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Abstract 
The study aimed to evaluate different factors on urogenital 

infections whether was fungal or bacterial and the association between 
urinary tract infection and vaginitis. The result showed that the incidence 
of urogenital infections revealed detectable increase among women using 
contraceptive pills or intrauterine contraceptive device, diabetic   and 
pregnant women as well as women using douching to prevent pregnancy 
and among women using spermicide as a mean of contraception. The 
results of the associations between urinary tract infection and vaginitis 
revealed that women with vaginitis had an increased risk of urinary tract 
infections. 

 
Introduction 

             In the adult female, urogenital infection is the most common reason 
for seeking medical attention (1). Most women will experience some form of 
urogenital infection at least once in their lives (2), also this infection is one of 
the major causes of gynecologic morbidity such as infertility, ectopic 
pregnancy, preterm labor and chronic pelvic pain (3). The vagina and its 
unique microflora form a finely balanced ecosystem with the vaginal 
environment controlling the microbial types present and the microflora in turn 
controlling the vaginal environment (4). This ecosystem is dynamic with 
changes in structure and composition being influenced by age, time in the 
menstrual cycle, pregnancy, infections, methods of birth control  as well as 
various habits and practices such as douching (5). This study was designed to 
evaluate different effective factors on the urogental infection and estimate the 
association  between urinary tract infection and vaginitis. 
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Materials and Methods 
Vaginal swabs and urine samples were randomly collected from 250 

female patients who attended the obstetric and gynecology clinics in Baghdad 
during a period from the beginning of July 2006 to the end of March 2007. The 
age of the patients ranged between 19-67 years (mean age 38 years). Twenty 
five vaginal swabs and urine samples were collected from healthy women 
using sterile speculum and swabs as a control. The patients were classified as 
below: 
Patient suffering from urogenital tract infection: 90 (36%). 
Pregnant: 75 (30%).    
Family planning patients: 50 (20%).          
Other cases: 35 (14%).    

The clinical diagnosis was done by the gynecologist. Those who have 
urogenital tract infection diagnosed by having badsmelly vaginal discharge 
with itching,irritation, soreness, burning micturition and lower abdominal pain. 
Other patients were pregnant with anemia, urinary tract infection, bleeding or 
other complication of pregnancy.            

Some of the patients were admitted to the obstetric and gynecology 
clinic for a suitable contraception method.  

The last group examined includes those suffering from other diseases 
such as urinary tract infection, nephritis, cervical carcinoma, bleeding, 
amenorrhea, dysmenorrhea or infertility. For each patient a case sheet was 
prepared including the following informations: age, hygienic condition, 
hygienic habits, and contraception method, present and past medical history 
(diseases and treatments). 
Isolation and identification of pathogenic microorganisms: 
Vaginal swabs: 
  Two vaginal swabs for each patient were transported to the laboratory 
by inoculating the swab into a sterile tube containing 3.0 ml of saturate 
transport medium (Sabourauds dextrose broth or Brain heart infusion broth).  

One of the swabs was directly inoculated onto Sabourauds dextrose 
agar, Blood agar, MacConkey agar for microbiological investigation, the other 
swab was used for direct examination by wet mounted film and Gram stained 
for detection of yeasts and bacteria. Inoculated culture plates were incubated 
for 24-72 hrs. The isolated colonies were identified by morphological feature, 
biochemical tests beside motility test.  
Collection of urine sample and urine microscopical examination were done 
according to (6).   
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- Urine culture was performed  according to (7)  .  
- Identification of yeasts:      

The isolated yeasts were identified as described by (8) via Gram stain, 
production of chlamydospores, production of germ tube, biochemical tests 
included sugar fermentation test  and carbohydrate assimilation test.  
 
- Identification of bacteria: 

The isolated bacteria were identified according to (9) by Gram stain and 
biochemical tests included oxidase, indole, catalase, urea hydrolysis, 
geletinase, kiliglar iron agar, coagulase, phenylalnine deaminase, motility and 
Whiff test. 

Results and discussion 
Candida albicans was identified from 63(32.81%) of the total  vaginal 

swabs followed by Staphylococcus aureus 31(16.14% ), then Escherichia coli 
21(10.93%), while Pseudomonas aeruginosa 18(9.37%), Klebsiella oxytoca  
11(5.72%), Gardnerella viginals  10(5.20% ), Proteus mirabilis 6(3.12%) and 
mixed infection (Candida & bacteria) 24(12.5%) of the cases as shown in 
(table, 1). 
 
