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Abstract/ Executive Summary  

Bacterial vaginosis is a one-of-a-kind upheaval of the complex vaginal bacterial flora with the 

absence of lactobacilli and the expansion of Gardnerella vaginalis, Atopobium vaginae, prevotella 

bivia, and resident anaerobic vaginal bacteria. Vaginosis is linked to preterm labor, early delivery, 

and preterm premature rupture of the membranes, amniotic fluid infection, postpartum 

endometritis, and post cesarean wound infections, as well as spontaneous abortion during 

pregnancy, according to recent studies. According to a recent study, 10-41 percent of women get 

bacterial vaginosis, which has been linked to maternal and fetal morbidity. Sociodemographic 

variables, previous health history, previous UTI and BV record, vaginal discharge, and weight 

have all been linked to variations in bacterial vaginosis prevalence rates. In this study, vaginal 

swab samples were taken from 50 patients and cultured it on HBT, Blood agar and MRS. The 

majority of the patients in the study (n=50) were young adults between the ages of 25 and 30, who 

had the highest average colony count in both HBT and Blood agar. In addition, patients from 

metropolitan regions had a higher risk of contracting bacterial vaginosis. Furthermore, 11 out of 

50 patients had a prior UTI, and these patients had a higher average colony count of 135.54 and 

28.63 for HBT and Blood agar, respectively, than those who did not have a prior UTI, but a very 

low average colony count of 37 for Lactobacillus species, which is lower than 52.70 for patients 

without a prior UTI, indicating that patients with a prior UTI have a higher risk of bacterial 

vaginosis. In addition, the majority of patients with vaginal discharge have higher average colony 

growth in HBT and Blood agar but lower average colony growth on MRS than patients without 

vaginal discharge, according to our findings. In conclusion, patients with higher Gardnerella 

vaginalis and Atopobium vaginae culture growth have lower growth for lactobacillus spp in our 

entire study is an indicator of bacterial vaginosis is consistent. 
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1.0: Introduction 

Bacterial vaginosis is the most common cause of vaginal discharge in women of reproductive age 

(BV). Although Increased vaginal discharge is usually related with pregnancy, which is generally 

non-pathological, however abnormal vaginal discharge is related with bacterial vaginosis, 

candidiasis, and trichomoniasis. (Ibrahim et al. 2014) 

In recent decades, Bacterial vaginosis has become a global health concern as a result of its negative 

effects on pregnancy and the postpartum period (Ibrahim et al. 2014). Before 1950 it was 

considered as non-specific vaginitis. Even today, though BV has become a well-known medical 

condition, mystery remains as it does not follow as it is characterized by an overgrowth of 

anaerobic bacteria and mycoplasmas, which include Gardnerella vaginalis, Mobiluncus, 

Bacteroides spp,  Mycoplasma hominis, Atopobium vaginae, Prevotella bivia that replace the 

normal vaginal Lactobacilli, and does not follow Koch's postulate that a single pathogen is 

responsible for a specific disease(Leitich et al. 2003) It has made serious concern as recent studies 

show that vaginosis is related to preterm labor, early delivery, preterm premature rupture of the 

membranes, amniotic fluid infection, postpartum endometritis and postcesarean wound infections, 

spontaneous abortion during pregnancy. From a recent study it has seen that 10-41 percent women 

develop bacterial vaginosis and it has a correlation with maternal and fetal morbidity. (McGregor 

2000) 

Even after considering for other significant risk factors, the relative risk of preterm birth in women 

with BV was determined to be >2-fold in a large research (Goldenberg et al. 1998) A study shows 

that BV in the first trimester of pregnancy may be a greater risk factor for preterm birth than BV 

later in the pregnancy. (Hay et al. 1994),(Kurki et al. 1992)  

 

1.1: Background of the study: Bangladesh is a developing country and most of its population are 

not privileged enough to avail health services properly. In contrast to this, most of the people are 

not educated and aware of many diseases that they are carrying. Specially diseases related to 

reproductive system. Developing countries like Bangladesh it is a taboo to talk about diseases 

related to reproductive system. Thus, they are acquiring such diseases and facing complications 

without knowing the root cause. Bacterial vaginosis is one of the diseases related to reproductive 

system. During the months of May to December 2000, a cross-sectional research was done among 
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pregnant women attending an urban maternity and childcare delivery facility in Dhaka, 

Bangladesh, reported that among 284 pregnant women, 17.7 % had bacterial vaginosis. (Begum 

et al. 2003) This disease should be taken under consideration and needs proper research as it is 

related to preterm birth and increased susceptibility to the human immunodeficiency virus (HIV) 

and sexually transmitted infections (STI). (Eschenbach et al. 1988). 

As bacterial vaginosis can have serious impacts on pregnant women so it is high time to screen 

their vaginal flora and how it is related to bacterial vaginosis and preterm delivery which will 

definitely contribute in order to establish effective treatment for this. Thus, complications related 

to bacterial vaginosis can be reduced.  

 

1.2: Objective of the study 

1.2.1: General objectives:  

The goal of our research project is to identify the different species of lactobacillus usually present 

in pregnant women. However, we will mainly focus on to detect the Gardnerella vaginalis, 

Atopobium vaginae and prevotella species are of particular importance in the etiology of bacterial 

vaginosis which can lead to preterm birth and other complications during child delivery. 

1.2.2: Specific objectives 

Percentage of pregnant women in Bangladesh suffering from bacterial vaginosis during pregnancy. 

To identify the bacterial species which mainly causing the bacterial vaginosis during pregnancy in 

Bangladeshi women. 

