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ABSTRACT

Urinary tract infections (UTIs) are common bacterial infections particularly in females. UTIs can be classified by anatomic site of
involvement into lower and upper urinary tract infections. UTIs can also be divided into two major categories, uncomplicated and
complicatec. UTIs include a variety of clinical conditions such as urethritis, cystitis, pyelonephritis etc. The main symptoms of UTIs
include urgency, increased frequency, pain on urination and a foul odor of urine. The microbial etiology of UTIs is reascnably
consistent. £.coli remains the predominant uropathogen followed by S.saprophyticus, Klebsiella pneumoniae, Enterobacter, Proteus
and Enterococcus species. Age of the patient, diabetes, catheterization, pregnancy, menopause, sexuai intercourse, renal calculi, and
tumors etc are the main predisposing factors for UTIs in women. For the diagnosis of UTI, the counting of number of bacteria and
white blood cells in urine specimen has been accepted as a routine procedure. The bacterial count of >10° CFU/m! of clean voided,
midstream urine specimen is considered as significant bacteriuria while clinically significant pyuria has been defined as >10°
leucocytes per liter of urine. For the treatment of UTI, fluoroquinolones, sulfonamides, cephalosporins, nitrofurantoin and fosfomycin
are the most commeon antibiotics.
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INTRODUCTION

Urinary tract infection (UTI) is a most common health problem, affecting millions of people each year (Kristen,
2004). The urinary tract is the most common site of bacterial infection, especially in females and cause significant
merbidity.(Ribeiro ef al., 2002). :

Urinary tract infections include a variety of clinical conditions. These include ursthritis (inflammation >f
urethra), cystitis (inflammation of bladder), as well as acute and chronic pyelonephritis (inflammation of kidney),
bacteraemia (microorganisms in blood), and sepsis (a severe illness usually with bateraemia and characterized by
fever, fall in blood pressure and confusion). The main symptoms of urethritis and cystitis include urgency, increased
frequency, pain on urination, bladder pressure and a foul odor of urine. The urine may be bloody and cloudy.
Pyelonephritis is characterized by flank pain or tenderness just below ribs (costo-vertebral or Loin pain), fever and
chills. Sign and symptomps of cystitis may be present (Mims et al., 1995).

TYPES OF URINARY TRACT INFECTIONS

Urinary tract infections can be classified by anatomic site of involvement into lower and upper UTIs. Infections
of the lower urinary tract include cystitis and those of the upper urinary tract include pyelonephritis (Mims er al.,
1995). Urinary tract infections can also be divided into two major catagories, uncomplicated and complicated.
Uncomplicated UTIs usually occur in urinary tract that is functionally and structurally normal, while complicated
UTIs occur in patients who have structurally or functionally abnormal urinary tract. The patients with complicated
UTIs can be exceedingly difficult to treat (Jancel and Dudas, 2002). In females, the number of patients aged less
than 20 years is few. Complicated UTIs without indwelling catheter are the most frequent among female patients
aged between 40 10 59 years. In other age groups, uncomplicated UTIs are most frequent (Kumamoto e al., 2001).

PREDISPOSING FACTORS

A number of predisposing factors render individuals susceptible to UTIs (Mims et al., 1995). Any thing that
disrupts normal urine flow or complete emptying of bladder, or facilitate access of organisms to the bladder, will
predispose an individual to infection (Jackson et al., 2000). For example, pregnancy acts as a risk factor for UTI as it
causes anatomic and hormonal changes which favour development of UTI. The physiological changes associated
with pregnancy are the relaxation of ureter under the effect of hormon. and increase urinary output. The chemical
composition of urine is also affected and results in increased urinary contraction of substances e.g. glucose and
amino acids, which may facilitate bacterial growth (Sheikh et al., 2000). Furthermore, pregnant women with kidney
infection have a greater chance of delivering their babies prematurely with low weight (Santos ef al., 2002 ; Kristen,
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2004). Sometimes, it results in fetal and maternal morbidity (Santos et al., 2002). Postmenopausal women are also
susceptible to UTI due to lack of estrogen, which plays important role in pathogenesis (Hu ez al., 2004).

