococci  0 0% 3 3% 4 4% 3 3% 10 10% 
 
L: lower UTI. 
U:upper UTI. 
 
Table (3) show that Pseudomonas aeruginosa was the most 3rd organism isolated form upper UTI sample (18%), 
followed by Staphylococcus saprophyticus, E.coli, Klebsiella, Enterococcus, Proteus mirabilis (28% - 26%-12% - 10% - 
5 % - 3%) respectively. The relative frequency of isolate in lower UTI, staphylococcus Saprophyticus was the most 
common organism isolated from lower UTI samples (28%),followed by E .coli,  Klebsiella, Enterococcus, Proteus  
mirabilis ( 25% - 12% - 10 % - 5%)respectively. 

Activation of standard Lactobacillus acidophilus ATTC 1259,Lactobacillus acidophilus CCUG5917 subspecies, 
Lactobacillus delbrueckii subspecies ATCC 7830, and Lactobacillus fermentum ATCC 20049, by cultured on MRS 
medium for 48 hrs. at 37 c. 
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REGARDING THE AGAR WELL DIFFUSION TECHNIQUE 
 
Shows the inhibitory effect Lactobacillus Standard strains  species on the 15 uropathogenic  Pseudomonas aeruginosa 
isolates. All strains of Pseudomonas aeruginosa were inhibited by supernatant containing lactic acid of the tested  
Lactobacillus strains(Lactobacillus acidophilus  ATCC L 1259 and  Lactobacillus acidophilus CCUG5917) . The growth 
up to the well (no inhibition) the zone is recorded 6 mm. 

Lactobacillus acidophilus ATCC L1259 and Lactobacillus acidophilus CCUG5917  (standard strain) had the mean 
diameter of inhibitory zone (19.5mm and 18. 4 respectively), that mean the ability tested of Lactobacillus acidophilus 
ATCC L 1259 and Lactobacillus acidophilus CCUG5917, to inhibit growth of all uropathogenic Pseudomonas aeruginosa 
strains. 

Otherwise Lactobacillus delbrueckii subspecies ATCC 7830 and Lactobacillus fermentum ATCC 20049, hadn’t ability 
to inhibit Uropathogenic Pseudomonas aeruginosa by their lactic acid supernatant as inhibit zone < 6mm 
 
 
Analysis of production of Opr f gene in Pseudomonas strains 
 
The 15 Pseudomonas aeruginosa isolates were subjected to PCR for assessment of Opr f gene production, 13 (87%) of 
the isolates proved to be Opr f gene producers. The correlation between the presence of the Opr f gene and resistance 
to penicillin in Pseudomonas aeruginosa was statistically significant 
Figure. (9): PCR detection of Opr f gene. Isolates in lanes 5 and 6were positive, showing bands at 214 kbp. Lane 1 and 
10 shows the DNA marker. Lane 2 is positive control. Lane8is the negative control.  
 
   

(1)   (2)  (3)  (4)   (5)   (6)   (7)  (8)  (9)  (10) 

 
 
RESULTS OF THE STUDY SHOWED THAT 
 
1-Significant bacteriuria was found in all urine samples of UTI patients (100%). 
2-Pseudomonas aeruginosa was the 3rd commonest organisms isolated from the urine samples of UTI patients (49%). 
3-As regard hemolysin production, 11 out of 17 strains of urinary Pseudomonas aeruginosa (64.7%) produce complete 

hemolysis on blood agar. 
4-Regarding the concentration of lactic acid that was secreted by the standard strains(Lactobacillus acidophilus ATCC L 

1295) that was 5.64 mg/ml. 
5-The minimal concentration of lactic acid that inhibits the growth of Uropathogenic Pseudomonas aeruginosa was 2.82 

mg/ml. 
6-Regarding the result of agar well diffusion technique: 
   The mean diameter of the inhibitory zone diameter of standard lactobacillus strains was +- 19.5 mm. 
7-Genetic study of Pseudomonas antimicrobial resistance showed the presence of  Opr F gene in resistance to penicillin 
. 
DISCUSSION 
 
In the present study, the hemolysin positive pseudomonas was 15 of 15pure isolates (100%) and these isolates were 
from patients with pyelonephritis and ureteric complications. This result came congruent with that of (Stark, et al., 2003). 
They found that 95/95 pseudomonas strains that were isolated from a wide range of urine specimens in four hospitals 
were positive for hemolysin production when grown on sheep blood agar. 
  Several different epidemiological studies indicate that Pseudomonas aeruginosa is a nosocomial pathogen – 
nosocomial 
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infections are infections resulting from treatment in a hospital or a healthcare service unit; infections are considered 
nosocomial if they first appear within 48 hours or more after hospital admission or within 30 days after discharge. There 
is also evidence suggesting that antibiotic resistance is increasing in recent years in Pseudomonas aeruginosa. 
According to the Center for Disease Control and Prevention (CDC), the overall incidence of Pseudomonas aeruginosa 
infections in US hospitals averages about 0.4 percent (4 per 1000 discharges), and the bacterium is the fourth most 
commonly-isolated nosocomial pathogen accounting for 10 percent of all hospital-acquired infectionsPseudomonas 
aeruginosa causes urinary tract infections, respiratory system infections, dermatitis, soft tissue infections, bacteremia, 
bone and joint infections, gastrointestinal infections and a variety of systemic infections, particularly in patients with 
severe burns, in cancer and in AIDS patients who are immuno-suppressed. 