To find out the species of Lactobacillus present in vaginal swab and also their amount of presence, 

as these species maintain a healthy vaginal state in pregnant women. 

To find out socio-demographic characteristics of the respondent. 

To find out the relationship between socio-economic characteristics and bacterial vaginosis in 

Bangladeshi pregnant women. 
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1.3: literature review 

1.3.1: Bacterial vaginosis:  

Bacterial vaginosis (BV) is defined by a change in the vaginal flora from the generally dominating 

lactobacillus to a mixed flora that produces sialidase enzymes, such as Gardnerella vaginalis 

Mobiluncus, Prevotella, Bacteroides and Mycoplasma species. Bacterial vaginosis was once 

thought to be a completely harmless illness. However, current research has linked bacterial 

vaginosis to a number of obstetric and gynecological illnesses and disorders, including 

spontaneous miscarriage, preterm labor, premature membrane rupture, placental infection, wound 

infection, and pelvic inflammatory disease (PID) (Guerra et al. 2006) 

 

1.3.2: Organisms related to bacterial vaginosis: 

The ecology of the normal vaginal microbiota is affected by BV, which is characterized by a 

reduction in the prevalence and concentration of Lactobacillus species and an increase in the 

prevalence and concentration of numerous pathogenic bacteria, primarily anaerobes. (Machado 

and Cerca 2015)  

These pathogens are mostly Gardnerella vaginalis, Atopobium vaginae, Prevotella bivia. 

 

1.3.2.1: Lactobacilli: 

Lactobacillus (genus Lactobacillus) is a gram-positive, non-spore-forming bacterium belonging to 

the Lactobacillaceae family. Lactobacillus, like other genera in the family, is distinguished by its 

capacity to produce lactic acid as a by-product of glucose metabolism. Lactobacillus species are 

utilized in the commercial production of sour milks, cheeses, and yogurt, as well as in the 

production of fermented vegetables (pickles and sauerkraut), drinks (wine and juices), sourdough 

breads, and certain sausages. 

 

Lactobacillus is a nonmotile bacteria that can exist in both aerobic and anaerobic conditions. The 

type species of the genus, L. delbrueckii, is 0.5 to 0.8 micrometer wide by 2 to 9 m long and can 
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be found alone or in small chains. Lactobacillus acidophilus, Lactobacillus brevis, Lactobacillus 

casei, and Lactobacillus sanfranciscensis are some more well-known Lactobacillus species. 

 

 

Fig 1.1: Lactobacillus after gram staining 

 

Various Lactobacillus organisms create different amounts of lactic acid. Several species, including 

Lactobacillus acidophilus, Lactobacillus casei, and Lactobacillus plantarum, have 

homofermentative glucose metabolism because lactic acid is the major output, accounting for at 

least 85 percent of end metabolic products. Other species, including L. brevis and L. fermentum, 

have heterofermentative glucose metabolism, with lactic acid accounting for roughly half of 

metabolic byproducts and ethanol, acetic acid, and carbon dioxide accounting for the other half. 

Other heterofermentative Lactobacillus species are poor in their glucose metabolism and must rely 

on other organic molecules for energy, such as galactose, malate, or fructose. (Britannica et al. 

2018) Lactobacillus is found in the gastrointestinal systems of both animals and humans, as well 

as the mouth and vagina. Moreover, Lactobacillus species contribute to a healthy human vagina, 

and they perform an important role in preventing women from genital infection. In a healthy 

vagina, facultative lactobacilli predominate. Lactobacilli are assumed to be important for keeping 

the vaginal pH acidic by metabolizing the glucose produced by glycogen metabolism  (Stewart-

Tull 1964).Some organisms may be directly inhibited by low pH. The oxidation-reduction 

potential rise 60 mV for every 1.0-U fall in pH. (Holmes et al. 1985) As a result, by maintaining a 

greater Eh and a less reduced environment, low pH may also restrict anaerobic microbes. A lack 

of Lactobacilli can disrupt the vaginal microbial balance, leading to the bacterial vaginosis (BV) 
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syndrome(Spiegel et al. 1980) In a recent investigation, the species of vaginal lactobacilli were 

identified (Eschenbach et al. 1989). Lactobacilli that produce hydrogen peroxide were found in 27 

(96 percent) of 28 healthy women and 4 (6 percent) of 67 women with BV. Lactobacillus 

acidophilus, L. jensenii, and L. catenaformis, which produce hydrogen peroxide, were discovered 

alone or in combination with other Lactobacillus sp. in 16 (76%) of 21 healthy women and 3 (5%) 

of 66 women with BV whose Lactobacilli were identified to the species level. 

 

Hence, bacterial vaginosis is defined by a total loss of lactobacilli and a simultaneous rise in Gram-

variable and Gram-negative rods, the most common of which are Gardnerella vaginalis, 

Bacteroides, Prevotella, and Mobiluncus species(Spiegel et al. 1980). Preterm delivery (PTD) and 

low birth weight are linked to the existence of an aberrant vaginal microbiota in early pregnancy. 

 

With that said, Women who have a normal vaginal microbiota in the first trimester have a 75% 

reduced chance of giving birth before 35 weeks of pregnancy than women who have an abnormal 

vaginal microbiota (Donders et al. 2009). In the first trimester, however, the lack of Lactobacilli 

and the development of BV or aerobic vaginitis were linked to an increased risk of PTD between 

25 and 35 weeks (Donders et al. 2009) Ensuring the natural, healthy balance of the Lactobacillus 

microbiota in the vagina is especially crucial during pregnancy(Reid and Bocking 2003). Since 

vaginal infection is a major cause of premature birth (Goldenberg et al. 1998). Lactobacilli produce 

lactic acid, hydrogen peroxide, and bacteriocins such acidolin, lactacin B, and lactocin 160, which 

defend against genital pathogens. 

