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Abstract  

Introduction: A “microbiota” is the aggregate of ecological community of commensal  , symbiotic and pathogenic 

microorganisms that literally share our body space: surface and in deep layers of skin, in the saliva and oral mucosa, in 

the conjunctiva,  in the gastrointestinal tracts and in the vagina. Human microbiome refer to their genomes. Microbiome 

may hold key to better understanding of Bacterial Vaginosis(BV). Study aimed to find out the  vaginal microbiota in 

health and disease in women attending gynaecology and obstetric OPD/IPD at a tertiary care hospital.  

Material and Methods: High Vaginal Swabs of  two hundred and fifty women of reproductive age(15 – 45 years)  

group formed the study population. Detail patient history were noted. Gram staining followed by Nugent score elicited .   

Observations and results: Bacterial morphotypes observed were Lactobacilli, Gardnerella , Mobiluncus, Gram 

negative bacilli and Gram positive cocci.  G vaginalis and Mobiluncus were strongly associated with BV diagnosis by 

both Nugent's score and Amsel's criteria. In cases with BV, number of Lactobacilli morphotype decreased while number 

of other bacterial morphotype increased. Multipe bacilli were seen in these cases. In cases without BV, number of 

lactobacilli morphotype was more while number of other bacterial morphotype was less i.e inversely proportional.  

Conclusion: Study concluded that in healthy vagina the vaginal microbiota  microscopically shows predominance of 

Lactobacillus morphotype with or without the Gardnerella morphotype (normal) etc, while in BV it is represented by a  

mixed flora with few or no Lactobacillus morphotypes (BV). 
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Introduction 

A “microbiota” is the aggregate of ecological 

community of commensal  , symbiotic and 

pathogenic microorganisms that literally share 

our body space: surface and in deep layers of 

skin (including in mammary glands) in the saliva 

and oral mucosa, in the conjunctiva,  in the 

gastrointestinal tracts and in the vagina."1,2 The 

human body contains over 10 times more 

microbial cells than human cells, although the 

entire microbiome only weighs about 200 grams 

(7.1 oz), with some weight-estimates ranging as 

high as 3 pounds (approximately 48 ounces or 

1,400 grams). Some regard the microbiome as a 

"newly discovered organ" since its existence was 

not generally recognized until the late 1990s 

and it is understood to have potentially 

overwhelming impact on human health3. 

Modern techniques for sequencing DNA have 

enabled researchers to find the majority of these 

microbes - the majority of them cannot be 

cultured in a laboraory using current 

techniques. Microbiome may hold key to better 

understanding of Bacterial Vaginosis(BV). The 

microbes being discussed are generally non-

pathogenic (they do not cause disease unless 

they grow abnormally); they exist in harmony 

and symbiotically  with their hosts4.  Some of 
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these organisms perform tasks that are useful 