Table (1): The percentage of different pathogens from vaginal swabs with 
control. 

Microorganism NO.of patientes % control % 

Candida albicans 63 32.81 9 42 

Staph.aureus 31 16.14 2 9.5 

E.coli 21 10.93 3 14.2 
P. aeruginosa 18 9.37 2 9.5 

Klebsiella oxytoca 11 5.72 0 0 

G.viginals 10 5.20 2 9.5 

Proteus mirabilis 6 3.12 3 14.2 

Mixed infection 24 12.5 0 0 

Total 192 100 21 100 
Total Sample 250  25  
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From the urine samples examined showed that E. coli was the common 
pathogen constitute 61(26.29%) followed by Staph. aureus 56(24.13%), C. 
albicans 48(20.68%), P. aeruginosa 23(9.91%), G. viginals 10(4.31%), K. 
oxytoca. 7(3.01%), Proteus. mirabilis 6(2.58%) and mixed infection 21(9.05%) 
as shown in (table, 2). These results comes in accordance with (10; 11) who 
found that all the above pathogens were highly present in female urogenital 
tract. 
 

Table (2): The percentage of different pathogens from urine samples with 
control.    

 

Microorganism NO.of isolates % control % 
E. coli 61 26.29 3 15.7 

Staph. Aureus 56 24.13 3 15.7 

Candida 48 20.68 7 36.8 
G. viginals 10 4.31 0 0 

P. aeruginosa 23 9.91 4 21 
Klebsiella oxytoca 7 3.01 0 0 
Proteus mirabilis 6 2.58 2 10.5 
Mixed infection 21 9.05 0 0 

Total 232 100 19 100 
Total Sample 250  25  

 
(Table, 3) summarizes the results of different factors effective on urogenital 
infection including pregnancy, the use of contraceptive pill, use loop 
(intrauterine device), diseases and administration of antibiotics, vaginal 
douching (internal vaginal washing), diabetes, using diaphragms and 
spermicidal .  

 



א א א א .2009)2()1(א

                                                                                        192

Table (3): different factors effective on urogenital infection. 
 

The factor 
Candida-
vaginal 
swab 

Candida 
Urine 

sample 

Bacteria 
vaginal 
swab 

Bacteria 
Urine 

sample 
pregnancy 14 14 18 17 

Use contraceptive 
pill 20 12 0 0 

Use loop 8 8 11 27 
Diseases 

&administration of 
antibiotics 

8 8 29 48 

Vaginal douching 12 0 13 20 

Diabetes 9 18 7 11 

Spermicide 0 28 0 0 
Total 71 88 78 113 

 

In the current study candidal and bacterial vaginitis were common 
among pregnant women because during pregnancy the glycogen content 
increases in the vaginal epithelium which results in very favorable conditions 
for acid-tolerant bacteria and fungus, whereas following delivery, a substantial 
increase in the number of Candida and anaerobic bacteria such as gram 
negative rods were observed (12; 13; 14; 15).   

The results showed that the incidence of vaginal candidiasis revealed 
detectable increase among women using contraceptive pill than those not 
using such pills, while bacterial vaginitis, revealed detectable increase among 
women using loop (intrauterine device). A phenomenon which has been 
observed by many investigators (16; 17; 18; 19), this could be explained due 
to two factors: The first, the contraceptive pill cause thickening of the vaginal 
epithelium due to deposition of glycogen which then fermented to lactic acid, 
thus lowering vaginal pH, favoring the growth of  yeasts (20; 21; 22).  

The second, use of contraceptive pill cause increase in circulating 
blood sugar and decrease the serum free insulin which might enhance the 
production of germ tube by C. albicans or might increase the pathogenicity of 
yeasts present in vagina (23; 24). While bacterial vaginitis, increase among 
women using loop which can be explained by the irritation that caused by loop 
and contamination in the area of intrauterine device (25; 26).  
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Another factor shown to affect urogenital infections is diseases and the 
administration of antibiotics and antimicrobial agents commonly used in the 
treatment of throat, respiratory, intestinal and urinary tract infections as well as 
in the prophylactic of inhibiting the growth of uropathogens in most cases. 
Some antibiotics have been shown to adversely affect the urogenital micro 
flora thereby facilitating increased vaginal colonization with uropathogens 
such as E. coli or Candida spp. (27; 28). 