Sexual intercourse is also a common cause of UTIs because during sexual intercourse bacteria in the vaginal
area could be messaged into the urethra. This problem can be avoided by urinating after sexual intercourse
(Cornforth, 2002). Women who change sexual partners or have sexual intercourse more frequently may experience
more frequent bladder infections (Fihn, 2003).

Several studies have shown that women who use a diaphragm are more likely to develop UTIs than women who
use other forms of birth control. Mare recently, investigators have demonstrated that women whose life partners use
a condom with spermicidal foam also tend to have growth of E.coli in the vagina (Jancel and Dudas, 2002).

Renal calculi, tumors, and stricture of any sort are also the main predisposing factors.” All these factors cause
obstruction to complete emptying of bladder (Mims et al, 1995). Urological complications after renal
transplantation are also frequently associated with UTIs (Lyerova et al., 2001).

Another common source of infection is catheter or tube placed in the bladder (Orrett and Shurland, 2001).
Bacteria on the outside of the catheter can climb up the device into the bladder and cause infection (Pawelczyk et
al., 2002). Infection associated with an indwelling catheter is a representative type of biofilm infection occurring in
the urinary tract (Evans et al., 2001). These infections are rare!y symptomatic and infrequently cause blood stream
infection (Tambyah and Maki, 2000). UTI is also the most frequent medical complication in patients with
neurologic bladder dysfunction léading te high morbidity, poor quality of life and limited hfe expectancy
(Matsumoto ef al., 2001).

Certain diseases also predisposes UTIs e.g. HIV infection (Padoveze er al., 2002). Asymptomatic bacteriuria
(ASB). UTIs occur more frequently in women with diabetes mellitus than women without diabetes mellitus because
of the changes in the immune system secondary to the high sugar concentration (Geerlings et al., 2002). However,
gestational diabetes mellitus is not associated with increased risk of UTIs (Rizk et al., 2001). Although
asymptomatic bacteriuria is not associated with serious health outcomes in healthy persons, further research needs to
be undertaken regarding the impact of asymptomatie bacteriuria in patients with diabetes (Geerlings et al., 2002).
Moreover, the use of calcium supplements also increases the risk of UTI, since calcium ions significantly increases
bacterial adherence to uroepithelial cells {Apicella and Sobota, 1990).

Women are especially prone to UTIs probably because of the shortness of urethra and closer to anus. The
study has also shown that women with UTIs tend to have certain blood types (Jackson er al., 2000). The presence cv
absence of blood group determinants on the surface of uroepithelial cells may influénce an individual's
susceptibility to UTL (Schaeffer et al., 2001). Besides, severe protein malnutrition, poor fluid intake, and poor
hygiene result in decrease immunity (e.g. cancer) and, thus, are also associated with UTIs (Gerberding, 2002).

CAUSATIVE AGENTS

UTIs may be caused by bacteria, viruses, fungi, protozoa and a variety of other parasites (Mims ef al., 1995)
Bacterial UTIs are usually acquired by the ascending route from the urethra to the bladder or may extend to kidney
(Collier et al., 1998). The common gram negative microorganisms causing UTIs are Escherichia coli (Moore et al.,
2002; Sader et al., 2005), Enterobacter (Honkinen et al., 1999), Klebsiella pneumoniae (Honkinen ef al., 1999 :
Lavanya and Jogalakshmi, 2002), Klebsiella aerogenes (Lavanya and Jogalakshmi, 2002), Proteus mirabilis
(Honkinen et al., 1999 ; Mohanty et al., 2003), Proteus vulgaris , Serratia marcescens, Pseudomonas aeruginosa
(Mohanty et al., 2003). Some less common organisms are Acinetobacter species (Mohanty er al., 2003),
Pseudomonas putida (Yang et al., 1996), Shigella sonnei (Papasian et al., 1995), Erwinia persicinus (Hara et al.,
1998), and non-typhoidal Salmonella (Abbott er al., 1999). Among gram negative cocci Neisseria gonorrhoeae also
causes urinary tract infection (Tao et al., 1997).

