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INTRODUCTION 
Recent investigations have shown that 
microbiomes (the collective genetic diversity of 
bacterial compositions) of ecological niches have 
certain similarities. Specifically, on the basis of such 
similarities and other features the conclusion has 
been drawn that microbiomes of the oral cavity and 
the intestines can serve as the source for bacterial 
colonization of placenta [11]. At the same time, 
experimental studies have established [28] that 
there are significant differences between the 
bacterial composition of the microbiomes of 
amniotic fluid, placenta and vagina, which 
undoubtedly complicates both diagnostics (when it 
is done on the basis of studying the vaginal bacterial 
composition) and interpreting the results of 
microbiological tests in general. The above-
mentioned considerations necessitate the search of 
alternative diagnostic possibilities, where the focus 
of particular studying and consideration would be 
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the use of microbiological tests of the content from 
periodontal pathological pockets. 
Studies have shown that at different terms of 
gestational period, depending on the diet and the 
peculiarities of hormonal shifts during pregnancy, 
there can be qualitative shifts in the composition of 
microbial symbiosis in the body, in particular 
periodontal pathogenic bacterial forms that directly 
correlate to quantitative increase in sex hormones 
[21]. 
This infection also has etiological significance for 
bacterial vaginosis and, consequently, for the 
occurrence of premature labor and random 
miscarriages. In this case primary importance is 
given both to the interbacterial imbalances in the 
mentioned ecological system (the decrease in the 
amount of lactobacillus and the abrupt increase of 
anaerobic pathogens) [18;32] and the quantitative 
and qualitative predominance of anaerobes; 
specifically Prevotella that can be active both on its 
own and as a part of a multi-infection – together 
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with streptococcus, ureaplasma, colibacillus [24], 
and also in symbiosis with elatolically active  
bacteria – Peptostreptococcus, fusobacteria, 
bacteroides; among this last class prevotella bivia 
stands out in particular [27]. Studying the 
proportions of lactobacillus and anaerobic 
pathogens in new mothers with high and low 
probability of premature delivery occurrence 
showed that in the mentioned groups the decreased 
growth of lactobacillus and the increase in diversity 
of anaerobes (Prevotella, Peptoniphilus, 
Streptococcus and Dialister) was observed in 26% 
and 20% of cases [6]. It is generally considered that 
1/3 of premature deliveries are preconditioned by 
subclinical infections, since in 25-40% of the 
examined women the signs of chorioamnionitis 
were revealed; the etiology of this condition is 
largely caused by prevotella [2]. On the basis of 
comparative epidemiological and microbiological 
studies, the increase in the occurrence of premature 
delivery associated with the imbalance between 
lactobacillus and anaerobic bacteria (Mobiluncus, 
Prevotella, Peptostreptococcus, Porphyromonas 
asaccharolytica, Fusobacterium nucleatum, 
Mycoplasma hominis, Gardnerella vaginalis) was 
also described by a number of other researchers 
[12;14]. 
Overall, there are quite many researches that assign 
different species of the prevotella group to the 
primary periodontal pathogens, point out their 
probable connection to premature delivery, 
describe possible mechanisms (including the ones 
on the basis of studying different pro-inflammatory 
markers); however, in most cases the role of such 
species of prevotella as nigrescens and intermedia 
were considered [20;29]. 
At the same time, the results of a number of clinical 
and microbiological tests contradict the presented 
data in a certain way. Thus, N. Buduneli et. al. [7] 
established that in view of the premature delivery 
occurrence, out of all periodontal pathogens P. 
micris and C. rectus must be admitted the risk 
factors, whereas certain species of prevotella 
(specifically nigrescens, which is also an 
acknowledged periodontal pathogen), as well as A. 
actinomycetemcomitans, on the contrary, lower the 
risk of premature delivery occurrence. In its turn, 
the morphological examination of placentae of 
women who gave premature birth and had 
periodontal diseases showed the presence of 
Fusobacterium nucleatum, but such bacteria forms 
as Porphyromonas gingivalis, Treponema 
denticola, Prevotella intermedia, Aggregatibacter 
actinomycetemcomitans were not found [3]. 
On the one hand, the connection between 
premature delivery and probable translocation of 
certain pathogenic bacteria must be admitted as an 
obvious fact, but on the other hand,  how much do 
periodontal diseases in new mothers matter in this 

regard? In addition, probable hematogenic 
translocation of bacterial toxins must also be 
considered as an adverse factor, especially since the 
results of some studies prove the importance of the 
cumulative effect of various bacteria on premature 
delivery occurrence [33]. 
 

