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ABSTRACT. Chronic periodontal disease (CPD) is described as a 

recurrent inflammatory condition of tooth supporting tissues, caused 
by bacterial infections and self-destructive processes of immune 

activity mediated by pro-inflammatory cytokines, of which the 
interleukins 1β, 6 and 8 stand out; together with other biomolecules 
these cytokines mediate innate immunity. These molecules may have 

variations in their genes, such as single nucleotide polymorphisms, 
which together with environmental factors, can affect susceptibility 
to this disease condition. We investigated how polymorphisms of the 

IL1B, IL6 and CXCL8 genes, as well as sociodemographic and 
lifestyle aspects, affect susceptibility to chronic periodontal disease in 

a group of volunteers in Goiânia city. Peripheral blood samples from 
152 volunteers were obtained via venipuncture and grouped into 
controls and a case group (CPD), according to the result of the 
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periogram, previously elaborated, together with a questionnaire 
concerning habits and life style. The DNA of the samples was 
genotyped using PCR-RFLP and qPCR, for each molecular marker. 

A significant trend to develop CPD was detected for individuals who 
brush their teeth less than twice a day. The allele of minor frequency 
of the variants rs1143634, rs1800796, and rs2227539 were associated 

with CPD, revealing a significant predictive effect (P < 0.05). The 
most significant findings involved the T (rs1143634) and C 
(rs1800796) alleles, which were associated with increased risk, when 

examined individually and together. We concluded that this is a 
multifactorial disease, although the genetic influence was 

predominant. 
 
Key words: Interleukin; Genetic polymorphism; Periodontitis; Chronic diseases 

INTRODUCTION 
 

Hereditary factors that could affect periodontal diseases (PD) have been researched 
for decades, after it became clear that both genetic and environmental factors affect 
susceptibility. It is assumed that a number of these factors are related to the cause and 

progression of this condition (Michalowicz, 1994). Chronic periodontal disease (CPD) 
consists of recurrent and progressive inflammation of the tooth supporting tissues; it has 
high prevalence and is the second most common pathological dental condition worldwide 

(Almeida et al., 2006). It is caused initially by bacterial infections (gram-negative) that, 
clinically present as gingival inflammation, bleeding on probing, periodontal pockets, and 

loss of gingival insertion and alveolar bone (Flemmig, 1999). 
During infection, immunological mediators lead to inflammatory processes 

resulting from the bacterial ecological imbalance, which is detected through the products of 

the gram-negative microorganisms, such as lipopolysaccharides (LPS). These are found in 
the biofilm and induce the release of pro-inflammatory cytokines, inclduing interleukin 1β 
(IL-1β), interleukin 6 (IL-6), interleukin 8 (IL- 8), and tumor necrosis factor α (TNF- 

(Hajishengallis, 2015). 
Many cytokines have been analyzed to determine their role in genetic susceptibility 

to complex diseases, including CPD, with special interest in IL-1β, IL-6, and IL-8. These 

inflammatory mediators contribute to the recruitment of defense cells and proteolytic 
activity, which occurs in the absence of regulatory enzyme inhibitors, due to a homeostatic 

imbalance, resulting in tissue degradation by proteolytic enzymes (Song et al., 2019). 
Polymorphisms of cytokine genes have been linked to the susceptibility to CPD. 

They can result in changes in the patterns of gene regulation and the function of their 

proteins, which can influence chronic inflammation and destruction of the tissues that 
support the teeth (Baker and Roopenian, 2002; Wu et al., 2015). Therefore, evaluated how 
single nucleotide polymorphisms (SNPs) of the IL1B (rs1143634), IL6 (rs1800795, 

rs1800796), and CXCL8 (rs4073, rs2227306 and rs2227539) genes, sociodemographic data 
and life style habits affect susceptibility to CPD disease in a sample of volunteers from 

Goiânia, Brazil. 
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MATERIAL AND METHODS 
 
This a case-control study carried out in the Núcleo de Pesquisas Replicon (NPR), at the 

Escola de Ciências Agrárias e Biológicas of the Pontifícia Universidade Católica de Goiás (PUC 

Goiás) and in the Laboratório de Mutagênese (LABMUT) at the Universidade Federal de Goiás 

(UFG). This study was approved by the Ethics and Research Committee of the PUC Goiás 

(Protocol n°: 201210267001140), and the participants that took part in this investigation 

voluntarily signed a free and informed consent form. 

