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Abstract

Pathogenic bacteria, originating in the inflamed periodontium, can make their way into the body through the
vascular system, either by entering the bloodstream or lymph directly or as internalized particles of immune cells.
This research aims to investigate the existence of a potential connection between two pathologies — periodontitis
and ischemic heart disease — by utilizing a DNA-DNA hybridization technique to highlight the presence of seven
periodontal pathogens: A. actinomycetemcomitans, P. gingivalis, P. endodontalis, P. intermedia, T. forsythia, C. rectus
and F. Nucleatum. The study was conducted over a period of 3 years on a sample consisting of 119 patients with
cardiovascular disease and periodontal disease, divided into 3 groups by pathologies, as follows: the first group
consisted of 31 patients with ischemic cardiomyopathy, the second group consisted of 43 patients with periodontal
disease and ischemic cardiomyopathy, and the third group consisted of 45 patients with periodontal disease.

The results show the possibility of a correlation between the composition of the bacterial flora in the group of
patients with cardiac disease and those with associated pathologies.

In conclusion, we may state that periodontitis may be seen as a risk factor in heart disease, which may certify
the possibility of an etiological connection between the two pathologies.
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INTRODUCTION

Oral infections occur frequently in humans and often
lead to chronic inflammation that affects teeth, the
gingival tissue around teeth and the support structures
of teeth. These chronic inflammations are sustained by
bacteria populating the surface of teeth, in the form of
biofilm. They may infect the gum and may trigger an
immune response in the gingival tissue’. Pathogenic
bacteria, originating in the inflamed periodontium,
can make their way into the body through the vascular
system, either by entering the bloodstream or lymph
directly or as internalized particles of immune cells .
The periodontal biofilm produces an inflammatory
response, leading to the gradual destruction of
surrounding tissues. Periodontitis, along with local
damage, determines an inflammatory response in the
host and triggers systemic inflammation®.

The periodontal biofilm includes various species of
gram-negative and gram-positive bacteria. Periodontal
pockets, which form as a result of periodontal disease,
provide a perfect breeding ground for these bacteria to
grow and multiply*.

Periodontal bacteria involved in bacteremia include
pathogens such as: Aggregatibacter actinomycetemcom-
itans, Porphyromonas gingivalis, Tannerella forsythia,
Treponema denticola and Fusobacterium nucleatum, and
are gram-negative bacteria’. These enter the blood-
stream directly and may produce endotoxins that create
inflammatory cytokines which alter the molecular ad-
hesion of the endothelium, potentially leading to pro-
thrombotic events. All these are risk factors that may
aggravate the presence of cardiovascular disease®.

To examine the probability for oral bacteria to be
associated with atherosclerosis, the present research was
focused on the detection of molecular markers utilizing
the polymerase chain reaction method (RT-PCR), well
known for the detection of oral bacteria DNA”.

Data in the specialized literature show Chlamyd-
ia pneumoniae has been detected in atherosclerotic
plaques®, Porphyromonas gingivalis in some aorta sam-
ples®, Aggregatibacter actinomycetemcomitans in some aor-
tic aneurysm samples'’, and a considerably high level of
Aggregatibacter actinomycetemcomitans has been detected
in human atherosclerotic tissue . Through cellular mo-
tility, Treponema denticola can infiltrate between gingival
cells and the bloodstream. Porphyromonas gingivalis has
been identified using the RT-PCR technique as a sig-
nificant marker of periodontal disease'2.

MATERIAL AND METHOD

The study was conducted on a sample of 119 patients
with cardiac disease and periodontal disease. The patients
were divided into 3 groups following the application of
selection and exclusion criteria: the first group consisted
of 31 patients with ischemic cardiomyopathy, the
second group consisted of 43 patients with periodontal
disease and ischemic cardiomyopathy, and the third
group consisted of 45 patients with periodontal disease.
'The age of the patients examined ranged between 30
and 68 years. The study was conducted over a period of
3 years.