AIM  
The research was a comparative study and 
contrasting of pathogenic bacterial composition of 
periodontal pocket and amniotic fluid in new 
mothers with normal and premature delivery 
terms. 
 

MATERIALS AND METHODS 
The research was a case-control study. Clinical tests 
were conducted in 48 women aged 20 to 42. The 
gestational age was defined on the basis of the last 
period and ultrasound examination. Premature 
delivery was defined as the one occurring before 
the 37-th week of the gestational age and with the 
weight of a newborn lower than 2.5 kg. The subjects 
were divided into two groups: group A (main) – 
women with premature delivery (28 women); and 
group B (control) – 20 women with term delivery. 
That said, group B included women with 
approximately the same age and the ones who were 
clinically diagnosed with inflammatory periodontal 
pathologies. To eliminate possible interference of 
additional factors on the studied parameters, the 
study excluded women with diabetes, 
hypertension, various pregnancy complications, 
infectious diseases, and unhealthy habits (smoking, 
alcohol consumption). 
The study was approved by the Ethics Committee of 
Erevan State Medical University and was conducted 
in 2018-19 at the Research Center of Maternal and 
Child Health Protection. In accordance with the 
Declaration of Helsinki of 2008, all subjects gave 
their written informational consent to participate in 
the study. The study was conducted with financial 
support from the State Science Committee of the 
Ministry of Education and Science of Armenia No. 
18T-1F076 “Systemic influence of the chronic focus 
of a dental-periodontal complex infection on human 
body: diagnostic and preventative approaches”. 
 
Clinical testing 
Clinical tests were run at the Research Center of 
Maternal and Child Health Protection. To evaluate 
the periodontal status of new mothers, a standard 
set of parameters was used, specifically the 
parameters of dental mobility, gingival bleeding 
and the depth of pathological pockets (by 
Kötschke), and the parameters of gingival 
inflammation (index РМА by Parma, index GI by 
Löe-Silness) and oral cavity hygiene (index OHI-S 
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by Green-Vermillion). In all cases the examinations 
were conducted on the lower frontal teeth. 
To avoid a possible subjective error when defining 
stomatological parameters, each examination was 
conducted twice by two qualified specialists 
separately. 
 
Microbiological testing 
Microbiological tests were run at Sirmed Medical 
Center. The materials for microbiological testing 

were the contents of periodontal pockets (sampling 
was conducted with special sterile swabs intended 
for this procedure and produced by APTACA, Italy) 
and amniotic fluid (sampling was conducted with 
regular sterile phials at the time of labor or C-
section). The cotton swabs with periodontal pocket 
biomaterial were soaked in 9 ml of saline solution 
and culturing was performed. Amniotic fluid was 
not diluted. Isolation was performed on the 
following culture media – Table 1. 

 
Table 1: Culture media and detectable microorganisms 

Medium  Detectable microorganisms 
Blood agar (5% sheep blood agar) All bacteria 

Schaedler K Agar (Sheep Blood 5%) Gram-positive and gram-negative anaerobes 
Schaedler CNA Agar (Sheep Blood 5%) Gram-positive anaerobes 

Schaedler KKV Agar (Sheep Blood 5%) Gram-negative anaerobes 
Chocolate agar HACEK bacteria and other microorganisms 

Chocolate Bacitracin agar Neisseria spp, Haemophilus spp and other 
microorganisms 

Endo agar Bacteria of the Enterobacteriaceae family 

Mannitol salt agar Staphylococcus spp 

Sabouraud dextrose agar + chloramphenicol Yeast (Candida) and other fungi 
 

Then cultures were enriched with thioglycol fluid. 
In cases of no growth after primary isolation, in 24 
hours new culturing was made from the enriched 
medium. Inoculation dishes were put in 
corresponding conditions for a certain 
microorganism group: in an anaerobic jar – for 
anaerobes; in microaerophilic conditions – for 
corresponding bacteria; other dishes were put in a 
thermostat at 370С.  

