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 Violation of vaginal microbiocenosis with the development of bacterial 

vaginosis in women of reproductive age is manifested in an increase in the 

number of opportunistic microorganisms and contamination of habitats 

unusual for this type of bacteria, which serves as a signal for irreversible 

changes in the corresponding link of the ecosystem. The aim of this work 

was to study the qualitative and quantitative composition of the vaginal 

microflora in women of reproductive age with bacterial vaginosis. The 

study involved 34 patients and 20 apparently healthy women. In all 

patients, the qualitative and quantitative composition of the bacterial flora 

of the vagina was studied with using bacteriological methods. The studies 

carried out made it possible to establish the nature of microecological 

changes in the vaginal microbiocenosis in bacterial vaginosis, which 

consists in a decrease in the amount of lactoflora, an increase in the 

species richness of microflora, an increase in the proportion of anaerobic 

microorganisms and an increase in the persistent potential of the vaginal 

microflora. As a result of the analysis of the species characteristics of the 

biotopes of the reproductive tract in patients (n = 34) with bacterial 

vaginosis, it was noted that among aerobes, only one tenth were 

lactobacilli (7.55%). Conditionally pathogenic aerobic microorganisms 

accounted for 92.45% of strains, of which a large proportion (75.45%) 

were gram-positive cocci: staphylococci (CBS -20.74%, KPS- 5.66%), 

streptococci (11.31%) and enterococci (37.74%). Enterobacteriaceae were 

represented by E. coli strains (5.66%). The anaerobic microflora of the 

vagina is mostly represented by bacteroids (9.43%) and eubacteria 

(1.89%). 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

Inflammatory diseases of the female genital organs continue to be an urgent problem in modern medicine 

[2], [10], [16]. The urgency of the problem is determined not only by the high frequency of this pathology, 

but also by the relatively frequent occurrence against the background of the inflammatory process of 

various forms of violation of the specific functions of the female body, the involvement of the endocrine, 

nervous, urogenital, immune and other body systems in the chain of pathological reactions [5], [6], [12]. To 
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date, the nature of violations of the vaginal microflora in bacterial vaginosis and the spectrum of 

microorganisms involved in the development of this disease have been well studied [1], [3], [20]. It was 

found that the change in the microflora of the genital organs is manifested in an increase in the number of 

opportunistic microorganisms and contamination of habitats unusual for this type of bacteria, which serves 

as a signal for irreversible changes in the corresponding link of the ecosystem [5], [7], [8], [11], [13], [14], 

[22- 24]. 

 

Objective of the research is to study the state of vaginal microbiocenosis in female patients with bacterial 

vaginosis. 

 

2. Material and Research Methods 

To carry out the research, bacteriological, bacterioscopic and statistical methods were used. Groups of 

patients with bacterial vaginosis are made up of patients with confirmed diagnoses and who were on 

outpatient treatment in the city of Tashkent. For a comparative characteristic of changes in the composition 

of the normal microflora of the vagina, the examined patients were divided into groups: 34 - bacterial 

vaginosis and the comparison group consisted of 20 apparently healthy women of reproductive age who did 

not present any complaints at the time of examination and did not have a history of genital organ 

pathologies ... The main representatives among the aerobic microflora were lactobacilli, which were 

isolated from the vaginal biotope in 84.6% of women. Among other representatives of the aerobic 

microflora of the vaginal, cervical biotopes and the uterine cavity, enterococci were most common in 23.0% 

of cases, respectively. It should be noted that coagulase-negative staphylococci (S. epidermidis) were 

isolated in 45%, streptococci were isolated from the vagina 2 times more often than from the cervical canal 

and uterine cavity. Potentially pathogenic microorganisms such as E. coli were not detected. Analysis of the 

anaerobic spectrum of the reproductive tract microflora of healthy women showed that gram-positive 

microorganisms - bifidobacteria - were isolated from the vaginal biotope in 37.6% of women. The same 

frequency of occurrence remained in the cervical canal and in the uterine cavity. Vaginal microbiocenosis 

in healthy women was represented by 3-4 types of aerobic and anaerobic microorganisms of various 

taxonomic groups, one of which were lactobacilli or bifidobacteria. The intensity of microbial 

contamination of the vaginal, cervical biotopes and the uterine cavity of healthy women ranged from 4.0 to 

8.0 1g CFU ml for aerobes, and from 5.0 to 9.0 1g CFU / ml for anaerobes. The values of indicators of 

microbial contamination by certain types of microorganisms are presented in Table 3. The degree of 

contamination of the cervical canal by representatives of indigenous microflora was lower and 

corresponded to 4.6 ± 0.81 1g CFU / ml and 7.0 ± 0.35 1g CFU / ml. Lactoflora deficiency was detected in 

4 (11%) healthy women. 

