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Abstract: 

Gingival recession is a multifactorial disease. Various factors are involved in its development and progression. The 

main factor is currently believed to be genetic, as a result of a genetically incorporated wrong ratio of size, shape 

(signs of curvature) of the roots relative to the thickness of the alveolar bone of the jaw. The aim of the research was 

to study the association of the polymorphism -511 C / T, (rs16944) of the interleukin-1b gene (IL1B) with a 

predisposition to the development of gingival recession in children and conditionally healthy donors living in the 

territory of the city of Kazan in the Republic of Tatarstan. The study included 84 children (41 girls, 43 boys) with 

gum recession. The age of the examined children was from 6 to 12 years old (average age 8.12±1.06 years), and the 

control group consisted of 283 conditionally healthy donors not having a gum recession. DNA was isolated from 

buccal epithelial cells by the sorbent method, in accordance with the attached instructions for use of the 

«AmpliPrym DNA-Sorb-B» DNA Extraction Kit («NextBio», Russia). It was shown that in the group of children with 

gum recession, the SS genotype was predominantly determined (45.2%). The ST genotype in the comparison groups 

and with the gum recession were unequivocal (39.2% and 39.5%, respectively, of the cases). T-allele carriers were 

more common in the comparison group (healthy) (P = 0.089). 
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INTRODUCTION:  

The problems of etiology and pathogenesis of gum 

recession are relevant for modern dentistry. To date, 

gum recession is a common disease, which is 

progressing with increasing age of patients [1,2,3,4]. 

 

There are several theories explaining the occurrence 

of gingival recession, in one of which genetic factors 

are analyzed, as well as the influence of exogenous 

stimuli (orthodontic appliances, denture 

constructions, small mouth vestibules, crowded teeth, 

etc.) [2]. The priority factors for the occurrence of 

gum recession are the pathology of the attachment of 

soft tissues and dental-anomalies [1]. The main 

reasons for the development of gingival recession 

are: genetic predisposition, as a result of a genetically 

incorporated improper size ratio, shape (signs of 

curvature) of the roots relative to the thickness of the 

alveolar bone jaw [2, 3, 5-8]. Functional trauma, 

aggressive teeth cleaning, iatrogenic factors are also 

important [6, 9]. 

 

At the same time, the role of genetic susceptibility to 

the development of many dental diseases, including 

gingival recession, and the intensity of their 

progression is currently not well understood. 

 

Currently, many authors have shown that carriers of 

certain alleles of some cytokine genes have an 

increased risk of developing periodontal diseases, a 

significant correlation has been found between the 

severity of periodontitis and the increased expression 

of IL1B, TNF-[10-17]. 

 

It is known that a gene is a region of chromosomal 

DNA consisting of exons, protein-coding regions, 

and introns, and segments that carry no information. 

The gene on both sides is limited to the regulatory 

regions responsible for the initiation and synthesis of 

RNA. The biological role of most genes is in coding 

information about the structure of certain proteins. 

According to modern concepts, individual differences 

of each person are due to gene polymorphisms. 

Genetic polymorphism - the diversity of nucleotide 

sequences of a gene, including its allelic forms, can 

be characterized as the difference in the nucleotide 

sequence of a DNA molecule that is observed 

between individuals. Mutations are changes in the 

nucleotide sequence, which lead to gross 

dysfunctions of the encoded proteins, significantly 

affect human vitality and are common in a population 

with a frequency of less than 1%. Polymorphic genes 

are genes manifested in a population by a variety of 

alleles. Genes of predisposition are mutant alleles that 
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are compatible with birth and life in the postnatal 

period, but under adverse conditions may contribute 

to the development of one or another disease [18]. 

Polymorphism inside the exon of a gene can lead to 

changes in the structure of the protein and disruption 

of its functions, and within the regulatory region of 

the gene - to a violation of transcription and protein 

synthesis. 

