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Abstract: This research is aimed to determine the relationship of IL-1B (+3954) gene
polymorphisms in aggressive periodontitis and chronic periodontitis in Indonesian population
since recent researches suggested that IL-1B (3954) gene polymorphisms may become a risk
factor for aggressive periodontitis. This research was observational analytical research with
case control study design among two groups of patients. The population of this research were
aggressive and chronic periodontitis patients who came to the Periodontics Clinic, Faculty of
Dentistry, Airlangga University, Surabaya, Indonesia. All subjects were Indonesian population.
Forty of them had suffered from aggressive periodontitis, and 40 of the others had suffered
from chronic periodontitis. Genomic DNA was then extracted from the whole-blood samples,
and IL-1B (+3954) gene polymorphisms were analyzed by polymerase chain reaction-
restriction fragment length polymorphism (PCR-RFLP). This research showed that group
suffered from chronic periodontitis had a higher percentage of CT allele even though it was not
statistically significant. It also showed that IL-1B (+3954) gene did not affect those patients
with either aggressive or chronic periodontitis. Based on the result of IL-1B polymorphisms
test, it could be concluded that there was no relation between IL-1B (+3954) gene
polymorphisms in aggressive periodontitis and chronic periodontitis in Indonesian population.
Keywords :   Periodontitis, Interleukin-1B genotype, polymorphisms, PCR-RFLP.

Introduction

Periodontal disease commonly known as periodontitis is an infectious disease caused by various
factors, which can easily  cause periodontal tissue damage. The etiopathogenesis of periodontitis is actually
considered of the interaction between host and bacterial plaque, but often misdiagnosed so that the treatment
vields in  unsatisfactory results. However, there are many patients suffering from severe periodontal tissue
destruction without the accumulation of bacterial plaque1.

In fact of  periodontitis, it is a complex genetic disease which phenotype is determined by the structure
of genes. Some researches show that the variation of the host immune response is associated with genetic
factors and plays an important role in the occurrence of aggressive periodontitis and chronic periodontitis2,3.  In
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America many  researches reported higher occurrence of aggressive periodontitis in African-Americans race
than that in  Caucasian  indicating that they are vulnerable to it, about 10%2,4.

In addition periodontitis is a polygenic disorder in which many genes affecting the disease.
Polymorphisms occurs as the result of gene mutation, and all organisms will actually get spontaneous mutation
as a result of normal cell function or interactions with environment. Single nucleotide polymorphism (SNP),
moreover, is one of the variations that occurs only as the impact of change and considered as the most common
type. SNPs even have important biological effects due to both of the changes of proteins structure that can alter
the function, and the mutations of gene promoter. It can also alter gene regulation and determine good or bad
condition of individuals while reacting to certain situations5,6. Recent reports showed that genetic variation in
cytokine genes and factors regulate their expression may influence the clinical outcome, susceptibility and
progressivity of periodontal disease. The interleukin -1 family of cytokines has a wide range of activities
involved in the genesis and maintenance of inflammatory responses. Interleukin-1 is a pro-inflammatory protein
which major function as mediator and regulator of host inflammatory responses in innate immune system and
plays a role in a number of biological activities including proliferation, development, homeostasis, regeneration,
repairing, and inflammation7,8.

Several studies showed the role for interleukin-1 gene cluster polymorphisms in the risk assessment for
periodontal disease5,7,8.  There were actually three genes which regulated the production of IL-1, such as IL-1A,
IL-1B, and IL-1 RN. IL-1B gene was associated with the production of IL-1β associated with inflammation. In
in vitro researches, there were evidence about direct relation of IL-1 genotype and the amount of cytokine
released in macrophage culture9. Thus, IL-1B polymorphism will be associated with the severity of
periodontitis. This research is aimed to identify genetic factors in a bid assess, the vulnerability of patients
towards aggressive periodontitis and chronic periodontitis10.  Based on the above descriptions, therefore, it is
necessary to identify the genetic variations of IL-1B (+3954) as a risk factor for aggressive periodontitis and
chronic periodontitis. This research was also expected to reveal the basic pathogenesis of aggressive
periodontitis and chronic periodontitis, as well as to be able to be used in determining the risk factors of
aggressive periodontitis and chronic periodontitis. In the long term, it will also useful for protecting us from the
disease, by detecting it in earlier.

