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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Periodontitis is a multifactorial inflammatory disease of the 

tooth-supporting tissues caused by dental biofilm and mediated 
by the host immune response. Interleukin-1 is a key pro-
inflammatory cytokine implicated in periodontal inflammation, 
connective tissue breakdown, and disease progression. Beyond 
microbial and environmental factors, genetic polymorphisms 
affecting interleukin-1 activity contribute to interindividual 
variability in disease susceptibility, progression, and treatment 
response. This review examines the association between 
interleukin-1 gene polymorphisms and periodontitis risk across 
different populations, ethnic groups, clinical conditions and 
demographics. Data were retrieved from the PubMed database, 
covering publications from 2007 to 2024, using the following 
search strategy: (“periodontitis” OR “periodontal disease”) 
AND (“interleukin-1” OR “IL-1”) AND “polymorphism”. 
Only human studies investigating the association between 
interleukin-1 polymorphisms and susceptibility to periodontal 
diseases were selected. Exclusion criteria included animal 
studies, meta-analyses and review articles. Although results 
are sometimes conflicting, most studies identify interleukin-1 
polymorphisms as significant genetic risk factors for periodontal 
diseases, suggesting—at least to some extent—shared genetic 
susceptibility across populations or among different ethnic 
groups within a given population. Understanding population- 
and ethnicity-related genetic influences may improve risk 
assessment, enable early identification of susceptibility, and 
support the development of personalized preventive and 
therapeutic strategies.

Key words. Periodontitis, interleukin-1, polymorphism, 
population, ethnicity.
Introduction.

Periodontitis is a multifactorial disease of the tooth supporting 
tissues which is characterized with periodontal pocket formation, 
attachment loss and bone resorption [1].

The biofilm formation is important in stimulating the 
inflammatory host response, but disease progression depends on 
the disruption of the homeostatic balance between the dysbiotic 
microflora and the host [2]. Specifically, inflammatory reactions 
cause an increase in gingival crevicular fluid. Crevicular 
fluid includes all host immune factors together with collagen 
degradation products, immunoglobulin, serum proteins, 
cytokines, chemokines, remnants of immune cells, desquamated 
pocket epithelial cells, and, more importantly, abundant collagen 
peptides that are degraded by matrix metalloproteinases 
involved in the degradation of gingival collagen. Additionally, 
in inflammatory conditions, an anoxic environment develops, 
causing the proliferation of anaerobic bacteria [3].

The identification of genetic determinants of periodontitis 
has important clinical implications for the development of 
individualized treatment strategies. Interindividual variability 
in disease susceptibility, progression, and response to therapy 
cannot be fully explained by microbial or environmental factors 
alone, highlighting the contribution of host genetic background. 
Genetic polymorphisms affecting inflammatory mediators, 
particularly within cytokine pathways, may influence the 
magnitude of the host immune response and thereby modify 
periodontal tissue destruction [4]. Understanding these genetic 
differences may enable improved risk stratification, early 
identification of susceptible individuals, and tailored preventive 
and therapeutic approaches. In the context of precision 
medicine, incorporating genetic information into periodontal 
care holds promise for optimizing treatment outcomes, guiding 
maintenance protocols, and reducing disease recurrence by 
aligning interventions with the patient’s individual biological 
profile [4,5].

Interleukin-1 (IL-1) is a key pro-inflammatory cytokine 
that plays a central role in the initiation and progression of 
periodontitis. IL-1α and IL-1β are produced primarily by 
activated macrophages, monocytes, and fibroblasts in response 
to periodontal pathogens and regulate the host inflammatory 
response within periodontal tissues [6,7]. Increased levels of 
IL-1 have been consistently detected in gingival tissues and 
gingival crevicular fluid of patients with periodontitis and have 
been correlated with clinical parameters such as probing depth, 
clinical attachment loss, and alveolar bone resorption [8]. IL-1 
promotes the expression of matrix metalloproteinases and other 
inflammatory mediators, enhances osteoclast differentiation, 
and stimulates bone resorption, thereby contributing to 
connective tissue degradation and periodontal destruction [6,9]. 
Dysregulation of IL-1 activity, whether driven by environmental 
factors or genetic polymorphisms within the IL-1 gene cluster, 
may lead to an exaggerated inflammatory response and increased 
susceptibility to periodontal disease [10].

We herein try to elucidate the relevance of IL-1 polymorphisms 
in the risk scale for periodontal diseases using the available 
research data from different population.
IL1 polymorphisms and periodontitis.