Selection criteria were: written consent from patients,
patients diagnosed with ischemic cardiomyopathy,
patients diagnosed with periodontal disease. Exclusion
criteria were: lack of written consent from patients,
incomplete data in patient diagnosis, patients with
malignant tumor pathology, patients diagnosed with
mental illness, on immunosuppressant medication,
biphosphonate treatments, patients with immune-
mediated inflammatory disease, dysmetabolic syndrome,
endocrine disorders, neurological, hepatic,hematological,
renal disease, history or neoplastic diseases.

Bacterial samples were collected from the gingival
sulcustodetectthebacteriallevelsofthesevenperiodontal
pathogens examined: A. actinomycetemcomitans, P
gingivalis, P endodontalis, P intermedia, I forsythia, C.
rectus and F nucleatum, samples that were analyzed by
utilizing the DNA-DNA hybridization technique.

'The bacterial samples were collected from the dental
units presenting the deepest periodontal pockets for
each quadrant. Thus, we have selected the proximal
surfaces for molars from all quadrants. The sample
collection areas were first isolated using suctioning and
cotton pellets. Using a sterile probe, the sample was
collected with a paper cone from the sampling kit. The
probe was maintained for 10 seconds in each collection
point, then it was introduced into a transfer tube and
immediately sent to the laboratory (per instructions, a
maximum of 4 samples may be collected from different
periodontal pockets).

For the statistical analysis of bacterial presence we
carried out a non-parametric dichotomous valuation
of the lab results where we established a score of 0 for
undetectable bacterial species, a score of 1 for low level
of bacterial presence and a score of 2 for high level of
bacterial presence. Associations between continuous
variables were determined using a linear regression
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model, the Pearson Chi correlation test where p< 0.1
was considered statistically relevant.

RESULTS

Investigations of the composition of the bacterial flora
in periodontal pockets in the three groups studied
showed significant differences in bacterial levels
between the group with periodontitis and the group
with cardiomyopathy for the species Aggregatibacter
actinomycetemcomitans, lannerellaforsythia, Campylobacter
rectus, Prevotella nigrescens and Capnocytophaga sputigena.
Except for the first species mentioned, these appear in
high concentrations in group 3.

In the synthesis of bacterial concentrations
by pathology we note that group 1 registers the
highest concentrations of Fusobacterium nucleatum,
Aggregatibacter actinomycetemcomitans, Porphyromonas
gingivalis, Eikenella corrodens, Capnocytophaga sputigena,
Capnocytophaga sputigena and the lowest concentrations
of Campylobacter rectus, group 2 shows high levels
of  FEikenella corrodens, Fusobacterium nucleatum,
Capnocytophaga ochracea and gingivalis and the lowest
levels of Aggregatibacter actinomycetemcomitans; group 3
shows significant levels for all bacteria analyzed, except
tor Aggregatibacter actinomycetemcomitans.

In groups 1 and 2, the Pearson index r= 0.372
shows the possibility of this correlation in 13.87%
of the cases (Graph 1.1). In the group with both
pathologies, the Pearson index r=0.60774 shows a
higher degree of correlation for 36.9% of the cases
(Graph 1.2). Groups 1 and 3 show the lowest degree of
correlation with a negative value for the Pearson index
r=-0.12234, y = -0.0921x + 0.9131 R? = 0.015, which
signifies a substantial difference in the composition of
the bacterial flora in the group with cardiomyopathy
and the group with periodontitis (Graph 1.3).

100.00% =
80.00%
60.00%
40.00%
20.00%

0.00%
0.00%

20.00% 40.00% 60.00% 80.00% 100.00%

Graph 1.1. Correlation of groups 1 and 2
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Graph 1.2. Correlation of groups 2 and 3
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Graph 1.3. Correlation of groups 1 and 3

DISCUSSION

Porfiromonas gingivaliswas detected in a high percentage
of 86.2% in group 3 compared with the percentage
found in Boutaga’s 2006 study ' utilizing the same
technique on periodontitis patients (45.5%). This result
is consistent with pathogenic characteristics of this
species that suggest the ability to induce a systemic
inflammatory response . Porfiromonas gingivalis was
also highlighted in Griffien’s study ', which used the
same PCR technique and found an OR=11.2 for adult
patients with periodontitis.