Among gram positive coccl, Staphylocoacus saprophyticus is a leading cause of cystitis in young women (Raz
et al., 2003). Other common causative agents are Staphylococcus aureus (Lavanya and Jogalakshmi, 2002) and
Staphylococcus epidermidis (Famurewa, 1992). Staphylococcus lugdunensis; which is also associated with serious
infections in human; is an unrecognized and infrequent cause of UTIs (Haile et al., 2002). Enterococcus faecalis has
also been isolated from urine specimens (Famurewa, 1992 ; Moore et al., 2002 ; Mohanty ef al., 2003 ; Taneja et al.,
2004). Mycobacterium tuberculosis (acid fast bacilli) has also been reported as urinary pathogen (Shkuratov and
Kulchavenia, 1990). Besides, some newly reported organisms are Corynebacterium group D2 (CGD?2) (Soriano et
al., 1990), Corynebacterium macginleyi (Villanueva er al., 2002). Aerococcus urinae (Grude and Tveten, 2002),
Aerococcus viridans (Gopalchar er al., 2004), and Aerococus urinachominis (Lawson et al., 2001), small bacteria i.e
Chlamydia trachomatis (Morre et al., 1999) and Ureaplasma urealyticum (Tao et al., 1997).
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Non-bacterial causes of UTIs are fungi, viruses, actinomycetes, and protozoa. Among viruses, some serotypes
of Adenovirus has been implicated as cause of haemorrhagic cystitis (Mims ef al., 1995). Among fungi, Candida
albicans, Candida utilis, Candida tropicalis, Candida glabrata (Baran et al., 2000), Candida parapsilosis, Candida
krusei, Candida robusta, and Candida catenulata have been reported associated with chronic symptomatic UTTIs.
Rarely Cryptococcus neoformans also causes UTI (Dorko et al., 2002)." Actinomycetes europaeus has also been
detected in patients with UTI (Sabee ef al., 1999). Among protozoa, Trichomonas vagindlis causes urethritis.
Infection with Schistosoma haematobium results in inflammation of bladder and commonly causes haematuria
(Mims ef al., 1995). ) _

Ascending infections of urinary tract are most commonly caused by E.coli. For instance, in a study of positive
urine specimens 79% cultures were found positive for E.coli {Honkinen et al., 1999). However, the ability to cause
UTI is limited to certain serotypes of E.coli, particularly 01, 02, 04, 06, 07, 075 (Mims ef al., 1995). Virulence
factors are P-fimbriae which enable them to adhere to urethral and bladder epithelium. Other important virulence
factors are alpha-haemolysin, antigenic structure, resistance to antibiotics, production of colicins, siderophores
(Durovicova er al., 1992), production of cytotoxic necrotizing factor, verocytotoxin (Ludwing et al., 1996), and
mannose resistant P-fimbriae. Adherence of type 1 piliated E.coli to carbohydrate structures of vaginal mucosa plays
a major role in the pathogenesis of ascending UTIs in women (Backhed et al., 2002). In another study, Schembri and
Klemm (2001) indicated that fim-H variants posses adaptations that enhance biofilm formation and suggest a novel
role for fim-H of E.coli in UTIs. Fim-H also plays role in adhesion to epithelial cells of bladder (Hoepelman et al.,
2001).

Beside E.coli, Honkinen er al. (1999) reported the incidence of other members of enterobacteriaceae as
Enterobacter 5.3%, Klebsiella 4.4%, Proteus and other species 3.2%. It was observed that urea hydrolysis by
P.mirabilis in the urinary tract leads directly to urolithiasis (stone formation) and contributes to the development of
acute pyelonephritis (Mobley et al., 1995). P.mirabilis and P. vulgaris produce urease that is active within urinary
tract. Some sirains of Klebsiella also produce urease. Urease is also a significant virulence factor for S.saprophyticus
in bladder infection (Collier etal., 1998). Fimriation, haemagglutination and adherence properties of S.marcescens
play important role in causing UTIs (Leranoz et al., 1997). E faecalis has ability to adhere human bladder carcinoma
T24cells and cause UTIs (Shiono and Ike, 1999).

