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Abstract

This study investigated the susceptibility pattern of different bacteria isolated from urinary tract
infection to different antibiotics. 83 uropathogen bacteria were isolated from 300 urine samples
taken from patients attended to Tikrit Teaching Hospital from March, 2011 through February,
2012. The patients were males and females aged between 4 days to 95 years. Bacteria obtained
from urine samples were cultured and tested for antimicrobial susceptibility to 16 kinds of anti-
biotics. Urine samples were cultured on different media and incubated, thereafter bacteria were
isolated and purified by streaking four times on the same media; isolates were identified depend-
ing on morphological, microscopic, and biochemical characteristics. The isolated strains of bacte-
ria were tested for their susceptibility to some antibiotics using disk diffusion method. The anta-
gonistic activity was evaluated by observing a clear zone of inhibition growth. The results showed
that the bacterial species of Eschericia coli, Proteus mirabilis, Klebsiella pneumonia, Citrobacter di-
versus, Citrobacter freundii, Enterobacter aerogenes, Yersinia pestis, Pseudomonas aeruginosa,
Klebsiella oxytoca and Hafnia alvei were identified in 44 (53%), 18 (21.7%), 4 (4.8%), 4 (4.8%), 3
(3.6%), 3 (3.6%), 3 (3.6%), 2 (2.4%), 1 (1.2%) and 1 (1.2%), respectively, of the isolates. The re-
sults of antimicrobial susceptibility test showed that 83 (100%) isolates were resistant to Ampi-
cillin, Rifampicin and Erythromycin. 75 (90.3%) isolates were resistant to Cefotaxime, 67 (80.7%)
isolates were resistant to Tobramyci. 66 (79.5%), 65 (78.3%), 56 (67.4%) and 48 (57.8%) isolates
showed susceptibility to Nalidixic acid, Tetracycline, Nitrofurantoin, Chloramphenicol, respec-
tively. 45 (54.2%) isolates were resistant to Azithromycin, Norfloxacin and Ciprofloxacin. Mero-
penem, Gentamicin, Amikacin, and Imipenem show significant effect on 35 (42.1%), 32 (38.5%),
27 (32.5%) and 1 (1.2%) isolates, respectively. In conclusion, significant bacteria count isolated
from urine samples is pathogenic. The most effective antibiotic in inhibiting the bacterial growth
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was Imipenem while Ampicillin, Rifampicin and Erythromycin showed no effect on all 83 isolates
(100%).
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1. Introduction

Urinary tract infection (UTI) is the second most common clinical indication for empirical antimicrobial treat-
ment in primary and secondary care, and urine samples constitute the largest single category of specimens ex-
amined in most medical microbiological laboratories. Healthcare practitioners regularly have to make decisions
about prescription of antibiotics for UTI. Criteria for the diagnosis of UTI vary greatly, depending on the patient
and the context [1].

UTIs, including cystitis and pyelonephritis, are the most common infectious diseases in childhood [2]. E. coli
accounts for as much as 90% of the community-acquired and 50% of the nosocomial UTIs [3]. UTlIs are respon-
sible for more than 7 million patient visits and one million hospital admissions (due to complications) per year
in the United States only. Additional diseases include neonatal meningitis responsible for about 0.25 per 1000
live births in industrialized countries and 2.66 per 1000 in developing countries [4].

Bacterial identification and susceptibility tests are important for selecting the appropriate antimicrobial agent
affecting bacterial diseases [5]. Thus, the accurate diagnosis of UTI and determination of antibiotic sensitivity
pattern is important for selection of appropriate drug for effective treatment. This is why this study is important
worldwide. Despite published guidelines for the optimal selection of an antimicrobial agent and duration of
therapy, studies demonstrate a wide variation in prescribing practices [6]-[10]. This study investigates the sus-
ceptibility of different bacterial organisms isolated from urinary tract infection to different antibiotics.