Urogintal infections also shown to be affected by the use of douching 
to prevent pregnancy or treat infection because the increased pH leads to 
decrease the number of Lactobacilli and an increase in facultative and obligate 
anaerobic gram positive cocci (29; 30). Women using spermicide as a mean of 
contraception have been shown to have an increased risk of acquiring urinary 
tract infections because many spermicides contain nonoxynol-9, a nonionic 
detergent which in addition to its spermicidal activity has antibacterial activity 
against several sexually transmitted bacteria (31; 32), and has been shown to 
negatively affect the composition of the urogenital micro flora by inhibits the 
growth of Lactobacilli (33). 

The prevalence of infection in women suffering from diabetes was 
higher from those women without diabetic. Risk factors for UTIs in diabetics 
include duration of diabetes, poor metabolic control of diabetes ,sexual 
intercourse ,and complications of diabetes .Fungal urinary infection are more 
frequent in diabetics (34).  

It has been postulated that Lactobacilli play a critical role in 
maintaining the normal vaginal ecosystem by preventing overgrowth of 
pathogens and other opportunistic organisms by producing lactic acid, 
hydrogen peroxide (H2O2), bacteriocins and other antimicrobial substances 
(35). 
The associations between urinary tract infection and vaginitis 

Results found that 36 women had vaginitis with urinary tract infections; 
that indicated women with vaginitis had an increased risk of urinary tract 
infections. 

An association between bacterial vaginitis and acute cystitis in women 
who used diaphragms was recorded by (37). It is possible that women with 
bacterial vaginitis developed urinary tract infections because of sexual activity 
(38).  

It is believed that altering the vaginal pH by repetitive alkalinization 
can contribute to the development of bacterial vaginitis (39) and may facilitate 
colonization with uropathogens because of overgrowth of pathogenic bacteria 
and the absence of lactate and hydrogen peroxide producing Lactobacilli in the 
vagina, putting those women at risk for urinary tract infection (40). 

 



א א א א .2009)2()1(א

                                                                                        194

References 
1. Reid, G. and Burton, J. (2002). Canadian research and development centre 

for probiotics, Lawson Health Research Institute, and Department of 
Microbiology and Immunology , University of Western. Ontario, 268 
Grosvenor Street, London, Ontario, N6A 4V2, Canada.  Microbes 
Infect.  Mar. 4(3): 319-24 . 

2. Heinemann, C.; van Hylcama Vlieg, J. E. T.; Janssen, D. B.; Busscher, H. 
J., van der Mei.; H. C. and Reid, G. (2000). Purification and 
characterization of a surface-binding protein from Lactobacillus 
fermentum RC-14 that inhibits adhesion of Enterococcus faecalis 
1131. FEMS Microbiol. Lett. 190: 177-180. 

3. Ronald, A. R. (2002). Infections of upper urinary tract. Ch.34, In: Disease 
of the kidney, 6th ed.,Vol. 1. (eds: Robert W. Schriery and Carl W. 
Gottschalk). Permission of Harper and Row publishers, Inc. USA. 

4. Pybus, V. and A. B. Onderdonk. (1999). Microbial interactions in the 
vaginal ecosystem, with emphasis on the pathogenesis of bacterial 
vaginosis. Microbes Infect. 1: 285-292. 

5. Clark, T. A and Hajjeh, R. A. (2002). Recent trends in the epidemiology of 
invasive mycoses. Curr. Opin Infect Dis. 15: 569-574. 

6. Nicolle, D.; McPhee, S. J.; Pignone, M.; Detmer,W. M. and Chou, T. M. 
(2002). Pocket guide to diagnostic test. 3th ed., Medical books, 
McGraw-Hill. 

7. Stamm, W. E and Hooton, T. M. (1993). Management of urinary tract 
infections in adults. N. Engl. J. Med. 329: 1328-1334. 

8. AL-Thwani, A. N. (2002). Study the role of some predisposing factors for 
infection with Candida albicans. Iraqi J. of Science. 43(12): 105-193. 

9. Atlas, R. M.; Parks, L. C. and Brown, A. E. (1995). Laboratory manual of 
experimental microbiology. 1st ed., Mosby-Year Book. Inc. USA. 

