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Abstract

Keywords

Background: The existing literature showed conflicting data on the association between peridontosis
and IL6 and TGFb1 polymorphisms.

Aim: to investigate the correlation between susceptibility to chronic periodontitis and TGFbl
C-509T, IL6 G-174C polymorphisms and TTV infection in Romanian population.

Materials and methods: Five hundred and fifteen subjects (260 healthy and 255 patients with chronic
periodontitis) of Romanian origin were selected for this study. DNA was extracted from peripheral blood
samples and the two polymorphisms and the presence of torque teno virus DNA were tested by PCR-based
methods. StatsDirect was used for data analysis.

Results: Our data showed that lifestyle choices (e.g. inadequate personal oral hygiene -O.R. =7.66,
p<0.0001, taking irregular meals -O.R. =2.82, p<0.001 and smoking O.R.=1.5, p=0.01) increase the risk
of periodontitis. We also identified differences in distribution of TGFbl C-509T and IL-6 G-174C
polymorphisms in patients and control groups. However, there was no association between the distribution
of TGFb C-509T variants and the risk of periodontitis in male (»=0.85). There was an association between
the presence of IL6 -174G allele and chronic periodontitis in the overall group of subjects (O.R.=1.6,
p=0.01) and in men (O.R.=1.82, p=0.02), but not in women (p=0.2). The prevalence of TTV DNA and
association with periodontitis was consistent with previous studies.

Conclusions: Lifestyle choices, IL6 G-174C and TTV were associated with periodontitis in our lot.
Further investigation conducted on a larger group with less confounding factors is required in order to
validate these findings.
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Introduction

The pathogenesis of periodontitis involves complex
interaction between periodontal pocket microbiota and
different other risk factors (e.g. host immune response,
genetic polymorphisms in different cytokines, deficit of
oral hygiene, tobacco smoking, alcohol consumption,
psychological stress and depression, age, other diseases).

Periodontal bacteria can stimulate the production of
transforming growth factor-beta (TGFb1) and the secretion
of proinflammatory and tissue-destructive mediators.
TGFb can inhibit or stimulate different cells to produce
other cytokines (including IL-6), proteinase inhibitors and
matrix of connective tissue components and can modulate
inflammatory process and rhythm of cell growth and
differentiation.

IL6, a pro- and antiinflammatory cytokine, represents
a key factor in periodontitis evolution due to its role in
mediating inflammatory processes, osteoclast differen-
tiation, bone resorption and loss of tooth attachment. Its
levels were found to be higher in gingival biopsies from
patients with periodontal disease and seemed to decrease
when periodontal therapy was effective.

In some studies transcription and circulating levels of
IL6 were associated with different factors (e.g. genetic
polymorphisms and certain haplotypes, methylation status
of the promoter region, infections, smoking) [1-4].

Torque teno virus (TTV) is a highly prevalent virus
often found in human saliva [5]. TTV has been shown to
modulate the immune response by driving the production
of cytokines via interaction with TLR-9 receptors [6]. In
consequence, it may be speculate that TTV can interfere
with inflammatory processes.

Objective. The aim of this study was to investigate
the correlation between susceptibility to chronic perio-
dontitis and TGFb1 C-509T, IL6 G-174C polymorphisms
and TTV infection.

Materials and methods

The study was conducted in accordance with the
Declaration of Helsinki of 1975, as revised in 2013. It was
approved by the Ethics Committee of National Institute of
Research and Development for Food Bioresources — IBA
Bucharest (342/2014).

Subjects. For the present study, adult Romanian
volunteers with chronic periodontitis (n=255) and healthy
controls individuals with no evidence of clinical attachment
loss (n=260) were recruited from the Bucharest metro-
politan area. The subjects have been living in this region for
at least two generations, spoke Romanian language and had
at least 20 teeth in the buccal cavity. The diagnosis of
chronic periodontitis was made on the basis of standardized
clinical criteria.

The subjects were asked to self-asses their ethnic
background and different lifestyle aspects.

Genotyping methods. Analysis of samples was done
in a blinded fashion. DNA was extracted from peripheral
blood samples (200 pl) with Axygen (Axygen® AxyPrep™
Blood Genomic DNA Miniprep Kit). The concentration
and quality of the DNA were analyzed by optical density
with Qubit.

The two polymorphisms were genotyped by PCR
based methods. The specificity of primers used for geno-
typing TGFbl C-509T (Forward
GGAGAGCAATTCTTACAGGTG;

Reverse TAGGAGAAGGAGGGTCTGTC)

and IL6 G-174C (Reverse outer primer:
5'AGTTGGGGACACGCAAGCATGAAGGATA;
Forward inner primer:
5'GCACTTTTCCCCCTAGTTGTGTCTTCCG,;

Reverse inner primer:
S'ATTGTGCAATGTGACGTCCTTTAGCTTG;

Forward outer primer:
5'GACTTCAGCTTTACTCTTTGTCAAGACA) [7] were
verified with Genome Artist software [8]. The TGFbl
amplicons were subsequently digested with Ddel restriction
endonuclease digestion (Thermo Scientific). All amplicons
were resolved on PAGE 8%. TTV DNA presence in the
blood of subjects was detected by nested-PCR, as described
by Ninomiya et al, 2008 [9].

