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Abstract

     The present study aimed to compare between types and percentages of bacterial isolates from urine samples of hospitalized patients who suffer from urinary tract problems and need to use different catheter methods. There were high significant differences (P≥0.05) in bacterial isolation percentages before and after catheter using in urithral and external ( condom) catheter methods, the results showed 77 (75.4%) of examining urine culture had no bacterial growth and 25 (24.6%) of them were positive before urinary catheter used, included different types of bacteria which were mostly E.coli, Proteus sp., Coagulase negative Staphylococci(CONS), S.aureus, Klebsiella sp., Pseudomonas aeruginosa and Streptococcus faecalis with variable percentages were 8 (7.8%), 7 (6.8%), 4 (3.9%), 2 (1.96%), 2 (1.96) and 1 (.98%) for last two types respectively, while all  urine culture examination  give positive results 102 (100%) after a period of catheter used for the same patients, The same bacterial species were isolated as following; (CONS), Proteus sp., E.coli, S.aureus and Klebsiella sp. formed highest rates of isolation in urinary tract infections associated with catheterization ranged 24 (23.52%), 23 (22.54%), 15 (14.7%) and 10 (9.8%) to each of the last two types respectively. It was also possible to isolate same species with the Enterobacter, Citrobacter and Streptococcus faecalis about 5 (9.8%) for two former and 4 (7.8%) respectively in direct bladder catheter method and not isolate it in other methods . Also the study shows the common bacterial species under experiment could  resist to used antibiotics, especially the bacteria which isolated after the urinary catheterization, and the most resistant types were Pseudomonas aeroginosa and S. aureus followed by E. coli.

الخلاصة
هدفت هذه الدراسة إلى عزل وتشخيص البكتريا المسببة إلى التهاب المجاري البولية للمرضى الذين يعانون من انسداد المجاري البولية والراقدين في المستشفى . تم عزل البكتريا لمرتين لنفس المرضى قبل وبعد استخدامهم لطرق مختلفة لقسطرة المجاري البولية. بينت الدراسة إن هناك فروق معنوية (0.05P≥) للنسب المؤية للعزلات البكتيرية قبل وبعد استخدام هؤلاء المرضى طرق القسطرة البولية وخاصة النوعين قسطرة داخل الاحليل والقسطرة الخارجية للاحليل، أوضحت الدراسة إن 25(24%) من عينات الإدرار كانت موجبة الزرع البكتيري في حالة قبل استخدام القسطرة تضمن الأنواع E.coli, Proteus sp., Staphylococci(CONS), S.aureus, Klebsiella sp., Pseudomonas aeruginosa, Streptococcus faecalis و بنسب عزل مختلفة.