 

Table 1. Frequency of occurrence of indigenous vaginal microorganisms in healthy women (n = 20), abs 

(%) 
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37,6% 84,6% 23% 43% 13,2% 35% 45% 12% 45% 23% 9% 

 

Evaluating the species composition of the microflora of the reproductive tract of healthy women, it should 

be noted that the main share of microorganisms in the vaginal biotope are lactobacilli (84.6%), enterococci 

(23%), streptococci (13.2%). Bifidobacteria accounted for 37.6% of all types of microorganisms. 

Corinebacteria were found in 35% of cases. The largest share in the vaginal biotope belongs to lactobacilli - 

2/3 and enterococci - 1/3. The share of streptococci accounts for 1/4 of the aerobic microorganisms isolated 

from the vagina (Fig. 1). 

 

 
Fig. 1. Percentage of obligate vaginal microorganisms in healthy women. 

 

Table 2. Index of microbial contamination of the vaginal biotope of the reproductive tract of women (Lg M 

± m CFU / ml) 

 

Types of microorganisms 

 

The number of germs in the vagina 

(CFU / ml) 

Lactobacillus spp. 6,55±0,13 

Bifidobacterium spp. 4,60±0,47 

Bacteroides spp. 5,46±0,33 

Peptostreptococcus spp. 1,37±0,54 
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E. coli ЛП 6,23±0,21 

E. coli ЛН 1,01±0,55 

Staphylococcus aureus 0,76±0,52 

St.epidermidis 1,63±0,65 

St.hаemolуticus - 

Streptococcus gr.A 1,34±0,61 

Streptococcus gr.D 2,16±0,43 

Diphtheroides spp. 1,12±0,32 

Candida albicans 2,87±0,66 

Gardnerella vaginalis 1,02±0,54 

 

Thus, the analysis of the results of the study showed that aerobic and anaerobic microorganisms were 

isolated from the vaginal biotope of healthy women. The most frequently isolated lactobacilli and 

bacterioids, less often bifidobacteria, streptococci, enterococci, staphylococci. The degree of contamination 

of the biotopes of the reproductive tract was the highest in lactobacilli, bifidobacteria, and streptococci.  

 

1. Microbiocenosis of the reproductive tract of women is a complex dynamic system influenced by various 

endogenous (hormones, factors of local immunity) and exogenous (infectious agents, drugs) factors. 

Moreover, if endogenous factors are normally aimed at maintaining microecological homeostasis, then 

exogenous ones lead to various dysbiotic conditions, which can subsequently cause inflammatory diseases 

of the reproductive tract. Changes in the vaginal microbiocenosis are mainly characterized by a decrease in 

the number of dominant microorganisms - lactobacilli and an increase in the number of various associative 

bacteria, including anaerobic ones. According to various authors, changes in the microbiocenosis concern 

not only the taxonomic composition and number of various microorganisms, but also their biological 

characteristics, in particular persistent properties responsible for the survival of bacteria in the host 

organism [6]. Studies of the species composition of the vaginal microflora revealed that changes in 

microbiocenosis are characteristic, which are accompanied by an increase in species diversity, the 

appearance or increase in the proportion of microorganisms unusual for the vaginal biotope, and the 

elimination or decrease in the proportion of the autochthonous component of the microbiota (Table 4, Fig. 

2). 
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Fig. 2. The percentage of obligate and facultative vaginal microorganisms in bacterial vaginosis in women 

of reproductive age. 

 

As a result of the analysis of the species characteristics of the biotopes of the reproductive tract in patients 

(n = 34) with bacterial vaginosis, it was noted that among aerobes, only one tenth were lactobacilli (7.55%). 

Conditionally pathogenic aerobic microorganisms accounted for 92.45% of strains, of which a large 

proportion (75.45%) were gram-positive cocci: staphylococci (CBS -20.74%, KPS-5.66%), streptococci 

(11.31%) and enterococci (37.74%). Enterobacteriaceae were represented by E. coli strains (5.66%). The 

anaerobic microflora of the vagina is mostly represented by bacteroids (9.43%) and eubacteria (1.89%) 

(Fig. 2). 