The fact that a pathogen can be frequently detected
in healthy subjects suggests that not all humans are
equally susceptible to developing cardiovascular disease
15, The presence of a pathogen species is important for the
development of periodontitis. But for the periodontal
disease to be manifested, that pathogen must exceed
a threshold for the host . The low prevalence of A.
actinomycetemcomitans and  Porfiromonas ~ Gingivalis
in patients with no periodontal disease supports the
hypothesis that both species can be exogenous oral
pathogens.

Tannerella forsythia is found in 12.9% of patients
with cardiomyopathy, a low percentage compared with
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other studies on healthy patients. Our results show a
significant statistical difference between groups 1 and 2,
and 1 and 3, respectively, a result that is consistent with
Boutaga’s study', which concludes that Porfiromonas
gingivalis and T. forsythia are prominent markers for
periodontitis in adult patients.

Treponema denticola is strongly associated with the
development of periodontal disease, with pathogenic
effects in low concentrations, associated with aggressive
forms of disease. It is present in all three test groups,
found in higher percentages in the periodontitis group
and the group with associated pathologies, which is
consistent with other results in the literature'?.

Prevotella intermedia was detected with a high
prevalence in group 3 (76.5%), similar to other results
mentioned in the literature'. The other two groups
had lower percentages. The statistical analysis showed
significant  difference  between  single-pathology
groups, which, considering the conclusion of Sparh’s
study’®, may indicate this bacteria as a potential risk for
ischemic cardiomyopathy. Prevotella nigrescens shows a
significant difference between groups 2 and 3, making
it a potential marker of affected cardiac tissue.

Fusobacterium did not show statistical differences
between groups although it was present in high
concentrationsin all 3 groups. Because the Fusobacterium
genus includes several (sub)species”, pathogenicity may
vary depending on the (sub)species.

Among bacteria with moderate pathogenicity,
Campylobacter rectus had a high prevalence in group 3
(97.8%), higher compared with the group of patients
with associated pathologies and compared with the
group of cardiac patients, with statistical differences
between groups 1 and 3, and 2 and 3. The association
of this bacteria with periodontal disease is evident, the
result is correlated with Llijestrand’s study®. Ashimoto
and co. suggested that C.ampylobacter rectus is a species
that is part of the normal oral flora and may be
considered an endogenous pathogen that occasionally
contributes to the development of periodontal disease®.

Capnocytophaga ochracea, sputigena and gingivalis
are known as having low association with periodontal
disease and are often identified in active sites. In the
group of patients with periodontitis their prevalence is
maximal but it showed high prevalence in the group
with associated pathologies as well. There are, however,
statistically significant differences for Capnocytophaga
ochracea between groups 1 and 2, and 1 and 3, which
certifies that its occurrence is related to periodontium

damage, while for Capnocytophaga gingivalis the
difference occurs between the group with associated
pathologies and the group with periodontal disease,
which may be a clue for cardiac damage.

Capnocytophaga gingivalis, Porphyromonas gingivalis,
Eikenella corrodens, Fusobacterium nucleatum show
the smallest differences, which suggests they play
an insignificant role in changes occurring at the
periodontal level.

A statistically significant correlation could not
be established between the composition of the oral
bacterial flora in groups of patients with cardiovascular
disease and periodontal disease, which shows that the
two types of pathologies induce specific modifications.
Correlation between the group of patients with
cardiovascular disease and the group of patients with
both pathologies is very weak, while in 36.9% of cases
a correlation can be established between the flora in
the group with both pathologies and the flora found
in the group of periodontal patients, which may certify
the possibility of an etiological connection between the
two pathologies.

CONCLUSIONS

Factors that differentiate the group of patients with
periodontal disease from the group of patients with
both pathologies are: age, a history of smoking, the
average number of teeth present, degree of periodontal
damage, concentration of Campylobacter rectus,
Prevotella nigrescens, Capnocitofaga sputigena, Tannerella
Jorsythia, Capnocytophaga ochracea.

In 36.9% of cases a correlation can be established
between the flora in the group with both pathologies
and the flora found in the group of periodontal patients.
Our conclusions suggest that periodontitis may be seen
as a risk factor in heart disease, which may certify the
possibility of an etiological connection between the two

pathologies.
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