بينما كانت عينات الإدرار المأخوذة بعد استخدام طرق القسطرة المختلفة ولفترة زمنية معينة ولنفس المرضى قد بينت فحصا زرعيا ايجابيا وبنسبة 100% كما تم عزل نفس الأنواع البكتيرية المذكور إضافة إلى بكتريا Enterobacter  و Citrobacter  بنسبة 5 (9.8%) و 4(7.8%) على التوالي في طريقة قسطرة المثانة المباشر عن طريق جدار البطن . كما بينت الدراسة إن اغلب الأنواع البكتيرية كانت مقاومة للمضادات الحياتية المستخدمة وخاصة تلك الأنواع التي عزلت بعد استخدام القسطرة البولية.
Introduction 
    The bacterial infections of urinary tract (UTI) are very common in humans both between men and women and even children sometimes, the scientific references pointed about 2500 cases of urinary tract infections are reviewing hospitals annually   (Mandell, 2000). In addition to the already hospitalized infected and in spite of that, some references indicate the occurrence of such infection among women than men especially advanced age or pregnant women. The term of urinary tract infections known generally to all inflammations of urinary system which contains infection of kidney (pyelonephritis), bladder( cystitis) and the urethra ( urethritis) (Warren, et al; 1999). Urinary tract infection that may be simple in some cases, especially when absence some factors overlapping with the bacterial infection that often is more complicated for example patients who suffer from cases of treatment failure or difficulty they suffering at the same time from autopsy or congenital malformations in the urinary tract or defect in their bladder function or prostate gland hypertrophy in men in addition to the urinary stone formation and some of immunosuppressive  diseases such as diabetes, cancer play a major role in incidence the complexity of the foregoing (McCue, 2004) . The process of urinary  tract catheterization that use  to remove obstructions and blockages are considered an important factor in the occurrence of acute and chronic(UTI). Coliform and non coliform  are common bacteria responsible for this infections , as Staphylococcus aureus, coagulase negative Staphylococci, Pseudomonas aeruginosa, Streptococcus faecalis ( Dewey, et al; 2005) .  Other major causes moreover, Chlamydia and Mycoplasma and some viruses able  to cause the same infections or have important  role in the formation of stones like  Proteus sp. or a layer of living cells (biofilm) around of catheter tube, that lead to clogging the tube and repl between the time and other(Godfrey &Evans, 2000). The signs of urinary tract infection showed after the arrival of bacteria from the beginning urethra to the mucosal layer of  bladder, which then begins to influence them toxins and other virulence factors with high temperature, chill and pain in the back and abdomen with a state of interrupting the urine which appears turbid and bloody (heamaturia). The urine in cases of healthy person being completely sterile only in cases of  presence microorganisms may be from various sources such as transfer organisms  from the gastrointestinal tract to near urethra and this so-called endogenous  infection. The other presence of microorganisms may be due to factors such as the use of catheterization methods or through various contamination of workers or nurses hands or  because of the long term patients hospitalization and this is called exogenous infection or hospitals acquired infection( Hooton & Stamm, 1997). The urinary tract catheterization is a necessary process to put in an orderly urine of patients who suffer medical problems in the urinary tract caused by a narrowing or blockage due to some distortions autopsy or when surgical interference, chemotherapy or in the case of the inefficiency of the bladder ,as a result of these different obstacles in the catheterization ways and methods would differ the catheterization may be temporary and is usually used latex tubes for short time , which include urethral catheterization, bladder catheterization directly through the wall of the abdomen and external condom catheterization ,the another type it may be prolonged and that as indicated by scientific references characterized as the best in the mechanical of urine put out with aesthetic side and add a few potential pathogenic microorganisms that cause catheter associated urinary tract infections (S.A.H.C., 1995). The causes of bacterial infection in catheterization cases due to the bacterial arrival ability inside of urine tract through the catheter pipe wall and the epithelial lumen of urethra and then invasive mucosal tissue or by  internal  contaminated urine back possibility from urine bags to the top again to enter the stream . Moreover, the catheter pipe contamination by hands of nurses working before use and frequent use of the empty urine containers is another source of infection ( Bass, 2003). 
Materials and methods 

1- Materials : All generals and diagnostic cultures media, reagents , solutions  and antibiotics disk used were manufactured by Oxoid ,Mast and  Difico companies. 

2- Methods: 

Samples collection 

 about 153  urine samples were collected from patients who suffer from the medical problems in the urinary tract and they were  dependent on various tools urinary catheterization, in educational Al-Sadr hospital and Al-Hakim General hospital in the holy city of Najaf during October 2007 and April 2008 , two samples were taken from each patient almost before and after catheter use from mid stream urine after washing the urethra with soap and water or with localized disinfectant in the same way the sample taken from catheterization patients when exchange or remove catheter tube, then transfer the samples to a laboratory under sterile conditions for bacteriological tests. 
Isolation and identification 
 Samples were cultured directly on the culture media which prepared later advance and then conducted laboratory tests to diagnose the bacteria depending on (Collee et al, 1996) and ( Hooton & Stamm, 1997) used in diagnosis, as follows: 
1- Morphological tests:
a) Cellular diagnosis: This was done to examine the Gram's stain slides to identify the shape, arrangement of bacterial cells and the nature of their reaction with stain. 

b) Cultural diagnosis: included of diagnosing the shape and size of bacterial colonies and their impact on selective and general cultures media as follows: 
- Nutrient agar: used to determine the shape of bacterial colonies and the disclosure of certain dyes produced by Pseudomonas aeruginosa like pyocianine. 
- Blood agar: used to diagnose Streptococcus feacalis and species of Staphylococcus to determine the type of their blood  hemolysis. 
- MacConkey agar: used to distinguish the Lactose fermenter bacteria (coliform) from the others (non coliform). 

 - Mannitol salt agar: used to diagnose Staphylococcus aureus and other species.

 - Eosin methylene blue: used to distinguish E.coli from Klebsiella spp.

 - Motility media: used to diagnose motile from non-motile bacteria. 