 Description of the Sample  
 
The sampling was non-probabilistic, consisting of convenience samples from 51 

individuals with CPD and 101 healthy individuals (Controls), all residing in the municipality of 

Goiânia, Brazil. Participants who volunteered were classified according to gender, age, alcohol 

consumption, and oral hygiene, considering under 18 and smoking as exclusion criteria.  

The exclusion of smoking individuals was included in order to help in the analysis, as it 

is a characteristic that increases the risk of this disease (Lertpimonchai et al., 2017). The 

evaluation of the genetic aspects involved in CPD was the main scope of this study, and 

therefore the aforementioned environmental factor was excluded. However, there are limitations 

to exclude all the environmental factors, since the restriction of alcohol consumption, for 

instance, is unlikely to occur. 

Clinical Examination (Periodontal Exam) 
 
The volunteers in this study were submitted to a clinical examination called a 

periogram, which was carried out by an odontologist specialized in periodontics. During the 

exam, a millimeter periodontal probe (similar to the 621 model of the WHO) and oral mirrors 

were used, adopting the community periodontal index (CPI) model (Brasil. Ministério da Saúde. 

Secretaria de Políticas de Saúde, 2001) as a diagnostic parameter. 

DNA Genomic Isolation 
 
The biological samples were obtained through the collection of 4mL of peripheral blood 

in tubes containing ethylenediaminetetraacetic acid (EDTA), taken by a qualified professional. 

The DNA was extracted from the whole blood using the Ilustra Blood Genomic Mini Spin® (GE 

healthcare, UK) and AxyPrep Blood Genomic PrepTM (Axygen Biosciences, USA) kits, 

according to the guidelines of the manufacturers. 

Genotyping of rs1143634 (+3954 C>T) 
 
The extracted DNA was submitted to PCR reaction, yielding products that were 

fragmented by the RFLP method. The primer sequences used in the PCR and the restriction 

fragments obtained in the RFLP are shown in Table 1. 

The PCR reactions occurred under the following conditions: PCR buffer (10 mM 

Tris-HCl [pH 8.8], 1.5 mM MgCl2, 50 mM KCl2, 0.1% Triton X-100); 1mM MgCl2; 0.2 
mM of dNTPs; 2.0 U of Taq DNA polimerase and 2M of primers. The PCR thermocycling 
conditions were an early denaturation cycle at 95°C for 5 min, 35 denaturation cycles at 
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94°C for 30 s, hybridization at 55°C for 30 s, extension at 72°C for 30 s, and a final 
extension at 72°C for 5 min. 

 
 

Table 1. Sequences of the primer oligonucleotides (primers) and the restriction fragments related to the 

amplicon of 194pb containing the SNP rs1143634 of the IL1B gene. 

 

IL1B Sequence (5' → 3’) Fragments 

Primers rs1143634 
5’-CTCAGGTGTCCTCGAAGAAATCAAA-3 

194bp 
5’-GCTTTTTTGCTGTGAGTCCCG-3’ 

RFLP 
Allele 1 TCGA 97, 85, 12 bp 

Allele 2 TCGA 182, 12 bp 

 

The products of the reaction were separated in a constant electric field of 10V/cm in 
a 1.5% agarose gel in Tri-Boric-Acid-EDTA (TBE). The DNA was visualized by staining 
the agarose gel (Figure 1) in an ethidium bromide solution at 5μg/mL. The images were 

obtained by the Gel Doc XR+ Gel Documentation System (BioRad, USA). 
 

 
Figure 1. Agarose gel 1.5%, stained with ethidium bromide, showing the PCR products of 194 bp. 

 
The PCR products were subjected to a RFLP reaction, being treated with the TaqI

®
 

(Invitrogen, EUA) enzyme at 65°C for 1 h, for enzymatic digestion. Later, the fragments of 
12bp + 85bp + 97bp (allele 1) and 12bp + 182bp (allele 2) were obtained by electrophoretic 

separation in polyacrylamide gel 8% and then stained with 0.1% silver nitrate (Figure 2). 
 