 

Determination of the species composition of the vaginal microflora in the group of women with bacterial 

vaginosis showed (3.2-table) that the degree of occurrence of lacto- and bifidobacteria was reduced to 

51.6% and 28.4%, respectively, and in peptostreptococci and, especially, bacteroids increased to 38, 7%. A 

decrease in the number of indigenous microorganisms makes it possible to increase the spectrum of 

occurrence of facultative microorganisms (LN E. coli, Staphylococcus haemoluticus va Candida albi-cans) 

in accordance with the norm of 3.87; 2.4 and 1.75 times). Staphylococci were isolated more often than other 

opportunistic microorganisms, and coagulase-positive staphylococci (CS) were isolated 1.4 times more 

often than coagulase-negative staphylococci (CBS). Streptococci, isolated from the vaginal biotope in 17% 

of women, were next in frequency of excretion. Each fifth (22.5%) patient had Escherichia coli. The main 

representatives of the anaerobic microflora of the vagina in this group of patients were bacteroids, which 

were isolated in every seventh (10%) woman. Gram-positive anaerobic cocci (peptostreptococci) were 

isolated from the vagina in 2.5% of patients. The content of corynebacteria also increased and, accordingly, 

amounted to 52.2%, enterococci decreased and amounted to 15.8%. 
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Table 3. Frequency of occurrence of microorganisms in the vagina of the reproductive tract of women with 

BV 

Types of 

microorganisms  

Frequency of occurrence of microorganisms, in %  

Control group  Bacterial vaginosis  

Lactobacillus spp. 84,6 51,6 

Bifidobacterium spp. 37,6 28,4 

Bacteroides spp. 15,0 38,7 

Peptostreptococcus spp. 43,0 38,7 

E. coli ЛП 25,0 25,8 

E. coli ЛН 10,0 38,7 

Staphylococcus aureus - 22,6 

St.epidermidis 45,0 35,5 

St.hаemolуticus - 48,3 

Streptococcus gr.A 10,0 19,3 

Streptococcus gr.D 23,0 15,8 

Diphtheroides spp. 35,0 52,2 

Candida albicans 45,0 61,3 

Gardnerella vaginalis  12,0 60,0 

 

Thus, assessing the species composition of the vaginal biotope of the reproductive tract of women with BV, 

a wide variety of microorganisms was revealed, and the ratio of aerobes to anaerobes in the vagina was 2: 1. 

 

From the presented data, it follows that BV were accompanied by a significant decrease in the frequency of 

occurrence of the normal state of microbiocenosis to 50%, respectively, compared with 70.0% in healthy 

subjects. At the same time, there was an increase in the frequency of isolation of opportunistic 

microorganisms with pronounced persistent properties of 11.8% in women in the comparison group and up 

to 26% in women with bacterial vaginosis. 
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Fig. 3. Comparative assessment of the percentage of vaginal microbiocenosis in women (comparison group 

with bacterial vaginosis), % 

 

Table 4. Index of microbial contamination of the vaginal biotope of the reproductive tract of women (Lg M 

± m CFU / ml) 

Types of microorganisms Number of microbes in the vagina (CFU / ml) 

 Control group BV  

Lactobacillus spp. 6,55±0,13 5,61±0,47 

Bifidobacterium spp. 4,60±0,47 2,99±0,58* 

Bacteroides spp. 2,36±0,13 5,42±0,33* 

Peptostreptococcus spp. 1,37±0,54 2,96±0,64* 

Фузобактерии 1,76 ± 0,11 3,36 ± 0,11* 

E. coli ЛП 6,23±0,21 2,77±0,56 
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E. coli ЛН 1,01±0,55 6,00±0,31* 

Staphylococcus aureus 0,76±0,52 1,91±0,51* 

St.epidermidis 1,63±0,65 1,88±0,50 

St.hаemolуticus - 1,44±0,45* 

Streptococcus gr.A 1,34±0,61 1,89±0,48 

Streptococcus gr.D 2,16±0,43 2,66±0,52 

Diphtheroides spp. 1,12±0,32 0,95±0,32* 

Candida albicans 1,65±0,51 2,87±0,66* 

Gardnerella vaginalis 1,02±0,54 1,79±0,48 

Note: * - P <0.05 significant differences between the given data. 

 

As can be seen from Table 5., the dominant microflora - lactobacilli (5.61 ± 0.47.6 CFU / ml) and 

bifidobacteria (2.99 ± 0.58 CFU / ml) decreased in relation to this indicator of women in the comparison 

group (6.55 ± 0.13 CFU / ml and 4.60 ± 0.47 CFU / ml), respectively (P <0.05). 