LABORATORY DIAGNOSIS

For the diagnosis of UTI, quantitative evaluation of urine by means of bacterial count has been accepted as a
routine procedure. The number of bacteria and white blood cells in urine specimen are the basis for diagnosing
UTIs. A pelvic examination may also be necessary (Comforth, 2002). The bacterial count of >10° CFU/ml of clean-
voided, midstream urine specimen is generally indicative of infection of urinary tract and this count is considered as
_significant bacteriuria (Okada, 2000). Grude et al. (2001) reported 10* CFU/ml of urine as significant bacteriuria.
The urine is normally sterile. A bacterial count of 10> CFU/ml of urine has a high positive predictive value for
cystitis in symptomatic women. Unfortunately, some clinical laboratories do not report counts of less than 10"
CFU/ml of urine (Orenstein and Wong, 1999). The aim of imaging a UTI is to detect conditions that must be treated
in order to avoid immediate deterioration or recurrences and probable long-term kidney damage (Johansen, 2002).
Kunin and Buesching (2000) described a filter paper dilution system technique to diagnose common urinary
pathogens in urine. Furthermore, Gram staining of unspun urine can be used to detect bacteriuria. In this semi-
quantitative test, one organism per oil immersion field correlates with 10° CFU/ml by culture. This procedure is
time-consuming and has low sensitivity. Thus, it is not routinely performed in most clinical laboratories unless it is
specifically requested (Orenstein and Wong, 1999). In the last few years several chromogenic media have been
developed, allowing for more specific direct isolation, differentiation and presumptive identification of urinary tract
pathogens on primary plates (Chaux et al., 2002).

Dipstreak is another new urine culture device. Researchers concluded that dipstreak device represents an
attractive and excellent screening method for reliable detection, counting and presumptive identification of urinary
tract pathogen (Scarparo er al., 2002). Asymptomatic bacteriuria (silent infection} is defined as the presence of >10°
CFU/ml of clean voided urine in persons with no symptoms of UTIs. Asymptomatic bacteriuria is several-fold more
common among women than men (Ronald and Ludwig, 2001). But it rarely requires treatment and is not associated
with increased morbidity in elderly patients (Orenstein and Wong, 1999).

Pyuria is a good marker for detection of significant bacteriuria (Tambyah and Maki, 2000). Clinically
significant pyuria has been defined as >10° leukocytes per liter of urine (Turner and Caulihard, 1995). However,
pyuria is not a totally reliable index of presence of UTI because it may be absent during bacterial UTI or may occur
in disorders other than bacterial infections such as extreme dehydration, trauma secondary to instrumentation or
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calculi, chemical inflammation, renal tuberculosis, acute glomerulonephritis, non-bacterial gastroenteritis and
respiratory infections due to some other reasons (Isenberg er al., 1985). Pyuria in the absence of positive urine
culture can also be due to chlamydia and is also seen in patients receiving antibacterial therapy for UTI as the
bacteria are inhibited by the antibacterial agents before the inflammatory response (Mims ez al., 1995). Furthermore,
urinary leukocytes may disappear rapidly, thus, such screening may produce false negative results (Vickers er al.,
1991). According to Ahmad er al. (1997) pyuria as predictor of bacteriuria is the least reliable technique to be
recommended in routine clinical practice.

Pyuria can be detected by standard microscopic analysis, dipstick leukocyte estrase and nitrate dipstick analysis
(Latorre et al,, 2001) and haemocytometric cell counting (Turner and Caulthard, 1995). The usefulness of
measurements of urinary lactoferrin  (LF) released from polymorphonuclear leukocytes and of an
immunochromatography test strip devised for measuring urinary LF for the simple and rapid diagnosis of UTIs was
evaluated by Arao ef al. (1999). Their findings indicated that urine LF measurement with the
immunochromatography test strip provides a useful tool for the simple and rapid diagnosis of UTI.

TREATMENT

The goal of antimicrobial therapy is to eliminate the infecting organisms from the urinary tract and provide the
resolution of symptoms (Jancel and Dudas, 2002). Antimicrobial therapy is seldom indicated for asymptomatic
infection but it is usually indicated for amelioration of symptoms (Nicoll, 2003). The most common antibiotics used
for the treatment of UTT are sulphonamides and cephalosporins (Prais et al., 2003). First-line of treatment of acute
uncomplicated UTI has traditionally involved a 3-day regimen of trimethoprim-sulfamethaxazol (TMP-SMX) or
TMP alone for patients with sulfa allergies. Alternative first-line agents include the fluoquinolones, nitrofurantoin,
and fosfomycin (Nicoll, 2003).