for the human host. However, the majority have 

been too poorly researched for us to understand 

the role they play, however communities of 

microflora have been shown to change their 

behaviour in diseased individuals. Community 

population studies using advanced sequencing 

methodologies are yielding insights into the 

range of microbial diversity in the human 

vagina. An unexpected finding was the 

prevalence of Prevotella species, which are 

known to positively affect the growth of 

Gardnerella vaginalis and Peptostreptococcus 

anaerobius, two species linked to bacterial 

vaginosis, by providing these disease-associated 

bacteria with key nutrients7. The most abundant 

vaginal microorganism found in premenopausal 

women is Lactobacillus bacteria. Vaginal flora is 

influenced by a variety of factors including 

exogenous and endogenous influences. Bacteria 

type vary in women depending on the stage of 

the menstrual cycle8. Lactic acid bacteria are 

predominately found during child-bearing years, 

otherwise the bacterial flora is mixed. Although 

the menstrual cycle alters vaginal pH and the 

growth of various organisms, some research 

shows lactobacilli remain at a constant level 

regardless of the stage of menstruation9 while 

other research shows that during menstruation, 

the concentration of vaginal microbiome is 

observed to decline10. Race also influences 

vaginal flora. The occurrence of hydrogen 

peroxide-producing lactobacilli is lower in 

African American women, and vaginal pH is 

higher9. Other influential factors such as sexual 

intercourse and antibiotics have been linked to 

the loss of lactobacilli. Moreover, studies have 

found that sexual intercourse with a condom 

does appear to change lactobacilli levels, and 

does increase the level of Escherichia coli within 

the vaginal flora11. Disruption of vaginal flora 

can lead to infections such as vaginal candidiasis 

or bacterial vaginosis (BV)11. Our study aimed to 

find out the  vaginal microbiota in health and 

disease in women attending Gynaecology and 

Obstetric OPD/IPD at a tertiary care hospital. 

Material and Methods  

The present observational and prospective 

study was conducted in the Microbiology 

department at a Tertiary care Hospital in India.  

The protocol was reviewed and approved by 

institutional review board, and each subject 

gave verbal consent. Age, pregnancy status, 

parity, ethnicity,  mode of contraception , 

number of sexual partners , presence or absence 

of symptoms, and a sexually transmitted 

diseases history were noted . Those who had 

received systemic antibiotic therapy or local 

vaginal antimicrobial therapy within the 

preceding 2 weeks, were menstruating at the 

time of the examination, cervical cerclage, 

vaginal bleeding, placenta previa, spermicide 

use, recent douching, or sexual intercourse 

within 24 hours were excluded from the study. 

High Vaginal Swabs of  two hundred and fifty 

women of reproductive age(15 – 45 years)  

group who attended Gynaecology and Obstetric 

OPD/IPD at tertiary care hospitals formed the 

study population. Amsel’s Clinical criteria and 

Nugent’s microbiological criteria for  diagnosis 

of BV were used 12.    
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Results and observations 

TABLE 1:- OBSERVATIONS ON THE BASIS OF GRAM/GIEMSA  STAINING OF THE VAGINAL SMEAR DONE  

IN WOMEN SELECTED FOR STUDY   

      WOMEN SELECTED FOR STUDY   

           No                                               % 

TOTAL CASES           250                                             100 

 NORMAL VAGINAL FLORA           116                                               47 

INTERMEDIATE  BACTERIAL VAGINOSIS               43                                               17 

DEFINITE  BACTERIAL VAGINOSIS             36                                               14 

VAGINAL CANDIDIASIS             52                                               21 

TRICHOMONAS VAGINITIS               3                                                 1  

 

Statistically the diagnostic inference’s of  number of cases of Bacterial vaginosis diagnosed by applying 

Nugent criteria on Gram staining of vaginal smears in above of women were found to be highly 

significant(P=0.00) on applying ANOVA(one way analysis of variance) test. 

FIGURE  1:- OBSERVATIONS ON THE BASIS OF GRAM/GIEMSA  STAINING OF THE VAGINAL SMEAR 

DONE  IN WOMEN SELECTED FOR STUDY   

 

 

TABLE 2:-BACTERIAL MORPHOTYPE OBSERVED ON GRAM STAINING OF VAGINAL SMEAR  

Morphotypes     seen  With Bacterial vaginosis 

(as per Nugent’s Scoring) 

    TOTAL CASES – 79. 

No of cases                   % 

Without Bacterial  vaginosis 

    (as per Nugent’s Scoring) 

      TOTAL CASES- 171. 