2. Materials and Methods
2.1. Collection of Samples

The population of the study consists of all patients who did urine tests in Tikrit Teaching Hospital during the pe-
riod from 1st March, 2011 till last February, 2012. An appropriate sample was selected. In specific, 300 patients
were selected from different age groups of male and female who aged between 4 days to 95 years to be the sam-
ple of study. The selected patients were suffering from different Urinary tract infections (UTIs). For each case,
the information was recorded in the form prepared for this purpose included a range of data such as name, age,
sex, address, type of sample, date of sample collection, type of chronic diseases, date of entry to the hospital and
whether the patients smoke or not. The samples of urine were collected in a disposable sterile container. Sam-
ples were collected in the morning and transferred immediately to the unit of laboratories for culturing on Blood,
Nutrient and MacConkey agar. Ethical clearance was obtained for this study from the management of Tikrit
Teaching Hospital and the patients involved.

2.2. Isolation and Identification of Bacteria

1. Isolation

Urine samples were cultured on different media including Blood agar, McConkey agar and Nutrient agar and
incubated at 37°C for 24 hours. Thereafter bacteria were isolated and purified by streaking four times on the
same media [11].

2. ldentification of Isolates

A. Microscopic examination

The suspected colonies were stained using gram stain method, and their shapes, colors and arrangements were
observed under light microscope.

B. Biochemical tests

All bacteriological isolates were examined and confirmed by biochemical tests according to Baron and Ber-
gey’s manual of determinative bacteriology and other references [12]-[16].
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2.3. Antimicrobial Susceptibility Test

Antimicrobial Susceptibility Test was done by Kirby-Bauer method according to [17] which modified by World
Health Organization [18] as follows:

The adjusted suspension used within 15 minutes to inoculate the plates by dipping a sterile cotton-wool swab
into the suspension and removing the excess liquid by turning the swab against the side of the container above
the level of the liquid. The swab was streaked evenly over the entire surface of the plate by swabbing in three
directions, rotating the plate through an angle of 60° after each application. Finally, the swab was passed round
the edge of the agar surface. The plate was allowed to dry with the lid closed before applying discs. The antimi-
crobial discs were placed on the inoculated plates using a pair of sterile forceps. Plates were incubated at 35°C -
37°C for 18 - 20 hrs. After overnight incubation, the diameter of each inhibition zone (including the diameter of
the disc) was measured and recorded in mm [18]-[20]. The antibiotics used were Ampicillin Rifampicin, Eryt-
hromycin, Cefotaxime, Tobramyci, Nalidixic acid, Tetracycline, Nitrofurantoin, Chloramphenicol, Azithromy-
cin, Norfloxacin, Ciprofloxacin, Meropenem, Gentamicin, Amikacin, and Imipenem. Stata statistical package
used to analyze the data.

3. Results

Table 1 and Table 2 show the numbers of isolated and identified bacteria from urine samples. A total of 83
bacteria were isolated with E. coli 44 (53.0%) being the major organism. Next organism of importance is the
Proteus mirabilis 18 (21.7%). (7) isolates of Citrobacter spp. were identified which is equal to (8.4%) of the to-
tal. Their number was (4) isolates of C. diversus and (3) of C. freundii.

(5) isolates of Klebsiella spp. were identified which is equal to (6%) of the total, (4) of them belongs to the
species of K.pneumoniae, the other one belongs to the species of K.oxytoca. (2) isolates of Pseudomonas aeru-
ginosa were identified which is equal to (2.4%) of the total.

The results had also showed identification of Enterobacter aerogenes with (3) isolates which is equal to
(3.6%) of the total.

Finally, results showed identification of (3) isolates of Yersinia pestis which is equal to (3.6%) of the total and
identification of (1) isolates of Hafnia alvei which is equal to (1.2%) out of the total numbers of isolates.

Antimicrobial susceptibility test

Table 3 showed percentages of bacterial strains that were resistant to Ampicillin, Rifampicin, Erythromycin
83 (100%), Cefotaxime 75 (90.3%), Tobramycin 67 (80.7%), Nalidixic acid 66 (79.5%), Tetracycline 65
(78.3%), Nitrofurantoin 56 (67.4%), Chloramphenicol 48 (57.8%), Azithromycin, Norfloxacin and Ciproflox-
acin 45 (54.2%), Meropenem 35 (42.1%), Gentamicin 32 (38.5%), Amikacin 27 (32.5%) and Imipenem 1
(1.2%).