 

1.3.2.2: Gardnerella vaginalis: 

Gardnerella vaginalis is hard to classify in terms of microbiologic classification and clinical 

significance. It is relatively unique to maintain its own genus based on 16S rRNA sequence 

analysis, yet it is quite related to Bifidobacterium species, which are anaerobic gram-positive rods. 

(VAN ESBROECK et al. 1996) Since, it has a thin cell wall it cannot retain crystal violet/iodin 

complex, as a result it is hard to determine whether it is gram positive or gram negative. The latest 

study indicates that G. vaginalis has a gram-positive ancestor. Normally Gardnerella vaginalis is 

found in human vagina. The optimal temperature for its growth is 350°C, which is facilitated by 
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carbon dioxide. It is indole, nitrate, and urease negative. On its surface, Pili have been identified. 

(Boustouller, Johnson, and Taylor-Robinson 1987)  

 

Fig 1.2: Gardnerella vaginalis after gram staining 

 

Its presence in human vagina does not indicates that the particular individual has developed 

bacterial vaginosis. It can be present inside vagina with the normal flora of vagina. However, 

sometimes overgrowth of this organism alters the pH level of vagina which reduces lactobacilli 

and replaced healthy flora with pathogenic flora, thus contributes to bacterial vaginosis. Not all 

Gardnerella vaginalis has the capability to cause bacterial vaginosis, instead the strains of G. 

vaginalis that produce cytolysin and can form biofilm are more prone to cause bacterial 

vaginosis(Verstraelen and Swidsinski 2013) In mid of 1950’s it was believed that this organism is 

a sole reason behind bacterial vaginosis. However, recent studies has shown that  BV symptoms 

are linked to a variety of bacterial species, but that no single species appears to be present in all 

situations(Srinivasan et al. 2012) Dr. Sullivan reported that recently the concept of bacterial vaginosis 

has changed which means, in recent years it is believed that not only Gardnerella is capable of causing 

bacterial vaginosis, instead mixture of other bacteria Atopobium, Mobiluncus, and Prevotella (among 

others) along with Gardnerella vaginalis contribute to the development of BV. 
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1.3.2.3: Atopobium vaginae: 

Atopobium vaginae, a gram-positive bacterium which is elliptical and rod-shaped cocci and is a 

part of the genus Atopobium. Within the family Coriobacteriaceae lies the genus Atopobium. 

Moreover, three formal species Lactobacillus minutus, Lactobacillus rimae and Streptococcus 

parvulus have been reclassified as genus Atopobium. (Lamont et al. 2011) Atopobium vaginae has 

been reportedly mentioned in many studies about its association with the bacterial vaginosis of 

reproductive age women.  

 

Figure 1.3: Greyish white colonies of A. vaginae after 48h of culture 

 

B- A. vaginae after gram staining. Rod-shaped gram-positive bacteria visible under the 

microscope. 

In normal vaginal flora, the presence of A. vaginae is seen along with Gardenella vaginalis whose 

percentage ranges from 8 to 25%. (Fredricks, Fiedler, and Marrazzo 2005) In addition to this, this 

presence is much more prominent in patients with bacterial vaginosis. A.vaginae is seen to have 

associated with vaginal discharge, high pH and clue cells.((De Backer et al. 2007) It was moreover 
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depicted that high vaginal loads of A. vaginae in combination with G. vaginalis are related with 

late unsuccessful labor and prematurity.  

Though a number of microorganisms have been associated with the bacterial vaginosis in women, 

A.vaginae is one of the recently identifies species which is more specific in bacterial vaginosis. In 

one of the recent study, cross-sectional data reported that A. vaginae is present in 0%–20% of 

women with normal vaginal flora and in 50%–78% of women with bacterial vaginosis. 

(Verstraelen et al. 2004)  A. vaginae not only shows up to be more particular for BV, but its 

copresence with G. vaginalis was related with essentially higher rates of repetitive BV (83%) and 

irregular vaginal flora (89%) than those seen in women with only G. vaginalis (38% and 49%, 

separately). 

 

1.3.2.4: Prevotella bivia: 

Prevotella species are anaerobic Gram-negative microscopic organisms of the Bacteroidetes 

phylum, which too incorporates the clinically critical genera Bacteroides and Porphyromonas. 

(Larsen 2017) Prevotella forms circular, convex gray colonies and on gram stain, it shows short 

gram negative rods and mostly presumed by coccobacilli forms. (Garrett and Onderdonk 2015) 

 

Figure 1.4: P.bivia after gram staining. 

 

Though Prevotella strains are classically considered commensal microscopic organisms due to 

their broad presence within the sound human body and their uncommon involvement in diseases, 

only a few strains reported in endogenous infection .(Brook 1998)Moreover, Prevotella bivia 
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specifically alters physicochemical barrier-related proteins and metabolites like-mucins, sialic 

acid, polyamines, and this alteration correlates with bacterial vaginosis symptoms in women 

.(Łaniewski and Herbst-Kralovetz 2021) P.bivia seems to have symbolic relationship with 

Gardenerella vaginosis and they grow together in 59.1% of women with bacterial vaginosis 

compared to 3.9% of women without bacterial vaginosis. (Thorsen et al. 1998) In addition, when 

a blend of facultative anaerobes and P. bivia were developed together, the pathogenicity of P. bivia 

expanded and showed prominent symptoms of bacterial vaginosis. 
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2.1 Study design  

A prospective study was conducted in collaboration with the Department of Obstetrics and 

Gynecology of Shaheed Suhrawardy Medical College and Hospital. A Government hospital had 

been chosen so that we can readily recruit patients from a variety of socioeconomic backgrounds, 

which is a part of our quantitative research. The research was a mixed cross-sectional study to 

assess the organisms causing bacterial vaginosis among pregnant women in both rural and urban 

areas. Thus, Quantitative (Questionnaires) and qualitative (laboratory work) methods were used in 

this research. A predefined protocol was used to select patients, their information was collected 

using a questionnaire form, which included information about patient’s socio-demographic 

variables like- name, age, address, contact number, monthly income, patient’s previous health 

history, recent physical history etc. For this research purpose, we chose patients from the antenatal 

section who were running 35 to 39 weeks of pregnancy and also excluded unmarried women as 

our main goal was to identify bacterial vaginosis from pregnant women.      

