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Abstract  

Introduction: GAgP is a multifactorial disease, which occurs in presence of bacteria and is 
influenced by genetic and environmental factors; leading to periodontal tissue dysfunction 
among subjects younger than 30 years. Proinflammatory cytokines are involved in immune 
response to periodontal pathogens through associating in inflammation phenomenon. It is 
supposed that gene polymorphisms of cytokines play a role in immune response and therefore in 
periodontal pathogenesis. Recent studies have suggested polymorphism in the interleukin gene 
association with periodontitis.                                                 

Materials & Methods: In this review article we study a literature review of all researches in last 
3 years in some population about suggested polymorphism in the interleukin genes association 
with periodontitis. 

Results & Conclusion: The lack of any association between IL1β+3953,IL1β3962, 
TNFα308,IL1β-511   IL1RN(VNTR),IL1RN8006,IL10-1082,IL1RN-2018  IL1α-889,IL1β-
35,IL1-RN9589,   IL1RN11100 , IL1β+3954 the polymorphism and periodontitis in presented 
populations, bring into doubt the usefulness of these candidate gene as marker of susceptibility 
of periodontitis. And 1363 IL6-174, IL4-1098, IL4-33, TNFα-308, IL6- IL1RN,  ، IL1β-511, 
IL1RN VNTR, IL1RN 8006 polymorphisms are the risk marker for periodontitis.                                                                                                                                                 
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Introduction: 

Periodontitis is a multifactorial disease 
which occurs in presence of bacterial 
plaque. However, the spread and the severity 
of the disease depend on environmental 
factors, acquired diseases and genetic 
susceptibility. Periodontal tissue destruction, 

tooth mobility and tooth loss are the most 
important complications of this disease (18). 
In addition to bacterial pathogens, the 
immune responses against bacterial attack 
are crucial in gingival inflammation. 
Cytokines which have regulatory effects on 
immune responses, play an important role. 
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Like other cellular factors, since the 
productions of various cytokines are carried 
by genes, the status of these genes can 
indirectly affect the severity of the gingival 
disease (14). Interleukins are of most 
important members of cytokines. Interleukin 
10(cytokines release inhibitory factor) is 
secreted by T helper 2 and active 
macrophages, and prevents the production of 
the most or all of the cytokines secreted by 
T helper 1. Therefore, immune system and 
genetic factors are essential in pathogenesis 
of periodontal disease and mutation in the 
promoter region of the genes can actually 
affect their production. Patients with 
gingivitis and polymorphism of interleukin 
10 are more susceptible to periodontitis (9). 
The most important pro inflammatory 
cytokines are IL_1α, IL-1β and TNFα which 
have similar and synergistic effects. 
Furthermore, regulation of coagulation 
system and suppression of bone morrow 
stem cells can cause fever (24). In addition 
to inflammatory cell chemotaxis, TNFα, also 
stimulates the synthesis of IL_1, IL_6, IL_8 
and increased production of T and B 
lymphocytes. Pro inflammatory cytokines 
increase the inflammatory cells such as 
neutrophils, monocytes and fibroblasts and 
cause vasodilatation, chemotaxis and 
inflammation (24, 30). TNFα is the most 
important host response against the active 
component of gram negative bacteria (i.e. 
LPS or endotoxins) which is produced by 
uni-nuclear phagocytes and it is increased by 
stimulation of gamma interleukins, IL_1 and 
IL_17. They are also produced by antigen 
activated T lymphocytes, activated natural 
killer cells (NKC) and activated monocytes. 
Since periodontitis is a multifactorial disease 

with an inflammatory nature, hypothesis of 
genetic similarity with many other auto 
immune and inflammatory diseases such as 
asthma, atopy, lupus, arthritis have been 
proposed (19). Hence, we decided to review 
the previous researches done in this area to 
investigate the association between 
periodontal disease and its impact on the 
individual genetic problems. 

 

 

Methods and materials: 

In this study, all the previous researches 
investigating the relationship between 
polymorphisms in interleukin genes and 
periodontitis in different populations in 
recent 3 years have been reviewed. 

Nibiali et.al, conducted a study in 2009 in 
which he investigated the relationship 
between various interleukin 6 genes and 
periodontitis. In this study he discovered 
that genotype -174GG and -136GG are 
periodontal disease risk factor in whites, 
however, such relation was not observed 
between genotypes and periodontitis in 
blacks and Asians.(25) 

In 2010, Baradaran Rahimi et al studied the 
Association of Interleukin-1 Receptor 
Antagonist Gene Polymorphisms with 
Generalized Aggressive Periodontitis in an 
Iranian population in Mashhad-Khorasan. 
He observed that genotype A1A2 was 
significantly lower in control group 
comparing to test group, on the other hand 
A1A1 genotype and frequency of A1 allele 
were significantly higher in control group. 
Moreover the frequency of A1 allele was 
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totally different between the patients and 
healthy subjects meaning that it was higher 
in patient groups. As a result, genotype 
IL1RN and frequency of allele RN-IL1 was 
significantly different between the healthy 
subjects and patients with periodontal 
disease. (4) 