Table 1. Results of biochemical tests that were applied on isolates.

Biochemical tests

Isolates No.
Catalase Oxidase Indole M.R VP Simmon citrate Motility test
Eschericia coli 44 + + + + - _ +
Proteus mirabilis 18 + - - + - + +
Klebsiella pneumoniae 4 + + - - + + _
Klebsiella oxytoca 1 + + + + + + _
Pseudomonas aeruginosa 2 + + - - - + +
Citrobacter freundii 3 + + - + - + +
Citrobacter diversus 4 + + + + — + +
Enterobacter aerogenes 3 + + - - + + +
Yersinia pestis 3 + - - - - _ _
Hafnia alvei 1 + - - - - - +

+: positive; —: negative.
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Table 2. Ability of isolates to fermentation of variety sugars.

Sugars
Isolates No.
Glu Lac Suc Mal Sor Xyl Man Ram Raf
Eschericia coli 44 + + \Y, + + + + \% \Y;
Proteus mirabilis 18 - - \Y - - + + — _
Klebsiella pneumoniae 4 - + + + + + + + +
Klebsiella oxytoca 1 + + + + + + + + +
Pseudomonas aeruginosa 2 - - - \Y - — - + +
Citrobacter freundii 3 + \Y \Y + + + + + \Y
Citrobacter diversus 4 + \V \V + + + + + _
Enterobacter aerogenes 3 + + + + + + - + +
Yersinia pestis 3 - - - + \V] + + - _
Hafnia alvei 1 - - \Y/ + - + + + —

Table 3. Results of antimicrobial susceptibility test.

Number of strains which were

No. Antimicrobial agents tested Conc. pg/disc Antimicrobial class resistant to antibiotics 83 (100%)
1 Chloramphenicol (C) 10 Phenicols 48 (57.8%)
2 Ampicillin (AM) 25 Penicillins 83 (100%)
3 Nalidixic acid (NA) 30 Quinolones 66 (79.5%)
4 Tobramycin (TOB) 10 Aminoglycosides 67 (80.7%)
5 Amikacin (AK) 10 Aminoglycosides 27 (32.5%)
6 Tetracycline (TE) 10 Tetracyclines 65 (78.3%)
7 Ciprofloxacin (CIP) 10 Fluoroquinolones 45 (54.2%)
8 Imipenem (IPM) 10 Carbapenemes 1(1.2%)
9 Cefotaxime (CTX) 10 Cephalosporines 75 (90.3%)
10 Gentamicin (CN) 10 Aminoglycosides 32 (38.5%)
11 Meropenem (MEM) 10 Carbapenemes 35 (42.1%)
12 Rifampicin (RA) 5 Ansamycins 83 (100%)
13 Azithromycin (AZM) 15 MLSK 45 (54.2%)
14 Erythromycin (E) 15 MLSK 83 (100%)
15 Nitrofurantoin (F) 100 Nitrofurans 56 (67.4%)
16 Norfloxacin (NOR) 10 Fluoroquinolones 45 (54.2%)

MLSK: Macrolides, Lincosamides, Streptogramins, Ketolides.

4. Discussion

Urinary tract infections (UTIs) are serious infections worldwide [21]. The reasons for the enumerated resistance
spread of antibiotics in the hospitals may be traced to the random and illogical use of these antibiotics by the
temporary and permanent patients of the hospital [22] [23].

The active way to prevent the enumerated resistance of the drug by pathogens is the logical use of antibiotics
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in addition to being restricted to the specialized physician orders which supplies with the best benefit of antibio-
tics, in addition to the financial expenditures [24].

Most of the studies state that there is a resistance of gram negative bacteria especially members of Enterobac-
teriaceae to antibiotics in their different kinds especially g-lactams antibiotics [25]. This increases the impor-
tance of these bacteria and the infections they cause are often available at the hospitals with the patients who are
inhibited immunologically. g-lactamases are regarded as one of the important and most common among mem-
bers of this family for being able to move between the different species through plasmids that carry encoded
genes of the enzymes. Moreover, the increased amount of these enzymes in quantity and quality had expanded
and complicated the problem [26] [27].