 

As a result of the implementation of the project 

“Human Genome” (1990-2003), genes have been 

identified that lead to hereditary human diseases and 

increase the risk of developing multifactor diseases. 

It is known that natural polymorphism in cytokine 

genes determines the individual features of the 

synthesis and biological activity of cytokine 

molecules [19]. Cytokines are a group of non-

enzymatic protein hormones that are mediators of 

cell-cell interactions, are involved in the induction of 

inflammation and determine the nature of the 

immune response to provoking factors. Cytokines 

include interferons, chemokines, colony-stimulating 

factors, interleukins, and other endogenous mediators 

[20, 21]. One of the key inflammatory cytokines is 

interleukin-1 (IL-1), a cytokine with a broad 

spectrum of biological and physiological effects. IL-1 

is a cytokine with fibrogenetic and pro-inflammatory 

properties. The most important members of the IL-1 

family are IL-1-alpha, IL-1-beta and their natural 

inhibitor, an antagonist of IL-1 receptors (IL-1Ra) 

[21]. IL-1α and IL-1β are two separate gene products. 

[21]. 

 

The IL1B gene, encoding IL-1β, is located in the 

2q13-q21 region of the 2nd chromosome and 

contains 22 exons, 20 of which are alternative (ie, 

have structural variants) and 9 introns, of which 8 are 

alternative. In the region of this gene, 135 single 

nucleotide substitutions were found. 

 

A number of point markers of the IL1B gene were 

identified: -3737, -1469, -999, -511, -31, +3953, 

+3962, but the two studied IL1B polymorphisms are 

the most studied: in the 5th exon (C3953T) and the C 

– 511T polymorphism (replacement of cytosine 

nucleotide (C) with thymine (T) at position -511 of 

the nucleotide sequence in the promoter part [22]. In 

variant –511T, IL-1β production is increased, which 

leads to activation of local inflammatory reactions 

[23, 24]. 

 

Considering the high prevalence of gingival 

recessions in children, as well as the fact that the 

etiology of the educational process and the factors 

triggering gum recession are not well understood, it is 

relevant to study the polymorphism of cytokine genes 

involved in various body reactions and the study of 

molecular genetic criteria leading to gum recession. 

 

The purpose of this study was to study the association 

of the polymorphism -511 C / T, (rs16944) of the 

interleukin-1 gene (IL1B) with a predisposition to 

the development of gingival recession in children and 

conditionally healthy donors living in Kazan, the 

Republic of Tatarstan. 

 

MATERIAL AND METHODS:  

84 children (41 girls, 43 boys) with gum recession 

were examined. The age of the examined children 

was from 6 to 12 years old (average age 8.12 ± 1.06 

years). Patients were included in the appropriate 

group after establishing the diagnosis of the disease, 

confirmed using clinical and laboratory and 

instrumental methods of examination; the control 

group consisted of 283 conditionally healthy, not 

having a recession gums, donors. The groups were 

comparable in age and sex. All study participants 

were of Caucasian origin and lived in the territory of 

Kazan, the Republic of Tatarstan.   

 

The criteria for inclusion in the study was the 

presence of a recession of the gums of I, II class 

according to Miller, which was determined visually 

and / or using an x-ray method [25]. 

 

Exclusion criteria from the study: the absence of gum 

recession, the presence of other periodontal diseases, 

patients of another ethnic group. All patients 

according to the history of the disease were analyzed 

complaints and anamnesis of the disease 

 

Parents of all patients signed voluntary informed 

consent before the study. The permission of the Local 

Ethics Committee of Kazan State Medical University 

of the Ministry of Health of Russia (Minutes No. 6 of 

June 28, 2016) has been obtained to conduct the 

study. 