10. Vazques, J. A. and Sobel, J. D. (2000). Mucosal Candidiasis. Infect. Dis. 
Clin. N. Am. 16: 793-820.  

11. Reid, G.; Beuerman, D.; Heinemann, C. and Bruce, A. W. (2001). Effect 
of oral probiotic Lactobacillus therapy on the vaginal flora and 
susceptibility to urogenital infections. FEMS. Immunol. J. Med. 
Microbial. 39: 343-352. 

12. Schwebke, J. R.; Hillier, S. L.; Sobel, J. D.; McGregor, J. A. and Sweet, 
R. L. (1996). Validity of the vaginal Gram stain for the diagnosis of 
bacterial vaginosis. Obstet Gynecol. 88: 573-576. 

13. Biswas, M. K. (1993). Bacterial  Vaginosis. CLinical Obstetrics and 
Gynecology. 36: 166-176. 

14. Andrews, H. (2001). The role of microscopy in the diagnosis of sexually 
transmitted infection in women. Genitourin Med. 170: 118-120 



א א א א .2009)2()1(א

                                                                                        195

15. Julian, R. N.; Stephen, J. C. and Bernhard, H. (2003). Candida albicans 
secreted aspartyl proteinases in virulence and pathogenesis. 
Microbiology and Molecular Biology Reviews. 67(3): 400-428. 

16. Hooton, T. M. and Stamm, W. E. (1996). The Vaginal Flora and Urinary 
Tract Infections. In: Urinary Tract Infections: Molecular Pathogenesis 
and Clinical Management. (Eds by Mobley, L. T. and Warren, J. W.), 
ASM Press. Washington. 67-94. 

17. Barnett, J.; Payne, R. and Yarrow, D. (2000). Yeasts: characteristics and 
identification. 3rd  ed., Cambridge University Press, UK. 

18. Stephen, W. M. and James, B. K. (2004). Lipid  raft  polarization 
contributes to hyphal growth in Candida albicans. Eukaryotic Cells. 
3(3): 675-684. 

19. Debbie, A. H.; Quentin, L. S.; Sanders, R. J.; Gillian, E. N; Pat, J. B.; 
Edwards, P. A. Sullivan and Peter, C. F. (2004). Identification of the 
dialyzable serum inducer of germ-tube formation in Candida albicans. 
Microbiology. 150: 3041-3049. 

20. Andre, N.; Daniel, D.; Catherine, B.; Doreen, H. and Anne, M. (2002). 
Transcription profiling of Candida albicans cells undergoing the 
yeast-to-hyphal transition. Mol. Bio. Cell. 13(10): 3452-3465. 

21. Hay, P. E. (2004). Bacterial vaginosis and miscarriage. Curr. Opin. Infect. 
Dis. 17: 41-44. 

22. Sobel, J. D. (1999). Biotherapeutic Agents as Therapy for Vaginitis. In: 
Biotherapeutic Agents and Infectious Diseases. G. W. Elmer, L. 
McFarIand and C . Surawicz (eds.). Humana Press. Totowa, NJ. 221-
244. 

23. Hay, P. E.; Lamont, R. F.; Taylor-Robinson, D.; Morgan, J.; Ison, C. and 
Pearson, J. ( 1994). Abnormal bacterial colonization of the genital 
tract and subsequent preterm delivery and late miscarriage. BM. J. 
8:295-308. 

24. Ness, R.; Hillier, S. L.; Ricther, H. E.; Soper, D. E.; Stem, C. and 
McGregor, J. (2002).  Douching in relation to bacterial vaginosis, 
Lactobacilli, and facultative bacteria in the vagina. Am. Coll. Obstet. 
Gynecol. 100: 765-772. 

25. Pabich, W. L.; Fihn, S. D.; Stem, W. E.; Scholes, D.; Boyko, E. and 
Gupta, K. (2003). Prevalence and determinants of vaginal flora 
alterations in postmenopausal women. J.  Infect. Dis. 188: 1054-1058. 

26. Klebano, F. K. S. J. ( 1992). Effects of the spermicidal agent nonoxynol-9 
on vaginal microbial flora. J. Wect. Dis. 165: 19-25. 

27. Hillier, S. L. (1998). Effects of nonoxynol-9 on vaginal microfiora and 
chlamydial infection in a monkey  model. Sex-Transm. Dis. 23: 461-
464. 