The IL-1B +3954 polymorphism is among the most 
extensively investigated SNPs in relation to periodontitis and 
has been reported to increase the risk of the disease in Japanese 
[11], South African [12], Chilean [13], Iranian [14], Spanish 
[15], Korean [16], and Pakistani populations [17]. Additionally, 
this variant has been associated with disease severity in Yemeni 
[18] and Lebanese populations [19]. One study has reported 
IL-1B +3954 as a risk factor for aggressive periodontitis in 
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Algerian individuals [20], as well as for apical periodontitis 
in an American population [21]. Furthermore, IL-1B +3954 
has been shown to increase the risk of chronic periodontitis 
in Chinese [22], Indian [18,23,24], Brazilian [25], Peruvian 
[26], and Kenyan populations [27]. In contrast, a protective 
role of IL-1B +3954 has also been reported, with significantly 
higher frequencies observed in healthy compared with affected 
individuals in young Japanese women [28] and in a Turkish 
population [29] (Table 1).

Numerous studies have failed to demonstrate any significant 
association between IL-1B +3954 and periodontitis, including 
studies conducted in Indian [39], Brazilian [64], German [65], 
Colombian [66], and Polish populations [67]. No specific 
association was identified with aggressive periodontitis in 
Caucasian [32], Indian [36], or Turkish populations [68], nor 
with severe periodontitis in Indonesians [69], with chronic 
periodontitis in Indian [33], Spanish [70] and Malaysian 
populations [71], or with post-treatment periodontitis in a 
Brazilian population [35] (Tables 1-2).

Associations between the IL-1A −889 polymorphism and 
periodontitis have been reported across multiple populations. 
Significant associations have been identified in Chilean [13], 
Macedonian [46], and Spanish populations [15]. Furthermore, 
this variant has been linked to severe periodontitis in Yemeni 
[43] and Lebanese populations [19]. Associations with chronic 
periodontitis have been documented in Caucasian [72], Indian 
[24,54], Kenyan [27], and Chinese populations [58]. IL-1A 
−889 polymorphism has also been reported to be associated with 
aggressive periodontitis in Indian [50] and Algerian populations 
[20] (Table 1). In contrast to these findings, several studies have 
reported no significant association between the IL-1A −889 
polymorphism and periodontitis. Specifically, no association 
was observed in German [65] and Turkish populations [30]. 
Likewise, studies conducted in Brazilian [1], Caucasian [32] 
and Romanian population [76], found no association between 
this variant and aggressive periodontitis. Furthermore, IL-1A 
−889 was not associated with post-treatment periodontitis in 
Brazilian population [35] (Tables 1-2).

The IL-1B −511 polymorphism has also been investigated 
with respect to periodontitis susceptibility. Associations with 
periodontitis have been reported in Turkish [30], Chilean [13], 
Macedonian [46], and Brazilian populations [56]. Moreover, a 
study including four different ethnic groups (Caucasians, African 
Americans, Hispanics, and Asians) identified IL-1B −511 as 
a risk factor for chronic periodontitis, a finding that was also 
reported in Indian population [54] (Table 1). Conversely, this 
polymorphism was found to be associated with a reduced risk of 
apical periodontitis in a Serbian population [55]. No significant 
association between IL-1B −511 and periodontitis was observed 
in Polish population [67], nor with chronic periodontitis in 
Malaysian population [71] or aggressive periodontitis in Indian 
population [36] (Tables 1-2). 

Evidence regarding the role of the IL-1A +4845 polymorphism 
remains limited. To date, only one study has reported an 
association between this variant and periodontitis in a Japanese 
population [11] (Table 1). In contrast, a small number of studies 
have found no significant association between IL-1A +4845 
and periodontitis in Indian population [39], nor with chronic 

periodontitis in a Spanish population [70]. In addition, there was 
found no association between IL-1A +4845 with the severity 
or the predisposition to aggressive periodontitis in Turkish 
population [68] (Tables 1-2).

Polymorphisms in the IL1RN gene, which encodes the 
interleukin-1 receptor antagonist, have been reported to increase 
susceptibility to chronic periodontitis in Indian population [24] 
and to aggressive periodontitis in Brazilian population [25] 
(Table 1). However, these variants were found to reduce the risk 
of periodontitis in Spanish individuals carrying the IL1A −889 
and IL-1B +3954 polymorphisms [15]. A study conducted in 
a German population did not identify any significant effect of 
IL1RN polymorphisms on periodontitis risk [65] (Tables 1-2).
Combined Effects of Genetic Polymorphisms on Peri-
odontitis.

Beyond the investigation of individual SNPs, several studies 
have examined the combined effects of multiple polymorphisms 
on periodontitis development. A study conducted in a Brazilian 
population reported that the co-presence of the IL1B +3954T 
allele and IL1RN variants was associated with an increased 
risk of chronic periodontitis [25]. Similarly, another study 
demonstrated that the combined presence of IL1B −31, IL1B 
+3954, and IL10 −819 polymorphisms increased susceptibility 
to periodontitis in an Indian population [54]. An elevated 
susceptibility to chronic periodontitis was also observed in a 
Japanese population carrying the IL-1A +4845 T and IL-1B −31 
T alleles in combination, whereas a reduced risk was reported in 
individuals harboring both the IL-1A +4845 G and IL-1B −31 C 
alleles [31] (Table 1). 
Demographic and smoking characteristics.