Statistical analysis. Allele and genotype frequencies
were obtained by direct counts. The distribution of
categorical parameters was tested by Fisher's exact or Chi-
Squared tests with Yates' correction. The statistical analysis
was performed with StatsDirect program Version 2.8.0.

Results and Discussion

Chronic periodontitis is the result of complex
interaction between different genetic and non-genetic
factors. The heritability, familial aggregation, twin studies,
analyses of candidate loci and GWAS reveal that the
genetic component has a weak or moderate effect on
disease predisposition [10, 11].

In this work we studied the association of TGFbl
C-509T and IL6 G-174C polymorphisms with chronic
periodontitis. The general characterization of the subjects
included in the study is shown in Table 1.

Our findings revealed that lifestyle choices - such as
inadequate personal oral hygiene (O.R. =7.66, 95%,
CI: 3.7-15.89, p<0.0001), taking irregular meals
(O.R. =2.82, 95%CI: 1.92- 4.13, p<0.001) and smoking
(0O.R.=1.5, 95%CI: 1.09-2.2, p=0.01) - increase the risk of
periodontitis. The contribution of these factors appears to
be more important than that attributed to genetic factors.

We have identified some differences in distribution
of TGFbl C-509T and IL-6 G-174C polymorphisms in
patients and control groups (Table 2 and 3). In the subgroup
consisting of female subjects affected by periodontitis, the
distribution of TGFbl C-509T alleles deviated from the
Hardy-Weinberg equilibrium. Hence, all data describing
the distribution of TGFbl C-509T alleles among women
with periodontitis were cut out from further statistical
analysis.
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Table 1. General characteristics of the subjects. A p-value <0.05 was considered statistically significant;

p <0.01 was considered highly significant.

Characteristic Patients Controls p-value
Female 128 132 (50.8%) >0.05
Age 48.36+7.86 44.45+5.83 <0.001
Smokers 119 (46.67%) 94 (36%) 0.01
Alcohol consumption 58 (22.75) 43(16.5%) >0,05
IMC 25.36+2.38 24.33£1.67 n.a
Arterial hypertension 68 (26.67%) 0 n.a
Cerebrovascular accidents 36 (14.12) 0 n.a
Type 2 diabetes mellitus 69 (27.06%) 0 n.a
Breast cancer 16 (6.27%) 0 n.a
Hepatitis A 71 (27.84%) 67 (25.8%) >0,05
Glycaemia 99.848.75 95.2548.8 n.a
Total cholesterol 127.45£24.47 | 126.83+21.47 n.a
Triglycerides 107.16+£23.57 | 112.74+21.96 n.a.
TTV 169/ 86 148/ 112 0.03
Last dental visit (<6 / 6-12 / >12 months) 70/88/97 109/99/52 <0.001
;Fgé)ézsti)g;llz?li;)g frequency (>2 times/day / 1 time/day 62/138/55 141/110/9 <0.001
Caries or dental restorations 219 (85.88%) | 215 (82.69%) 0.3
Number of missing teeth 2.05+1.40 0.72+0.94 n.a.
Physical activity (sedentary/ occasional / regular) 99/117/39 78/130/52 >0.05
Residential area (urban=1, rural=2, commuters=3) 111/91/53 130/78/52 >0.05
Regular meals/day (unable to specify/ 2 meals / 3 or 114/53/38 58/56/146 <0.001

more meals)

Table 2. TGFb! in men with periodontitis and other pathologies; T2DM = type 2 diabetes mellitus,
BC = breast cancer, CVA = cerebrovascular accident, AHT = arterial hypertension.

TGFb
Investigated lots vs. healthy controls
CC CT TT p-value

Healthy controls male 66 53 9 -
Periodontitis 64 50 13 >0.05
Periodontitis only 30 27 4 >0.05
Periodontitis and other conditions (T2DM, BC, CVA, AHT) 34 23 9 >0.05
Periodontitis and AHT 22 15 5 >0.05
Periodontitis and CVA 9 5 3 >0.05
Periodontitis and T2DM 19 12 5 >0.05
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TGFbl polymorphisms were associated with an
increased risk of chronic periodontitis in some (e.g. Han
Chinese, Japanese, Turkish, Macedonian, German), yet not
all populations [12-17]. Some TGFbl polymorphisms
can create a consensus sequence in the gene region or
may interfere with the production and secretion levels,
activation or activity of this cytokine [18]. Consequently,
they were considered functional candidate polymorphisms
for susceptibility to different diseases. TGFb1 variants have
only a limited association with gingival inflammation in the
Brazilians with chronic periodontitis [19] but were not
associated with chronic periodontitis in Japanese [17] and
Czech [20] populations.