 

2.2 Laboratory Procedure 

In the lab, we used six different types of media, that includes: (1) Amies transport media for 

transporting samples from the hospital to the BRACU lab. (Barry, Fay, and Sauer 1972). (2) HBT 

(Human Blood Tween) media (Totten et al. 1982)which is a selective differential Human Blood 

Bilayer Media for Isolation of Gardnerella vaginalis. (3) Blood Agar and (4) MRS media for 

culture, (5) BHI (Brain Heart Infusion) media for enrichment purpose and (6) T1N1 media for 

stocking the bacteria. All of those media were made in our university's lab. 

 

2.3.1 Culture Media Preparation 

a. HBT ( Human Blood Tween) Media 

HBT (Human Blood Tween) Bilayer Medium is a selective and differential medium used in the 

primary isolation and presumptive identification of Gardnerella vaginalis (Totten et al. 1982) from 

clinical specimens. We used three different antibiotics in this media, which include: Colistin, 

Amphotericin B and Nalidixic acid. Colistin and Nalidixic acid inhibit most gram-negative 
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organisms and Amphotericin B is active against yeasts and filamentous fungi. Furthermore, a thin 

layer of the medium with human blood enhances the detection of the characteristic diffuse beta 

hemolysis of Gardnerella vaginalis.(Casari et al. 2010) 

 

Materials 

▪ Casein 

▪ Peptic digest of animal tissue 

▪ Yeast extract 

▪ Beef extract 

▪ Peptone 

▪ Corn starch 

▪ NaCl 

▪ Agar 

▪ Tween 80 

▪ Colistin 

▪ Amphotericin B 

▪ Nalidixic acid 

▪ Human blood 

▪ Glass beaker 

▪ Foil paper 

▪ Laboratory microbalance 

 

Procedure 

▪ At first we took a conical flask and put all the ingredients in the flask without colistin, 

amphotericin B, Human Blood and tween 80. 

▪ Then all the powders were mixed with distilled water and for better mixing, we heated the 

media for a few minutes. 

▪ Then autoclave was done of the media 
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▪ After autoclave we mixed colistin, amphotericin B, and tween 80 with the proper amount 

by adding distilled water as well as human blood. 

▪ Then the media was poured into medium size Petri dish plate. 

▪ Usually, HBT media has two-layer. The first layer was filled without human blood and the 

second layer was filled with human blood. 

▪ All the procedure was done under laminar flow and when the media was solidified it was 

wrapped with plastic paper and stored in a 4 degree refrigerator. 

 

b. Blood Agar 

Blood Agar is used to grow a wide range of pathogens, particularly the fastiddious ones. For our 

research, mainly Atopobium vaginae was observed in blood agar, which gave white and off-white 

colonies in most media. Majority of the bacteria were medium in size. (Prevalence Atopobium 

vaginae in vaginal samples of symptomatic non-pregnant women) 

 

Materials 

▪ Blood agar powder 

▪ Distilled water 

▪ Human blood 

▪ Conical flask 

 

Procedure 

▪ The powder form of blood agar media was mixed with distilled water and then it was heated 

for mixing appropriatly. 

▪ Later, autoclave was done. 

▪ After the autoclave, human blood was mixed with the media, during this time media should 

be below 50 degree celsius and then it was poured into Petri dish plates. 

▪ When the media solidified, it was wrapped with plastic paper and stored in a 4 degree 

refrigerator. 
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c. MRS Agar  

MRS Agar is a medium used for the cultivation of Lactobacillus species. The addition of 

magnesium, manganese and acetate, together with polysorbate, provides an improved medium for 

the growth of lactobacilli. 

 

Materials 

▪ MRS powder 

▪ Agar 

▪ Distilled water 

▪ Conical flask 

 

Procedure 

▪ MRS powder and agar were mixed with distilled water and heated for a few minutes for 

proper mixing. 

▪ Then autoclave was done and the media was poured into Petri dish plates. 

▪ When the media solidified, it was wrapped with plastic paper and stored in a 4 degree 

celsius refrigerator. 

 

2.3.2 Transport Media Preparation 

a. Amies Transport media 

Amies transport medium is a widely used and effective liquid medium for the transportation of 

swab specimens to the laboratory. As we collected specimens from patients with a sterile cotton 

swab and our desired bacteria were strict anaerobe, so Amies transport media was chosen. 

 

Materials   

▪ Sodium Chloride 
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▪ Potassium Chloride 

▪ CaCl2 

▪ MgCl2 

▪ Mono Potassium Phosphate 

▪ Disodium Phosphate 

▪ Sodium Thioglycolate 

▪ Charcoal  

 

Procedure 

▪ All the ingredients were at first mixed in distilled water according to their appropriate 

proportion. 

▪ The media was heated for a few minutes until it turned clear. 