Material and Method

This research was an observational analytic study with case-control study designed in patients suffering
from aggressive periodontitis and chronic periodontitis. Gene variant test of IL-1B (+3954) was conducted with
PCR-RFLP. The population of this research were all patients who came to the periodontic clinic, Faculty of
Dentistry, Airlangga University. The number of cases consisted of 40 cases of aggressive periodontitis, and 40
cases of chronic periodontitis as control group. Samples of this research, however, involved only all of those
patients suffering from aggressive periodontitis and chronic periodontitis in Clinical Periodontia who had
already signed 'Statement of Approval' to be willing participate in this research and had met inclusion and
exclusion criteria determined in this research.

The sample collection and  preparation  techniques  conducted in this research,  were as the following.
First, samples of blood, approximately 3ml, were taken  from  all patients diagnosed with chronic periodontitis
and aggressive periodontitis. Second, samples preparation were conducted for molecular analysis, DNA
extraction, and DNA amplification conducted by using PCR about 32 cycles. Third, primers used had to be in
accordance  with  specific  primer  sequences  of  IL-1B  (+3954),  F:  5'-CTC  AGG  TGT  CCT  CGA  AGA  AAT
CAA A-3 'and R: 5'-GCT TTT TTG CTG TGA GTC CCG-3.' Fourth, the visualization of PCR IL-1B products
was conducted by agarose gel 3% and by adding with ethidium bromide 1μl placed in gel electrophoresis
apparatus. Fifth, electrophoresis was then conducted at 100V, 70 MAMP for 40 minutes followed
documentation by using Gel Doc system. Sixth, the determination of IL-1B (+3954) polymorphism was
conducted with PCR-RFLP techniques by using TaqI specific restriction enzyme.

In addition, the criteria for IL-1B (3954 +) polymorphism were: (a) allele 1 [C]: 85bp + 97 bp (normal
homozygote), (b) allele 2 [T]: 182bp (mutant homozygote), (c) allele 1+2 [C + T] : 182bp and 85bp + 97bp
(heterozygote). The restriction (incubation) was then conducted at 37 °C for overnight in an incubator. Next, the
results of DNA (RFLP) fragments were detected by electrophoresis  using a high resolution of agarose 3%
mixed with Ethidium bromide 1µl. At the time of the application of DNA agarose was mixed with loading
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buffer 2 µl and DNA fragments 15 µl run on electrophoresis equipment at 100 Volt for 40 minutes. The results
were then read by using Gel Doc system, and recorded.

Results

The research data is displayed in the form of tables and photographs arranged based on the design of
this research as the following:

Table 1. Cross Tabulation of IL-1B (+3954) Gene Polymorphism on Patients Suffering from Aggressive
Periodontitis (AP) and Chronic Periodontitis (CP)

Gene IL-1B varian AP Percentage CP Percentage TOTAL

Allele 1 [C]
Allele 2 [T]
Allele 1+2 [CT]

19
3

18

47.5
7.5
45

14
1
25

35
2.5

62.5

33
4
43

Table 1 showed IL-1B (+3954) gene polymorphism based on the respons of those aggressive
periodontitis patients and those chronic periodontitis ones. The occurence of allele 1 [C] in those aggressive
periodontitis patients was about 47.5%, and that in those chronic periodontitis patients was about 35%.
Meanwhile, the occurence of allele 2 [T] in those aggressive periodontitis patients was about 7.5% (3
respondents), and that in those chronic periodontitis patients was only about 2.5% (1 respondent). On the other
hand, the occurence of alleles 1 +2 [CT] was much different, about 45% in those aggressive periodontitis
patients, and 62.5% in those chronic periodontitis patients. After Simple Logistic Regression was conducted,
finally, sign value obtained was about 0.258 indicating that IL-1B gene polymorphism did not affect the
occurrence of aggressive periodontitis and chronic periodontitis.