We found that E. coli is the main causative organism in urinary tract infections. This result is consistent with
most of the previous studies [28]-[35]. The percentage of Proteus mirabilis conforms to what [31] [32] [36] [37]
had come up. The reason behind spreading of Proteus mirabilis is because it has many pathogenicity factors like
cilia that help it in adhesion, flagella that helps it to move, in addition to its outer membrane and capsule [38].

The percentage of Citrobacter spp. exceeds that [39] had come up with which was (3.7%). It also exceeds the
percentage that [40] had found. They had reported the existence of C. diversus with a percentage of (4.8%) out
of 517 samples that were collected from different parts of the body. These samples were expected to be infected
in four different countries in Europe, Asia and two Americans.

The percentage of Klebsiella spp. is lower than that [31] [32] [37] had got, and higher than [39] had found, his
percentage was (3.7%).

The results of Pseudomonas aeruginosa are consistent with what [41] had found when he isolated this species
from different infections and injuries. This result also conforms to what [31] had come up, he got a percentage
of (2.4%).

The results regarding Enterobacter aerogenes are close to those [37] [39] had come up with. The reason be-
hind spreading of this species is its opportunistic normal existence in intestine and having many virulence fac-
tors like adhesion factors represented by cilia, in which the germs ability to adhere on cell’s surfaces is regarded
a necessary step to a successful colonization and then causing disease, in addition to having endotoxins
represented by lipopolysaccharide that plays a big role to protect germs from phagocytosis [42].

The results of susceptibility test are consistent with [34] [43] [44] who found that bacteria isolates were most
resistant to Ampicillin and have different resistance levels to different antibiotics. Overall, our results indicated
significant pathogenic bacteria counts in urine samples. Imipenem was the most effective antibiotic in inhibiting
the bacterial growth. These results have important clinical implications. Thus, these antibiotics do best in case of
Urinary tract infections.

5. Conclusion

This study has examined the effect of sixteen different antibiotics on different bacteria isolated from urinary
tract infections. The results indicated the dominance of E. coli isolates with a percentage of (44%), followed by
Proteus mirabilis with a percentage of (18%). Ampicillin, Erythromycin and Rifampicin could not inhabit bac-
terial growth in all isolates. Most of the isolates (98.8%) were sensitive to Imipenem. These results indicate that
Imipenem is the best antibiotic to be used in case of urinary tract infections.

References

[1] Shill, M.C., Huda, N.H., Moain, F.B. and Karmakar, U.K. (2010) Prevalence of Uropathogens in Diabetic Patients and
Their Corresponding Resistance Pattern: Results of a Survey Conducted at Diagnostic Centers in Dhaka, Bangladesh.
Oman Medical Journal, 25, 282-285. http://dx.doi.org/10.5001/0mj.2010.82

[2] Robinson, J.L., Finlay, J.C., Lang, M.E. and Bortolussi, R. (2014) Canadian Paediatric Society, Community Paediatrics
Committee, Infectious Diseases and Immunization Committee. Paediatrics & Child Health, 19, 315-19

[3] Vila, J., Simon. K., Ruiz, J., Hrcajada, J.P., Velasco, M. and Barranco, M. (2002) Are Quinolone-Resistant Uropatho-
genic Eschericia coli Less Virulent? The Journal of Infectious Diseases, 186, 1039-1042.
http://dx.doi.org/10.1086/342955

[4] Ron, E.Z. (2010) Distribution and Evolution of Virulence Factors in Septicemic Eschericia coli. International Journal
of Medical Microbiology, 300, 367-370. http://dx.doi.org/10.1016/j.ijmm.2010.04.009

[5] Gentilini, E., Denamiel, G., Betancor, A., Rebuelto, M. and Rodriguez, M. (2002) Antimicrobial Susceptibility of



http://dx.doi.org/10.5001/omj.2010.82
http://dx.doi.org/10.1086/342955
http://dx.doi.org/10.1016/j.ijmm.2010.04.009

M. K. Salih et al.

(6]

(7]

(8]
[°]

[10]

[11]
[12]

[13]
[14]
[15]
[16]
[17]
[18]