▪ The media was autoclaved at 37 degree celsius & 15 psi pressure. 

▪ After that, 2 ml media was taken by micropipette and placed into the glass vial.  

▪ Lastly, the liquid transport media was stored in a 4 degree celsius refrigerator. 

 

2.3.3 Enrichment media preparations  

a. BHI (Brain heart infusion) media 

Brain heart infusion is a nutrient-rich medium for enriching the growth of the vaginal micro-

organisms. (RN Okwoli et al 2002) (Laboratory diagnosis of Gardnerella vaginalis) We used BHI 

media for the enriched bacterial colony. 

 

Materials  

▪ BHI agar powder 

▪ 10% Human blood serum 

▪ Distilled water 
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Procedure 

▪ Firstly, BHI powder was mixed with distilled water according to appropriate amount. 

▪ For better mixing the media was heated and then it was autoclaved. 

▪ After the autoclave process, 10% human blood serum was mixed with the media and then 

it was poured into Petri dish plate. 

▪ When the media solidified, it was wrapped with plastic paper and stored in a 4 degree 

refrigerator. 

 

2.3.4 Stock media preparation 

a. T1N1 media 

 

Materials 

▪ Tryptophan 

▪ NaCl 

▪ Agar  

▪ Distilled water 

 

Procedure  

▪ Firstly, tryptophane, NaCl, and agar were mixed with distilled water. 

▪ Then the media was heated and later it was autoclaved. 

▪ Next, the media was poured into vial and stored in 4 degree refrigerator. 
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2.3.5 Working Flow Chart 

Working flow chart

Collection and transfer of vaginal swab samples

Select patients based on antecedent 
symptomps

Fill up the consent & questionnaire form 

Collect high vaginal swab by professional 
medical officer

Transfer the sample by Amies transport media 

Laboratory procedure (cultural examination)

Dilation of sample in 10-1 fold

Spread the 100 microliter of raw and dilated 
sample in HBT, BA and MRS

Incubate for 72h in carbon dioxide incubator

Result interpretation

Enriched on BHI for 24-48 hours

DNA Extraction from enriched single colony
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2.3.6 Sample Collection 

We spoke with a senior doctor in the Gynecology section first, and then she assigned a doctor for 

collecting samples. Then we took care of the patients and collected information from them via a 

questionnaire. A sterile cotton swab was used to take vaginal swab from the patients. The cotton 

swab was dipped into the amies transport media and then placed in the ice box. 

 

2.3.7 Dilution of sample 

The collected sample was diluted into 10-1 fold for decreasing heavy growth of microbes and then 

mixed well by the vortex. For dilution we used 900 μl normal saline and 100 μl raw sample. All 

the diluted samples were transferred into Eppendorf and later they were marked as P-1, P-2. 

 

2.3.8 Sample plating 

Both  100 μl of raw and diluted samples were taken by using 100μl micropipette and we spreaded 

on MRS, Blood agar and HBT media plate.  

 

2.3.9 Sample incubation  

All MRS, Blood Agar, HBT plates were incubated into a CO2 incubator at 37℃ for 94 hours. As 

our desired microbes were strict anaerobes, that’s why we used a CO2 incubator. 

 

2.3.10 Result interpretation  

After the incubation, bacterial colony was counted and the resuts were logged accordingly. 
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2.3.11 Enrichment of isolated bacterial colony 

Single colonies were taken from HBT, BA and MRS and then enriched in BHI (Brain Heart 

Infusion). Using a sterile loop, a single colony was collected and streaked across the plate in three 

quadrants. For 48 hours, the cells were incubated in a CO2 incubator at 37°C. 

 

2.3.12 Stock in T1N1 media 

From enriched media single colony of bacteria was picked by using sterile niddle and later it was 

stabbed into T1N1 media. Next, immersion oil was added into the media for further stocking. 

 

2.3.13 DNA extraction 

• For DNA extraction 500 μl of distilled water was taken using a 1000μl micropipette and 

then it was poured into Eppendorf. 

• From enriched media, a single colony of bacteria was picked using a sterile loop and then 

it was dissolved into Eppendorf. 

• Next, vortex was done for proper mixing and the eppendorf cap sealed with paraffin. 

• After that, a 11-minute heat shock at 95°C was performed. 

• Then cold shock was performed for 12 minutes 

• In the next step, centrifugation was done at 13,000 rpm for 7 minutes. 

• Then the supernatant was transferred into another Eppendorf and lastly it was stocked it at 

-20℃. 
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-Result- 

 

 

 

 

 

 

 

 

 

 

 



35 
 

3.0 Result: Patients’ questionnaire data of our project is attached below. The chart includes info 

about, patients age, duration of pregnancy, number of conceive, patient health history, area, pre-

existing UTI record, previous BV record, vaginal discharge, color of vaginal discharge, abdominal 

pain, height and weight. 

 

Patient’s questionnaire data: 
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AGE 

3.1 Demography 

In the studied cohort (n=50), majority of the patients were young adults ranging from the age of 

25-30 years (34%). The second major group comprised of people who were less than 25 years old 

(32%) and only 6% women ranged from 35-40 Years. 

 

Table 3.1 Patient’s age demography (n=50) 

Age Range Number of patients Percentage 

15-20 7 14% 

20-25 16 32% 

25-30 17 34% 

30-35 7 14% 

35-40 3 6% 

 

 

Fig 3.1: Age distribution of bacterial vaginosis patients during pregnancy, in Bangladesh 
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Duration of pregnancy 

3.2 Demography of duration of pregnancy 

According to the researched cohort (n=50), majority of the patient’s duration of pregnancy ranging 

from 35-40 weeks (78%) and only 22% women’s duration of pregnancy range from 30-35 weeks.   