א א א א .2009)2()1(א

                                                                                        196

28. Zhou, X.; Bent, S. J.; Schneider, M. G.; Davis, C. C.; Islam, M. R. and 
Forney, L. J. (2004). Characterization of vaginal microbial 
communities in adult healthy women using cultivation in dependent 
methods. Microbiol. 150: 2565-2573 

29. Boonnaert, C. J. and Rouxhet, P. G. (2000). Surface of lactic acid 
bacteria:relationships between chemical composition and physic-
chemical properties. App. Environ. Microbial. 66: 2548-2554. 

30. Carroll, F. J.; Chill, D. and Maida, N. (1993). The lactic acid bacteria: A 
literature survey. Critical Reviews in Microbiology 28(4): 125-132. 

31. Ryo, U.; Batish, V. K.; Grover, S. and Neelakantan, S. (2001). Production 
of antifungal substance by Lactococcus lactis sub sp. lactis CHD 283. 
Intern. J. Food. Microbiol. 32: 27-34. 

32. Warren, J. W. (1996). CLinical Presentations and Epidemiology 
Candidosis of Urinary  Tract Infections. In: Urinary Tract Infections: 
Molecular Pathogenesis and Clinical Management. Mobley, H. L. T. 
and Warren, J. W. (eds.). ASM Press. Washington. 119-131. 

33. Majeed, H. A. L. (2004). Identification and immunological study of 
Candida spp. causing vaginitis. M. Sc. Thesis, College of Science for 
Women. University of Baghdad.  

34. McGroarty, J. A.; Tomeczek, L.; Pond, D. G.; Reid, G. and Bruce, A. W. 
(1992).  Hydrogen peroxide production by Lactobacillus species, 
correlation with susceptibility to the spermicidal compound 
nonoxynol-9. J. Infect. Dis. 165: 1142-1144. 

35. Echenbach, D. A.; Davick, P. R.; Williams, S. J.; Klebanoff, S. J.; Young, 
C. M and Holmes, K. K. (1989). Prevalence of hydrogen peroxide-
producing Lactobacillus species in normal. 

36. Hooton, T. M.; S. D.; Fihn, C.; Johnson, P. L.; Roberts, and Stamm, W. E. 
(1989). Association between diaphragm bacterial vaginosis and acute 
cystitis in women using diaphragms. Arch. Intem. Med. 149: 1932-1 
936. 

37. Preston, C. A. K.; Bruce, A. W. and Reid, G. (1992). Antibiotic resistance 
of urinary pathogens isolated from patients attending the Toronto 
hospital between 1986 and 1990. J. Hosp. Infect. 21:129-135. 

38. Reid, G.; Bruce, A.; Cook, W. and  M-Llano, R. L. (1990). Effect on 
urogenital flora of antibiotic therapy for urinary tract infection. Scand. 
J. Infect. Dis. 22: 43-47. 

39. Carpa, M. L. and Ackermann, H. W. (2006). Biotechnological and 
nutritional control of disease. Prebiotic, Probiotics and Synbiotics. 
Nutr. J. 13: 73-86. 

40. Larsen, B. and Monif, G. R. (2001). Understanding  the bacterial flora of 
the female genital tract. Clin. Infect. Dis. 32: 69-77. 



א א א א .2009)2()1(א

                                                                                        197

تقييم أثر العوامل المختلفة في الالتهابات البولية التناسلية والعلاقة مابين الالتهابات 

  .البولية والالتهابات المهبلية

  

 آمنه نعمه  الثويني بشرى جاسم محمد

 جامعة بغداد/ معهد الهندسة الوراثية والتقنيات الأحيائية للدراسات العليا

  

  الخلاصة
أهتمت الدراسة بتوضيح تأثير العوامل المختلفة على الالتهابات البولية التناسلية فيمـا            

إذا كانت فطرية أم بكتيرية ودلت النتائج أن الإصابات البولية التناسلية أزدادت لدى النساء اللواتي               

بـداء الـسكري    يستخدمن حبوب منع الحمل أو اللولب وكذلك في النساء الحوامل أو المـصابات              

واللاتي يستخدمن الغسولات لمنع الحمل أو أستخدام قاتل الحيامن بوصفه نوعاً من طـرق منـع                

ومن ناحية أخرى، وأوضحت النتائج أن الإصابة بالالتهابات المهبلية يزيـد مـن خطـر                . الحمل

                 .التعرض للإصابة بالالتهابات البولية
  
 

 

 
 

 

 

 

  

 

 
 

  