In individuals aged 60 years or older, the IL-1α +4845T allele 
was observed at a higher frequency and was associated with 
severe periodontitis in the presence of coronary disease [1]. 
Furthermore, male sex, increasing age, and carriage of the IL-
1B −511T allele have been identified as significant risk factors 
for higher periodontal scores (Table 1) [30].

The IL1B +3954T allele has been identified as a risk factor for 
chronic periodontitis, particularly among smokers and female 
individuals [25]. In addition, non-pregnant women affected 
by periodontitis were reported to exhibit a significantly higher 
frequency of the IL-1B +3954 variant—approximately 13-fold—
compared with non-pregnant women without periodontitis, 
while pregnancy itself was not found to influence periodontal 
disease status [42]. Conversely, a reduced risk of periodontitis 
associated with IL-1B +3954 has been reported in young 
Japanese women, suggesting a potential protective effect of this 
polymorphism in this population [28]. Among pregnant women, 
carriage of IL1RN allele 2 has been associated with an increased 
risk of preterm birth and low birth weight in the presence of 
periodontitis [52]. Men carrying IL1R polymorphisms have 
been shown to exhibit greater susceptibility to periodontitis 
compared with women [56]. In a population-based study, the 
presence of IL1B +3954 was associated with a reduced risk of 
developing both periodontitis and type 2 diabetes mellitus, with 
the strongest protective effect observed in women [57]. Finally, 
men with increased wrist circumference who carried at least 
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No. Author Publ. 
year Population Health condition IL-1 subtype(s) IL-1 SNP(s) Main finding Ref.

1 Gotenier et al. 2008 American 
Severe periodontitis
 + acute coronary
syndrome / angina

IL-1α IL-1A +4845

IL-1α +4845T variant more
common in > or =60 years of age,
and in severe periodontitis with
coronary disease.

[1]

2 Wagner et al. 2007 Caucasian Chronic periodontitis
 (CP) IL-1α, IL-1β IL-1A -889, 

IL-1B +3953
Association between the IL-1
polymorphisms and CP [11]

3 Kobayashi et al. 2007 Japanese Periodontitis and
rheumatoid arthritis IL-1α, IL-1β IL-1A +4845, 

IL-1B +3954

Polymorphisms constitute a
common risk factor for rheumatoid
arthritis and periodontitis

[30]

4 Akman et al. 2008 Turkish Periodontal disease IL-1α, IL-1β
IL-1A-889, 
IL-1B -511, 
IL-1B +3962

Male gender, age and carrying IL-
1B-511T allele are significant risk
factors for higher periodontal scores

[31]

5 Komatsu et al. 2008 Japanese Chronic periodontitis IL-1α, IL-1β IL-1A +4845,
IL-1B -31 

Reduced susceptibility to chronic
periodontitis in patients with IL-
1A +4845 G plus IL-1B –31 C.
Increased susceptibility to CP in
patients with IL-1A +4845 T plus
IL- 1B –31 T 

[32]

6 Struch et al. 2008 German Periodontitis with 
type 2 diabetes IL-1α, IL-1β

IL-1A −889, 
IL-1B +3954, 
IL-1B -511 

Subjects with diabetes having IL-1
haplotypes were more susceptible to 
periodontitis and severe periodontal 
disease 

[33]

7 Saleh et al. 2009 South
African Periodontitis IL-1α, IL-1β  IL-1A -4845, 

IL-1B +3954

IL-1 polymorphism present in few
subjects. IL-1A significantly higher
in patients than controls.

[34]

8 Stein et al. 2009 German Periodontitis IL-1α, IL-1β IL-1A-889, 
IL-1B +3954

IL-1 genotype-positive patients
with acute myocardial infarction
had slightly increased periodontitis

[35]

9 Lopez et al. 2009 Chilean Periodontitis and 
diabetes IL-1α, IL-1β

IL-1A -889, 
IL-1B +3954, 
IL-1B -511

Periodontitis significantly
associated with   IL-1A -889 TT, IL-
1B +3954 TT and IL-1B -511 CC
genotypes. No association between 
diabetes and IL-1 polymorphisms

[36]

10 Shete et al. 2010 Indian
Chronic and 
aggressive 
periodontitis

IL-1α, IL-1β
IL-1B +3954, 
IL-1B -511, 
IL-1B -31

IL-1B +3954 C a risk factor
for chronic periodontitis. No
polymorphisms found in patients
with aggressive periodontitis

[37]

11 Morsani et al. 2011 American Apical periodontitis IL-1β IL-1B +3954
The presence of the polymorphism
increased the risk of apical
periodontitis seven-fold

[38]