 

Duration of pregnancy Range Number of patients Percentage 

30-35 11 22% 

35-40 39 78% 

 

 

Fig 3.2 Demography of duration of pregnancy 
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Number of conceive 

3.3 Analysis about Number of conceive 

From the study, about 50% of the patients who are pregnant with their first child and only 4% of 

the women are pregnant with 4-5th child. 

 

Range of conceive  Number of patients Percentage 

1-2 25 50% 

2-3 18 36% 

3-4 5 10% 

4-5 2 4% 

 

 

Fig 3.2 Demography on range of conceive. 
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Pre-existing health issues 

3.4 Demography on pre-existing health issues 

In the studied cohort (n=50), majority of the patients (70%) do not have any pre-existing health 

issues, whereas only 30% women have, for example: some patients were found to have diabetes, 

hypertension, gastric, high BP, hypothyroidism, asthma etc. diseases.  

 

Pre-existing health issues  Number of patients  Percentage 

Yes 15 30% 

No 35 70% 

 

 

 

Fig 3.4 Demography on patients’ pre-existing health issues: 
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Location 

3.5 Frequency distribution on patients’ location 

In our study, most of the patients are from urban areas which is 82% and only 18% women are 

from rural areas. 

 

location Number of patients Percentage 

Urban 41 82% 

Rural 9 18% 

 

 

 

Fig 3.5 Demography on patients’ location 
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Pre-existing UTI 

3.6 Studies on pre-existing UTI 

According to our study, 39 among 50 patients do not have any pre-existing UTI and only 11 women 

have pre-existing UTI. 

 

Pre-existing UTI Number of patients’ Percentage 

Yes (ongoing) 11 22% 

No 39 78% 

 

 

 

Fig: 3.6 Demography on pre-existing UTI 
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Previous BV record 

3.7 Analysis on previous Bacterial vaginosis record 

From our researched data, 44 among 50 patients do not have any previous BV record and only 6 

women have previous BV record. 

 

Previous BV record  Number of patients  Percentage 

Yes 6 12% 

No 44 88% 

 

 

Fig 3.7 Demography on previous Bacterial vaginosis record 
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Vaginal discharge record 

3.8 Demography on vaginal discharge record: 

According to our study, around 84% patients have vaginal discharge, which is mainly white in 

color and 16% women do not have any vaginal discharge. 

 

Vaginal discharge  Number of patients  Percentage 

Yes 42 84% 

No 8 16% 

 

 

 

Fig 3.8 Demography on vaginal discharge record 
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Weight 

 

3.9 Demography on patient’s weight 

In the studied cohort (n=50), majority of the patients have weight between 55-65 kg, which is 56%. 

And very few patients (8%) who have weight between 75-85 kg.   

 

Weight Range Number of patients  Percentage 

45-55 9 18% 

55-65 28 56% 

65-75 9 18% 

75-85 4 8% 

 

 

 

Fig 3.9 Demography on patient’s weight 
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Patient’s culture & morphology data 
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HBT: 

    

Fig 3.10 HBT plate for Gardnerella vaginalis 

 

Raw: 

Gardnerella culture Range Number of patients Percentage 

0-100 29 64.4% 

100-200 4 8.9% 

200-300 4 8.9% 

300-400< 8 17.8% 
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3.10 cultural colony feature of Gardnerella vaginalis 

After culturing on HBT for detection of Gardnerella vaginalis, growth was observed in most of 

the plate. However, the CFU number varied from patient to patient. Most (64.4%) of the patients 

have CFU between 0-100 and heavy growth of the bacteria was seen in 17.8% patients.  

 

Colony morphology: 

Most of the colonies observed were white & off-white, their size was small-large. Also, some 

medium and very small sized colonies were seen. 

 

 

Fig 3.10 Growth frequency of Gardnerella vaginalis 
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Blood Agar: 

 

    

Fig 3.11 BA plate for Atopobium vaginae 
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Raw: 

Atopobium culture Range Number of patients  Percentage 

0-100 32 71.1% 

100-200 7 15.6% 

200-300 2 4.4% 

300-400 4 8.9% 

 

3.11 cultural colony feature of Atopobium vaginae 

After culturing on Blood agar for detecting Atopobium vaginae, growth was observed in most of 

the plate. However, the CFU number varied from patient to patient. Most (71.1%) of the patients 

have CFU between 0-100 and heavy growth of the bacteria was seen in 8.9% patients.  

Colony morphology: 

Most of the colonies observed were white & off-white, small-large. But, in case of some patients 

diffused and smudged colonies were notably seen. Furthermore, in some plates brown colonies 

were found and also heavy growth of mixed big sticky colonies were seen. 

 

Fig 3.11 Growth frequency of Atopobium vaginae 
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MRS: 

    

Fig 3.12 MRS plate for Lactobacillus species 

 

Raw: 

Lactobacillus culture Range Number of patients  Percentage 

0-100 39 86.7% 

100-200 3 6.7% 

200-300 0 0% 

300-400 3 6.7% 
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3.12 cultural colony feature of Lactobacillus species 

After culturing on MRS for detection of Lactobacillus species, growth was observed in most 

plates. However, the CFU number varied from patient to patient. Most (86.7%) of the patients have 

CFU between 0-100 and heavy growth of the bacteria was seen in 6.7% patients.  

 

Colony morphology: 

Majority of the colonies observed were white and small. But some big colonies were also seen. 