 

To study the polymorphisms of the C (-511) T 

(rs16944) IL1B gene, genomic DNA samples isolated 

from buccal epithelial epithelial cells, obtained by 

scraping with a sterile, universal disposable probe, 

were used. DNA was isolated by the sorbent method, 

in accordance with the attached instructions for use of 

the AmpliPrime DNA-Sorb-B DNA Extraction Kit 

(NextBio, Russia). The isolated DNA was placed in a 

freezer and stored at t -20 ° C until the PCR was 

performed. 

 

Determination of the polymorphism C (-511) T 

(rs16944) IL1B gene was performed by allele-

specific polymerase chain reaction (PCR) using 
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dvuhpraymernoy system followed by restriction 

analysis (forward primer - 

TGGCATTGATCTGGTTCATC, reverse primer - 

GTTTAGGAATCTTCCCACTT, restriction enzyme 

Aval ( «SkyGene», Russia). PCR was carried out in a 

DT-96 amplifier (DNA technology, Russia) [26]. 

 

Analysis of the lengths of restriction products was 

carried out by electrophoretic separation in an 8% 

polyacrylamide gel (PAAG) followed by staining 

with ethidium bromide (5 μg / l) followed by 

visualization in transmitted ultraviolet light and 

documentation using the photodocumentation system 

using the transilluminator ЕТSVilberLourmat 

(France).  

 

Statistical data processing was performed using the 

standard package GraphPadInStat. Correspondence 

of the distribution of genotypes in Hardy-Weinberg 

equilibrium samples was determined using criterion 

2 (compared with genotypes of control groups). 

Differences were considered statistically significant 

when p≤0.05. To assess the connection with the 

development of gingival recession, the odds ratio 

(OR - oddsratio) was considered with a 95% 

confidence interval (95% ConfidenceInterval - 95% 

CI).     

 

RESULTS AND DISCUSSION: 

The results of the genetic analysis showed that in all 

groups of the examined children (with gum recession 

and in the control group) all three genotypes were 

identified - CC, CT, TT with different frequency of 

occurrence. At the first stage of the analysis, the 

distribution of the frequency of occurrence of alleles 

and genotypes of the polymorphism of the gene IL1B 

C (-511) T (rs16944) in patients with gum recession 

was established. The observed frequencies of alleles 

and genotypes in a sample of patients with recession 

gums were consistent with the Hardy-Weinberg law. 

When analyzing the frequency distribution of 

genotypes of the polymorphic locus C-511 T of the 

IL1B gene in the groups of individuals examined, the 

following data were obtained: the genotype CC - 38 

(45%), CT - 33 (39%), TT - 13 (16%). Alleles n = 

168 - C - 109 (65%), T - 59 (35%), which 

corresponds to the frequency of alleles in the 

European population. In the case of control, healthy 

patients: the genotype CC - 106 (37%), CT - 112 

(39.6%), TT - 65 (23%). Alleles n = 566, C - 324 

(57%), T - 242 (43%). 

 

When comparing the distribution of IL1B C (-511) T 

genotypes (rs16944) in children with gingival 

recession and the control group, no significant 

difference was observed. 

 

As a result of our study, it was found that the SS 

genotype was predominantly determined in the group 

of children with gingival recession (45.2%). The CT 

genotype in the comparison groups and with the gum 

recession were unambiguous (39.2% and 39.5%, 

respectively, of the cases). T-allele carriers were 

more common in the comparison group (healthy) (P = 

0.089).   

 

In patients with gingival recession, the frequency of 

the C allele and the homozygous C / C genotype of 

the polymorphic locus C (–511) T of the IL1B gene 

were higher (by 7.7% and 7.8%, respectively), and 

the frequency of the T allele and the T / T genotype 

were lower than in the control group (by 8% and 

7%). The occurrence of the heterozygous genotype C 

/ T of the polymorphic locus C (-511) T of the IL1B 

gene did not differ between the studied groups.   