12 Khocht et al. 2011 Indian Periodontitis and 
Down Syndrome IL-1α, IL-1β

IL-1A +4845, 
IL-1B +3954, 
IL-1RN +2018

Polymorphisms in Down Syndrome
(DS) subjects as frequent as general
population but tended to confer
a protective effect against loss of
periodontal attachment in DS

[39]

13 Yang et al. 2011 Chinese Chronic 
periodontitis IL-1β IL-1B +3954 

Polymorphism significantly
associated with the risk of chronic
periodontitis

[40]

14 Schulz et al. 2011 German Aggressive 
periodontitis IL-1α, IL-1β

IL-1A -889, 
IL-1B -511, 
IL-1B +3954, 
IL-1R -1970

Carriers of IL-1A -889, IL-
1B +3954 and carriers of both
had a twofold higher risk for
subgingival occurrence of
A.actinomycetemcomitans

[41]

15 Pretzl et al. 2011 German Periodontitis IL-1α, IL-1β IL-1A -889, 
IL-1B +3953 

IL-1-polymorphism a risk indicator
for tooth loss in non-smoking
patients with untreated periodontal
disease 

[42]

Table 1. Studies reporting associations between IL-1 polymorphisms and periodontal diseases.
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No. Author Publ. 
year Population Health condition IL-1 subtype(s) IL-1 SNP(s) Main finding Ref.

16 Otenio et al. 2012 Brazilian Periodontitis and
pregnancy IL-1β IL-1B +3954

Expression of IL-1B in the non-
pregnant women with periodontal
disease 12.6 times higher than in
the non-pregnant women without
periodontal disease. Periodontal
disease not influenced by pregnancy

[43]

17 Al-Hebshi et al. 2012 Yemeni Severe chronic
periodontitis IL-1α, IL-1β IL-1A −889, 

IL-1B +3954
The two haplotypes are associated
with severe chronic periodontitis [18]

18 Masamati et al. 2012 Indian
Chronic and 
aggressive
periodontitis

IL-1β IL-1B +3954 Polymorphism is associated only 
with chronic periodontitis [44]

19 Braosi et al. 2012 Brazilian Periodontitis and
chronic kidney disease IL-1α, IL-1β

IL-1A-889, 
IL1B-511, 
IL1B +3954, 
IL1RN

Increased levels of transcripts
of IL1A, IL1B and IL1RN in
periodontitis  patients. IL1RN
associated with increased risk for
CKD and for PD in CKD patients.

[45]

20 Tawil et al. 2012 Lebanese Chronic periodontitis IL-1α, IL-1β IL-1A -889, 
IL-1B +3954 

Subjects homozygous for allele2
of the IL-1β+3954 and IL-1α-889
at higher risk for severe chronic
periodontitis

[19]

21
Atanasovska -
Stojanovska et 
al.

2013 Macedonian Chronic periodontitis IL-1α, IL-1β

IL- 1A -889, 
IL1B -511, 
IL1B +3962, 
IL1R +1970

Only IL1B -511/C:T significantly
higher in patients with periodontitis. [46]

22 Baldini et al. 2013 Italian
Chronic periodontitis
and vitamin 
D receptor

IL-1β IL-1B +3953
t allele of the IL-1β +3953 a
slightly protection against the risk
of periodontitis.

[47]

23 Ayazi et al. 2013 Iranian
Generalized
aggressive
periodontitis

IL-1β IL-1B +3954
Positive association between
distribution of IL-1B genotypes and
the risk of periodontitis

[14]

24 Tanaka et al. 2014 Japanese Periodontitis IL-1α, IL-1β IL-1A −889, 
IL-1B +3954

IL-1B associated with a reduced
risk of periodontal disease in young
Japanese women

[28]

25 Armingohar et 
al. 2014 Norwegian 

Chronic periodontitis,
atherosclerotic and
aortic aneurysmal
vascular disease

IL-1α, IL-1β

IL1A -889, 
IL1B +3954, 
IL1B -511, 
IL1RN-VNTR 

Association of genetic
polymorphisms with risk for
chronic periodontitis in patients
with aortic aneurysmal vascular
diseases

[48]

26 Kamei et al. 2014 Japanese Aggressive
periodontitis IL-1R IL1R1, IL1R2

Genetic susceptibility of aggressive
periodontitis within or close to the
IL1R2 locus 

[49]

27 Sharma et al. 2014 Indian Chronic periodontitis
and diabetes IL-1β IL-1B +3954

Allele C of IL-1B +3954 a risk
factor for chronic periodontitis with
type 2 diabetes

[23]

28 Puri M., et al. 2015 Indian

Generalized
aggressive and 
chronic
periodontitis

IL-1α IL-1A -889

Positive association between 
aggressive periodontitis and the
presence of the IL-1A-889, allele 2
polymorphism

[50]