 
Figure 2. Polyacrylamide gel 8%, showing the restriction fragments of the PCR product. Allele 1 (A1) = 12bp + 

85bp + 97bp and allele 2 (A2) = 12bp + 182bp, corresponding to C and T, respectively. The fragment of 12bp 

was not detected by this methodology. 
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Genotyping of the rs1800795, rs1800796, rs4073, rs2227306, and rs2227539 

SNPs 
 
The genotyping of the rs1800795, rs1800796, rs4073, rs2227306, and rs2227539 

SNPs was performed using the real time quantitative PCR (qPCR) method, employing the 

TaqMan probes and Master Mix (Thermo Fisher Scientific, Massachusetts, EUA). Figure 3 
shows an example of allele discrimination with VIC and FAM marking through genotyping 

performed in an Applied Biosystems StepOnePlus
TM

 Real Time PCR Systems thermal 
cycler (Applied Biosystems, USA). 

 

 
Figure 3. Graphic representation of the distribution of the genotypes of the rs1800795 SNP of the IL6 gene after 

the qPCR reaction. Legend: Red balls = Homozygotes for cytosine; Green balls= Heterozygotes 

guanine/cytosine; Blue balls = Homozygotes for guanines; Black Square= Negative control. 

 
The reaction parameters were pre-established by the manufacturers using the 

Custom TaqMan® SNP Genotyping Assay (Applied BiosytemTM) handbook, consisting of 

an early denaturation at 95°C for 10 min, followed by 40 cycles at 95°C for 15 s and 1 min 
at 60°C for hybridization and extension, using the components presented in Table 2. 
Genotyping occurred by analyzing the fluorescence standard of each sample, as shown in 

Figure 3. 
 

 

Table 2. Components of the qPCR reaction, volume, and final concentration of the mixture. 

 

Components Volume Final Concentration 

TaqMan Master Mix 5.0µL 1X 
SNP Genotyping Assay 0.5µL 10X 
H2O Milli-Q 3.5µL NA 
DNA Sample 1.0µL 20ng/µL 

Final Volume 10µL 
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The oligonucleotide sequences (probes) marked with fluorophores for the qPCR 
reactions are shown in Table 03. It should be noted that all probes were built in the 5'→3' 
direction. 

 
 

Table 3. List of the probes used for the qPCR analyses. 

 

Gene SNP Context sequence [VIC
®
/FAM

®
] 

IL6 rs1800795 ACTTTTCCCCCTAGTTGTGTCTTGC[C/G]ATGCTAAAGGACGTCACATTGCACA 
IL6 rs1800796 ATGGCCAGGCAGTTCTACAACAGCC[C/G]CTCACAGGGAGAGCCAGAACACAGA 

CXCL8 rs4073 TTATCTAGAAATAAAAAAGCATACA[A/T]TTGATAATTCACCAAATTGTGGAGC 
CXCL8 rs2227306 AACTCTAACTCTTTATATAGGAAGT[C/T]GTTCAATGTTGTCAGTTATGACTGT 
CXCL8 rs2227539 ATCTTAGCAGTCAATTAATGTTAAA[A/T]TGAAGATTTAGAAAAAACTATATAT 
VIC®/FAM® - fluorophores of approximately 551 and 517 nm, respectively. 

Data Analyses 
 

The data obtained were organized in the Microsoft Office Excel software (2016) 
and statistical tests were done using IBM SPSS® software, version 21.0.0 (IBM 
Corporation, USA), and BioEstat, version 5.3. The analyses were performed assuming a 

95% confidence interval (CI) and a level of significance ≤0.05, using non-parametric tests 
due to the profile of variables.  

The distribution of the genetic and socio-demographic data in the studied groups 
was inferred using the Chi-square test. According to the SNP database (NCBI), genotypes 
containing the allele of minor frequency had their frequencies analyzed together, assuming 

the mutant allele as a risk factor (adjusted genotype). 
Probability testing and odds ratio (OR) analysis were performed when required. 

Binary Logistic Regression were employed in order to obtain equation models that 

explained the association of the genotypes with the disease, inferring the prediction of the 
tested variables. The Hardy-Weinberg Equilibrium (HWE) was also calculated by 
evaluating the gene balance of the studied groups. 