 

It should be noted an increase in the number of microorganisms such as peptostreptococci and bacteroids 

(Lg 2.96 ± 0.64, 5.42 ± 0.33 CFU / ml, in relation to the comparison group (P <0.05). 

 

Representatives of the Enterobacteriaceae family in the comparison group were identified in the amount of 

1.01 ± 0.55 CFU / ml, which increased in sick women and amounted to 6.00 ± 0.31 CFU / ml in the group 

with BV, the smallest contamination of the vaginal biotope with enterobacteria was in women in the 

comparison group - 3.4 ± 0.33 lgKOE / ml, and in the groups of sick women it was higher, amounting to 

4.7-4.9 ± 0.55 lgKOE / ml. In the anaerobic spectrum of vaginal microorganisms in sick women, 

elimination of bifidobacteria and the appearance of propionibacteria, peptococci and peptostreptococci were 

observed. Bacteroids in the structure of anaerobic microorganisms of the vaginal biotope occupied a 

significant proportion, which was 2.36 ± 0.13 CFU / ml in women in the comparison group, and 5.42 ± 0.33 

CFU / ml in women with vaginosis. The proportion of fusobacteria was the highest in women with BV 3.36 

± 0.11 CFU / ml, in healthy people this indicator was 1.76 ± 0.11 CFU / ml. At the same time, there was an 

increase in the proportion of peptostreptococci in women with BV, respectively, to 2.96 ± 0.64 CFU / ml, 

compared with healthy, in which the specific gravity of these microorganisms was 1.37 ± 0.54 CFU / ml. It 

is necessary to note an increase in the frequency of isolation of microorganisms unusual for a vaginal 

biotope, an increase in the proportion of hemolytic streptococci in women with vaginosis, 1.44 ± 0.45 CFU 

/ ml. Thus, the quantitative composition of the vaginal microbiocenosis in women with bacterial vaginosis 

compared to healthy women was characterized by a decrease in the frequency of excretion of lactobacilli 

and corynebacteria, an increase in the number of isolated coagulase-positive staphylococci and, to a large 

extent, enterobacteria. In the species structure of anaerobic vaginal microflora, changes were associated 

with the elimination of bifidobacteria and a decrease in the number of eubacteria. The frequency of isolation 

https://www.teikyomedicaljournal.com/
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of fusobacteria increased, and the appearance among the isolates of propionibacteria and anaerobic cocci 

(peptococci and peptostreptococci) was also observed. 

 

3. Conclusion 

The studies carried out made it possible to establish the nature of microecological changes in the vaginal 

microbiocenosis in bacterial vaginosis, which consists in a decrease in the amount of lactoflora, an increase 

in the species richness of microflora, an increase in the proportion of anaerobic microorganisms and an 

increase in the persistent potential of the vaginal microflora. At the same time, the percentage of women 

with lactoflora deficiency among patients with vaginosis (24.1%) was lower than the percentage of women 

with lactoflora deficiency in the comparison group (34.8%). 

 

Studies of vaginal microbiocenosis against the background of bacterial vaginosis revealed a decrease in the 

frequency of excretion and the amount of lactoflora in the vaginal biotope, an increase in the frequency of 

excretion of opportunistic microorganisms, for example S. aureus and E. coli, allochthonous for the 

reproductive tract of healthy women [14]. These changes characterize a decrease in the colonization 

resistance of the vaginal biotope, associated, in particular, with the state of lactoflora; the decrease in the 

number of antagonistically active lactobacilli explains the increase in the species diversity of opportunistic 

microflora in the vaginal biotope, including anaerobic microflora, and therefore bacterial vaginosis in 

infected women [23]. 

 

So, in this study, the appearance in women with BV of anaerobic microorganisms of the genera 

Propionibacterium, Peptococcus, Peptostreptococcus was noted. The study revealed this type of 

microecological disorders in 44.4% of women with bacterial vaginosis, while in healthy women it was 

found only in 5.5% of cases. The risk of colonization of the vaginal biotope by allochthonous 

microorganisms increases with a decrease in the number of lactobacilli. In addition, microorganisms 

associated with bacterial vaginosis significantly increase the risk of inflammatory diseases of the internal 

genital organs. Thus, with bacterial vaginosis, microecological changes are observed in the reproductive 

tract of women, characterized by a deficiency of normal flora and an increase in the frequency of excretion 

of opportunistic microorganisms with pronounced persistent characteristics, which may have a pathogenetic 

significance in the development of inflammatory diseases. 
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