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AbSTrAcT

To study the special features relevant to distribution of selected species of periodontal patho-
gens in patients with chronic inflammatory periodontal diseases among the residents of Yerevan, 
we carried out special microbiological studies of periodontal pockets content. The study has 
been conducted in 45 patients with chronic inflammatory periodontal disease and 10 patients 
with normal clinical condition of periodontal tissues. Identification of microorganisms was car-
ried out using a device “Vitek 2 Compact” (“BioMerieux”, France). For differentiation “Vitek 
NH” cards were used (“Biomerieux”, France), as well as “Vitek ANC” (“BioMerieux”, France) 
– for the group HACEK and for the group of anaerobic microorganisms, respectively. Conducted 
microbiological research and appropriate statistical analysis (including determination of odds 
ratios) showed that in our studies periodontal pathogens were presented by Prevotella and Veil-
lonella, the spread of which depending on the form of periodontal lesions ranged from 66.7% to 
80.0% (it is interesting to note that according to the literature, these same types of bacteria are 
also very common among ethnic Germans), and their number varied from 105 to 109.

Meanwhile, already marked and the most common types of bacteria (Aggregatibacter actino-
mycetemcomitans, Porphyromonas) in our case had more than modest rates. In particular, Ag-
gregatibacter actinomycetemcomitans was found in 33.3% (in gingivitis) and 23.3 % (in peri-
odontitis) with the absolute number 104 and 106, respectively. As concerns Porphyromonas, this 
type of bacteria was not detected in any case. An aetiological significance of Prevotella and 
Veillonella in Armenian population was further demonstrated by the results of correlation analy-
sis between their quantitative values and indicators of periodontal index rate. Thus, Prevotella 
had strong positive association with the figures of both “inflammatoryˮ and “destructiveˮ com-
ponents of the pathological process, while Veillonella was mainly notable for strong correlation 
with the indicators of the inflammatory process. In turn, Aggregatibacter actinomycetemcomi-
tans at best showed correlation of medium strength, and it was mostly with indicators of hygienic 
condition of the oral cavity. 
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both origin and development of periodontal dis-
ease, as well as the prevalence of certain types of 
microorganisms, mostly considered as pathogens 
for the mentioned pathology [Craig R. et al., 2001; 
Kingman R., Albandar J., 2002; Kinane D., 
Bouchard P., 2008]. 

Considering the evolution of knowledge on pos-
sible genetic (“endogenousˮ, “anti-idiotype”) fac-
tors in the pathogenesis of inflammatory periodon-
tal diseases, M. Thomas and associates (1995) con-
sidered the early 1960’s as turning point, when the 
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introduction

Genetic determinism of risk factors for peri-
odontal disease development has recently attracted 
great attention of scientists. Thus, among various 
socioeconomic, environmental, demographic and 
other factors, much attention is also paid to the 
problem of the study on ethnic characteristics of 
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research community of periodontists turned away 
from genetics in favor of microbiological research. 
The above applies equally to the genetically deter-
mined susceptibility of different races and popula-
tions to the exposure of pathogenic flora and to the 
development of periodontal pathology. Since one of 
the key moments in the development of inflamma-
tory periodontal disease are innate or adaptive vari-
ations of immune responses to periodontal patho-
gens, genetically conditioned changes in these reac-
tions can be determined by both individual and eth-
nic differences [Gera I., Vári M., 2009]. Individual 
genetic predisposition might affect the level of host 
response to periodontal infection, since the study on 
association of different genomic receptors polymor-
phism and other factors with the viability of major 
pathogens (Actinobacillus actinomycetemcomitans, 
Porphyromonas gingivalis and Tannerella forsyth-
ensis) showed a quite strong bond between these 
parameters [Nibalil L. et al., 2007].

