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ABSTRACT

The aim of this study was to detect Gardnerella vaginalis, 

the main causative agent of bacterial vaginosis, more than 

other  opportunistic  anaerobic  organisms  that  colonized 

the vagina.  

Out  of   150  women  who  visited  the  Obstetrics   and 

Gynecology Clinic  in Rabia Hospital, Riyadh- Saudi Arabia 

during the period between July 2011 to June 2012, were 

included  in  this  study.  92/150  (61.3%)  have  vaginal 

infection. Gardnerella vaginalis was n=74/92 (80.4%) was 

isolated  from   women  with  bacterial  vaginosis,  while 

Candida species, Streptococcus species and Trichomomas 

vaginalis were 16.3%, 2.2% and 1.1 % respectively.

Isolated  Gardnerella vaginalis were examined for biotype 

(hippurate hydrolysis,  catalase and oxidase activity) and 

genotype  with  molecular  technique  (PCR)  Amplified 

ribosomal  DNA  (16S  rDNA).  This  work  concluded  that 

Gardnrella vaginalis is  most bacterial vaginosis causative 

agent  in  women of  reproductive  ages  in  Riyadh  –Saudi 

Arabia.
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خلصة البحث

 الهدف من هذه الدراسة هممو الكشممف عممن الغاردنريلممة المهبليممه (العامممل
 الرئيسي المسبب للتهاب
 المهبل الجرثومي) مقارنة بالبكتريا اللهوائيممة الخممرى الممتي تسممتعمر فممي
.المهبل

  امرأة قمن بزيارة عيادات النساء والتوليممد150أدرجت  في هذه الدراسة 
 بمستشفى رابية الطبي بالرياض-المملكممه العربيممة السممعوديه فممي الفممترة

 -:  وكانت النتائج كالتالي2012الى يونيو 2011مابين يونيو
 (47/92لديهن عدوى مهبلية وكانت الغاردنيريلة المهبليه تمثل  92/150

%) من النساء التي يعانين من التهاب المهبل الجرثومي , في حيممن80.4  
ان انواع المبيضات المهبليه و البكتيريا العنقوديه والترايكوموناس  بنسبه (

%) على التوالي%1.1) (%2.2) (16.3 .
 وقد تم فحص معزولة الغاردنيريلة المهبليه للنماط الحيوية التاليه ( تحليل
.(الهيبورات, اختبار الكاتاليز , اختبار الوكسيديز

) PCR) وكذلك النمط الجيني بواسطة التقنيه الجزيئيه
.(16 S r RNA)  للكشف عن الحمض النووي الرايبوسومي

 هذا العمل اثبت  الغاردنيريله المهبليممه هممي المسممبب الكممثر انتشممارا بيممن
 النساء في  سن النجاب   مممن اللممواتي يعممانين مممن التهابممات مهبليممه فممي
  .الرياض – المملكه العربية السعوديه

-



Table of contents

Topic Page
І                                                                                      اليه
Dedication.    П 
Acknowledgement.   Ш           
Abstract (English).   ІV  
Abstract (Arabic).   V
List of contents.   VІ
List of figures.  XI
List of table. XII

CHAPTER ONE
                                     INTRODUCTION AND OBJECTIVES
1.Introduction.    1
2.Rationale. 8
3 Objectives. 9

CHAPTER TWO
                                                 LITERATURE REVIEW
2.1 The family Bifidobacteriaceae. 11
2.1.1 Characteristics of the family. 11
2.1.2 Phylogeny of the genera Bifidobacterium and Gardnerella. 12
2.2 Genus Gardnerella. 13

2.2.1 Phylogeny. 13
2.2.2 Taxonomy and cellular morphology. 13
2.2.3 Habitat. 14

2.2.4 Appearance of cells and colonies. 14
2.2.5 Virulence factors of Gardnerella vaginalis. 15

2.2.6 Background and epidemiology.                                          16

2.2.7 Pathophysiology. 17
2.2.8 Frequency. 18
2.2.8.1 Mortality/Morbidity. 18
2.2.8.2 Race. 18
2.2.9 Isolation methods. 19
2.2.10 Differential tests. 20