Pseudomonas aeruginosa infection represents a serious problem in patients hospitalized with cancer, cystic fibrosis, 
and burns. The case fatality rate in these patients is almost 50 percent. 

Pseudomonas aeruginosa like other Gram-negative bacteria is difficult to treat with existing antibiotics, but may in 
addition develop resistance after unsuccessful treatment. Thus, Pseudomonas aeruginosa infections are an increasing 
threat to the community. 

Our study showed that the common age of women with UTI was from 41-49 years old (57%) with a mean age of 42 ± 
4.532. Age distribution in our study was consistent with what was reported by Lane and Takha (2011), where 55- 65% of 
women within the age of 40 - 50 years have had at least one UTI. However, UTIs can affect anyone at any time of life. 

Pseudomonas aeruginosa causes urinary tract infections, respiratory system infections, dermatitis, soft tissue 
infections, bacteremia, bone and joint infections, gastrointestinal infections and a variety of systemic infections, 
particularly in patients with severe burns, in cancer and in AIDS patients who are immuno-suppressed. 

Pseudomonas aeruginosa infection represents a serious problem in patients hospitalized with cancer, cystic fibrosis, 
and burns. The case fatality rate in these patients is almost 50 percent. 

Pseudomonas aeruginosa like other Gram-negative bacteria is difficult to treat with existing antibiotics, but may in 
addition develop resistance after unsuccessful treatment. Thus, Pseudomonas aeruginosa infections are an increasing 
threat to the community. 

Concerning the order of the isolated strains from urine samples in the current study, Pseudomonas   represented 35% 
of the isolates followed by Enterobacteriaceae (Proteus mirabilis and Klebsiella species). This distribution paralleled the 
finding of Rituparna, (2010), who reported that E.coli was the predominant organism isolated, followed by other 
Pseudomonas Proteus mirabilis and Klebsiella species were identified most frequently. 

Pseudomonas aeruginosaa particularly dangerous pathogen due to the fact that few antibiotics are effective (a few 
effective ones are fluoroquinolones, amikacin and gentamicin, and certain broad-spectrum Beta-lactam antibiotics like 
imipenim).  Resistance is due to outer membrane permeablility or mulitdrug efflux pumps, and the ability of it to create 
new resistant strains on exposure to antibiotics. (Abigail, et al 1994). 

Primary selection of potentially effective probiotic strains must be performed through the application of ‘in vitro’ 
techniques. Production of antagonistic substances (organic acids, hydrogen peroxide or bacteriocins) against pathogens 
is a technique that is widely used (Strus et al., 2002). 

There are new strategies in   prevention and treatment of urinary tract infection, these strategies include the use of 
probiotics.. Most of probiotic bacteria has the ability to digest lactose and converting it into lactic acid, so lowering the 
microenvironmental pH. In this group, Lactobacillus, Enterococcus, Streptococcus, Pediococcus, and Bifidobacteria are 
included (Mombelli and Gismondo. 2000). 

A group of investigators reported that Lactobacillus strains inhibit the growth of Gram-negative pathogenic bacteria. 
This growth-inhibiting activity has generally been attributed to the fact that Lactobacillus species lower the pH and/or 
produce lactic acid. For example, strains of L. acidophilus, L. casei subsp. rhamnosus, and Lactobacillus bulgaricus 
inhibited the growth of clinical isolates of uropathogenic pseudomonas, E. coli, and Klebsiella pneumoniae (Forestier, et 
al. 2001). 

In an experimental study, the in vitro testing provided an approach for determination of the ability of lactobacilli to 
inhibit the growth of some pathogens. L. fermentum completely inhibited pseudomonas colonization of the urinary tract 
of mice (Nader et al., 1996). 

In the present study the amounts of D- lactic acid produced from the standard strain after overnight incubation on MRS 
broth were analysed  enzymically  by using a lactic acid dehydrogenase (LDH) commercial test kit. The result showed 
that the concentration of lactic acid was secreted by the standard strain (lactobacillus acidophilus ATCC L 1259) (5.64 
mg/ml). 

As regarding the MIC of lactobacilli supernatants lactic acid on Uropathogenic pseudomonas, showed that the minimal 
concentration of lactic acid that inhibits Uropathogenic pseudomonas growth was 2.82 mg/ml. 

In a study conducted by Domitille, et al., (2005), they used a commercial kit to determine the concentration of lactic 
acid in lactobacilli culture supernatants. The inhibitory effect of increasing concentrations of lactic acid (concentrations 
ranging from 4-5.5 mg/ml) was a dose-dependent killing activity. 

Kiňová, et al., (2001) studied the antagonistic activity of L. acidophilus against several potential pathogens. They 
reported that the highest inhibitory activity was detected against pseudomonas, with inhibition zone of (20.75 ± 4.90 mm  
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SD). This result is compatible with the present study as the mean diameter of the inhibition zone of L. acidophilus ATCC 
L1259 standard strain was (19.5 ± 5.18 mm SD). 