No of cases                       % 

Lactobacillus ( 0 -2  + ) 43                              54 171                              100 

G.Vaginalis 55                              70 103                                60 

Mobilincus 45                              57 0                                      0 

Gram negative bacilli 40                              51 0                                      0 

Gram positive cocci 20                              25 60                                  35 
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FIGURE 2:-.BACTERIAL MORPHOTYPE OBSERVED ON GRAM STAINING OF VAGINAL SMEAR  

 

 

TABLE 3:- MULTIPLE/SINGLE  BACTERIAL   MORPHOTYPES   OBSERVED ON GRAM STAINING OF 

VAGINAL SMEAR  OF 250 WOMEN STUDIED    

Number of  Morphotypes  seen Women included in study             

           No               % 

TOTAL CASES             250             100 

Single Morphotype            171               68 

Two Morphotype              62               25 

Three Morphotype              17                 7 

 

 

FIGURE 3:- MULTIPLE/SINGLE  BACTERIAL   MORPHOTYPES   OBSERVED ON GRAM STAINING OF 

VAGINAL SMEAR  OF 250 WOMEN STUDIED   
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TABLE 4:- CO EXISTENCE  OBSERVED BETWEEN BACTERIAL VAGINOSIS AND PRESENCE OF CLUE 

CELLS ON GRAM STAINING  OF VAGINAL SMEAR  OF WOMEN DIAGNOSED TO HAVE BACTERIAL; 

VAGINOSIS 

Total Bacterial 

Vaginosis - 79 

Clue Cell Present 

  No                                 % 

Clue Cell Absent 

  No                                  % 

Intermediate Bacterial 

 vaginosis 

38                                    48    5                                     6 

Definite Bacterial 

 vaginosis 

36                                   45.5        0                                     0 

 

FIGURE 4:- CO EXISTENCE  OBSERVED BETWEEN BACTERIAL VAGINOSIS AND PRESENCE OF CLUE 

CELLS ON GRAM STAINING  OF VAGINAL SMEAR  OF WOMEN DIAGNOSED TO HAVE BACTERIAL; 

VAGINOSIS 

 

Discussion 

In our study as shown in Table 2, bacterial 

morphotypes observed were Lactobacilli, 

Gardnerella , Mobiluncus, Gram negative bacilli 

and Gram positive cocci. G vaginalis and 

Mobiluncus were strongly associated with BV 

diagnosis by both Nugent's score and Amsel's 

criteria. G vaginalis remained significantly 

associated with BV diagnosis by either method, 

within the diagnosis categories of the other 

method. Coliform spp, staphylococci and 

streptococci were not significantly associated 

with BV by either Nugent's score or Amsel's 

criteria There were significant 2 to 4 fold 

decreases in colonisation by G vaginalis or 

anaerobes in the presence of lactobacilli. Overall 

there was no significant difference for Candida 

isolates but the lowest prevalence was observed 

when no lactobacilli were isolated. In a study on 

cohort of women with bacterial vaginosis, David 

A. Eschenbach reported that there is a seven-

fold decrease in the prevalence of facultative 
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Lactobacillus and a corresponding increased 

prevalence of other bacteria13 . Symptomatic 

women with bacterial vaginosis have a 100- to 

1000-fold increase in the other bacteria . C A 

Spiegel et al reported Gardnerella vaginalis is 

almost universally found in high concentration 

in the vaginal fluid of women with nonspecific 

vaginitis, but because it is often found in the 

vaginal flora of normal women, the significance 

of a positive vaginal culture for this organism in 

an individual patient is uncertain, even when 

semiquantitative cultures are done14. Anaerobic 

bacteria have also been associated with 

nonspecific vaginitis15. As with G. vaginalis, 

interpretation depends upon quantitative 

counts and culture is not recommended for the 

clinical laboratory. In a study conducted by C A 

Spiegel et al, Gram-positive cocci were seen in 

15 of 25 patients with BV and in 3 of 35 patients 

without BV14. Curved rods were seen in 11 of 25 

patients with BV and in none of 35 patients 

without BV. The Gardnerella morphotype was 

seen in 25 of 25 patients with BV and in 9 of 35 

patients without BV . Small gram-negative bacilli 

resembling Bacteroides spp. were seen in 24 of 

25 patients with BV and in none of 35 patients 

without BV . The Lactobacillus morphotype was 

absent or present only in low quantities (1 to 

2+) in 25 of 25 patients with BV and in 5 of 35 

patients without BV .  