REFERENCES

Abbott, S.L., B.A. Portani and J.M. Janda (1999). Urinary tract infections associated with non-typhoidal Salmonella
serogroups. J. Clinical Microbiol., 37: 4177-4178.

Ahmed, M., S. Mumtaz and J. Igbal (1997). Pyuria as predictor of bacteriuria in catheterized patients. J. Pak.
Medical Association, 47: 300-302.

Apicella, L.L., and A.E. Sobota (1990).Increase risk of urinary tract infections associated with the use of calcium
supplements. Urol Res., 18: 231-218.

Arao, S., S. Matsuura, M. Nojnomura, K. Miki, K. Kabasawa and H. Nakanishi (1999). Measurements of urinary
lactoferrin as a marker of urinary tract infections. J. Clinical Microbiol., 37: 533-557.

Backhed, F., B. Alsen, N. Roche, J. Angstrom, V.A. Euler, M.E. Breimer, W.B. Wikstrom, S. Tenberg and R.A.
Dahlfors (2002). Identification of target tissue glycosphingolipid receptors for uropathogenic, FIC-fimbriated
Escherichia coli and its role in mucosal inflammation. J. Biol. Chem., 277: 18198-18205.

Baran, J.J., E. Klauber, J. Barczak, K. Riederer and R. Khatib (2000). Trends in antifungal susceptibility among
Candida sp. Urinary isolates from 1994 and 1998. J. Clinical Microbiol., 38: 870-871.

Chaux, C., M. Crepy, S. Xueref, C. Roure, Y. Gille and A.M. Freydier (2002). Comparison of three chromogenic
agar plates for isolation and identification of urinary tract pathogens. Clinical Microbiol. Infections, 8: 641.

Cornforth, T. (2002). Urinary tract infections. http://www.About and about.com.

Dorko, E., E. Pilipcinec and L. Tkacikova (2002). Candidal urinary tract infections caused by non-albicans Candida
species. Folia Microbiol (Paraha), 47: 182-184,

Durovicova, J., H. Puzova and V. Janigova (1992). Recent findings on alpha-haemolytic strains of Escherichia coli
in urinary infections: 2. Antigen structure, resistance, production of colicins, and siderophores. Cesk Epidemiol.
Microbiol. Immunol., 41: 82-85.

Evans, A., H. Godfrey and L. Fraczyk (2001). An audit of problems associated with urinary catheter withdrawal. Er.
J. Community Nurs., 6: 511-519.

Famurewa, O. (1992). Prevalance of urinary tract infections in women in Odo, Ekiti, Ondo State, Nigeria. IG MOD,
97: 580-591. '

Fihn, 5.D. (2003). Acute uncomplicated urinary tract infection in women. The New England J. Medicine, 349; 259-
256.

Geerlings, S.E., R. Meiland and I.M. Hoepelman (2002). Pathogenesis of bateriuria in women with diabetes
mellitus. Inr. J. Antimicrob Agents, 19: 539-545.,

Gerberding, J.L. (2002). Hospital-onset infections: a patient safety issue. An Intern. Med., 137: 665-670.

INTERNATIONAL JOURNAL OF BIOLOGY AND BIOTECHNOLOGY 2(3): 489-495, 2005.




URINARY TRACT INFECTIONS IN FEMALES 493

Gopalachar, A., R.L. Akins, W.R. Davis, and A.A. Siddiqui. (2004). Urinary tract infection caused by Aerococcus
viridans, a case report. Med Sci Monit, 10(11): CS73-75.

Grude, N., Y. Nveter and B.E. Kristainsen (2001). Urinary tract infections in Norway: bacterial etiology and
susceptibility: A retrospective study of clinical isolates. Clinical Microbiol. Infection, 7: 543.

Grude, N., and Tveten (2002). Aerococcus urinae and urinary tract infection. Tidsskr Nor Laegeforen, 122: 174-175,

Haile, D.T., J. Hughes, E. Vetter, P. Kohner, R. Snyder, R. Patel and F.R. Cockerill Il (2002). Frequency of
isolation of Staphylococcus lugdunensis in consecutive urine cultures and relationship to urinary tract
infections. J.Clinical Microbiol., 40: 654-656,

Hara, C.M.O., A.G. Steigerwatt,” B.C. Hill, J.M. Miller and D.J. Brenner (1998). Firsi report of a human isolate of
Erwinia persicinus. J. Clinical Microbiol., 36:248-250.