 

CONCLUSION: 

 In recent years, one of the priority areas of medicine 

is the search for molecular genetic markers of various 

diseases, allowing to form a risk group. Currently, 

there are no reliable markers for assessing the 

susceptibility of a particular patient to the 

development of gum recession, and for determining 

the prognosis of the disease, which makes it difficult 

to diagnose early and effective timely therapy. In this 

regard, interest in the study of genetic risk factors for 

the development of gingival recession has recently 

increased significantly. As genetic factors that 

determine the individual characteristics of the course 

of diseases, single nucleotide polymorphisms (single 

nucleotide substitution for another, or single-

nucleotide polymorphisms SNPs), the most common 

form of genetic variation, are used to determine the 

prognosis of diseases [27, 28, 29]. Single nucleotides 

(SNPs) are more common than any other type of 

genetic polymorphism [29,30]. 

 

There are various sequence variants (alleles) in the 

genomic DNA, and, a rare allele is found in a 

population with a frequency of at least 1%. A large 

number of SNPs in the human genome is capable of 

providing significantly greater mapping density. Only 

at such a high density does it become possible, by 

comparing large samples of healthy and sick 

individuals, to identify genes involved in the 

manifestation of polygenic traits. This allows you to 

explore the molecular nature of the patient's 

predisposition to various diseases and to increase the 

effectiveness of their early diagnosis and treatment. 

 

Thus, during the study, we found no significant 

differences in the frequencies of alleles and 



IAJPS 2019, 06 (01), 1298-1303                     Saleev R.A et al                     ISSN 2349-7750 
 

 
 

w w w . i a j p s . c o m  
 

Page 1302 

genotypes of the IL1B gene between children with 

gingival recession and the comparison group. An 

insignificant dominance of the homozygous C / C 

genotype was found in the C -511 T polymorphic 

locus of the IL1B gene, and carriers of the T allele 

were less common in children with gingival recession 

when compared with the control group, which did not 

meet expectations. 

 

In the work of Volkova V.V. et al. (2016) also 

showed that the IL1B C (-511) T (rs16944) gene was 

not associated with gingival recession [31]. 

 

The authors of the following works studied the 

polymorphism of the gene IL1B (C / T -511) in 

patients without comorbidities and compared the data 

with the dental status of patients. They concluded that 

patients with the C / T and T / T genotypes (that is, 

carriers of the T allele) have a greater risk of 

developing periodontal pathology than patients with 

the C / C genotype [32-34]. 

 

Findings: 

Polymorphism -511 C / T in the promoter region of 

the IL1B gene is not associated with a predisposition 

to the development of gum recession in children. 

Further studies are needed with the expansion of 

samples and analysis of other gene polymorphisms to 

identify genetic risk factors for the development of 

gingival recession. 

 

REFERENCES: 

1. Modina T.N., Hamitova N.H., Mamaeva E.V. 

Izuchenie ehtiologii i patogeneza recessii desny u 

detej i podrostkov. Parodontologiya. 2009; 3: 8-

14. (In Russ.).  

2. Runova G.S., Gudkaeva Z.D., Vybornaya E.N., 

Vajcner E.YU. Likvidaciya recessij, 

sovremennyj podhod k plasticheskoj 

periodontal'noj hirurgii. Medicinskij sovet. 2018; 

7-8:107-109. (In Russ.).  

3. Volkova V.V., Runova G.S., Balackij A.V., 

Samohodskaya L.M. Znachenie IL-1β, IL-6, 

TNF-αi MMP-9. v regeneracii struktur parodonta 

pri likvidacii recessii desny Institut stomatologii. 

2015; 3:66-68. (In Russ.).  

4. Volkova V.V., Runova G.S., Balackij A.V., 

Stambol'skaya D.V., Gurevich K.G., 

Samohodskaya L.M. Znachenie genov IL-1β, IL-

6, TNF-α, MMP-9, iRA i iPAR v regeneracii 

struktur parodonta pri likvidacii recessii desny. 

Klinicheskaya stomatologiya. 2017; 3:60-63 (In 

Russ.).  