TABLE 5:- MICROBIOTA IN  BACTERIAL; VAGINOSIS 

                          Microbiota  in Bacterial Vaginosis 

INCREASED PREVALENCE  INCREASED CONCENTRATION  

(FOLD) 

G. vaginalis                        17 

Bacteroides                        15 

Peptostreptococcus                        10 

Mobiluncus                         -- 

M.hominis                         15 

DECREASED PREVALENCE  DECREASED CONCENTRATION (FOLD) 

Facultative Lactobacillus                           7  

        Source: Hillier et al 1993; Martius et al 1988. 

  

Gardner and Dukes 16 and Dunkelberg17described 

a Gram stain appearance which was characteristic 

of BV. Normal vaginal fluid contained only 

Lactobacillus morphotypes, whereas fluid from BV 

patients had many small gram-negative organisms 

resembling G. vaginalis in the absence of 

Lactobacillus morphotypes. In a publication, 

Balsdon et al18 again noted a characteristic 

microscopical appearance of vaginal discharge 

from patients with BV. In Edward Demba et al’s19 

study,  Lactobacillus spp were isolated in 37.8% of 

women, and 70% of the isolates were hydrogen-

peroxide (H202)-producing strains. Prevalence of  

BV-associated bacteria were: G vaginalis 44.4%; 

Bacteroides 16.7%; Prevotella 15.2%; 

Peptostretococcus 1.5%; Mobiluncus 0%; other 

anaerobes 3.1%; and Mycoplasma hominis 21.4%. 

In Edward Demba et al’s19 study ,BV was 

positively associated with isolation of G vaginalis  

and anaerobes , but not with M hominis. BV was 

negatively associated with presence of 

Lactobacillus, and H2O2-producing lactobacilli. 

Presence of H2O2-producing lactobacilli was 

associated with significantly lower prevalence of G 

247 



Indian Journal of Basic and Applied Medical Research; December 2015: Vol.-5, Issue- 1, P. 242-252 

 

243 

www.ijbamr.com   P ISSN: 2250-284X , E ISSN : 2250-2858 

 