The prevalence of major pathogenic microor-
ganisms differs not only due to the condition of the 
organism, pregnancy and presence of comorbidi-
ties [Dasanayake A. et al., 2005], or due to differ-
ent clinical forms and severity of inflammatory 
periodontal disease [Tanner A., 1992], but it also 
depends on the level of socioeconomic status of 
studied population, differences in geographical areas 
of their residence and race/ethnicity [Kinane D. et 
al., 2008; Wara-aswapati N. et al., 2009]. Special 
clinical studies show that between ethnic popula-
tions there are quite clear and significant differ-
ences in the severity of individual clinical mani-
festations of periodontal pathology – the level of 
the tooth-gingival attachment, the depth of patho-
logical pockets, etc. – that might be due to the dif-
ferences in the qualitative composition of patho-
genic flora [Baelum V. et al., 1996]. Thus, it was 
asserted that there is evidence: some of evolution-
ary lines of bacteria adapted to particular ethnic 
groups [Rylev M., Kilian M., 2008]. Moreover, au-
thors believed that differences observed in differ-
ent ethnic and geographic populations in the prev-
alence of inflammatory periodontal diseases to 
some extent might be due to mentioned circum-
stances. Some researchers pointed out the lack of 
elucidation and awareness of problems related to 
the prevalence of major pathogens among various 
regional and ethnic populations [Torrungruang K. 

et al., 2009], thus indicating to the importance of 
studying this problem. 

Upon analysis of data available on the ethnic de-
terminancy in prevalence of the main types of 
pathogenic bacteria responsible for the onset and 
development of inflammatory periodontal diseases, 
it becomes obvious that, on the one hand, the results 
of studies conducted are at times contradictory, 
poorly investigated and are not presented in full, 
and, on the other hand, there are virtually no theo-
retic, microbiologic and epidemiologic grounds for 
sound schemes of universal approach to this issue. 
As it was truly pointed out by I. Mayorga-Fayad and 
co-workers (2007), “Bacterially determined peri-
odontitis differs from region to region around the 
world and depends on many factors. This means 
that each country should develop its own dental mi-
crobiological profile in order to develop appropriate 
prevention and treatment of this diseaseˮ. 

Material and Methods

To study the special features of distribution of 
selected species of periodontal pathogens in pa-
tients with chronic inflammatory periodontal dis-
eases among the residents of Yerevan (capital city 
of Armenia), we carried out special microbiologi-
cal investigation of periodontal pockets content.

The study was conducted among 45 patients 
with chronic inflammatory periodontal disease and 
10 patients with normal clinical condition of peri-
odontal tissues. Patients’ distribution is shown in 
Table 1. During the selection of study group par-
ticipants a special emphasis was given not only to 
the absence of somatic illnesses and the absence of 
the antibiotic therapy within previous six months, 
but also to the lack of oral hygiene. Prior informed 
consent of patients was obtained.

TAble 1.
Distribution of patients by sex, age, and form of 

periodontal inflammation

Groups 
by sex

Age
(y. o.)

Form of periodontal 
disease Norm Total

gingivitis Pm Pmod
Male 30-55 7 8 8 5 28
Female 29-55 8 7 7 5 27
Total 44.5 15 15 15 10 55

Note: Pm - periodontitis of mild degree severity; Pmod - 
periodontitis of moderate degree severity
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During the microbiological 
study the prevalence of the fol-
lowing main periodontal patho-
gens was examined: Actinoba-
cillus (Aggregatibacter) actino-
mycetemcomitans, Capnocyto-
phaga, Prevotella, Porphyromo-
nas, Fusobacterium, Campylo-
bacter, Peptostreptococcus, 
Bacteroides (Tannerella), Pepto-
niphilus asaccharolyticus, Veil-
lonella, Eikenella, Actinomyces 
naeslundii, Kingella denitrifi-
cans, Streptococcus anginosus. 