There was no association between the distribution of
TGFb C-509T variants and the risk of periodontitis in men
enrolled in this study. This result support previous findings.

protein concentrations [31] and were more likely to get
periodontopathogenic bacteria [32]. These discordant
results may reflect ethnic differences in the studied
populations or a confounding factor (e.g. difference in
study design, disease severity, impact of environmental
factors and modifier genes, differences in bacterial profile
and levels associated with disease, redundant inter-
changeable roles of investigated factors and compensatory
mechanisms).

The findings of the present study showed an
association between the presence of IL6 -174G allele
and chronic periodontitis in the overall group of subjects
(O.R=1.58, 95%CI: 1.11-2.25, p=0.01) and in men
(0O.R.=1.82, 95%CI: 1.10-3, p=0.02), yet not in women
(Table 3).

Table 3. IL-6 in periodontitis and other pathologies; T2DM = type 2 diabetes mellitus,

BC = breast cancer, CVA = cerebrovascular accident, AHT = arterial hypertension.

Investigated lots vs. healthy controls IL6 G-174C Statistical significance for
GG GC CcC GG genotype

Healthy controls 133 109 18 -

. . O.R.=1.58, 95%CI: 1.11-
Periodontitis 159 83 13 225, p=0.01

. . 0.R.=2.06, 95% CI: 1.30-
Periodontitis only 80 29 8 327, p=0.001
Periodontitis and other conditions (T2DM, BC,
CVA, AHT) 79 54 5 p>0.05

. . O.R.=0.52,95% CI: 0.3 -
Periodontitis and AHT 24 37 7 0.9. p= 0.02
Periodontitis and CVA 19 16 1 p>0.05
Periodontitis and T2DM 41 24 3 p>0.05
Periodontitis and BC (vs. healthy women) 6/ 70 9/ 52 1/10 p>0.05

= 0, . -

Periodontitis male (vs. healthy men) 81/ 63 41/ 57 5/8 OR. 1'8213:93 g}CI 1.1-3.0,

The IL6 gene polymorphisms seemed to increase the
risk for chronic periodontitis in different populations (e.g.
German [16], Han [21], Brazilian [22], and South Indian
[23]). However, conflicting results were found in other
populations, such as Italian [24, 25], Chinese [26, 27] and
Japanese populations [13, 28]. The SNP in IL6 -174
position was correlated with chronic periodontitis suscep-
tibility among Brazilians and Caucasians [29], but not in
Japanese [28]. A recent meta-analysis reported that the IL6
G-174C polymorphisms was associated with periodontitis
in samples from Brazilian populations (O.R. G allele=2.39,
p=0.03), whereas the IL6 -572G allele increases the risk for
chronic periodontitis (O.R.=1.58, p=0.04) and periodontitis
in Europeans (O.R.=2.11, p=0.005) [30]. Patients with
severe periodontitis carrying the IL6 -174G variant
displayed significantly higher serum IL6 and C-reactive

TTV is a highly prevalent virus in humans across the
globe with a controversial involvement in human pathology
(reviewed in [5]). However, studies showed that the
presence of TTV DNA in the gingival tissue is associated
with periodontitis [33]. TGFb and IL6 polymorphisms were
also associated with higher risk for other chronic diseases,
while TTV is believed to lead to or worsen pre-existent
conditions related to chronic inflammation [34].

The prevalence of TTV DNA in the subjects tested
in this study was 61.6%. Also, the distribution differed
significantly between the patients and matched controls
(66.5% vs. 56.9%, p=0.03).

The presence of TTV DNA in the blood of tested
subject was not associated with any lifestyle choice
(drinking and smoking habits, oral hygiene, physical
activity, diet or living environment). The results from the
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present paper revealed an association between TTV DNA
and periodontitis in the overall group of patients
(O.R.=1.48, 95%CI: 1.04-2.12, p=0.03). The split analysis
revealed that the percent of TTV DNA was higher only in
female patients (O.R.=1.86, 95%CI: 1.11-3.12, p=0.02)
and are consistent with previous studies [34]. The analysis
performed on couples of variables showed a significant
association between the presence of TTV DNA and the IL6
-174G allele, both in the overall study group, as well as in
subgroups of men and women (Table 4). This finding may
be explained by the modulating effect of TTV on regulation
and production of cytokines, including IL6 [6].

Program 1- Development of the National R&D System,
Subprogram 1.2- Institutional Performance - Projects for
Excellence Financing in RDI".
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