Hoepelman, L.M., R."Meiland and S. Langermann (2001). Candidate vaccine against urinary tract infections. Ned
Tijdschr Geneeskd, 145: 1860-1862.

Honkinen, O., O. Lehtonen, O. Ruvskanen, P. Heovinen and J. Mertsola (1999). Cohort study of bacterial: species
causing urinary tract infections in children. BMJ., 318: 770-771.

Hu, K.K., EJ. Boyko, D. Scholes, E. Normand, C.L.. Chen, J. Grafton and S.D. Fihm (2004). Risk factors for
urinary tract infections in postmenopausal women. Arch Intern. Med., 164: 989-993.

Jackson, S.. J. Donovan and P. Abrams (2000). Incidence and remission of lower urinary tract symptoms. Authors
should have standerdised questionnaire. BMJ., 321: 1082-1083.

Jancel, T. and V. Dudas (2002). Management of uncomplicated urinary tract infections. West J. Med., 176: 51-35.

Johansen, B.T.E. (2002). Diagnosis and imaging in urinary tract infections. Curr. Opin. Urol., 12: 39-43.

Collier, L., A. Balows and M. Sussmas (1998). Topley and Wilson’s Microbiology and Microbial infections. Volume
2. Systematic Bacteriology. Arnold Oxford University Press: 601-621.

Kristen, M.L. (2004). Management of urinary tract infections during pregnancy. Am. J. Maternal Child Nursing, 29:
254-258.

Kunin, C.M. and W.J. Buesching (2000). Novel screening method for urine cultures using a filter paper dilution
system. J. Clinical Microbiol., 38: 1180-1190.

Kumamoto, Y., T. Tsukamoto, T. Hirose, M. Matsukawa, S. Takahashi, Y. Kunishima, M. Fujime, K. Fujita, M.
Ogihara, K. Ishibashi, J. Igari, S. Shigeta, T. Oguri, K. Yamaguchi, T. Matsumoto, F. Kashitani, H. Yoshida, Y.
Imafuku, M. Murai, H. Ooe, M. Nishikawa, K. Watanobe, Y. Kobayashi, H. Uchida, T. Oka, M. Kitamura, Y.
Takano, Y. Matsuoka, S. Matsuda, S. Sato, T. Furuhama, H. Kumon, K. Monden, K. Izumikawa, T.
Yamaguchi, C. Mochida, S. Kohno and Y. Miyazaki (2001). Comparative studies on activities of antimicrobial
agents against causative organisms isolated from patients with urinary tract infections 1999 II. Background of
patients. Jpn J Antibiot, 54: 217-229.

Latorre, C., M. Noguero and A. Miraa (2001). Evaluation of dipstick for diagnosis of urinary tract infection in
children and adults. Med. Clin. (Barc), 116: 286-289,

Lavanya, S.V. and D. Jogalakshmi (2002). Asymptomatic bacteriuria in antenatal women. The New England J.
Medicine, 20(2): 105-106.

Lawson, P.A., E. Falson, M. Ohlen and M.D. Collins (2001). Aeroccus urinaehominis sp.nov., isolation from human
urine. Int J Syst Evol Microbiol., SI (Pt2): 683-686.

Lennette, E.H., A. Balows, W.J.J.R. Hausler and H.J. Shadomy (1985). Mannual of Clinical Microbiology, 4"
edition: 81-82.

Leranoz, S., P. Orus, M. Berlanga, F. Dalet and M. Vinas (1997). New bacterial adhesins of Serratia marcescens
isolated from urinary tract infections: description and properties. J. Urology, 157: 694-698.

Ludwing, K., M. Bitzan, S. Zimmermann, M. Ruder and D.E. Muller-Whiefel (1996). Immune response to non-
0157 verotoxin-producing Escherichia coli in patients with haemolytic uremic syndrome. J. Infectious
Diseases, 17: 1028-1039.

Lyerova, L., J. Lacha, J. Skibova, V. Teplan, S. Vitko and O. Schuck (2001). Urinary tract infection in patients with
urological complications after renal transplantation with respect to long-term function and allograft survwal
Ann Transplant, 6: 19-20.