29 Wu et al. 2015

Caucasians, 
A f r i c a n 
Americans, 
H i s p a n i c s 
and Asians

Chronic periodontitis IL-1β

IL1B −511, 
IL1B −1464, 
IL1B −3737, 
IL1B +3877

Associations of IL-1B
polymorphisms on the severity
of chronic periodontitis in four
different ethnicities

[51]

30 Lavu et al. 2015 Indian Chronic periodontitis IL-1α, IL-1β

IL1A -889, 
IL1A +4845, 
IL1B -511,  
IL1B +3954, 
IL-1RN - VNTR

IL1B +3954 and IL1RN-VNTR
associated with susceptibility to
chronic periodontitis 

[24]

31 Boukortt et al. 2015 Algerian Aggressive and
chronic periodontitis IL-1α, IL-1β IL-1A -889, 

IL-1B +3954

Polymorphisms associated with
susceptibility to aggressive
periodontitis

[20]
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year Population Health condition IL-1 subtype(s) IL-1 SNP(s) Main finding Ref.

32 Kayar et al. 2015 Turkish
Chronic periodontitis
and adverse pregnancy
outcomes

IL-1α, IL-1β, 
IL1RN

IL-1A +4845, 
IL-1B +3954, 
IL-1RN 

IL-1RN allele 2 increase the risk of
preterm/low birth weight outcome
in women with periodontitis 

[52]

33 Ribeiro et al. 2016 Brazilian Aggressive and
chronic periodontitis IL-1β, IL1RN

IL1B-511, 
IL1B +3954,
IL1RN- VNTR

The IL1B +3954T a risk for
chronic periodontitis particularly
in smokers and females. IL1RN
increased the risk of aggressive
periodontitis. Combinations of the
IL1B + 3954T and IL1RN increase
the risk of chronic periodontitis.

[25]

34 Wilkins et al. 2017 American Periodontitis and
obesity IL-1α, IL-1β

IL1A +4845, 
IL1B −511, 
IL1B −1464, 
IL1B −3737, 
IL1B +3877, 
IL1B +3954

Men with waist circumference to
height >50% with polymorphism, at 
higher risk for disease progression.
IL-1 SNP positives exhibited earlier
progression of disease

[53]

35 Mesa et al. 2017 Spanish Generalized
periodontitis

IL-1α, IL-1β, 
IL1RN

IL1A −889, 
IL-1B +3954,
IL1RN +2018

Polymorphism in IL-1A and/or
IL-1B associated with a higher
likelihood of periodontitis,
which reduced when IL-1RN
polymorphism also present

[15]

36 R e y e s -
Mandujano et al. 2018 Peruvian Chronic periodontitis IL-1β IL-1B +3954

The presence of allele 2 and the
positive genotype (2-2) greater risk
for chronic periodontitis

[26]

37 Wagaiyu et al. 2018 Kenyan Chronic periodontitis IL-1α, IL-1β

IL-1A -889, 
IL-1A +4845, 
IL-1B -511, 
IL-1B +3954

IL-1B +3954 in Taitas and IL-
1A-889 in Swahilis and allele 1 at
all four loci associated with chronic
periodontitis in both ethnic groups

[27]

38 Majumder et al. 2019 Indian Chronic periodontitis IL-1α, IL-1β

IL1A -889, 
IL1B -31, 
IL1B -511, 
IL1B + 3954

Polymorphisms associated with
chronic periodontitis. The best
gene-gene interaction model IL1B-
31 X IL1B+3954 X IL10-819 

[54]

39 Jacovlejvic et al. 2020 Serbian Apical periodontitis IL-1β IL-1B -511
IL-1B -511 polymorphism
decreases the risk of apical
periodontitis development

[55]

40 Kim et al. 2020 Koreans Periodontitis IL-1β IL-1B +3954 Polymorphism associated with
increased risk of periodontitis [16]

41 de Alencar et al. 2020 Brazilian Periodontitis IL-1α, IL-1β, 
IL1R, IL1RN

IL1A -88, 
IL1B -511, 
IL1B +3962, 
IL1R +1970, 
IL1RN 11100 

Polymorphisms in IL1B associated
with periodontitis susceptibility.
Men carrying IL1R polymorphism
greater susceptibility than women
for developing periodontitis

[56]

42 Cirelli et al. 2020 Brazilian Periodontitis and
diabetes IL-1α, IL-1β IL1A −889, 

IL1B + 3954 

IL1B polymorphism having
individuals significantly less likely
to develop P + T2DM for all
population and mainly for women

[57]

43 She et al. 2021 Chinese Chronic periodontitis IL-1α IL1A -889
Significant association between
polymorphism and chronic
periodontitis

[58]

44 Pani et al. 2021 American Periodontitis IL-1β IL-1B +3954

Independent association of both
polymorphism and red complex
bacterial species with increased
IL-1B levels in gingival crevicular
fluid of periodontitis sites

[59]

45 Mahendra et al. 2021 Indian

Generalized
periodontitis and
coronary artery 
disease

IL-1β IL-1B +3954

Allele frequency different
among patients with generalized
periodontitis with and without
coronary heart disease

[60]

46 Majeed et al. 2021 Pakistani Chronic periodontitis IL-1β IL1B +3954 Polymorphism associated with
periodontitis [17]
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No. Author Publ. 
year Population Health condition IL-1 subtype(s) IL-1 SNP(s) Main finding Ref.