RESULTS 

Socio-demographic and Clinical Parameters 

 
The clinical and socio-demographic data obtained are shown in Table 4, which 

presents the frequencies and distributions of the variables between the controls and 
individuals with CPD. The clinical parameter described the level of insertion loss and the 

clinical stage of the disease. 
The results revealed the lack of association of the variables gender, age, alcohol 

consumption, and flossing with the CPD casuistry. Significant differences were observed 

when it came to the distribution of brushing frequencies (P = 0.04), with a significant 
tendency (P = 0.01) to present the disease in individuals who brush their teeth less than 

twice a day. 
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Table 4. Quantified values of sociodemographic variables, lifestyle and clinical aspects between the groups 

studied and their respective P values (when applicable), according to the chi-square test (d) and the 

propensity test (e). 

 

Variables  
Groups 

 
Category Controls (n=101) CPD (n=51) P value 

Gender 
Male 46.5% 45.1% 

1.0
d 

Female 53.5% 54.9% 

Age 

< 20 19.8% 27.5% 

0.5
d 20 – 30 50.5% 43.1% 

31 – 40 10.9% 15.7% 
> 41 18.8% 13.7% 

Alcohol ingestion 
Ingestion 61.4% 52.9% 

0.4
d 

No ingestion 38.6% 47.1% 

Use of Dental Floss 
Yes 82.7% 65.2% 

0.08
d 

No 17.3% 34.8% 

Brushing Frequency 
1x/day 01.4% 14.3% 0.04

d 

≥2x/day 98.6% 85.7% 0.01
e 

Clinical Level of Insertion Loss 
(Probing Depth) 

1 - 2 mm (4 mm)
a 

- 51.0% - 

3 - 4 mm (5 mm)
b 

- 39.2% - 

≥ 5 mm (6 mm)
c 

- 09.8% - 

a: Stage I; b: Stage II; c Stage III; d: P value (ᵡ²) of the analysis of the distribution of variables: gender, age, alcohol consumption, use of 

dental floss and brushing frequency; e: P value (ᵡ²) of the proportion test, used in the brushing frequency variable. 

 

Analyses of the Genetic Data 
 

Not all the frequencies of the polymorphic genes were consistent with the Hardy-
Weinberg Equilibrium hypothesis. Table 5 presents the results of the analysis, highlighting 
the rs1143634 (IL1B), rs1800796 (IL6), rs4073 (CXCL8), and 2227539 (CXCL8) genes, 

which presented constant allelic frequencies compared to the controls. 
 

 

Table 5. P values for Hardy-Weinberg analysis of chronic periodontal disease (CPD) propensity according 

to the risk alleles using the Chi-square test. 

 

             P values 

Group rs1143634 rs1800795 rs1800796 rs4073 rs2227306 rs2227539 

Controls 0.06 0.05* 0.06 1.00 <0.05* 0.60 
CPD 0.73 <0.05* <0.05* 0.40 <0.05* 0.18 

*: significant P value (≤0.05) c 

 
Significant differences (P < 0.05) were detected in the genotype distribution 

(adjusted genotype) among the studies groups, considering the polymorphisms: rs1143634 

(IL1B), rs1800796 (IL6), and rs2227539 (CXCL8). No statistically significant values were 
found for the other genetic variants tested. The data from the genotypic frequencies and 

inferential analysis are found in Table 6. 
The Binary Logistic Regression analysis detected significant coefficients of 80% for 

the T allele (rs1143634), 70% for C (rs1800796) and 80% for A (rs2227539) in the 

prediction for the disease. The odds ratio estimate demonstrated significant values for the 
SNPs rs1143634 and rs1800796. We detected for each T allele (rs1143634) and C 
(rs1800796), when present in their respective loci, an increase of the risk for CPD of 2.1 
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times, with confidence intervals of 1.1-4.3 and 1.1-4.1, respectively. The A allele 
(rs2227539) also showed a 2.1-fold increase in the risk for CPD, but it was not significant 
(CI = 1.0-4.5). 

 
 

Table 6. Genotypic frequency (in percent) according to the risk allele and p value obtained in the 
distribution analysis (Chi-square) between the control and chronic periodontal disease (CPD) groups. 

 

 
 Groups  

SNP Genotype 
Controls 

(n=101) 

CPD 

(n=51) 
P 

rs1143634 
CC 67.3 49.0 

0.03* 
CT/TT 32.7 51.0 

rs1800795 
GG 38.6 25.5 

0.11 
GC/CC 61.4 74.5 

rs1800796 
GG 54.4 41.2 

0.03* 
GC/CC 40.6 58.8 

rs4073 
AA 24.8 33.3 

0.26 
AT/TT 75.2 66.7 

rs2227306 
CC 52.5 43.1 

0.27 
CT/TT 47.5 56.9 

rs2227539 
 

TT 78.2 62.7 
0.04* 

TA/AA 21.8 37.3 

*: significant P value (≤0.05); SNP: single nucleotide polymorphism; CPD: chronic periodontal disease. 