 -Muller-Hinton agar: to accomplish the antibiotics sensitivity test. 
2- Biochemical tests: 
- Catalase enzyme test: used to differentiate between Gram positive cocci bacteria. 
- Oxidase enzyme test: used to diagnose Pseudomonas aeruginosa. 
- Coagulase enzyme test: used to differentiate between S. aureus from the other Staphylococci. 

- Sugars fermentation test : used to test the fermentation ability of different sugars. 
- Methyle red-Vogas Proskaure test: used to distinguish between types of coliform bacteria. 
- Indol test: to examine the E.coli. 
- Urase enzyme test: Used to confirmative examination of Proteus sp. 

3- Antibiotics sensitivity test:  used disk method according to (Paul, et al; 2000)

Results and discussion 

         The results of this study showed due to  examination of urine culture for 153 samples were taken from patients who suffer from problems in them urinary tracts and the users of three major types of urinary tract catheter methods are the urethral catheter , external catheter (condom drainage) and direct bladder catheter through the wall of the abdomen (for long time ).Two urine samples of 102 patients were taken before the urinary catheter and again after using, for the users of two catheter types only (urethral catheter and external catheter) because of dealing easily with them , the shortness time of catheterization and availing samples. 
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Figure (1) Bacterial types before and after catheterization for urethral and external methods only
The bacterial species isolated from varying urinary tract infections showed differences  before and after urinary catheterization. Seventy-seven (75.4%) of examining urine culture had no bacterial growth and 25 (24.6%) of them were positive before urinary catheter included different types of bacteria which were mostly E.coli and Proteus sp.(figure 1), coagulase negative Staphylococci(CONS), S.aureus, Klebsiella sp., Pseudomonas aeroginosa and Streptococcus feacalis with variable percentages which were 8 (7.8%), 7 (6.8%), 4 (3.9%), 2 (1.96%), 2 (1.96) and 1 (.98%) for last two types respectively, while all  urine culture examination  give positive results 102 (100%) after a period of catheter use for the same patients of urethral and external catheter, the same bacterial species were isolated as following; (CONS), Proteus sp., E.coli, S.aureus and Klebsiella sp formed the highest rates of isolates in urinary tract infections associated with catheterization ranged 24 (23.52%), 23 (22.54%), 15 (14.7%) and 10 (9.8%) to each of the last two types respectively, in addition to Citrobacter sp. and mix bacterial growth isolates that appeared . There are high significant differences (p≥ 0.05) in the proportions of bacterial isolation in the case of urinary tract infection associated with catheterization with the ratios of bacterial isolated before the use of catheter for the same patients, These results agreed with a lot of studies conducted in this regard, including (Ruhl, et al; 2005  ) , (Christensen, et al; 2001 ). These studies were noted the infections ranged between (45% and 85%) before and after catheter use. One of the most common reasons of urinary tract infection are the easily transmission of bacteria from the gastrointestinal tract to the beginning of urethra, especially in the women, also the secreted vaginal fluids nearby urethra which create a suitable condition  which may help to presence of bacteria predominantly  (Wing, et al; 1999). Some obstructions or blockage are the increased presence of urine salts which lead to stone formation which impede the movement of urine and causing some injuries in the internal lining of the urethra consider as another reason to infection. Moreover, the urine is an appropriate media for the growth and multiplication of bacteria that cause those infections not to mention poor health awareness and care will be added (Bartges,2007). In the case of infections associated with the use of the urinary catheter techniques by means of external plastic or metal help to facilitate the urine flow of patients who suffer from such problems that might be the result of mechanical or surgical interventions lead to difficulty urinating naturally that these methods are the major reason of the development and complexity into chronic and complex infections. Godfrey &Evans, (2000) explained that the bacteria can enter the stream through the urinary catheter tube summit, which might be bearing bacteria or penetrate it between the wall of catheter pipe and the epithelial layer of the urethra or through contact the pipe with urine bag or may be back in opposite direction to the top , and sometimes the process of entering catheter tube into the urethra may cause scratches or cuts in tissue layers, Morever when using inappropriate sizes of catheter tubes to the patient may allow for some opportunistic bacteria such as Staphylococcus to invasive tissue (Tambyah and Maki, 2000), (Toritsuotsukabyoin, et al; 2002)  the another important points must be take the skill of the nurse at work, experience and sterilize hands , wearing sterile gloves and sterilization of the urethra are necessary before that process in addition to non-use of empty urine containers frequently (Crow, et al; 1996).That it is necessary to maintain the catheterization  system to be completely closed to limit bacterial access to it, of course, the presence of the patient already inside the hospital for a long time increases the chance of exposure to pathogenic bacteria and lead to hospital acquired infection (Christensen, &  Jepsen; 2001  ).
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Figure (2) Percentage of bacterial types after using urethral catheter
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Figure (3) Bacterial types after using external catheter ( condom )
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Figure (4) Bacterial types after using direct bladder catheter for long time
The figures (2, 3 and 4) indicate the ratios of bacterial species isolated from infected urinary tract infection after using different methods  of urinary catheter, which included the study urethral catheter, external catheter(condom) and direct bladder catheter through the abdominal wall for a long-term, noted that there are bacterial types almost prevailed to some extent in their presence in all methods listed such as Pseudomonas aeruginosa where isolate ratios ranged between 13 (25.4%), 10 (1906%) and 6 (11.7%) and E. coli ranged 7 (1307%), 10 (19.6%) and 8 (15.8%) in patients users of the urethral catheter and external catheter and  direct bladder catheter respectively in fact that these bacteria with a more pathogenecity as well as causing severe and common urinary tract infections (Sleigh and Timbury, 1994) . While CONS and S. aureus isolate formed the highest proportion in the external catheter and a urethral catheter ranged 8 (15.8%) and 16 (31.3%) respectively, due to the fact that these bacteria is present mainly naturally on the skin and their opportunistic infections in events whenever the opportunity available such as the use of external and internal catheter cause scratches (Mandell,2000) .