[19]
[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

Coagulase-Negative Staphylococci Isolated from Bovine Mastitis in Argentina. Journal of Dairy Science, 85, 1913-
1917. http://dx.doi.org/10.3168/jds.S0022-0302(02)74267-7

Hooton, T., Bradley, S.F., Cardenas, D.D., Colgan, R., Geerlings, S.E., Rice, J.C., Saint, S., Schaeffer, A.J., Tambayh,
P.A., Tenke, P. and Nicolle, L.E. (2010) International Clinical Practice Guidelines for the Treatment of Acute Uncom-
plicated Cystitis and Pyelonephritis in Women: A 2010 Update by the Infectious Diseases Society of America and the
European Society for Microbiology and Infectious Diseases. Urinary Catheter GuidelinessCID, 50, 625.

Gupta, K., Hooton, T.M., Naber, K.G., Wullt, B., Colgan, R., Miller, L.G., Moran, G.J., Nicolle, L.E., Raz, R., Schaef-
fer, AJ. and Soper, D.E. (2011) International Clinical Practice Guidelines for the Treatment of Acute Uncomplicated
Cystitis and Pyelonephritis in Women: A 2010 Update by the Infectious Diseases Society of America and the European
Society for Microbiology and Infectious Diseases. Clinical Practice GuidelineseCID, 52, 103.

Abbo, L.M. and Hooton, T.M. (2014) Antimicrobial Stewardship and Urinary Tract Infections. Antibiotics, 3, 174-192.
http://dx.doi.org/10.3390/antibiotics3020174

Grabe, M., Bjerklund-Johansen, T.E., Botto, H., Cek, M., Naber, K.G., Pickard, R.S., Tenke, P., Wagenlehner, F. and
Waullt, B. (2013) Guidelines on Urological Infections. European Association of Urology, Arnhem.

Spoorenberg, V., Geerlings, S.E., Geskus, R.B., de Reijke, T.M., Prins, J.M. and Hulscher, M.E.J.L. (2015) Appropri-
ate Antibiotic Use for Patients with Complicated urinary Tract Infections in 38 Dutch Hospital Departments: A Re-
trospective Study of Variation and Determinants. BMC Infectious Diseases, 15, 505.
http://dx.doi.org/10.1186/s12879-015-1257-5

Difco’s Manual (1984) Manual of Dehydrated Culture and Reagents for Microbiology Detroit, Michigan.

Baron, E.J., Peterson, L.R. and Finegold, S.M. (1994) Bailey and Scott’s Diagnosis Microbiology. 9th Edition, C.V.
Mosby Company, Toronto, 85-362.

Alexander, S.K. and Strete, D. (2001) Microbiology: A Photographic Atlas for the Laboratory. Benjamin Cummings,
San Francisco.

Winn, W., Allen, S., Janda, W., Koneman, E., Procop, G., Schreckenberger, P. and Woods, G. (2006) Koneman’s Col-
or Atlas and Textbook of Diagnostic Microbiology. 6th Edition, Lippincott Williams and Wilkins, New York.

Engelkirk, P. and Duben-Engelkirk, J. (2008) Laboratory Diagnosis of Infectious Diseases “Essentials of Diagnostic
Microbiology”. Lippincott Williams & Wilkins, Philadelphia.

Leboffe, M. and Pierce, B. (2011) A Photographic Atlas for the Microbiology Laboratory. 4th Edition, Morton, En-
glewood.

Bauer, A.W., Kirby, W.A.M., Sherris, J.S. and Turk, M. (1966) Antibiotic Susceptibility Testing by a Standardized
Single Disc Method. The American Journal of Pathology, 45, 393-396.

Vandepitte, J., Verhaegen, J., Engbaek, K., Rohner, P., Pitot, P. and Heuck, C. (2003) Basic Laboratory Procedures in
Clinical Bacteriology. 2nd Edition, World Health Organization, Geneva, 30-32.

BSAC (2010) British Society for Antimicrobial Chemotherapy. Methods for Antimicrobial Susceptibility Testing.

CLSI: Clinical and Laboratory Standards Institute (2011) Performance Standard for Antimicrobial Susceptibility Test-
ing; 21st Informational Supplement, 31, 1-165.