For the study we used culture media of trademarks 
Liofilchem (Italy) and BioMerieux (France), as well 
as an automatic analyzer Vitek 2 compact (France). 
The results of clinical tests were statistically 
processed and analyzed by Student's method. We 
calculated the validity coefficient for difference in 
values (t), conducted variance analysis (One-Way 
ANOVA, F-test), bivariant correlation analysis and 
defined the value of odds ratio. The statistic analysis 
was conducted with the help of the SPSS Statistics 
17 software

 

RESULTS AND DISCUSSION 
The results of the clinical tests of the periodontal tissue state in both groups are presented in Table 2. 
 

Table 2: The parameters of the periodontal tissue clinical state in both groups. 

Parameter  Groups  
t 

 
F* 

 
p 

 
R** А /n=28/ B /n=20/ 

Age 27,14±1,07 27,80±1,19 0,41 1,563 >0,1 ,058 
Delivery terms (weeks) 31,78±0,53 39,05±0,19 12,98 - <0,001 - 
Weight of the newborn (г) 1832,14±66,15 3404,5±79,74 15,18 - <0,001 ,826 
OHI-S 1,86±0,18 1,4±0,17 1,84 2,308 >0,05 -,153 
Gingival bleeding 1,78±0,14 1,7±0,14 0,4 0,427 >0,1 -,123 
PMA 2,07±0,17 1,5±0,13 2,71 1,147 >0,01 -,127 
GI 2,25±0,14 1,85±0,13 2,1 0,992 >0,02 -,114 
Tooth mobility 0,96±0,15 0,65±0,13 1,55 2,173 >0,1 -,135 
Depth of periodontal 
pockets 

3,78±0,46 2,7±0,29 2,00 11,057 >0,05 -,288 

* - Fisher's ratio test: the parameter "delivery term" was chosen as a variable, 
** - Pearson correlation coefficient, correlation was established between the delivery terms and the 
corresponding parameters in the table. 

 
The studies of the oral cavity hygiene parameters 
and the clinical state of periodontium showed that 

intergroup differences (between group A and B) are 
quite strongly expressed and are statistically 
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accurate. Thus, in group А the median values of 
index parameters of oral cavity hygiene (OHI-S) and 
gum inflammation (GI and РМА) were higher than 
in group B correspondingly by 25,0 %, 17,28 % and 
27,5 %. In this regard the only exception was the 
parameter of gingival bleeding, which did not differ 
much between the groups and was virtually the 
same. As for the parameters that describe the 
destructive component of a pathological process in 
periodontal tissue, it must be noted that there were 
distinct differences between the groups – with the 
worst values in group А. Specifically, the parameter 
of tooth mobility in this group was more than 32 % 
higher than in group B, and the depth of the 
pathological pocket in subjects of group А was 
higher by 28,6 %. The significant differences 
between the groups in relation to the mentioned 

parameters are also demonstrated by the data of 
variance analysis that detected the value of Fisher's 
test (F-test) of 2,173 (in case of tooth mobility) and 
11,057 (in case of the depth of periodontal pockets). 
Regarding the evaluation of periodontal diseases 
risks and their separate clinical parameters for the 
premature delivery occurrence, it must be noted 
that first we should consider the severe forms of 
periodontitis because the risk factors were the 
presence of an inflammatory component higher 
than 2 scores (for GI – OR=1,53 and for РМА – 
OR=2,2) and, even more so, the expression of the 
destructive component of periodontal pathology; 
that is, clinical signs of tooth mobility (OR=1,4) and 
the depth of pathological pockets higher than 4 
scores (OR=5,4).  