47 Brodzikowska 
et al. 2022 Polish Periodontitis 

(Stage III Grade B) IL-1α, IL-1β IL-1A-889, 
IL-1B +3953

IL-1B+3953 C/T more predominant
in patients. Reduced susceptibility
to periodontal disease present in
IL-1A-889 and IL-1B+3953 C/C
homozygotic patients

[61]

48 Özturk et al. 2023 Turkish Periodontitis 
(Stage III Grade B/C) IL-1α, IL-1β IL‑1A −889, 

IL-1B +3954

IL-1A polymorphism not associated
with periodontitis. C allele in IL-
1B polymorphism more frequent in
healthy individuals. 

[29]

49 Dahash & 
Hussein 2023 Iraqi Periodontitis IL-1β IL-1B +3954

Allele T could be a protective
factor, while allele C of this
polymorphism could be a risk factor
for periodontitis

[62]

50 Emulina et al. 2024 Latvian
Periodontitis in
phenylketonuria and
diabetes

IL-1β IL-1B +3954

Genetic associations
between polymorphism and
oral hygiene assessment in
phenylketonuria and type 1 diabetes
groups

[63]

No. Author Publ.
year Population Health condition IL-1 subtype(s) IL-1 SNP(s) Main finding Ref.

1 De Freitas et al. 2007 Brazilian
Generalized 
aggressive 
periodontitis 

IL-1α IL-1A -889
No association was observed 
between generalized aggressive
periodontitis and IL-1A 

[72]

2 Fiebig et al. 2008 Caucasian Aggressive
periodontitis IL-1α, IL-1β

IL-1A-4840, 
IL-1A -889, 
IL-1B+3954, 
4 SNPs of introns

No significant association between
IL-1 polymorphisms and aggressive
periodontitis

[73]

3 Geismar et al. 2008 Danish
Periodontitis with
coronary 
heart disease

IL-1α, IL-1β IL-1A +4845, 
IL-1B -511 

No associated between SNPs and
the co-occurrence of coronary heart
disease and  periodontitis

[74]

4 Kaarthikeyan et al. 2009 Indian Chronic 
periodontitis IL-1β IL-1B +3954

No significant association between
IL-1B polymorphism and chronic
periodontitis 

[12]

5 Siqueira Jr et al. 2009 Brazilian Apical 
periodontitis IL-1α, IL-1β IL-1A –889 

IL-1B + 3954 

No significant association between 
IL-1 polymorphisms with post
-treatment apical periodontitis

[13]

6 Karasneh et al. 2010 Jordanian
Chronic and 
aggressive 
periodontitis

IL-1α, IL-1β

IL-1A -889; 
IL-1B -511, 
-35, +3953; 
IL-1RN +8006/ 
+9589/ +11100

IL-1 polymorphisms not associated
with either chronic or aggressive 
periodontitis

[21]

7 Gayathri et al. 2011 Indian Chronic
periodontitis IL-1α, IL-1β IL-1A +4845, 

IL-1B+3954 
No association between
polymorphisms and periodontitis [22]

8 Bascones-
Martinez et al. 2012 Spanish Chronic 

periodontitis IL-1α, IL-1β IL-1A +4845, 
IL-1B +3954

IL-1A polymorphisms not genetic
markers of chronic periodontitis. No
overproduction of IL-1B in gingival
crevicular fluid

[70]

9 Yucel et al. 2013 Turkish Aggressive and 
chronic 
periodontitis

IL-1β IL-1B +3954

No association between
polymorphism and the susceptibility
or severity factor in aggressive
periodontitis. Association of allele 2
frequency and higher percentage of
bleeding on probing sites in chronic
periodontitis

[68]

10 Auerkari et al. 2013 Indonesian Periodontitis and 
C-reactive protein IL-1β IL-1B +3954

Severe periodontitis associated with
age and smoking but not with the
polymorphisms of IL-1B or CRP in
adult males

[69]

Table 2. Studies reporting no associations between IL-1 polymorphisms and periodontal diseases.
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No. Author Publ.
year Population Health condition IL-1 subtype(s) IL-1 SNP(s) Main finding Ref.

11 Zuccarello et al. 2014 Italian Chronic 
periodontitis IL-1α, IL-1β

IL1A -889, 
IL1B +3953/4,
IL1RN +2018

No association between periodontitis
and IL1 gene cluster polymorphisms,
and diet. 