2.2.10.1 Presumptive identification. 20
2.2.10.2 Confirmation 20
2.3 Gardnerella vaginalis and bacterial vaginosis. 21

2.4 Laboratory diagnosis. 23

2.4.1 Signs & symptoms . 23

2.4.2 Amsel′s criteria. 23
2.4.3 Gram-stain-based diagnosis. 24

-



2.4.4 Commercial point-of-care tests for the diagnosis of bacterial  
vaginosis.

28

2.4.5 Self-test pH glove. 28

2.4.6 Electronic Nose or (Electronic Sensor Array). 28

2.4.7 Testing for the Presence of Trimethylamine in combination with vaginal pH 
assessment.

29

2.4.8 Testing for sialidase activity . 29

2.4.9 Testing for proline aminopeptidase activity. 29

2.4.10 DNA probe for Gardnerella vaginalis 16r RNA. 30
2.4.11 Culture 30

2.4.11.1 Cultural findings. 31
2.4.11.2 Biochemical tests. 31
2.4.11.3 Rapid detection of Gardnerella vaginalis. 32

CHAPTER THREE
MATERIALS AND METHODS

3.1.1 Type of study. 34
3.2 Study area. 34

3.3 Study population. 34

3.4 Ethical consideration. 34

3.5. Data collections. 35

3.6. Study protocols. 35
3.6.1 High vaginal samples. 35

3.6.1.1 Collection and preservation. 35

3.6.1.2 pH indicator. 35

3.6.1.3 Whiff test (10% KOH). 35

3.6.2 Microscopic examination. 36

3.6.2.1 Wet preparation. 36

3.6.2.2 Gram stain. 36
3.6.3 High vaginal swab Culture. 36

3.6.3.1 Colonial morphology. 37
3.6.4 Bacterial growth identifications. 37

3.6.4.1 Gram stain. 37
3.6.4.2 Biochemical tests. 37
3.6.4.2.1 Catalase test. 37
3.6.4.2.2 Oxidase test. 37
3.6.4.2.3 Hippurate test. 38

3.6.5 Metronidazole and Clindamycin  susceptibility 38

-



3.6.5.1 Preparation of 0.5 Macfarland Standard 38

3.6.5.2 Inoculum Preparation and Application 39

3.6.6 Preservation and transportation of cultured organisms for PCR test. 39
3.6.7 DNA Extraction. 39

3.6.7.1 Procedure. 39
3.6.7.2 Measurement of DNA concentration.  40
3.6.8 Polymerase chain reaction (PCR). 40
3.6.8.1 Primers. 40
3.6.8.2 Preparation of primers. 40
3.6.8.3 Preparation of 10X TE buffer. 41
3.6.8.4 Preparation of 1X TE buffer. 41
3.6.8.5 Preparation of Ethidium bromide. 41
3.6.8.6 Preparation of 1% agarose gel. 41
3.6.9 PCR kit. 41
3.6.9.1 Preparation of reaction mixture.  41
3.6.9.2 Protocol used for amplification of 16S r DNA gene. 42
3.6.10 Visualization of PCR products. 42
3.6.11 Interpretation of PCR Results. 43

3.7  Data analysis . 43

CHAPTER FOUR
                                                               RESULTS

4.1 Epidemiological findings.
45

4.1.1 Collection of specimens.
45

4.1.2 Age groups. 46
4.1.3 Nationality. 48

4.1.5 Distribution of bacteria causing vaginal infection among pregnant and non-
pregnant women. 

49

4.2. Bacteriological Findings
50

4.2.1 Frequency of the Isolates  
50

4.2.2  Phenotypic properties. 51

4.2.3 Gram staining (Nugent scoring) 51

4.3 Metronidazole and Clindamycin  susceptibility. 51

4.4  PCR Results 52

4.4.1 Extraction of DNA 52
4.4.2  Detection of 16S r DNA 52

CHAPTER FIVE
                            Discussion, Conclusion and Recommendations
5.1Discussion. 54

5.2 Conclusion. 58

5.3 Recommendations. 59

-



                                                 References 60

                                                 Appendix І 68

                                                 Appendix П 71

List of Figures
No. Title Page

1 Figure(1): The distribution 
and percentage of 
bacterial growth.

44

2
Figure(2):  Distribution  of 
samples  among  patients 
according to age groups.

45

3 Figure(3): Correlation 
between isolated 
organisms and pregnancy 
among the study 
population. 

46

4  Figure(4): Agarose gel 
electrophoresis of 16S r 
DNA  gene.

48

-



List of Tables

Table page

Table  (1-A):  Nugent  score  for  characterization  of  Gardnerella 26

Interpretation of Nugent score 27

Table  (2):  Distribution  of  isolated  organisms  among  study 47

Table (3) Distribution of bacterial vaginosis among patients 48

Table (4):  Correlation between isolated organisms and pregnancy 
among the study population

49

Table  (5):  The  frequency  and  the  percentage  of  isolated 50

Table (6) The correlation between the bacterial vaginosis and clue 51

-


	2.2.8.1 Mortality/Morbidity.
	2.2.8.2 Race.
	2.4.4 Commercial point-of-care tests for the diagnosis of bacterial vaginosis.