In 2011 ,Ricci et al Found that there was a 
significant relationship between genotype 
TNFa_308 and periodontal disease, but no 
relation was found between periodontal 
disease and interleukins IL1RN-2018,IL1B-
511,il1b-3954 genotypes.(27) 

In 2011, Travilatto‘s study entitled 
“Association of IL1 gene polymorphisms 
with chronic periodontitis in Brazilians”, no 
association was found between 
polymorphism of ILB (+3954) and IL1A (-
889) genes and incidence of periodontal 
disease, however the presence of allele T in 
IL1B (-511) had an impact on periodontal 
disease in African Americans and black 
hybrids and genotype 2/2 of ILRN was 
associated with severe periodontal disease. 
As a result allele 2/2 in IL1RN of Brazil 
total population and allele T in IL1B-511 in 
an African American and black hybrids 
considered to be a risk for chronic 
periodontitis (31).  

In 2007, Mellati in his research entitled 
“.Analysis of-1082 IL-10 gene 
polymorphism in Iranian patients with 
generalized aggressive periodontitis 
“concluded that there was no significant 
difference in genotype frequency between 
patients and controls. Additionally, the 
allele’s frequency in the both groups showed 
no significant difference.so we conclude that 
there is no relation between the nucleotide 

polymorphism at IL10_1082 position and 
incidence of aggressive periodontitis. (21) 

In a study which was conducted by Ebadian 
et al, in 2009, the polymorphism of pro 
inflammatory cytokine genes was analyzed. 
His observation showed that the difference 
between IL_1β polymorphism in position 
3454, IL_1α (-889) and TNFα (-308) and 
aggressive periodontitis, both in terms of 
genotype and allelic difference were not 
statistically significant. Therefore it can be 
concluded that 3954  ، IL-1α (-889)  ،TNF α 
(-308) polymorphism cannot be considered 
as markers to determine genetic 
susceptibility to aggressive periodontitis, in 
Iranian-Khorasani population. (10) 

In 2009, Kiani et al discovered that there 
was no association between IL_1α (-889) 
polymorphism and periodontitis and 
presence or absence of allele 1 and allele 2 
has no effect on periodontal disease. (16) 

In 2011, Schulz et al studied the relation 
between Single nucleotide polymorphisms 
in interleukin-1gene cluster and sub gingival 
colonization with Aggregatibacter 
actinomycetemcomitans in patients with 
aggressive periodontitis. He observed that 
there is no association between the 
IL1Band3962, IL1a-889 and aggressive 
periodontal disease. (28) 

In 2011, karasneh et al, found that there is 
an association between chronic periodontal 
disease and polymorphism of IL-1RN 
(8006) and IL-1RN VNTR genes, however 
no relation was found between such 
polymorphism and aggressive periodontitis. 
No association was found between 
polymorphism of, IL1-RN9589, IL-1α-889, 
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IL-1β+3953, IL1β-511, and IL1β -35 IL1- 
RN11100 genes and periodontal disease as 
well. (15) 

In 2011, Shibani et al in his study entitled 
“Analysis of IL-1α (−889) and IL-1B 
(+3953) Gene Polymorphism in Syrian 
Patients with Aggressive Periodontitis” 
discovered no association between such 
polymorphisms and periodontal disease. 
This gene had no effect in presence of 
aggressive periodontal disease. (29) 

In 2011, Atanasovka et al concluded that 
polymorphism of IL4-33, IL4-1098 has 
strong association with incidence of 
periodontal disease in Macedonian 
population. (2) 

 

Results and conclusion: 

High level of cytokines may be present in 
GCF and periodontal tissues and affect the 
periodontal tissue and bone destruction. 
Therefore, polymorphisms in these 
cytokines and their receptors can be 
considered as candidates in periodontal 
disease susceptibility (11). In studies like 
Ebadian’s and McGuire’s, loss of teeth in 
individual with IL_1β, was reported to be 
2.7 times more than those without the 
polymorphism (22). Meisel et al also 
discovered significant association between 
tooth loss and IL-1β polymorphism. (11) 
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Wagner also discovered association between 
IL_1β (3954), IL_1α (-899) and chronic 
periodontitis. (36) 

Tabibzadeh found a relation between IL_1β 
and periodontal tissue destruction (34). 
Kiani found no relation between absence or 
presence of allele 1 and allele 2 and 
periodontal destruction 

(16). However, in studies such as those of 
Armitage, polymorphisms of IL-1β and 
IL_1α in periodontitis and healthy subjects 
were not different (1). The results of the 
study which was led by Khoshhal et al in 
2011 in Hamedan was quiet similar to 
results obtained in Donatie ‘s study on 
Swedish Caucasians in 2005 in which the 
distribution of genotype frequencies of 
IL_4Rα was not significantly different in 
test-control groups(8,17). But in Gonzales’s 
study in 2007, the presence of single 
nucleotide polymorphism in position -590, -
34 showed significant statistical difference 
between aggressive periodontitis and healthy 
individuals (13). In 2011, Atanasovska-
Stojanovska observed significant relation 
between polymorphism of cytokine IL4_33, 
IL4_1098 and chronic periodontitis in 
Macedonian population (2). 