Matsumoto, T., K. Tahahashi, N. Manabe, E. Iwatsubo and Y. Kawakami (2001). Urinary tract infection in
neurogenic bladder. Int. J. Antimocrob Agents, 17: 293-297.

Mims, C.A., J.H.L. Playfair, LM. Roitt, D, Wakelin, R, Williams and R.M. Anderson (1995). Medical Microbiology.
Mosbey. Urinary tract infections, pp.23.1-23.8

Mobley, H.L., M.D. Island and R.P. Hausinger (1995). Molecular biology of microbial urease. Microbiol Rev., 59:
451-480.

INTERNATIONAL JOURNAL OF BIOLOGY AND BIOTECHNOLOGY 2(3): 489-495, 2005.




494 SABAHAT SAEED AND PARWEEN TARIQ

Mohanty, S., A. Kapil, B.K. Das and B. Dhawan (2003). Antimicrobial resistance profile of nosocomial
uropathogens in a tertiary care hospital. Indian J. Med. Res., 57: 148-154.

Morre, S.A., 1.G.M.V. Valkengoed, A.D. Jong, A.J.P, Boeke, J.T.M.V. Eijk, C.JL.M. Meijer and A.J.C. Brule
(1999). Mailed, home-obtained urine specimens: a reliable screening approach for detecting asymptomatic
Chlamydia trachomatis infections. J. Clinical Microbiology, 37: 976-980.

Moore, K.N., R.A. Day and M. Albers (2002). Pathogenesis of urinary tract infections: a review. J Clin Nurs., 11:
568-574. :

Nicolle, L.E. (2003). Urinary tract infection: Traditional pharmacological therapies. Dis.-Mon., 49: 111-128,

Okada, H., Y.Sakai, S. Miyazaki, S. Arakawa, Y. Hamaguchi and S. Kamidono (2000). Detection of significant
bacteriuria by automated urinalysis using flow cytometry. J. Clinical Microbiology, 38: 2870-2872.

Orenstein, R. and E.S. Wong (1999). Urinary tract infections in adults. http://www.aafp.org/ afp/990301ap
/12251 . html

Orrett, F.A. and S.M. Shurland (2001). Bacteriuria in the elderly population in a developing country. J. Natl. Med.
Assoc., 93(7-8);: 238-242.

Padoveze, M.C., P. Trabasso and M.L. Branchini (2002). Nosocomial infections among HIV-positive and HIV-
negative patients in a Brazilian infectious diseases unit. Amm. J. Infect. Control, 30: 346-350.

Papasian, C.J., S. Enna-Kifer and B. Garrison (1995). Symptomatic Shigella sonnei urinary tract infection, J. Clinical
Microbiology, 333: 2222-2223,

Pawelczyk, I, M. Grzyb, W. Zelawski, D. Wylezek, I1.J. Starzewski and J. Kozera (2002). Instillagel in prevention
of postoperative urinary tract infection randomized trail. Wiad Lek., 55: 288-295,

Prais, D, R. Straussberg, Y. Avitzur, M. Nussinovitch, L. Harel and J. Amir (2003). Bacterial susceptibility to oral
antibiotics in community acquired urinary tract infection. Archives of Disease in Childhood, 88: 215-218.

Raz, R., R. Colondner and C.M. Kunin (2005). Who are you-Staphylococcus saprophyticus? Clin. Infect. Dis., 40:
896-898.

Ribeiro, R.M., P. Rossi, H.G. Guidi and J.A. Pinotti (2002). Urinary tract infections in women. In¢ Urogynecol J
Pelvic Floor Dysfunct., 13: 198-203.

Rizk, D.E., N. Mustafa and L. Thomas (2001). The prevalence of urinary tract infections i patients with gestational
diabetes mellitus. Int. Urogynecol. J. Pelvic Floor Dysfunct., 12: 317-322. : .

Ronald, A. and E. Ludwig. (2001). Urinary tract infections in adults with diabetes. Int. J. Antimicrob Agents, 17:
287-292.