vaginalis, anaerobes and C trachomatis. In their 

study Edward Demba et al19 reported that 

isolation of lactobacilli and H2O2-producing 

lactobacilli was negatively associated with BV 

diagnosis by both Nugent's score and Amsel's 

criteria . Within Amsel's diagnostic categories, the 

Nugent's diagnosis of BV was still negatively 

associated with lactobacilli . However, within 

Nugent's diagnostic categories, Amsel's diagnosis 

of BV was not associated with lactobacilli. Edward 

Demba et al19 found that only two anaerobic 

isolates, Bacteroides spp and Prevotella spp, were 

significantly more common among HIV positive 

women. In overall crude univariate analysis, there 

was no any association between douching, 

menstrual hygiene, genital cutting and HIV . A 

comparison of vaginal microflora isolates with 

Nugent's score showed significant positive 

associations between a diagnosis of BV and the 

isolation of G vaginalis,  and a significant negative 

association with the presence of lactobacilli. The 

study of Edward Demba et al19 has demonstrated 

similar vaginal bacterial isolates to those found in 

the United States in studies of  Hill GB et al, Spiegel 

CA et al 20,14 . These studies found a strong 

association between BV and the isolation of G 

vaginalis, anaerobic gram-negative rods belonging 

to the genera Prevotella, Porphyromonas and 

Bacteroides, Peptostreptococcus spp, M hominis, 

Ureaplasma urealyticum, and often Mobiluncus 

spp. A lower concentration of facultative species 

of Lactobacillus among women with BV in 

comparison to women with a normal flora was 

noted in this study.  In study of Edward Demba et 

al19, a large proportion of lactobacilli isolates 

(70%) were H2O2 producers. These isolates were 

associated with a significantly lower prevalence of 

G vaginalis, anaerobes and C trachomatis, with 

trends of lower prevalence of N gonorrhoeae and 

M hominis, suggesting a protective effect of 

vaginal/cervical colonisation conferred by these 

lactobacilli strains. The absence of H202-producing 

lactobacilli was not associated with growth of 

Candida spp. This is different from the findings 

observed in a study conducted by Hillier et al 21, in 

which significant associations between H2O2 

production and protection against BV and other 

STI as well as protection against symptomatic 

candidiasis were reported. Studies among 

nonpregnant women collecting serial samples of 

vaginal flora have concluded that some events 

(either behavioral, hormonal, or environmental) 

occur that promote a change in the normal flora of 

the vagina. Studies by Amsel R et al, Hay PE 

,Morgan DJ  et al and  Hay PE, Ugwamadu A et al, 

incorporating repeat measures of vaginal flora 

concentrations among women throughout the 

menstrual cycle reported a high rate of BV 

presentation during the follicular phase of the 

menstrual cycle and a spontaneous resolution of 

BV during the luteal phase. These results suggest 

that endogenous sex hormones may support and 

assist in sustaining high levels of Lactobacillus and 

illustrate the potential for sex hormones to 

influence the organisms present in the vagina22.  

Holst E reported that, bacteria other than 

Gardnerella were positively associated with 

vaginosis, and evidence of a possible endogenous 

source of bacteria due to anal–vaginal transfer 

emerged 23. In previous studies of Mardh PA et al24 

and Thorsen P et al25, M hominis and Ureaplasma 

urealyticum have been associated with BV, 

although not in all cases as reported in Arya OP et 

al’ s study26. 

In our study as shown in Table 3, in cases with BV, 

number of Lactobacilli morphotype decreased 

while number of other bacterial morphotype 

increased. Multipe bacilli were seen in these cases. 

In cases without BV number of lactobacilli 

morphotype was more while number of other 
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bacterial morphotype was less.i.e inversely 

proportional. Eschenbach DA et al ,Spiegel CA et al 

reported that BV is a polymicrobial, superficial 

vaginal infection involving a reduction in the 

amount of hydrogen-peroxide-producing 

Lactobacillus and an overgrowth of anaerobic and 

Gram-negative or Gram-variable bacteria 13,14. 

Although most of these organisms are present in 

small numbers in the normal vagina, Mobiluncus is 

rarely found and is a sensitive marker for the 

diagnosis of BV 27. On the other hand, Gardnerella 

has been reported in up to 50 percent of women 

with no signs or symptoms of BV; therefore, the 

finding of Gardnerella is not a definitive diagnostic 

of BV28. In fact, it seems that the decrease in 

Lactobacillus, as opposed to the increase  in other 

organisms, influences the vaginal flora and may be   

the most important predictor in subsequent BV 

development 29.  Bacterial vaginosis is a 

polymicrobial condition in which a decrease in 

vaginal acidity and in the concentration of 

lactobacilli is accompanied by an increase of a 100 

fold or more in the concentration of other micro 

organisms. No single micro-organism is detected 

in all women with bacterial vaginosis, but 

Gardnerella vaginalis, Bacteroides species 

 Mycoplasma , Mobiluncus have been associated 

with bacterial vaginosis in most studies. Sophia 

Yen et al30 stated that Bacterial vaginosis is a 

clinical syndrome associated with the presence of 

a group of microorganisms rather than a single 

etiologic agent. Bacterial vaginosis is 

characterized by a shift in the vaginal flora from 

the normal Lactobacillus-dominant species to a 

mixed flora, including Gardnerella vaginalis, 

Bacteroides species, Mobiluncus species, and 

Mycoplasma hominis. In our study, there was  

strong inverse relationship between the quantity 

of Lactobacillus and Gardnerella morphotypes 

seen in the  Gram-stained smears and when the 

smear was scored as 4+ Lactobacillus, the 

Gardnerella morphotype was usually absent. 