 

Additionally, the Binary Logistic Regression model, which combines two 

independent variables (interaction of factors), was used for the polymorphisms rs1143634 
and rs1800796, due to the increase in risk, previously detected for both. The results were 
significant (P < 0.05) with a regression coefficient of 1.2 and an odds ratio of 3.4 (CI = 1.4-

8.4), which in turn indicates the effect additive of the mentioned variables, when combined, 
in increasing the prediction and risk for CPD. Tables 7 and 8 show the results of the 
Logistic Regression and odds ratio analyzes. 

 
 

Table 7. Results of the Binary Logistic Regression analysis, where the groups were calculated according to 
the adjusted genotypes (SNPs). The analysis includes the calculation of the odds ratio. 

 

  Groups     

SNP Genotype 
Controls 

(n=101) 

CPD 

(n=51) 
B P Exp(B) CI 95% 

rs1143634 
CC 67.3% 49.0% 

0,8 0.03* 2.1 1.1-4.3* 
CT/TT 32.7% 51.0% 

rs1800795 
GG 38.6% 25.5% 

0,6 0.11 1.8 0.9-3.9 
GC/CC 61.4% 74.5% 

rs1800796 
GG 54.4% 41.2% 

0,7 0.03* 2.1 1.1-4.1* 
GC/CC 40.6% 58.8% 

rs4073 
AA 24.8% 33.3% 

-4,0 0.27 0.7 0.3-1.4 
AT/TT 75.2% 66.7% 

rs2227306 
CC 52.5% 43.1% 

0,4 0.28 1.5 0.7-2.9 
CT/TT 47.5% 56.9% 

rs2227539 
TT 78.2% 62.7% 

0,8 0.04* 2.1 1.0-4.5 
TA/AA 21.8% 37.3% 

*: significant P value (≤0.05); SNP: single nucleotide polymorphism; CPD: chronic periodontal disease; B: Coefficient regression; P: 

probability value; Exp(B): Exponential of the Regression coefficient or odds ratio; CI: Confidence Interval. 
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Table 8. Results of the Binary Logistic Regression analysis (interaction factors), where the groups were 

analyzed according to the SNPs rs1143634 and rs1800796 combined. 

 

SNPs B P Exp(B) CI 95% 

rs1143634 and 
rs1800796 

1.2 0.01* 3.4 1.4-8.4* 

*: significant P-value (≤0.05); SNP: single nucleotide polymorphism; B: Coefficient of Regression; P: probability value; Ex(B): 

Exponential of the Regression coefficient or odds ratio; CI: Confidence Interval. 

DISCUSSION 
 

The impact of environmental factors on the propensity for CPD is widely 

recognized. Aspects such as oral hygiene conditions (bacterial plaque), smoking, stress, and 
systemic factors can intensify the inflammatory condition of the disease (Stabholz et al., 

2010). 
The widespread view in the scientific community recognizes the relevant role of 

oral hygiene for CPD prevention, with the bacterial plaque resulting from limited and 

infrequent oral hygiene (Devji, 2017). It is noteworthy that plaque levels have been related 
to the propensity to the disease, although this does not apply in a restricted way to all types 
of periodontitis (Stabholz et al., 2010). 

In the present study, the oral hygiene parameters used were categorical, so that the 
rates of brushing frequency and flossing were evaluated, obtaining results that corroborated 

the current scientific thought, since infrequent brushing was statistically associated with 
CPD, according the study of Lertpimonchai et al. (2017), which reported the statistical 
association of CPD with lack of adequate buccal hygiene, the risk being from two to five 

times higher. 
Regarding the analyses of the genetic factors, the results showed the involvement of 

polymorphisms in the CPD casuistry, so that the lowest frequency alleles of the rs1143634 

(IL1B), rs1800796 (IL6), and 2227539 (CXCL8) variants were significantly more prevalent 
in the group composed of sick individuals.  