Patients were offered to brush 
their teeth before going to bed on 
the eve of the study. The speci-
mens of periodontal pockets content were taken by 
disposable microbiological loops. The approximate 
amount of the sample made 0.01 g. Samples were 
taken in thioglycolic medium (Thioglycolate broth, 
“Liofilchem”, Italy). Inoculation of media was im-
mediately implemented on 5% blood agar (5% Sheep 
blood agar, “Liofilchem”, Italy), chocolate agar 
(Chocolate agar with factors X and V, “Liofilchem”, 
Italy) and Schaedler agar (Schaedler K agar with 5% 
sheep blood, “Liofilchem”, Italy). Mediums were 
placed under anaerobic and microaerophilic condi-
tions for which desiccator “Gen Jar” (2.5 L) (“BioM-
erieux”, France) was used – with anaerobic and mi-
croaerophilic generators (“Gen Box anaer”, “Gen 
box microaer”, “BioMerieux”, France). Control of 
anaerobic mediums was done by the anaerobic indi-
cator (“BioMerieux”, France).

Seeding was produced by the sector method, 
the mediums were incubated for 5 days at +35°C. 

Identification of microorganisms was carried 
out using a device “Vitek 2 Compact” (“BioMer-
ieux”, France). For differentiation “Vitek NH” 
cards were used (“Biomerieux”, France), as well 
as “Vitek ANC” (“BioMerieux”, France) – for 
HACEK group and for the group of anaerobic mi-
croorganisms, respectively. 

Research results were statistically processed 
according to Student.

results

Results of the research on the structure of an-
aerobic microbial flora profile of the periodontal 

pocket (in patients with parodontitis) and crevice 
(in patients with gingivitis and in healthy people) 
are presented in Table 2.

Thus, among the whole mass of recognized peri-
odontal pathogens, in our studies the group of the fol-
lowing three was the most frequently identified: Pre-
votella, Veillonella, and Capnocytophaga (74.5%, 
67.3%, and 41.8%, respectively). In this case, it is 
interesting to note that this “group of threeˮ anaer-
obes also predominated in the absence of clinical 
signs of periodontal pathology. Moreover, the type of 
microorganism such as Capnocytophaga in normal 
conditions was more frequent than in inflammation 
of the periodontal tissues (Fig). 

An observation is also interesting that under 
periodontitis in the anaerobic “landscape” of peri-
odontal pockets there was noted the appearance 
(although in rare cases and in small amounts) of 
such types of bacteria as Eikenella corrodens, 
Streptococcus anginosus and Peptoniphilus asac-
charolyticus, which were absent in normal condi-
tions and in the group with initial periodontal tis-
sue inflammation (gingivitis). 

Upon determining the chances (odds ratio) we 
revealed that in case of the first two species of 
flora (Prevotella and Veillonella), in contrast to 
periodontitis, in the absence of pathological 
changes in the periodontal tissues, the chances to 
detect both of them decreased from 4.00 and 2.74 
(respectively) to 0.25 and 0.36 (for periodontitis), 
and the chance of finding Veillonella reduced from 
2.00 (gingivitis) to 0.50 (norm). In case of Capno-

TAble 2.
Prevalence of main periodontal pathogens in examined subjects.

Type of anaerobes
Detection frequency (% / quantity)

overall 
n=55

norm
n=10

gingivitis 
n=15

periodontitis
n=30

Prevotella 74.5 / 41 50.0 / 5 80.0 / 12 80.0 / 24
Veillonella 67.3 / 37 50.0 / 5 66.7 / 10 73.3 / 22
Capnocytophaga 41.8 / 23 60.0 / 6 42.8 / 6 36.7 / 11
Aggregatibacter 
actinomycetemcomitans 23.6 / 13 10.0 / 1 33.3 / 5 23.3 / 7

Actinomyces naeslundii 18.2 / 10 10.0 / 1 26.7 / 4 16.7 / 5
Eikenella corrodens 7.3 / 4 - - 13.3 / 4
Streptococcus anginosus 3.6 / 2 - - 6.7 / 2
Kingella denitrificans 5.4 / 3 10.0 / 1 6.7 / 1 3.3 / 1
Peptoniphilus asaccharolyticus 1.8 / 1 - - 3.s3 / 1
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cytophaga, the analysis of chances showed that 
given microorganism is not a risk factor for the de-
velopment of both gingivitis (odds ratio = 0.44), 
and for periodontal disease (odds ratio = 0.39).