 
 

Table 3: The occurrence rate of microorganisms in periodontal pockets and amniotic fluid 

 
Microorganism 
species 

Tested samples and groups 
Content of periodontal pockets Amniotic fluid 
А (n=28) 
(quantity/%) 

B (n=20) 
(quantity/%) 

А (n=28) 
(quantity/%) 

B (n=20) 
(quantity/%) 

Eikenella corrodens  11 / 39,3 7 / 35,0 - - 
Streptococcus 
oralis/mitis  

28 / 100,0 20 / 100,0 - - 

H.parainfluenzae 25 / 89,3 20 / 100,0 - - 
Veillonella 9 / 32,1 7 / 35,0 - - 
Str.sanguinis 7 / 25,0 6 / 30,0 - - 
Kocuria rosea 3 / 10,7 1 / 5,0 - - 
Neisseria sicca 23 / 82,1 17 / 85,0 - - 
Actinomyces meyeri 7 / 25,0 4 / 20,0 3 / 10,7 - 
Prevotella bivia 21 / 75,0 7 / 35,0 20 / 71,4 - 
Bacteroides fragilis 3 / 10,7 1 / 5,0 - - 
Candida albicans 8 / 28,6 5 / 25,0 3 / 10,7 2 / 10,0 
Propionibacterium 
propionicus 

5 / 17,8 1 / 5,0 - - 

Moraxella group 2 / 7,1 - - - 
Clostridium 
sporogenes 

3 / 10,7 - - - 

Fusobacterium 
nucleatum 

6 / 21,4 3 / 15,0 - - 

Staph. Aureus 4 / 14,3 1 / 5,0 - - 
Corinebacterium 
striatum 

3 / 10,7 1 / 5,0 1 / 3,6 - 

Prevotella disiens 5 / 17,8 3 / 15,0 - - 
Haemophilus 
haemolyticus 

4 / 14,3 3 / 15,0 - - 

Peptostr. anaerobius 3 / 10,7 - - - 
Lactobacillus - - 8 / 28,6 18 / 90,0 
Enterococcus faecalis - - 2 / 7,1 - 
Pseudomonas 
aeruginosa 

- - 2 / 7,1 - 

Shewanella 
putrefaciens 

- - - 4 / 20,0 

Staph. epidermidis - - 5 / 17,8 11 / 55,0 
Gardnerella vaginalis - - 2 / 7,1 3 / 15,0 
Esherichia coli - - 2 / 7,1 - 
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As for the results of microbiological tests, which are 
presented in Table 3, first, we must notice that there 
were 20 species of microorganisms isolated from 
periodontal pockets, the most common among 
which were such acknowledged periodontal 
pathogens as prevotella bivia, eikenella corrodens,  
veillonella, actinomyces meyeri, fusobacterium 
nucleatum, and also oral cavity resident flora – 
streptococcus oralis/mitis, haemophilus 
parainfluenzae, str.sanguinis, fungi of candida 
genus. In amniotic fluid there were 11 bacterial 
species isolated, 4 of which were also found in 
periodontal pockets (prevotella bivia, actinomyces 
meyeri, candida, corinebacterium striatum), and 
the rest of the species were concentrated solely in 
this biological fluid. 
In both groups the most common bacteria found in 
periodontal pockets were Streptococcus 
oralis/mitis, Haemophilus parainfluenzae and 
Neisseria sicca (more than 80 %), but they were 
never found in amniotic fluid. We have not found 
any data about potential connection of the above-
mentioned opportunistic bacteria to premature 
delivery occurrence in scientific databases. 
However, one particular study reports the clinical 
case of premature delivery with isolation of 
Haemophilus parainfluenzae in large amounts in 
vaginal smears [25]. 
As for such pretty commonly found known 
periodontal pathogens as Eikenella corrodens, 
Veillonella and Fusobacterium nucleatum, it must 
be noted that these bacteria were found at pretty 
much the same rate in both groups, but only in the 
contents of periodontal pockets. 
Let us focus more on the role of prevotella in the 
occurrence of premature delivery. Prevotella is a 
group of rod-like anaerobic and gram-negative 
bacteria (that comprises approximately 50 
microorganism species) that being a part of normal 
microflora of the oral cavity, upper airways, vagina 
and other body parts can at the same time cause 
inflammatory diseases in that body parts. 
T. Paramel Jayaprakash et. al. [30] and A. 
Subramaniam et. al. [34] found bacteria of the 
prevotella group in amniotic fluid of all women who 
gave premature births. In experimental conditions 
(in rabbits) with intrauterine inoculation of the 
isolated monoculture of Prevotella bivia, the 
progression of intrauterine infection and 
premature delivery was observed in 33% of cases 
[10]. 
In our study (as can be seen from Table 3) in women 
who gave premature births prevotella bivia was 
found in periodontal pockets in 75% of cases. Only 
in one case this microorganism was not found in 
amniotic fluid. In group B prevotella bivia was 
found in almost one third of the subjects, but with 
no trace of these bacteria in amniotic fluid. A 
conclusion can be drawn that finding prevotella 