A study conducted by Gregor Reid. (2011) showed that the proof of urogenital colonization and protection from 
infection was obtained from a clinical trial in which 55 postmenopausal women were given one suppository of lactobacilli 
probiotic weekly for 1 year. The patients were followed up after 2 weeks and then monthly. Their data were included to 
examine infection rates, and the side effects. The UTI infection rate decreased from 6.0 per previous year to 1.6 (73% 
decrease) for those given lactobacilli. The viable lactobacillus counts recovered from vaginal swabs increased with 
therapy, especially for months 7–12 for lactobacilli-treated patients, during which time lower UTI rates were seen. 

This clinical trial confirms the beneficial of using lactobacillus strains in treatment and prevention of UTI infection. 
Based on the findings in this study, it can be concluded that Lactobacillus strains(standard strains), are able to inhibit 

the growth of uropathogens especially pseudomonas by the effect of lactic acid with or without other inhibitory 
substances.   

OprF, the major outer-membrane protein in Pseudomonas has been studied extensively due to its utility as a vaccine 
component, its role in antimicrobial drug resistance, and its porin function (De´ et al., 1995; Jaouen et al., 2004; 
Orange1994; Rawling et al., 1995; Worgall et al., 2005). This protein has only been found in this genus (but see Rediers 
et al., 2004) and may be considered as a diagnostic protein for Pseudomonas sensustricto (de Mot et al., 1994; 
Vermeiren et al., 1999; Aagot et al., 2001). OprF shares C-terminal similarity with OmpA of Escherichia coli and thus is a 
member of the OmpA superfamily of porins(de Mot et al., 1994). 

Oprf is a multifunctional protein. It is a nonspecific porin permitting passive diffusion of small polar nutrients (Orange, 
1994). The OprF pore changes its channel size according to the growth conditions, and this could affect outer-
membrane permeability in the three major species of the genus Pseudomonas: P. fluorescens, P. putida and P. 
aeruginosa (De´ et al., 1997; Jaouen et al., 2004). OprF is also involved in maintaining cell shape and in growth in a low-
osmolarity environment (Woodruff & Hancock, 1989 Rawling et al., 1998). Moreover, this protein probably plays a role in 
adhesion to roots in P. fluorescens strains isolated from the rhizosphere (de Mot et al., 1992) and in adhesion to 
fibronectin in P. fluorescens (Rebie`re-Hue¨t, et al., 1999) For P. aeruginosa, it has recently been reported that the 
binding of human interferon-c to OprF results in the expression of the PA-I lectin, a quorum-sensing-dependent virulence 
determinant (Wu, et al., 2005). 

OprF, the major outer-membrane protein in Pseudomonas has been studied extensively due to its utility as a vaccine 
component, its role in antimicrobial drug resistance, and its porin function (De´ et al., 1995; Jaouen et al., 2004; 
Orange1994; Rawling et al., 1995; Worgall et al., 2005). This protein has only been found in this genus (but see Rediers 
et al., 2004) and may be considered as a diagnostic protein for Pseudomonas sensustricto (de Mot et al., 1994; 
Vermeiren et al., 1999; Aagot et al., 2001). OprF shares C-terminal similarity with OmpA of Escherichia coli and thus is a 
member of the OmpA superfamily of porins(de Mot et al., 1994). 

OprF is a multifunctional protein. It is a nonspecific porin permitting passive diffusion of small polar nutrients (Orange, 
1994). The OprF pore changes its channel size according to the growth conditions, and this could affect outer-
membrane permeability in the three major species of the genus Pseudomonas: P. fluorescens, P. putida and P. 
aeruginosa (De´ et al., 1997; Jaouen et al., 2004). OprF is also involved in maintaining cell shape and in growth in a low-
osmolarity environment (Woodruff & Hancock, 1989 Rawling et al., 1998). Moreover, this protein probably plays a role in 
adhesion to roots in P. fluorescens strains isolated from the rhizosphere (de Mot et al., 1992) and in adhesion to 
fibronectin in P. fluorescens (Rebie`re-Hue¨t, et al., 1999) For P. aeruginosa, it has recently been reported that the 
binding of human interferon-c to OprF results in the expression of the PA-I lectin, a quorum-sensing-dependent virulence 
determinant (Wu, et al., 2005). 
 
 
CONCLUSION 
 
It can be confirmed that Lactobacillus stander  strains are able to inhibit the growth of uropathogens especially 
Pseudomonas aeruginosa by the effect of lactic acid with or without other inhibitory substances, lactobacillus acidophilus 
ATCC L1259andLactobacillus acidophilus CCUG5917(standard strains) had the mean diameter of inhibitory zone 
(19.5mm and 18.4respectively), that mean the ability tested of lactobacillus stander strains to inhibit growth of all 
Uropathogenic pseudomonas aeruginosa. 
    Genetic study of Pseudomonas antimicrobial resistance showed the presence of  Opr F gene in resistance to 
penicillin. 
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