 

 

Fig 3.12 Growth frequency of Lactobacillus species 
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3.13 Co-relationship between patients age and colony count of Gardnerella vaginalis 

Here, according to the co-relationship between patients age and colony count of Gardnerella 

vaginalis, it can be seen that, average colony count in HBT is highest in case of patients aging 

between 25-30y. 

Table 3.13 Patient’s age and colony count of Gardnerella vaginalis 

Age Range Number of patients Average colony count in HBT  

15-20 7 99.71 

20-25 16 85.06 

25-30 17 152.94 

30-35 7 119.2 

35-40 3 59.00 

 

 

 

Fig: 3.13 Patient’s age and colony count of Gardnerella vaginalis 
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3.14 Co-relationship between patients age and colony count of Atopobium vaginae 

According to the co-relationship between patients age and colony count of Atopobium vaginae, it 

is observed that, average colony count in Blood agar is highest in case of patients aging between 

30-35 years. 

Table 3.14 Patient’s age and colony count of Atopobium vaginae 

Age Range Number of patients Average colony count in BA  

15-20 7 59.14 

20-25 16 59.00 

25-30 17 65.29 

30-35 7 142.14 

35-40 3 64.66 

 

 

Fig: 3.14 Patient’s age and colony count of Atopobium vaginae 
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3.15 Co-relationship between patients age and colony count of Lactobacillus species 

Corresponding to the acquired data between patients age and colony count of Lactobacillus 

species, it is observed that, average colony count in MRS is highest in case of patients aging 

between 30-35 years. 

Table 3.15 Patient’s age and colony count of Lactobacillus species 

Age Range Number of patients Average colony count in MRS  

15-20 7 41.71 

20-25 16 21.12 

25-30 17 25.29 

30-35 7 101.85 

35-40 3 18.33 

 

 

Fig: 3.15 Patient’s age and colony count of Lactobacillus species 
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3.16 Co-relationship between pre-existing UTI patients & colony count of Gardnerella 

vaginalis 

According to the co-relationship data between pre-existing UTI patients & colony count of 

Gardnerella vaginalis, it is observed that, average colony count in HBT is highest in case of 

patients who have pre-existing and ongoing UTI. 

Table 3.16 pre-existing UTI patients & colony count of Gardnerella vaginalis 

Pre-existing UTI Number of patients’ Average colony count in HBT  

Yes (ongoing) 11 135.54 

No 39 106.54 

 

 

 

Fig: 3.16 pre-existing UTI patients & colony count of Gardnerella vaginalis 
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3.17 Co-relationship between pre-existing UTI patients and colony count of Atopobium 

vaginae 

According to co-relationship between pre-existing UTI patients & colony count of Atopobium 

vaginae, it can be said that average colony count in BA is highest in case of patients who did not 

have any pre-existing UTI. 

Table 3.17 pre-existing UTI patients & colony count of Atopobium vaginae 

Pre-existing UTI Number of patients’ Average colony count in BA  

Yes (ongoing) 11 28.63 

No 39 83.12 

 

 

 

Fig: 3.17 pre-existing UTI patients & colony count of Atopobium vaginae 
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3.18 Co-relationship between pre-existing UTI patients and colony count of Lactobacillus 

species 

According to co-relationship between pre-existing UTI patients & colony count of Lactobacillus 

species, it can be said that average colony count in MRS is highest in case of patients who did not 

have any pre-existing UTI. 

Table 3.18 pre-existing UTI patients & colony count of Lactobacillus species 

Pre-existing UTI Number of patients’ Average colony count in MRS  

Yes (ongoing) 11 37 

No 39 52.70 

 

 

Fig 3.18 pre-existing UTI patients & colony count of Lactobacillus species 
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3.19 Co-relationship between pre-existing Vaginal discharge patients & colony count of 

Gardnerella vaginalis 

According to co-relationship between patients who had pre-existing vaginal discharge & colony 

count of Gardnerella vaginalis, it can be said that average colony count in HBT is highest in case 

of patients who had pre-existing vaginal discharge. 

Table 3.19 pre-existing Vaginal discharge patients & colony count of Gardnerella vaginalis 

Vaginal discharge  Number of patients  Average colony count in HBT  

Yes 42 116.19 

No 8 96.37 

 

 

Fig: 3.19 co-relationship between pre-existing Vaginal discharge patients & colony count of 

Gardnerella vaginalis 
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3.20 Co-relationship between pre-existing Vaginal discharge patients & colony count of 

Atopobium vaginae 

According to co-relationship between patients who had pre-existing vaginal discharge & colony 

count of Atopobium vaginae, it can be said that average colony count in BA is highest in case of 

patients who had pre-existing vaginal discharge. 

Table 3.20 pre-existing Vaginal discharge patients & colony count of Atopobium vaginae 

Vaginal discharge  Number of patients  Average colony count in BA  

Yes 42 70.07 

No 8 66.25 

 

 

Fig: 3.20 pre-existing Vaginal discharge patients & colony count of Atopobium vaginae 
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3.21 Co-relationship between pre-existing Vaginal discharge patients & colony count of 

Lactobacillus species 

According to the co-relationship data of patients who had pre-existing vaginal discharge & colony 

count of Lactobacillus species, it can be said that average colony count in MRS is highest in case 

of patients who did not have any pre-existing vaginal discharge. The chart & data is given below: 

Table 3.21 pre-existing Vaginal discharge patients & colony count of Lactobacillus species 

Vaginal discharge  Number of patients  Average colony count in MRS  

Yes 42 33.61 

No 8 65.37 

 

 

 

Fig: 3.21 Co-relationship between pre-existing Vaginal discharge patients & colony count 

of Lactobacillus species 
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-Discussion- 
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4.0 Discussion: The initial purpose of this study was to define the vaginal flora associated with 

bacterial vaginosis using clinical indicators as well as laboratory methods.  