bivia in periodontal pockets of pregnant women 
must already be seen as a risk factor for premature 
delivery occurrence (OR=1,20). 
Thus, among the subjects of the group with 
premature deliveries the following periodontal 
pathogens were found in amniotic fluid: prevotella 
bivia in 20 women; Actinomyces meyeri in 3 
women; Candida albicans in 3 women; in the rest 2 
cases we could not establish any casual 
relationships between periodontal pathogens and 
premature deliveries. By the way, the mentioned 2 
cases of premature deliveries (not associated with 
periodontal pathogens) can be the consequence of 
the presence of such opportunistic forms as 
Enterococcus faecalis, Pseudomonas aeruginosa 
and Esherichia coli in amniotic fluid, especially 
since similar assumptions were set forth by some 
authors [16;35]. 
It was established that by activating phospholipase 
A2 prevotella bivia stimulates the phospholipid 
metabolism in endometrium, which in itself can be 
a stimulus for labor [26]. In cases of premature 
delivery the amount of prevotella bivia and other 
bacteria in amniotic fluid directly correlates to the 
amount of certain cytokine in the same fluid – IL-1, 
IL-6 and IL-8 [23]. Admitting the indisputable 
contribution of prevotella to causing bacterial 
vaginosis, A. Briselden et. al. [5] believe that in the 
issue of the probable mechanism of transferring the 
infection from lower genital tracts and progression 
of the disease the increase in activity of bacterial 
sialidases (neuraminidases) is of particular 
importance. 
Interestingly, prevotella bivia was found in 
bacteriological testing of placental blood in cases of 
premature delivery through C-section [4]. This in its 
turn can attest to the possibility of hematogenic 
translocation of prevotella bivia into amniotic fluid 
from other colonization focuses. By the way, this 
possibility is theoretically not ruled out by some 
researchers that believe that in cases of 
inflammatory periodontal diseases pathogenic 
bacteria (naming fusobacterium nucleatum as an 
example) can penetrate amniotic space, causing 
premature delivery [13]. P. Madianos et. al. [22] 
studied the interconnection of "orange" 
(Campylobacter rectus, Fusobacterium nucleatum, 
Peptostreptococcus micros, Prevotella nigrescens, 
Prevotella intermedia) and "red" (Porphyromonas 
gingivalis) complexes of pathogenic bacteria and 
umbilical cord blood antibodies (IgG, IgM) with 
premature delivery in new mothers. Their findings 
were pretty curious. For example, the incidence of 
the mentioned periodontal pathogens in compared 
groups (term delivery versus premature delivery) 
statistically were not different, but in premature 
deliveries the levels of IgM to C. rectus and P. 
intermedia exceeded the norm by several times. 
Moreover, the occurrence of premature delivery 
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was also connected to the absence of IgG to the 
"red" complex bacteria in the women's blood. On 
the basis of the obtained results the authors try to 
confirm the hypothesis that in the absence of 
maternal immunoglobulin protection a pathogenic 
periodontal infection can be transferred to the fetus 
or amniotic fluid, which causes premature delivery.  
On the basis of certain morphological and 
biochemical peculiarities of prevotella bivia found 
in amniotic fluid, some researchers even suggested 
singling out a new subtype of prevotella – 
prevotella amnii [19]. 