[75]

12 Barnea et al. 2015 Romanian
Generalized 
aggressive 
periodontitis

IL-1α IL-1A -889
Polymorphism not associated
with susceptibility to generalized 
aggressive periodontitis

[76]

13 Mendonca et al. 2015 Brazilian Periodontitis IL-1β IL-1B +3954 Polymorphism not an etiological
factor for periodontitis [64]

14 Deppe et al. 2015 Caucasians Periodontitis and
diabetes

IL-1α, IL-1β, 
IL1RN

IL1A −889, 
IL1B +3954, 
IL1RN 

Periodontal disease more severe
in patients with type 2 diabetes
mellitus. No association between 
polymorphisms and periodontitis

[65]

15 Isaza-Guzman 
et al. 2016 Colombian Chronic 

periodontitis IL-1β IL-1B +3954 No association between
polymorphism and disease status [66]

16 Arora et al. 2017 Malaysian Chronic 
periodontitis IL-1β IL-1B +3954, 

IL-1B-511

Polymorphism not associated 
with severe chronic generalized
periodontitis among Malay, Chinese,
and Indians in Malaysia

[71]

17 Mazurek-Mochol 
et al. 2019 Polish Periodontitis IL-1β IL-1B +3954, 

IL1B −511

No difference in the distribution of
polymorphisms between patients and
controls, smokers or non-smokers

[67]

one of six investigated SNPs were found to be at higher risk of 
obesity and exhibited earlier disease progression (Table 1) [53].

The IL-1B +3954 polymorphism has been associated with 
severe periodontitis among smokers (Table 1) [69]. Moreover, 
the IL-1B +3954T allele has been reported as a risk factor 
for chronic periodontitis, particularly in smokers and female 
individuals (Table 1) [25]. However, findings across studies 
remain inconsistent, as other investigations have reported no 
significant correlation between periodontitis and smoking status 
for this polymorphism, as well as for IL1B −511 (Table 2) [67].
IL-1 Polymorphisms in Periodontitis and Comorbidi-
ties.

Several studies have investigated the association between 
single nucleotide polymorphisms (SNPs) and periodontitis 
in the context of systemic diseases. The IL-1α +4845T allele 
has been reported to occur more frequently in patients with 
concurrent severe periodontitis and coronary heart disease 
[1] (Table 1). By contrast, another investigation reported no 
significant relationship between the IL-1A +4845 and IL-1B 
+3954 polymorphisms and the coexistence of periodontitis and 
coronary heart disease [73] (Table 2). Individuals carrying IL-1A 
−889 and IL-1B +3954 polymorphisms who experienced acute 
myocardial infarction were observed to have a slightly increased 
susceptibility to periodontitis [34] (Table 1). Moreover, patients 
with aortic aneurysmal vascular disease harboring IL-1A −889, 
IL-1B +3954, IL-1B −511, and IL-1RN-VNTR polymorphisms 
exhibited a higher risk of developing chronic periodontitis [48]. 
Differences in the allele frequency of IL-1B +3954 were also 
noted among patients with generalized periodontitis depending 
on the presence or absence of coronary heart disease [60] (Table 
1).

No significant association was reported between diabetes and 
the IL-1A −889, IL-1B +3954, or IL-1B −511 polymorphisms in 
patients with periodontitis [13] (Table 2). In contrast, the C allele 
of IL-1B +3954 was identified in another study as a risk factor 

for chronic periodontitis among individuals with type 2 diabetes 
mellitus [23] (Table 1). Although patients with type 2 diabetes 
carrying IL-1A −889, IL-1B +3954, and IL-1RN polymorphisms 
exhibited more severe periodontal disease, no direct association 
between these polymorphisms and periodontitis was observed 
[65] (Table 2). Additionally, genetic associations between 
specific polymorphisms and oral hygiene–related parameters 
have been described in patients with phenylketonuria and type 1 
diabetes [63] (Table 1). 

An enhanced inflammatory response was observed in young 
adults with plaque-induced gingivitis carrying the IL-1A −889 
and IL-1B +3954 polymorphisms [44]. The IL-1A +4845 
and IL-1B +3954 variants have also been identified as shared 
risk factors for both periodontitis and rheumatoid arthritis 
[11]. Furthermore, associations between IL-1B and IL-1RN 
polymorphisms and increased susceptibility to periodontitis 
have been reported in patients with chronic kidney disease [45] 
(Table 1).
Discussion.