PCR-RFLP results of IL-1B (+3954) gene after being cut with TaqI enzyme

Figure 1:  PCR-RFLP Results of IL – 1B (+3954) gene Line 1,4,8 without any gene, Line 2,5,9 with
amplicon hydrolyzed at 182bp + 97bp and 85bp (mutant heterozygote), Line 3,6,7,10 with amplicon at
85bp and 97bp (normal homozygote), Line M = DNA marker 20bp.
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Discussion

The results suggest that a variety of risk factor may predispose individuals to periodontitis. They also
indicate the existence of genetically predetermined high risk groups. Interleukin-1 is one of cytokines that plays
a role in inflammation and host defense located on chromosome 2q13-21 with a molecular weight of 415 kb.
Interleukin-1β of cytokine is also involved in the pathogenesis of various diseases, including periodontitis,
which does not only have the ability to stimulate fibroblasts and to produce collagenase enzymes, and but also
cause periondontal tissue damage11.

IL-1B (3954 +) gene polymorphism in this research, furthermore, had no effect on the occurrence of
aggressive periodontitis. Based on the results, it is known that the higher samples suffering from chronic
periodontitis was in allele 1 +2 [T] a condition similar to the result of the reserach conducted by Kaarthikeyan
et al12, showing that the percentage of T allele in chronic periodontitis group is higher although there was no
significant difference. Unlike those results, the result of the research conducted by Parkhill et al. 11,  showed that
allele 1 [C] is considered as a variant gene mostly found in population. Meanwhile, allele 2 [T] at (+3954) was
indicated as polymorphism associated with severity of periodontitis13.  It was also known that monocyte derived
from patients with mutant homozygote / allele 2 [T] produces more IL-1b cytokine as many as four times, while
heterozygote / allele 1 + 2 produced more IL-1b cytokine as many as twice than homozygote/ allele 1 [C] where
there  was  a  change  of  C à T at +3954 and associated with severity of periodontitis in the Caucasian
population14.

Eskan et al. 15 also stated that  IL-1b cytokine is a kind of cytokine potential for inflammation. It is
because the variety of cellular functions due to the release processes of IL-1b cytokine, such as proliferation,
activation, and differentiation, also stimulates chemotaxis of leukocyte. The most important thing of the release
processes of IL-1b cytokine, which is the stimulation of various pro-inflammatory cytokines that can exacerbate
existing disorders. Meanwhile,  Lopez et al16 and Kaarthikeyan, et al12  stated that normal homozygote / allele 1
[C] is considered to be protective from periodontitis, while mutant homozygote / allele 2 [T] is found in small
amounts and under the same condition as in this research. Quappe17 also stated that there was a positive relation
of aggressive periodontitis and IL-1B +3954 allele 2 polymorphisms, and normal allele[C] is possibly
considered to be protective from periodontitis in the Chile population.

Nevertheless, there was a research of India ethnics conducted by Agarwal et al .18, that supported by
showing that IL-1B polymorphism was associated with chronic periodontitis on India ethnics.  It was also
known that individual vulnerability was likely to included specific genotypes that involves one or more genetic
polymorphisms of IL-1B. Thus, it will cause the production of  abnormal cytokines, and this increase can cause
severe periodontal tissue damage, which in turn can cause a risk of periodontitis.

Arab et al19, and Poulsen et al.10, also had conducted studies of IL-1B polymorphisms suggesting that
allele 2 [T] polymorphism was a risk factor for the occurrence of periodontitis, but in this research the variation
of allele 2 [T]  polymorphism (mutant homozygote) is found only in some samples so that it can be indicated
that allele 2 [T] polymorphism (mutant homozygote) is not a risk factor for aggressive periodontitis in Surabaya
– Indonesia population.

Therefore it can finally be concluded that the relation of IL-1B (+3954) gene polymorphism in
aggressive periodontitis and chronic periodontitis in Indonesian population did not exist. In order to be able to
detect polymorphisms in periodontitis more accurately, more research on the relation of the polymorphism and
the biological effects with a larger number of samples is needed. Considering that periodontitis is a polygenic
disorders, a further and more elaborate research must be conducted to learn about specific polymorphisms in
Indonesian population suffering from periodontitis disease.

Conclusion

IL-1B (nt3954) polymorphism did not influence in the occurence of Aggressive Periodontitis, it was
found that patients with IL-1B (nt3954) gene polymorphism had a risk to suffer from Chronic Periodontitis 4.1
times higher
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