Bano, K., Khan, J., Begum, H., Munir, S., Akbar, N. and Ansari, J.A. (2012) Patterns of Antibiotic Sensitivity of Bac-
terial Pathogens among Urinary Tract Infections (UTI) Patients in a Pakistani Population. African Journal of Microbi-
ology Research, 6, 414-420.

Chukwuani, C.M., Onifade, M. and Sumonu, K. (2002) Survey of Drug Practices and Antibiotic Prescribing Pattern at
a General Hospital in Nigeria. Pharmacy World and Science, 24, 188-195. http://dx.doi.org/10.1023/A:1020570930844
Pinto-Pereria, L.M., Phillips, M., Ramlal, H., Teemul, K. and Prabhaker, S. (2004) Third Generation of Cephalosporin
Use in a Tertiary Hospital in Part of Spain, Trindad: Need for Antibiotic Policy. BMC Infectious Diseases, 4, 59.
http://dx.doi.org/10.1186/1471-2334-4-59

Valhovic-Palcevski, V., Morovic, M. and Palcevski, G. (2000) Antibiotic Utilization at the University Hospital after
Introducing an Antibiotic Policy. European Journal of Clinical Pharmacology, 56, 97-101.
http://dx.doi.org/10.1007/s002280050727

Belongia, E.A., Knobloch, M.J., Kieke, B.A., Davis, J., Janette, C. and Besser, R. (2005) Impact of a Statewide Pro-
gram to Promote Appropriate Antimicrobial Drug Use. Emerging Infectious Diseases, 11, 912-920.

Karlowsky, J.A., Jones, M.E., Thornsberry, C., Friedland, I.R. and Sahm, D.F. (2003)Trends in Antimicrobial Suscep-
tibilities among Enterobacteriaceae Isolated from Hospitalized Patients in the United States from 1998 to 2001. Anti-
microbial Agents and Chemotherapy, 47, 1672-1680. http://dx.doi.org/10.1128/AAC.47.5.1672-1680.2003

Orrett, F.A. (2004) Antimicrobial Susceptibility Survey of Pseudomonas aeruginosa Strains Isolated from Clinical



http://dx.doi.org/10.3168/jds.S0022-0302(02)74267-7
http://dx.doi.org/10.3390/antibiotics3020174
http://dx.doi.org/10.1186/s12879-015-1257-5
http://dx.doi.org/10.1023/A:1020570930844
http://dx.doi.org/10.1186/1471-2334-4-59
http://dx.doi.org/10.1007/s002280050727
http://dx.doi.org/10.1128/AAC.47.5.1672-1680.2003

M. K. Salih et al.

[28]

[29]
[30]
[31]
(32]

[33]

[34]

[35]

[36]

[37]

[38]
[39]
[40]
[41]

[42]

[43]

[44]

Sources. Journal of the National Medical Association, 96, 1065-1069.

Hryniewicz, K., Szcypa, K., Sulikowska, A., Jankowski, K., Betlejewska, K. and Hryniewicz, W. (2001) Antibiotic
Susceptibility of Bacterial Strains Isolated from Urinary Tract Infections in Poland. Journal of Antimicrobial Chemo-
therapy, 47, 773-780. http://dx.doi.org/10.1093/jac/47.6.773

Al-Khayyat, M.Z. (2008) Curing of Plasmids in Bacteria Isolated from Patients Who Are Infected with Urinary Tract
Infections in Mosul City. M.Sc. Thesis, College of Education, Al-Mosul University, Mosul.

Al-Samarai, A.M. (2009) Study Effect of Some Plant Extracts on Some Bacterial Isolates from Urinary Tract Infec-
tions in Pregnant Women in Samarra City. M.Sc. Thesis, College of Education, Tikrit University, Tikrit.

Al-Bayatti, S.A. and Kh, A. (2010) Bacteriological and Genetic Studies of Proteus spp. Caused Urinary Tract Infection
in Tikrit District. M.Sc. Thesis, College of Science, Tikrit University, Tikrit.