The term “aggressive periodontitis” from the old classification 
(1999) is retained for consistency with past literature. The 2017 
classification of periodontal diseases introduced the concept of 
grading, which reflects the rate of disease progression and the 
patient’s risk profile. In this context, IL-1 gene polymorphisms 
may contribute to individual variability in disease grading by 
modulating the magnitude of the host inflammatory response. 
Several studies included in this review suggest that carriers 
of specific IL-1 variants—particularly IL-1B +3954 and IL-
1A −889—tend to exhibit higher levels of pro-inflammatory 
cytokine production, which is associated with increased tissue 
destruction and more severe clinical presentation [77]. This 
hyper-inflammatory phenotype may translate clinically into 
higher-grade periodontitis (Grade B or C), characterized by 
faster progression and greater risk of attachment and bone loss. 
Furthermore, evidence indicating earlier disease onset and 
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accelerated progression in individuals with IL-1 polymorphisms 
supports their potential role as modifiers of disease grading 
rather than mere susceptibility markers. Inconsistencies across 
populations highlight that IL-1 polymorphisms alone are not 
sufficient to determine grading, but rather act in conjunction 
with environmental and systemic risk factors such as smoking, 
diabetes, and oral hygiene [2]. 

Genome-wide association studies (GWAS) do provide 
vary valuable data for a better understanding of the genetic 
basis of periodontitis [5]. GWAS on different populations 
have identified TSNAX‑DISC1 as a risk factor for chronic 
periodontitis [78], FCER1G for severe periodontitis [79] and 
three SNPs in SIGLEC9 gene region to be genetic risk variants 
for periodontitis [80]. In addition, a GWAS study on European-
Americans identified IL37 as a modulator of inflammation in 
chronic and aggressive periodontitis, through regulation of IL-
1β expression. This underlies the importance of IL-1 SNPs in 
the cascade of events related to inflammatory response [81].

Interleukin polymorphisms have been investigated not only at 
the gene level but also at the transcript and protein levels. A 
study in an American population reported elevated IL-1β levels 
in the gingival crevicular fluid of periodontitis sites [59], while 
a Brazilian study demonstrated increased transcript levels of IL-
1A, IL-1B, and IL1RN in individuals carrying the IL1B-511, 
IL1B +3954, and IL1RN polymorphisms [45]. Furthermore, 
expression of IL-1B +3954 was 12.6-fold higher in non-pregnant 
women with periodontal disease compared with those without 
the disease. Collectively, these findings suggest a significant 
association between IL-1 genotype and the magnitude of the 
inflammatory response.

Although findings are not fully consistent, the increased risk of 
concomitant periodontal disease with either diabetes, rheumatoid 
arthritis, coronary heart disease or myocardial infarction among 
individuals carrying IL-1 polymorphisms suggests at least in 
part, the existence of a shared genetic components between 
periodontal disease and these conditions. Such evidence may 
substantially enhance understanding of their potential common 
pathogenic mechanisms.

Several of the reviewed studies have examined the association 
between IL-1 gene polymorphisms and periodontal disease 
across multiple ethnicities or populations. One study evaluated 
the severity of chronic periodontitis in relation to IL1B −511, 
−1464, −3737, and +3877 polymorphisms among Caucasian, 
African American, Hispanic, and Asian individuals recruited in 
USA, Chile and China, reporting positive associations across 
all ethnic groups [51]. A study conducted in Kenya investigated 
four IL-1A and IL-1B polymorphisms in relation to chronic 
periodontitis risk in two distinct ethnic groups and identified 
IL-1B +3954 in the Taitas and IL-1A −889 in the Swahilis, 
as well as allele 1 at all four studied loci, as being associated 
with increased disease risk [27]. A study involving three ethnic 
groups in Malaysia reported no increased susceptibility to 
severe chronic generalized periodontitis associated with IL-1B 
+3954 or IL-1B −511 polymorphisms [71]. 

Several population-based studies conducted in Indian cohorts 
have reported that the IL-1B +3954 polymorphism increased 
risk of chronic periodontitis [18,23,24], whereas another 

investigation in an Indian population failed to identify any 
significant association of IL-1B +3954 with chronic periodontitis 
[33]. 

Collectively, these findings suggest some shared genetic 
susceptibility across different populations or among distinct 
ethnic groups within the same population. However, the reported 
associations remain inconsistent across studies, which limits the 
generalizability of the findings even within the same population 
or closely related ethnic groups within the same population.
Conclusion.

This review presents relevant evidence on the association 
between IL-1 polymorphisms and susceptibility to periodontal 
diseases across different populations and ethnic groups. 
Collectively, these observations suggest—at least to some 
extent—the presence of shared genetic susceptibility across 
populations or among different ethnic groups within a given 
population.

The reported findings are inconsistent, with variability in 
outcomes observed even within the same population. This 
variability may partly be attributed to underlying genetic 
heterogeneity. In addition, differences in diagnostic criteria, 
sample size, and statistical methodologies across studies could 
contribute to the reported inconsistencies, particularly among 
studies investigating the same ethnic group(s) within a given 
population. Future research should focus on developing reliable 
prognostic and diagnostic tools for periodontal diseases, 
including studying the combined effects of IL-1 polymorphisms 
and their role in disease severity and interaction with 
environmental and systemic risk factors.
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