In addition, let us note that in previous studies we 
established that in the content of periodontal 
pathogenic flora in Armenian population the most 
pathogenic were bacteria of prevotella and 
veillonella groups [1]. 
Since out of all periodontal clinical signs the pocket 
depth, tooth mobility, the РМА and GI index values 
turned out to be the risk factors for premature 
delivery occurrence, we also evaluated the 
detection rate of the bacterial forms found in 
amniotic fluid in the group of subjects with high 
values of these parameters. The results are 
presented in Table 4.

 
Table 4: The detection rate of some pathogens in amniotic fluid in group А with high and low values of 

periodontal parameters. 

Periodontal  
values 

Pathogenic bacteria 
Prevotella bivia 
(n/%) 

Actinomyces meyeri 
(n/%) 

Candida albicans 
(n/%) 

Pocket depth: 
>4 scores (n=18) 
<4 scores (n=10) 

 
15 / 83,33 
5 / 50,0 

 
2 / 11,11 
1 / 10,0 

 
1 / 5,55 
2 / 20,0 

Tooth mobility: 
>1 score (n=19) 
<1 score (n=9) 

 
18 / 94,47 
2 / 22,22 

 
2 / 10,52 
1 / 11,11 

 
1 / 5,26 
2 / 22,22 

РМА: 
>2 scores  (n=18) 
<2 scores (n=10) 

 
16 / 88,89 
4 / 40,0 

 
1 / 5,55 
2 / 20,0 

 
0 / 0 
3 / 30,0 

GI: 
> 2 scores  (n=23) 
<2 scores (n=5) 

 
20 / 100,0 
0 / 0 

 
1 / 4,35 
2 / 40,0 

 
1 /  4,35 
2 / 40,0 

 
As for detection of Actinomyces meyeri in amniotic 
fluid, it must be noted that we found only one 
relatively recent study that connects premature 
delivery due to necrotizing funisitis to the 
mentioned gram-positive bacterium [36]. Another 
study described premature delivery associated 
with acute necrotizing chorioamnionitis caused by 
Actinomyces spp. [9]. Analyzing scarce scientific 
data on the contribution of actinomyces bacterial 
group in the occurrence of premature delivery, S 
Estrada et. al. [8] conclude that actinomycete 
infection rarely accompanies pregnancy, but its 
presence must be admitted as a driving factor for 
premature delivery. 
Scientific literature also describes the cases of 
premature delivery that are probably associated to 
candidal chorioamnionitis [15;17;31]. 
In our studies the detection of the mentioned 
pathogens in amniotic fluid in women who gave 
premature birth was quite rare (10,7 %). However, 
in amniotic fluid of particularly these subjects we 
found no prevotella bivia, though this pathogen was 
very common in other cases. This indicates with a 
certain level of probability that these 
microorganism forms can be the cause in the 
occurrence of premature delivery. Though it must 

be noted that Candida fungi were found in two cases 
in group B. 
 

CONCLUSION 
Thus, the clinical and microbiological tests that we 
conducted showed that the presence of periodontal 
inflammation in severe forms, especially with a 
profound destructive pathological component 
(with the 4-score depth of periodontal pockets and 
tooth mobility), must be admitted as a risk factor for 
occurrence of premature delivery. This statement is 
even truer in cases of detection of prevotella bivia 
(in particular in Armenian population). In its turn, 
the findings presented above increase the 
diagnostic significance of microbiological testing of 
periodontal pockets content in relation to 
forecasting pregnancy outcome. 
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