When the Gardnerella morphotype was scored as 

3+ or 4+, the quantity of the Lactobacillus 

morphotype was generally diminished. C. A. 

Spiegel et al reported that the increased 

prevalence of gram negative rods, gram positive 

cocci, and other organisms seen on the smears 

from BV patients was consistent with the 

previously reported increase in the prevalence 

and quantity of Bacteroides spp. and butyrate 

producing Peptococcus spp. and an increase in 

their metabolic products in vaginal fluid from 

women with BV31.The decrease in the prevalence 

and concentration of the Lactobacillus 

morphotype on Gram stain in women with BV is 

paralleled by a decrease in the quantity and 

prevalence of cultivable Lactobacillus morphotype 

and a decrease in lactic acid in vaginal fluid in 

patients with BV31. The presence of curved rods 

also was correlated with the diagnosis of BV. 

Motile curved rods have been noted by other 

investigators32, but the identity of these organisms 

and their role in BV was not clear at that time. 

Although vaginal fluids from patients with 

nonspecific vaginitis have previously been 

described as yielding pure cultures of G. 

vaginalis33, such specimens actually contain a 

mixture of gram-variable G. vaginalis and 

anaerobes , including Bacteroides spp., 

Peptococcus spp., curved rods, and Eubacterium 

spp., spp. 31 . 

In  our study  as shown in Table 4, out of the 79 

cases diagnosed as bacterial vaginosis by Gram 

stain-Nugent’s criteria, clue cell’s were absent in 

6%(5) cases diagnosed as intermediate bacterial 

vaginosis. While they were present in 48%(38) 

cases diagnosed as intermediate bacterial 

vaginosis and 45.5%(36) cases diagnosed as 

definite bacterial vaginosis. Gardner and Dukes 
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reported that the appearance of clue cells (i.e., 

vaginal epithelial cells studded with coccobacillary 

organisms) in vaginal fluid wet mounts was 

diagnostic for Haemophilus vaginalis vaginitis16, 

33. However, Smith et al. 34 and Akerlund and 

Mardh 35 subsequently reported that the presence 

of clue cells on Gram stained vaginal smears and 

cervical Papanicolaou smears was not useful for 

the diagnosis of BV. 

Conclusion: 

Study concluded that in healthy vagina the 

vaginal microbiota  microscopically shows 

predominance of Lactobacillus morphotype with 

or without the Gardnerella morphotype 

(normal) etc, while in BV it is represented by a  

mixed flora with few or no Lactobacillus 

morphotypes (BV) i.e inversely proportional. 

Acknowledgement 

Authors are  thankful for the  kind co-operation 

received from laboratory technicians and other 

teaching staff members of Microbiology 

department. 

 

References  

1. Lederberg J, McCray AT. 2001;'Ome Sweet 'Omics—a genealogical treasury of words. Scientist:15:8. 

2. The NIH HMP Working Group. 2009. The NIH Human Microbiome Project. Genome Res. 2009 December; 

19(12): 2317–2323. 

3. Willyard C (24 November 2011). "Microbiome: Gut reaction". Nature 479 (7374): S5–S7. 

doi:10.1038/479S5a. 

4. Madigan, Michael T. 2012; Brock biology of microorganisms (13th ed.). San Francisco: Benjamin 

Cummings. ISBN 9780321649638. 

5. Samuel Baron MD; Charles Patrick. Davis ,1996. "Bacteriology". University of Texas Medical Branch at 

Galveston. pp. Chapter 6. Normal Flora.  

6. Gill, S. R.; Pop, M.; Deboy, R. T.; Eckburg, P. B.; Turnbaugh, P. J.; Samuel, B. S.; Gordon, J. I.; Relman, D. A.; 

Fraser-Liggett, C. M.; Nelson, K. E. 2006; "Metagenomic Analysis of the Human Distal Gut Microbiome". 