There is also Klebsiella sp. with convergent rates between 6 (11.7%) and 4 (7.8%) of the two above methods. It was also possible to isolate each of the Enterobacter, Citrobacter and Streptococcus faecalis about 5 (9.8%) for two former and 4 (7.8%), respectively, in direct bladder catheter through hole in the abdomen and not isolate it in other methods because of these species of coliform bacteria has reason its presence in direct bladder catheter method is the overlap of the surgical abdomen and bowel at the time of the catheter process (Godfrey & Evans, 2000). The study showed high proportion of the emergence of mixed bacterial growth in cases of urethral catheter and direct bladder catheter ranged 12 (23.5%) and 6 (13.7%) respectively, due to the fact that most infections may be chronic for a long time to allow the presence of other types of bacteria may cause secondary infections (Woollons, 1996). Most results cited above may be substantially identical to many studies  ( Ruhl, et al; 2005 and Crow, et al; 1996) who isolate Pseudomonas aeruginosa, E. coli , CONS, S. aureus and coliform bacteria with percentages ranged (35% - 90% of clinical cases) for the same catheter methods mentioned above, while those results differed somewhat with the study of (Gantz & Noskin, 1997). who didn't isolate coliform bacteria and Klebsiella sp. .Most bacterial species that were mentioned in particular the Gram negative are common causes of urinary tract infection, in spite of the fact that some of these causing kidney stones such as  Proteus sp. , which had been isolated in this study for some patients before and after the catheter use about 7 (6.8%) and 23 (22.54%) of cases, which it lead to narrowing by produced the urase enzyme cause the analysis of urea to ammonia ions that increase of  urine alkaline, which results in combining salt and composition of stones, which is more complex in minor and major infections (Bass, 2003), and leads the existence of this and other bacteria to the formation of calcification or a layer of living cells( biofilme ) on the surface of catheter tube leading to impede the movement and the flow of urine, causing of repeat exchange of catheter tube and thus increase the likelihood of recurrence of infection when replacement (Stickler, and  Zimakoff 1994).  
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Figure  (5) the percentage of bacterial antibiotics resistance

The process of using urinary catheter is a major cause of the conversion of many acute urinary tract infections to chronic difficult in treatment and that the presence of bacteria constantly with giving antibiotics randomly which increases the resistance to used antibiotics(Dewey, et al; 2005) and this is illustrated by Fig (5), which shows how the common bacterial species under experiment could  resist to antibiotics, the bacteria  isolated after the urinary catheter and after  use of antibiotics, where most types of bacterial isolates Pseudomonas aeruginosa and S. aureus resistant to Tobramycin and Amoxicillin 22 (91%), 24 (100%) respectively, followed by E. coli while the above types were less resistance to Ceftriaxone and Nrofloxacin due to the fact that these types of bacterial high ability to antibiotics resistance because of containing resistant genes and plasmids and adaptation to the environment of hospitals and the frequent use of antibiotics indiscriminately could lead to increased genetic mutations thus resistance surrounding conditions this was noted by many studies (Bailey, 1994).
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