Sabee, L.J.,, D.V.D. Merwe, L. Schouls, A. Bergmans, M. Vaneechoullem and P. Vandamme (1999). Clinical
spectrum of infections due to newly described actinomycetes species A. turicensis, A. radingae and A.
europaeus. J. Clinical Microbiology, 37: 8-13. :

Sader, H.S., D.J. Biedenbach., J.M. Steit and R.N. Jones (2005). Cefdinir activity against contemporary North -
American isolates from community acquired urinary tract infections. Int. J. Antimicrob Agents, 25: 89-92, '

Santos, J.F., R.M. Ribeiro, P. Rossi, J.M. Haddad, H.G. Guidi, A.M. Pacetta and J.A. Pinotti (2002). Urinary tract
infections in pregnant women. Inz. Urogynecol. J. Pelvic Floor Dysfunct., 13: 294-209.

Scarparo, C., P. Piccoli, P. Ricordi and M. Scagnelli (2002). Evaluation of the dipstreak, a new device with an
original streaking mechanism for detection, counting and presumptive identification of urinary tract pathogens.
J. Clinical Microbiol., 40(6): 2169-2178. .

Schaeffer, A.J., N, Rajan, Q. Cao, B.E. Anderson, D.L. Pruden, J. Sensibar and J.L. Duncan (2001). Host
pathogenesis in urinary tract infections. Inz. J. Antimicrob Agents, 17: 245-251.

Sheikh, M.A., M.S. Khan, A. Khatoon and G.M. Arain (2000). Incidence of urinary tract infection during
pregnancy. Est. Mediterr. Health J., 6: 265-274.

Schembri, M.A. and P. Klemm (2001). Biofilm formation in a hydrodynamic environment by novel fim-H variants
and ramification for virulence. Infection and Immunity, 69: 1322-1328. ;

Shiono, A. and Y. Ike (1999). Isolation of Enterococcus faecalis clinical isolates that efficiently adhere to human
bladder and trypsin T24 cells and inhibition of adhesion by fibrinectin and trypsin treatment. Infection and
Immunity, 63: 1585-1592.

Shkuratov S.I. and E.V, Kulchavenia (1990). Laser therapy of tuberculosis cystitis. Probl Tuberk, 6: 9-11.

Soriano, F., .M. Aguado, C. Ponte, R.F. Roblas and J.L.R. Tudela (1990). Urinary tract infections caused by
Corynebacterium group D2: report of 82 cases and review. Rev. Infect. Dis., 12: 1019-1034, »

Tambyah, P.A. and D.G. Maki (2000). The relationship between pyuria and infection in patients with indewelling
urinary catheters: a prospective study of 761 patients. Arch. Intern. Med., 160: 673-677.

Taneja, N., P, Rani, R. Emmanual and M. Sharma (2004). Significance of vancomycin resistant enterobacter from
urinary specimens at a tertiary care center in northern India. Indian J. Med. ‘Res., 119: 72-74,

INTERNATIONAL JOURNAL OF BIOLOGY AND BIOTECHNOLOGY 2(3): 489-495, 2005.




URINARY TRACT INFECTIONS IN FEMALES 495

Tao, S., S. Wanxiang and Y. Lianging (1997). Polymerase chain reaction for detection of Neisseria gonorrhoeae,
Chlamydia trachomatis and Ureaplasma urealyticum infection in high risk population. Acta Academiae
Medicinae Hubei, 18: 85-87.

Turner, G.M. and M.G. Caulthard (1995). Fever can cause pyuria in children. BMJ., 311: 924,

Villanueva, J.L., A. Duminguez, M.J. Rioz and C. Iglesias (2002). Corynebacterium macginleyi isolated from urine
in a patient with a permanent bladder catheter. Scand. J. Infect: Dis., 34: 699-700.

Vickers, DI, T. Ahmad and M.G. Coulthard (1991). Diagnosis of urinary tract infection in children fresh urine
microscopy or culture? Lancet, 338: 767-770.

Yang, C.H., C. Huei, T. Young, M.Y. Peng and M.C. Weng (1996). Clinical spectrum of Pseudomonas putida
infection. J. Formosan Medical Association, 95: 754-761.

(Accepted for publication May 2005)

INTERNATIONAL JOURNAL OF BIOLOGY AND BIOTECHNOLOGY 2(3): 489-495, 2005.