Science 312 (5778): 1355–1359. doi:10.1126/science.1124234. PMC 3027896. PMID 16741115. 

7. Ravel, J.; Gajer, P.; Abdo, Z.; Schneider, G. M.; Koenig, S. S. K.; McCulle, S. L.; Karlebach, S.; Gorle, R.; 

Russell, J.; Tacket, C. O.; Brotman, R. M.; Davis, C. C.; Ault, K.; Peralta, L.; Forney, L. J. 2010;"Colloquium 

Paper: Vaginal microbiome of reproductive-age women". Proceedings of the National Academy of 

Sciences 108 (Supplement_1): 4680–4687. doi:10.1073/pnas.1002611107. PMC 3063603. 

PMID 20534435. 

8. Kenneth. 2012; "The Normal Bacterial Flora of Humans". Todar's Online Textbook of Bacteriology. 

Madison, WI: Kenneth Todar. Retrieved 2012-04-06. 

9. Antonio, M. A.  D.; Hawes, S. E.; Hillier, S. L. 1999; "The Identification of Vaginal Lactobacillus Species 

and the Demographic and Microbiologic Characteristics of Women Colonized by These Species". The 

Journal of Infectious Diseases 180 (6): 1950–1956. doi:10.1086/315109. PMID 10558952. 

10. Onderdonk, A. B.; Zamarchi, G. R.; Walsh, J. A.; Mellor, R. D.; Muñoz, A.; Kass, E. H. 1986; "Methods for 

quantitative and qualitative evaluation of vaginal microflora during menstruation". Applied and 

environmental microbiology 51 (2): 333–339. PMC 238869. PMID 3954346.  

250 



Indian Journal of Basic and Applied Medical Research; December 2015: Vol.-5, Issue- 1, P. 242-252 

 

243 

www.ijbamr.com   P ISSN: 2250-284X , E ISSN : 2250-2858 

 

11. Witkin, S. S.; Linhares, I. M.; Giraldo, P. 2007; "Bacterial flora of the female genital tract: Function and 

immune regulation". Best Practice & Research Clinical Obstetrics & Gynaecology 21 (3): 347–354. 

doi:10.1016/j.bpobgyn.2006.12.004. PMID 17215167.  

12. Mohanty S, Sood S, Kapil A, Mittal S. 2010;Interobserver variation in the interpretation of Nugent 

scoring method for diagnosis of bacterial vaginosis. Indian J Med Res : 131:88-91. 

13. David A. Eschenbach, MD. Screening, Diagnosis and Management of Bacterial Vaginosis.Issues in 

Management of STDs in Family Planning Settings. Ch.13;vol-1:71-75. 

14. C A Spiegel, R Amsel, and K K Holmes. 1983 July;  Diagnosis of bacterial vaginosis by direct gram stain 

of vaginal fluid. J Clin Microbiol. 18(1): 170–177.  

15. Hauth JC, Goldenberg RL, Andrews WW, DuBard MB, Cooper RL. 1995; Reduced incidence of preterm 

delivery with metronidazole and erythromycin in women with bacterial vaginosis. N Engl J Med 

333:1732-6. 

16. Gardner H.L., Dukes C.D. 1955; Haemophilius vaginalis vaginitis. Am.J. Obstet.gynecol. 69:962-76. 

17. Dunkelberg W E.1977;Corynebacterium vaginale- Sexually Transmitted Diseases Vol-4:69-75. 

18. Balsdon, M. J., G. E. Taylor, L. Pead, and R. Maskell. 1980;Corynebacterium vaginale and vaginitis: a 

controlled trial of treatment. Lancet i:501-504. 

19. Edward Demba , Linda Morison  , Maarten Schim van der Loeff  , Akum A Awasana  , Euphemia 

Gooding  , Robin Bailey , Philippe Mayaud  and Beryl West . 2005;Bacterial vaginosis, vaginal flora 

patterns and vaginal hygiene practices in patients presenting with vaginal discharge syndrome in The 

Gambia, West Africa. BMC Infectious Diseases 5:12  .    