The IL-1β (IL1B) is a pro-inflammatory mediator inducing the expression of IL-6 

and IL-8 genes, in addition to other immunological mediators that, in recurrent 
inflammation, contribute to the destruction of the connective matrix of the tooth supporting 

tissues and bone resorption (Song et al., 2019). Higher concentrations of IL-1β in the 
salivary fluid have been quantified in individuals with CPD, showing the increase according 
to the level of severity of the disease (Sánchez et al., 2013), in addition to high rates of IL1B 

transcripts in patients with CPD and chronic kidney disease (Braosi et al., 2012). 
Additionally, Gore et al. (1998) reported the association of the T allele with the level of 
disease severity, showing cohesion with the findings of Pociot et al. (1992), who reported 

an increased secretion of IL-1β associated with the T allele of the rs1143634 polymorphism 
in an in vitro analysis, observing an allele-dosage effect, so that heterozygotes (CT) 

produced more IL-1β than wild homozygotes (CC) and less than mutant homozygotes (TT). 
In this study, genotypes containing the T allele (rs1143634) were associated with 

susceptibility to CPD, so that the increased risk and the predictive effect were observed for 

the disease. This is in accordance with the work of Moreira and collaborators (2005), who 
analyzed a Brazilian population in the state of Minas Gerais, suggesting that this allele is a 
risk factor for CPD. In the study by Ribeiro et al. (2016), also in a Brazilian population, the 
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increased risk for CPD associated with the T allele was again reported, so that other 
variables (smoking and sex), when combined with the said allele, changed the risk to higher 
values. 

Other studies evaluated the susceptibility to CPD under the effect of the T allele 
(rs1143634), as in the study by López et al. (2009), who reported the significant association 
of the CT and TT genotypes in a Chilean population, as well as Majumder and collaborators 

(2019) in an Indian population, demonstrating a high frequency of the T allele in individuals 
with CPD. However, there are also reports of no association of the T allele with this disease 
(Trevilatto et al., 2011; Setty et al., 2018). 

Seeking a greater understanding, alternative approaches have gained notoriety, such 
as the work conducted by Yin and collaborators (2016), who opted for a meta-analysis 

study using data available in the literature between 2008 and 2014. This study assessed the 
heterogeneity between publications, referring to the frequencies of alleles and genotypes, 
obtaining a significant association of the T allele (rs1143634) with the CPD, increasing risk 

by 1.5 times more for the developing the condition. In a similar way, the work of Da Silva 
and collaborators (2018) has also opted for a meta-analysis approach, which included data 
among 1998 to 2016, reporting the increase in the risk by 1.4 times more for CPD due to the 

presence of the T allele, admitting it as a risk factor. The study has also included a stratified 
approach, showing a significant relationship of this allele with Caucasian, Asian, and mixed 

populations. 
Regarding the consequences, it is understood that the Allele T (rs1143634) may 

interfere with the performance of IL-1β, although the implications for the pathogenesis of 

CPD are not yet understood. Different polymorphisms of interleukin 1 have been studied in 
terms of susceptibility to periodontitis under genetic influence. The first analyzes involved a 
wider range of non-functional variants (Laine et al., 2012), although the influence of 

polymorphisms in the promoter region with the severity of the condition (CPD) in different 
ethnic groups was later reported (Wu et al., 2015). Loos et a. (2005) comment that, during 
the first researches with variants of the IL1B and TNFA genes, it was proposed that the 

genetic polymorphisms increase the expression of their respective proteins, contributing to 
chronic inflammation in periodontitis. However, it is known that according to the SNP 

database (NCBI, 2020), that rs1143634 represents a genetic variant of synonymous coding. 
However, it is reported that synonymous polymorphisms can cause inactivation of the 
native donor splicing site, resulting in an early stop codon or a leap from the exon, resulting 

in a shorter mRNA and consequently a truncated protein, which is likely to be degraded or 
functionally inactive (Thi Tran et al., 2005; Bellone et al., 2006; Katneni et al., 2019). 