5. Zyul'kina L.A., Kobrinchuk K.YU., Ivanov P.V., 

Kapralova G.A. Mekhanizmy vozniknoveniya i 

metody ustraneniya recessii desny. Sovremennye 

problemy nauki i obrazovaniya. 2017; 1:1-7. (In 

Russ.).]  

6. Orekhova L.YU., Kudryavceva T.V., CHeminava 

N.R., Tachalov V.V., Loboda E.S. Problemy 

stomatologicheskogo zdorov'ya u lic molodogo 

vozrasta (obzor literatury). Parodontologiya. 

2014;19.2(71):3-5. (In Russ.).  

7. Shyu K.G., Choy C.S., Wang D.C., Huang W.C., 

Chen S.Y., Chen C.H., Lin C.T., Chang C.C., 

Huang Y.K. Change of scaling-induced 

proinflammatory cytokine on the clinical 

efficacy of periodontitis treatment. Scientific 

World Jornal. 2015; 2015:289647. 

8. Zucchelli G., Mounssif I. Periodontal plastic 

surgery. Periodontol. 2014; 68(1):333-368.  

9. Shcherbakov A.S., Kuznecova M.B., Vinogradova 

S.I., Zobacheva V.V., Vasil'ev A.M., Egorova 

V.A., Ivanova S.B. Recessiya desny: 

ehtiopatogenez, osobennosti planirovaniya 

lecheniya i profilaktiki. Verhnevolzhskij 

medicinskij zhurnal. 2012;10(1):45-50. (In 

Russ.).  

10. Grigorovich EH.SH., Pomorgajlo E.G. Prognoz 

razvitiya u pacientov tyazheloj formy 

hronicheskogo generalizovannogo parodontita 

putem opredeleniya vzaimosvyazi mezhdu 

individual'nymi polimorfnymi allelyami ili 

gaplotipami genov citokinov. Omskij nauchnyj 

vestnik. 2009; №1 (65):49-52. (In Russ.).  

11. Safonova A.V., Petrin A.N., Arutyunov S.D., 

Carev V.N., Akulenko L.V., Zorina O.A., 

Rebrikov D.V., Rubanovich A.V., Borinskaya 

S.A., YAnkovskij N.K. Associaciya allelej 

genov citokinov so stepen'yu tyazhesti 

vospalitel'nyh zabolevanij parodonta u 

cheloveka. Actanaturae. 2011;1(8):123-129. (In 

Russ.).  

12. Kornman K.S., Crane A., Wang H.Y., diGiovine 

F.S., Newman M.G., Pirk F.W., Wilson T.G., 

Higinbottom F.L., Duff G.W. The interleukin-1 

genotype as a severity factor in adult periodontal 

disease. J. Clin. Periodontol.1997;24 (1):72-77. 

13. Kinane D.F., Shiba H., Hart T.C. The genetic 

basis of periodontitis. Periodontol.2005;39:91-

117. 

14. Holla L.I., Musilova K., Vokurka J., Klapusova 

L., Pantuckova P., Kukletova M., Kukla L., 

Znojil V. Association of interleukin-6 (IL-6) 

haplotypes with plaque-induced gingivitis in 

children. Acta Odontol. Scand. 2008;66 (2):105–

112. 

15. Nibali L., Tonetti M.S., Ready D.R., Parkar M., 

Brett P.M., Donos N., FD'Aiuto. Interleukin-6 

polymorphisms are associated with pathogenic 

bacteria in subjects with periodontitis. J. 

Periodontol.2008;79:677–683. 



IAJPS 2019, 06 (01), 1298-1303                     Saleev R.A et al                     ISSN 2349-7750 
 

 
 

w w w . i a j p s . c o m  
 

Page 1303 

16. Trombelli L., Scapoli C., Carrieri A., Giovannini 

G., Calura G., Farina R. Interleukin-1 beta levels 

in gingival crevicular fluid and serum under 

naturally occurring and experimentally induced 

gingivitis. J. Clin. Periodontol. 2010;37(8): 697-

704.   