In multivariable analyses, three microorganisms consistently appeared more frequently among 

women with bacterial vaginosis: Garderenella vaginalis, Atopobium vaginae and prevotella bivia. 

Because these organisms are present in the vagina of pregnant women as a normal microbiota, 

their presence does not indicate that the patient is suffering from bacterial vaginosis. However, if 

the bacterial load of Gardeneralla vaginalis, Atopobium vaginae, and Prevotella bivia is high 

while the load of lactobacillus species is low, we can conclude that the patient has Bacterial 

vaginosis. Sociodemographic variables, previous health history, previous UTI and BV record, 

vaginal discharge, and weight have all been linked to variations in bacterial vaginosis prevalence 

rates. The majority of the patients in the study (n=50) were young adults between the ages of 25 

and 30, who had the highest average colony count in both HBT and Blood agar, respectively 

152.94 and 65.29, but also the lowest average colony count of 25.29, indicating that the age group 

between 25 and 30 has the highest risk of bacterial vaginosis, as reported in a study. (Ibrahim et 

al. 2014)However, this study also demonstrated that, as in earlier investigations, the highest 

prevalence of bacterial vaginosis was found in women when they are pregnant. The bulk of the 

patients in the study group (n=50) had a pregnancy duration of 35-40 weeks (78 percent) had the 

highest prevalence record of bacterial vaginosis and this finding is similar with a study by 

Goldenberg RL, Klebanoff MA, Nugent R, et al. In our study, 82% of patients are from urban 

areas, whereas only 18% of women are from rural areas and this finding supports the fact that 

patients who are from rural areas have a greater chance of suffering from bacterial vaginosis. 

Furthermore, according to our findings, 11 out of 50 patients have a prior UTI, and these patients 

had a higher average colony count than those who did not have a prior UTI of 135.54 and 28.63 

for HBT and Blood agar, respectively, but had a very low average colony count of 37 for 

Lactobacillus species, which is lower than 52.70 for patients without prior UTI, indicating that 

patients with a prior UTI have a higher risk of bacterial vaginosis. However, this finding is exactly 

matching with other study of Hillebrand L, Harmanli OH, Whiteman V, Khandelwal M where they 

are claiming that women suffering from bacterial vaginosis (BV) are at a greater risk of urinary 

tract infections than others. Furthermore, according to our findings, 44 out of 50 patients had no 

previous BV history, with only 6 women having a history of BV which indicates that previous 

record of bacterial vaginosis did not affect that much in causing bacterial vaginosis during 
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pregnancy. Most of the patients in the study cohort (n=50) weigh between 55 and 65 kg, accounting 

for 56 percent which claim that women with medium weight have a higher chance of developing 

bacterial vaginosis.  

 

According to our findings, 84 percent of patients have a primarily white vaginal discharge, which 

is a clinical hallmark of BV, while 16 percent have no vaginal discharge. Furthermore, patients 

with vaginal discharge had a higher average colony of 116.19 and 70.67 in HBT and Blood agar, 

respectively, than patients without vaginal discharge, who had average colony count of 96.37 and 

66.25 in HBT and Blood agar, respectively. Furthermore, individuals with vaginal discharge have 

a lower average Lactobacillus species colony count of 33.61 compared to patients without vaginal 

discharge who had a colony count of 65.37 on MRS agar, indicating that having vaginal discharge 

is a presumptive sign of bacterial vaginosis is similar to the study of Ibrahim SM, Bukar M, 

Galadima GB, Audu BM, Ibrahim HA et al findings.  After culturing the vaginal swab in HBT, 

Blood agar and MRS nutrition plate for detection of Garderella vaginalis, Atopobium vaginae and 

lactobacillus spp growth was observed in most of the culturing plate. However, the CFU number 

varied from patient to patient for Gardnerella vaginalis. Most (64.4%) of the patients have CFU 

between 0-100 and heavy growth of the bacteria was seen in 17.8% patients. This result is quite 

similar for Atopobium vaginae where most (71.1%) of the patients have CFU between 0-100 and 

heavy growth of the bacteria was seen in 8.9% patients. Facultative lactobacilli were isolated less 

frequently from women with bacterial vaginosis, regardless of the method used to diagnose it. In 

our study, Growth was seen in the majority of plates after culturing on MRS for the detection of 

Lactobacillus species. The amount of CFUs, on the other hand, differed from patient to patient. 

The majority of the patients (86.7%) had CFU between 0 and 100, while 6.7% have significant 

bacterial growth. Furthermore, patients with higher cultural growth for Gardnerella vaginalis and 

Atopobium vaginae have lower growth for lactobacillus spp, implying that the majority of the 

patients have bacterial vaginosis. This finding of excessive presence of Gardnerella vaginalis and 

Atopobium vaginae lower the bacterial load of Lactobacillus species is an indicator of bacterial 

vaginosis is consistent with a study by. Martius, J., M. The study had a few limitations. Firstly, the 

sample size was too small to come down to a specific conclusion. Second, after cultivating 

Atopobium vaginae in Blood agar, an API biochemical test is required for precise confirmation. 
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However, bacterial vaginosis identification by screening though culture-based method is least 

sensitive compared to other method such as Nugent’s scoring method which is considered as gold 

standard method for screening of bacterial vaginosis (Bhat et al.2011), we have used culture-based 

method because our ultimate target is to screen those suspected   bacteria through molecular level 

by performing PCR which has the highest accuracy rate. Furthermore, Nugent scoring can be quite 

difficult method for beginners those have no previous experience in this field and can contribute 

to False positive results.  
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