In 2011, in Tervilatto study, no association 
was found between polymorphism of ILB 
(+3954) and IL1A (-889) genes and 
incidence of periodontal disease, however 
the presence of allele T in IL1B (-511) had 
an impact on periodontal disease in African 
Americans and black hybrids and genotype 
2/2 of ILRN was associated with severe 
periodontal disease. As a result allele 2/2 in 
IL1RN of Brazil total population and allele 
T in IL1B-511 in an African American and 

black hybrids considered to be a risk for 
chronic periodontitis (31). Nibiali et.al, in 
their study in 2009 discovered that genotype 
-174GG and -136GG are periodontal disease 
risk factors in whites, but such relation was 
not observed between genotypes and 
periodontitis in blacks and Asians (25). In a 
study which was led by Radvar in 2008, it 
was observed that level of IL-6 was 
significantly higher in individuals with sever 
chronic periodontal disease comparing to 
healthy individuals (26). In Baradarane 
Rahimi’s study in 2010 in Iran, genotype 
IL1RN and frequency of allele RN-IL1 was 
significantly different between the healthy 
subjects and patients with periodontal 
disease (4). Ricci et al studies show that 
there is a significant relationship between 
genotype TNFa_308 and periodontal 
disease, but there is no relation between 
periodontal disease and interleukins IL1RN-
2018, IL1B-511, il1b-3954 genotypes (27). 
Mellati observed no relation between the 
nucleotide polymorphism at IL10_1082 
position and incidence of aggressive 
periodontitis (21). Ebadian in Mashhad 
(Khorasan) concluded that the difference 
between IL_1β polymorphism in position 
3454, IL_1α (-889) and TNFα (-308) and 
aggressive periodontitis, both in terms of 
genotype and allelic difference were not 
statistically significant (10). Kiani et al 
discovered no association between IL_1α (-
889) polymorphism and periodontitis and 
presence or absence of allele 1 and allele 2 
has no effect on periodontal disease (16). 
Schulz et al found no association between 
the IL1Band3962, IL1a-889 and aggressive 
periodontal disease (28). Karasneh et al, in 
Jordan, found that there is association 
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between chronic periodontal disease and 
polymorphism of IL-1RN (8006) and IL-
1RN VNTR genes, however no relation was 
found between such polymorphism and 
aggressive periodontitis. No association was 
found between polymorphism of, IL1-
RN9589,IL-1α-889,IL-1β+3953,IL1β-511 , 
IL1β -35 IL1- RN11100 genes and 
periodontal disease as well (15). Atanasovka 
et al concluded that polymorphism of IL4-
33, IL4-1098 has strong association with 
incidence of periodontal disease in 
Macedonian population (2). 

According to the studies reviewed, we can 
conclude that due to the  lack of association 
between polymorphisms 
of,IL1β+3953,IL1β3962, TNFα308,IL1β-
511,IL1RN(VNTR),IL1RN8006,IL10-
1082,IL1RN-2018IL1α-889,IL1β-35,IL1-
RN9589,   IL1RN11100 , IL1β+3954 genes 
and periodontitis in communities studied, 
using these genes as risk markers in 
different periodontal diseases is 
questionable. On the other hand, 
polymorphism of 1363 IL6-174, IL4-

1098,IL4-33,TNFα-308 , IL6- IL1RN,،IL1β-
511,IL1RN VNTR,IL1RN 8006 genes is 
proposed as a risk marker in diagnosis of 
periodontal diseases.  

The most important cause of the difference 
in results of these studies could be due to 
racial differences (10), since racial 
differences play a crucial role in 
susceptibility to periodontal disease. The 
difference between allele frequencies in 
different populations explains the necessity 
of conduction of similar studies (33). the 
advantages of the association between 
genetic factors and periodontal disease can 
be as followings: Early diagnosis in patients 
who are at risk due to genetic factors, they 
may be subjected to preventive treatments, 
finally identification of the young people 
who do not have periodontitis but are at risk 
of sever periodontics due to genetic factors. 
Such individuals can be treated quickly and 
more effectively to be immune from 
progressive nature of the disease (17). 
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