Regarding quantitative characteristics of de-
tected representatives of periodontal flora, it should 
be noted: in the absence of clinical presentations of 
periodontal tissue inflammation in 5 out of 10 cases 
(50%) of examined patients the most common form 
of bacteria was Capnocytophaga (107–108 CFU/
smear), in one case it conceded its first place (105) 
to Prevotella, and it was completely absent in four 
examined subjects. In the same group of persons the 
average number of identified Prevotella was 103-106 

and Veillonella made from 104 - 106 (Table 3). 
Under the conditions of periodontal tissue pa-

thology the following picture was revealed: the 
largest detected quantities of periodontal pathogen 
made Prevotella (the range of quantitative fluctua-
tions in gingivitis was 105 – 108, while at periodon-
titis it made 106 –109). It is notable that with the 
presence of inflammation in periodontal tissues, in 
contrast to the norm, the av-
erage number of Capnocy-
tophaga quite dramatically 
reduced to the level of 105. 

Thus, our microbiologi-
cal studies indicate that in 
the population of Yerevan 
among the recognized peri-
odontal pathogens Pre-
votella, Veillonella, and 
Capnocytophaga are the 
most frequently detected 
types. Moreover, if the in-
volvement of the first two 
to the inflammatory peri-
odontal disease can be re-

garded as ascertained, the presence of Capnocyto-
phaga in the gingival sulcus or periodontal pocket 
is not a risk factor for the development of these 
diseases; however, in order to make a more rea-
soned statement of this thesis a correlation analy-
sis of quantitative characteristics of the detection 
frequency of periodontal pathogens with the indi-
cators of clinical state and the severity of peri-
odontal disease needs to be conducted. In addition, 
in our studies in periodontal pockets the presence 
of such common and universally recognized peri-
odontal pathogens as Porphyryomonas, Bacteroi-
des, Fusobacterium, and Campylobacter failed to 
be detected, which confirms the opinion of a certain 
ethnic features in the content of periodontal flora 
and the differences of their responsibility in the de-
velopment of periodontal tissue inflammation. 

In this respect, it is very appropriate to compare 
the results of our study with data of other authors, 
reflecting the prevalence of main periodontal patho-
gens among different ethnic groups. These compar-
ative characteristics are presented in Table 4 

TAble 3.
Average quantitative characteristics (colony-forming units in the smear) of 

periodontal pathogens among examined population
Types of microflora Periodontium condition

Norm Gingivitis Periodontitis
Capnocytophaga 107 - 108 104 – 106 104 – 106

Prevotella 103 – 106 105 – 108 106- 109

Veillonella 104 – 106 106 - 108 106 – 109

Aggregatibacter actinomycetemcomitans 106 104 – 106 104 – 106

Actinomyces naeslundii 106 105 – 107 106 – 107

Eikenella corrodens - - 107

Streptococcus anginosus - - 107 and 105

Kingella denitrificans 106 106 106

Peptoniphilus asaccharolyticus - - 107

Prevotella intermedia.                      Veillonella sp.                         Mixed growth of.                        Capnocytophaga.
                                                                                                   Prevotella and Veillonella

Figure. The most frequently identified anaerobic pathogenic bacteria in the periodontal area. 
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The table includes data of only those studies that 
carried out with the emphasis on the ethnicity, and 
since most of the world in essence is multinational, 
the data obtained without consideration of the eth-
nic factor are always controversial.