Also participating in the inflammatory processes, the IL-6 is characterized as a 

pleiotropic mediator found in large concentrations in the gingival crevicular fluid (Noh et 
al., 2013) in order to stimulate osteoclastic bone resorption (Wu et al., 2017). The increased 

risk and susceptibility to inflammatory diseases, conditioned by variants of the IL6 
promoting region (Barartabar et al., 2018) is reported, suggesting the participation of SNPs 
in the progression of the disease (Xiao et al., 2009), collaborating in the chronic 

inflammatory condition. 
Among the polymorphisms, the rs1800796 has been related to periodontal 

conditions, recognizing the G allele as a possible risk factor, representing a recessive 

genetic model in the participation of the pathogenesis (Shao et al., 2009; Shi, 2017). These 
findings contrast with those presented in this study, which quantified a significantly higher 
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rate of genotypes containing the C allele in the group of sick individuals, conditioning a risk 
increased, estimating a 70% prediction for the disease (CPD). 

Xiao and collaborators (2009) stressed that there is still not sufficient evidence to 

attribute the C allele (rs1800796) a protective role, since its frequency was not significantly 
different among the groups in a survey conducted with Chinese, including individuals with 
CPD. Similar results were obtained in other surveys with populations in Asia and Europe, 

evaluating the association of rs1800796 with CPD (Zhang et al., 2014; Chatzopoulos et al., 
2018). Also noteworthy, is the analysis of Ferrari and collaborators (2003), who detected 
increased IL-6 activity in vitro, conditioned by the C allele (rs1800796), resulting in the 

increase of the C-reactive protein level, which is a marker of bone resorption, suggesting the 
variant is related to chronic diseases. 

Finally yet importantly, the IL-8 chemokine plays a pro-inflammatory 
chemotherapeutic role in recruiting leukocytes and inflammatory cells to the sites of 
inflammation, taking part in the autoimmune conditions, which include those with a chronic 

nature.  The effect of chemokines on the connective tissue damage has been observed in 
chronic inflammatory conditions through the increase of the tissue concentration levels of 
the IL-8 protein (Santos et al., 2012). 

The increase in the IL-8 levels has also been reported in the gum tissues during the 
progression of CPD (Finoti et al., 2017), assuming the potentiation of the inflammatory 

processes and tissue destruction (Paul et al., 2012). It is acknowledged, therefore, that 
genetic polymorphisms in regulatory regions would imply increased production and activity 
of protein products. 

The CXCL8 gene polymorphisms have been related to susceptibility to chronic and 
inflammatory conditions involving eastern and western populations (Cui et al., 2016; Bishu 
et al., 2018). The rs4073 is one of the most analyzed SNPs regarding periodontal disease 

susceptibility, reporting associations with inflammatory conditions (Zhang et al., 2014; 
Kaur et al., 2019), although this has not been found in the present study. 

On the other hand, rs2227539 is an intronic variant of the CXCL8 gene poorly 

addressed in research that evaluate disease-responsible genes. In the present study, 
genotypes with A allele (rs2227539) was shown to be associated to CPD, showing a 

significant prevalence in sick individuals, with an 80% prediction for this disease, although 
the increase in risk was not statistically significant. It is believed that the absence of the AA 
genotype, in the studied groups, influenced the no significance of the results, in terms of the 

increase in risk, since each A allele could have an additive effect on the chance for CPD. 
The findings obtained allow a parallel with the findings of studies involving other genes and 
polymorphisms, which reported the interference of intronic variants in the regulation of 

transcripts, observing implications on homeostasis in pathological conditions, as well as on 
the metabolism of exogenous substances (Wang et al., 2011; Qaddourah et al., 2014). 

It is believed that high levels of IL-8 are related to tissue damage (Finoti et al., 
2017), promoting a disproportionate recruitment of neutrophils and increased production of 
interleukin 17, which acts on osteoblasts by stimulating the RANKL expression, which is an 

important osteoclastogenesis factor (Rosales and Querol, 2017), resulting in bone resorption 
and tissue destruction. 

In summary, our study reinforces the participation of genetic factors in the 

susceptibility to CPD, due to the association of less frequent alleles of the IL1B (rs1143634 
T), IL6 (rs1800796 C) and CXCL8 (rs2227539 A) genes, which were found to be predictors 
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of the disease. Highlight for the T (rs1143634) and C (rs1800796) alleles, which were 
associated with increased risk, when inferred individually and together. It is conjectured that 
the effect of mutant variants on gene regulation contributes to homeostatic imbalance 

through the autoimmune condition of recurrent (chronic) inflammation, which promotes 
conjunctive and bone loss of the tissues that support teeth. The impact of oral hygiene on 
the propensity and control of periodontitis is also noteworthy, since there was an association 

of less brushing with a tendency to affect the condition. 
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