20. Hill GB. 1993;The microbiology of bacterial vaginosis. Am J Obstet Gynecol 169:450-4. 

21. Hillier SL, Nugent RP, Eschenbach DA, Krohn MA, Gibbs RS, Martin DH, et al. 1995; Association 

between bacterial vaginosis and preterm delivery of a low-birth-weight infant. The Vaginal Infections 

and Prematurity Study Group. N Engl J Med 333:1737-42. 

22.Hay PE, Ugwamadu A, Chowns J. 1997; Sex, thrush and bacterial vaginosis. Int J STD AIDS8:603–8. 

23. Holst E. 1990; Reservoir of four organisms associated with bacterial vaginosis suggests lack of sexual 

transmission. J Clin Microbiol 28:2035–9. 

24. Mardh PA, Elshibly S, Kalling I, Hellberg D. 1997,  Vaginal flora changes associated with Mycoplasma 

hominis. Am J Obstet Gynecol :176:173-178. 

25. Thorsen P, Jensen IP, Jeune B, Ebbesen N, Arpi M, Bremmelgaard A, Moller BR. 1998; Few 

microorganisms associated with bacterial vaginosis may constitute the pathologic core: a population-

based microbiologic study among 3596 pregnant women.Am J Obstet Gynecol, 178:580-587. 

26. Arya OP, Tong CY, Hart CA, Pratt BC, Hughes S, Roberts P, Kirby P, Howel J, McCormick A, Goddard AD. 

2001; Is Mycoplasma hominis a vaginal pathogen?Sex Transm Infect, 77:58-62. 

27. Hillier SL, Critchlow CW, Stevens CE, et al. 1991; Microbiological, epidemiological and clinical 

correlates of vaginal colonisation by Mobiluncas species. Genitourin Med;67:26–31. 

28. Aroutcheva AA, Simoes JA, Behbakht K, et al. 2001;Gardnerella vaginalis isolated from patients with 

bacterial vaginosis and from patients with health vaginal ecosystems. Clin Infect Dis. 33:1022–7. 

29. Klebanoff SJ, Hillier SL, Eschenbach DA, et al. 1991;Control of the microbial flora of the vagina by 

H202-generating lactobacilli. J Infect Dis .164:94–100. 

251 



Indian Journal of Basic and Applied Medical Research; December 2015: Vol.-5, Issue- 1, P. 242-252 

 

244 

www.ijbamr.com   P ISSN: 2250-284X , E ISSN : 2250-2858 

 

30. Yen S, Shafer MA, Moncada J, Campbell CJ, Flinn SD, Boyer CB. 2003; Bacterial vaginosis in sexually 

experienced and non-sexually experienced young women entering the military. Obstet Gynecol 

.102:927–33. 

31. Spiegel, C. A., R. Amsel, D. Eschenbach, F. Schoenknecht, and K. K. Holmes. 1980; Anaerobic bacteria in 

nonspecific vaginitis. N. Engl. J. Med. 303:601-607. 

32. Popp, W. 1977; The diagnosis and treatment of mixed anaerobic vaginal discharges. Geburtshelfe 

Frauenheilkd. 37:432-437. 

33. Gardner, H. L., and C. D. Dukes. 1959; Hemophilus vaginalis vaginitis. Ann. N.Y. Acad. Sci. 83:280-289. 

34. Smith, R. F., H. A. Rodgers, P. A. Hines, and R. M. Ray. 1977; Comparisons between direct microscopic 

and cultural methods for recognition of Corynebacterium vaginale in women with vaginitis. J. Clin. 

Microbiol. 5:268-272. 

35. Akerlund, M., and P. A. Mardh. 1974; Isolation and identification of Corynebacterium vaginale 

(Haemophilus vaginalis) in women with infections of the lower genital tract. Acta Obstet. Gynecol. 

Scand. 53:85-90. 

252 