We have to remind that Table 4 lists the types of 
bacteria, which have causal relationship with peri-
odontal pathology established just among a par-
ticular ethnic group, and it does not mean that the 
possibility to detect other types of potential peri-
odontal pathogens is excluded. Furthermore, as in-
dicated by tabulated data, two types of bacteria – 
Aggregatibacter actinomycetemcomitans and Por-
phyromonas are most frequent among the entire 
spectrum of indicated anaerobes. At the same time, 
one of them, namely Porphyromonas, was never 
detected within our studies (neither in normal con-
ditions, nor at inflammation of periodontal tissue). 
Moreover, as noted above, such type of bacteria, as 
Capnocytophaga, did not present any etiopathoge-
netic threat for the Armenian population. In addi-

tion, one more interesting detail: in our population 
and among ethnic Germans the most common 
pathogens were Prevotella and Veillonella. It 
seems that this issue, as well as the whole complex 
of these problems is very interesting and relevant 
in terms of further research. 

discussion 

Studies conducted in recent years and in differ-
ent countries indicate that for the issue of etiologic 
importance of the main periodontal pathogens the 
ethnicity of each particular group of examined indi-
viduals is also very important. The related research 
is growing very fast, but the studies are not numer-
ous. However, upon considering the existing data, 
our attention was attracted by one very interesting 
comparison: it turns out that among Finns and some 
nations of Southeast Asia the main “culprit” of peri-
odontal disease is the same type of bacteria – Tan-
nerella (here you need to pay attention to the Finno-
Ugric origin of Finnish ethnic group). Meanwhile, 
among some other very similar, actually analogous 
(in terms of climatic and geographical resettlement 
and the socioeconomic level) with Finnish people 
(Norwegians, Dutch) Actinobacillus (Aggregati-
bacter) actinomycetemcomitans is considered as the 
predominant pathogen. 

Hence, implementation of complex clinical and 
microbiological studies to identify the pathogens 
responsible for the development of inflammatory 
periodontal pathology in different ethnic groups is 
an urgent necessity.

Subject to given considerations, our subsequent 
research was focused on the clarification of the 
species of microorganism(s) with a major etiologic 
role for development of inflammatory pathology 
of periodontium precisely among Armenian ethnic 
group within the Republic of Armenia.

Conducted microbiological research and appro-
priate statistical analysis (including determination 
of odds ratios) showed that in our studies periodon-
tal pathogens were presented by Prevotella and 
Veillonella, the spread of which depending on the 
form of periodontal lesions ranged from 66.7% to 
80.0% (it is interesting to note that according to the 
literature, these same types of bacteria are also very 
common among ethnic Germans), and their number 
varied from 105 to 109. Meanwhile, already marked 
and the most frequent types of bacteria (Aggregati-

TAble 4.
Comparative picture of the greatest prevalence of 
particular types of periodontal pathogens among 
patients with inflammatory periodontal disease in 

some ethnic groups

Ethnicity The most common type of 
pathogen bacteria 

Chinese Aggregatibacter 
actinomycetemcomitans

Arabs
Aggregatibacter 
actinomycetemcomitans, 
Porphyromonas

Spaniards, Mexicans Porphyromonas
Indo-Pakistanis Porphyromonas
Japanese Bacteroides
Afro-Americans Porphyromonas
Colombians Porphyromonas, Parvimonas
Caribbean people Enterobacter, Klebsiella
Thais Tannerella

Dutch Aggregatibacter. 
actinomycetemcomitans

Norwegians  Aggregatibacter 
actinomycetemcomitans,

Finns Tannerella
Sudanese Capnocytophaga
Germans Prevotella, Veillonella
Armenians Prevotella, Veillonella
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bacter actinomycetemcomitans, Porphyromonas) in 
our case had more than modest rates. In particular, 
Aggregatibacter actinomycetemcomitans was found 
in 33.3% (gingivitis) and 23.3% (periodontitis) with 
the absolute number 104 and 106, respectively. As 
concerns Porphyromonas, this type of bacteria was 
not detected in any case. 

The aetiological significance of Prevotella and 
Veillonella in Armenian population was further 
demonstrated by the results of correlation analysis 

between their values and quantitative indicators of 
periodontal index rate. Thus, Prevotella has shown 
strong positive association with the figures of both 
“inflammatory” and “destructive” components of 
the pathological process, and Veillonella was mainly 
notable for strong correlation with the performance 
of the inflammatory process. In turn, Aggregati-
bacter actinomycetemcomitans at best showed cor-
relation of medium strength, and it was mostly with 
indicators of hygienic condition of the oral cavity.
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