Al-Obaidy, A.A. (2012) Genotypic Characterization of Some Virulence Factors in Escherichia coli Isolated from UTIs.
M.Sc. Thesis, College of Science, Tikrit University, Tikrit.

Mirzarazi, M., Rezatofighi, S.E., Pourmahdi, M. and Mohajeri, M.R. (2013) Antibiotic Resistance of Isolated Gram
Negative Bacteria from Urinary Tract Infections (UTIs) in Isfahan. Jundishapur Journal of Microbiology, 6, e6883.
http://dx.doi.org/10.5812/jjm.6883

Sabir, S., Ahmad, A.A,, ljaz, T., Asad, A.M., ur Rehman, K.M. and Nawaz, M. (2014) Isolation and Antibiotic Suscep-
tibility of E. coli from Urinary Tract Infections in a Tertiary Care Hospital. Pakistan Journal of Medical Sciences, 30,
389-392.

Angoti, G., Goudarzi, H., Hajizadeh, M. and Tabatabaii, Z. (2016) Bacteria Isolated from Urinary Tract Infection
among Patients and Determination of the Antibiotic Susceptibility Patterns of the Gram Negative Bacteria in Iran. No-
velty in Biomedicine, 4, 1-4.

Buzayan, M. and Taher, 1. (2009) Urinary Tract Infection among HIV-Infected Patients. The Libyan Journal of Infec-
tious Diseases, 3, 19-24.

Mohammed, S.A. (2010) Determination the Antibiotic Resistance of the Some Isolated Bacteria from Tikrit Teaching
Hospital Infections and Their Relationship with Plasmids. M.Sc. Thesis, College of Science, University of Tikrit, Ti-
krit.

Rozalski, A., Sidorczyk, Z. and Kotelko, K. (1997) Potential Virulence Factor of Proteus bacilli. American Society for
Microbiology, 61, 65-89.

Al-Douri, A.Y.M. (2011) Diagnostic and Molecular Genetic Study of the Bacteria Causing Urinary Tract Infections to
Patients in the Tikrit City. Ph.D. Thesis, College of Education, Tikrit University, Tikrit.

Gross, R.J. and Rowe, B. (1983) Citrobacter koseri (syn. C. diversus): Biotype, Serogroup and Drug Resistance Pat-
terns of 517 Strains. Journal of Hygiene, 90, 233-239. http://dx.doi.org/10.1017/S0022172400028904

Al-Tikrity, 1LA.L. (2009) Bacteriological and Genetical Study of Pseudomonas aeruginosa Isolated from Different
human Infections. M.Sc. Thesis, College of Science, Tikrit Universit, Tikrit.

Saladin, M., Van Thi Bao, C., Lambert, T., Donay, J.L., Herrmann, J.L., Ould-Hocine, Z., Verdet, C., Delisle, F., Phil-
lippon, A. and Arlet, G. (2002) Diversity of CTX-M f-Lactamases and Their Promoter Regions from Enterobacteria-
ceae Isolated in Three Persian Hospitals. FEMS Microbiology Letters, 209, 161-168.

Al-Jebouri, M.M. and Mudish, S. (2013) Antibiotic Resistance Pattern of Bacteria Isolated from Patients of Urinary
tract Infections in Irag. Open Journal of Urology, 3, 124-131. http://dx.doi.org/10.4236/0ju.2013.32024

Chowdhury, F., Ahsan, S. and Kabir, M.D. (2013) Antibiotic Resistance Patterns of Pathogenic Gram Negative Bacte-
ria Isolated from UTI Patients in Sirajganj District. Stamford Journal of Microbiology, 3, 17-20.



http://dx.doi.org/10.1093/jac/47.6.773
http://dx.doi.org/10.5812/jjm.6883
http://dx.doi.org/10.1017/S0022172400028904
http://dx.doi.org/10.4236/oju.2013.32024

	Isolation of Pathogenic Gram-Negative Bacteria from Urinary Tract Infected Patients
	Abstract
	Keywords
	1. Introduction
	2. Materials and Methods
	2.1. Collection of Samples
	2.2. Isolation and Identification of Bacteria
	2.3. Antimicrobial Susceptibility Test

	3. Results 
	4. Discussion
	5. Conclusion
	References