17. Zhelnin E.V. Rol' polimorfizmov genov IL-1β i 

TNFSF 11B v razvitii hronicheskogo 

periodontita. Vestnik mediko-stomatologicheskoj 

akademii. 2015; 2(50):57-61. (In Russ.).  

18. Baranov V. S. Genom cheloveka kak nauchnaya 

osnova profilakticheskoj mediciny. Vestn. 

RAMN.2000; 10:27-37. (In Russ.).  

19. Simbircev A.S., Gromova A.YU. Funkcional'nyj 

polimorfizm genov regulyatornyh molekul 

vospaleniya. Citokiny i vospalenie. 2005; 4(2):3-

11. (In Russ.).  

20. Kelso A. Cytokines: principles and prospects. 

Immunol. Cell Biol. 1998;76: 300-317. 

21. Ketlinskij S.A., Simbircev A. S. Citokiny. SPb.: 

Foliant, 2008.  (In Russ.).  

22. Gromova A.YU., Simbircev A.S. Polimorfizm 

genov semejstva IL-1 cheloveka. Citokiny i 

vospalenie. 2005;4(2):3- 12. (In Russ.).  

23. Maev I.V., Momynaliev K.T., Govorun V.M., 

Kucheryavyj YU.A., Oganesyan T.S., Selezneva 

O.V. EHffektivnost' ehradikacii 

Helicobacterpylori u bol'nyh yazvennoj 

bolezn'yu v zavisimosti ot polimorfizma gena 

IL1B -511. Ross. zhurnal gastroehnterologii, 

gepatologii, koloproktologii.2008;18(6):27-32. 

(In Russ.).  

24. Agarkova T.A., Kublinskij K.S., Naslednikova 

I.O., Evtushenko I.D., Agarkova I.A., Novickij 

V.V., Il'yadi E.B., Urazova O.I., Voronkova 

O.V.Polimorfizm IL-1β i IL-6 pri ehndometrioz-

associirovannom besplodii. Byulleten' SO 

RAMN.2013;33(6):64. (In Russ.).  

25. Miller D. Aclassification of marginal 

tissuerecession. Int. J. Periodontics Restorative 

Dent. 1985;5(2):8-13. 

26. Loo W.T., Fan C.B., Bai L.J., Yue Y., Dou Y.D., 

Wang M., Liang H., Cheung M.N., Chow L.W., 

Li J.L., Tian Y., Qing L. Gene polymorphism 

and protein of human pro- and anti-inflammatory 

cytokines in Chinese healthy subjects and 

chronic periodontitis patients. J. Transl. Med. 

2012; 10:8. 

27. Pui-Yan Kwok. Single nucleotide polymorphisms 

methods and protocols. Totowa, New Jersey – 

2003.-284p.  

28. Pochtarenko V.A., YAnushevich O.O. Genetika i 

parodontologiya. Trudnosti bol'shogo puti. 

Stomatologiya dlya vsekh. 2008; 4:4-6. (In 

Russ.). 

29.Miller M.B., Basu S., Cunningham J., Eskin E., 

Malone S.M., Oetting W.S., Schork N., Sul J.H., 

Iacono W.G., McGue M. The Minnesota Center 

for Twin and Family Research genome-wide 

association study. Twin Res Hum Genet. 

2012;15(6):767-774. 

30.Kinane D.F., Hart T.C. Genes and gene 

polymorphisms associated with periodontal 

disease. Crit. Rev. Oral Biol. 

Med.2003;14(6):430- 449. 

31. Volkova V.V., Runova G.S., Samohodskaya 

L.M., Gurevich K.G., Balackij A.V., Tkachuk 

V.A. Znachenie polimorfizma genov IL-1β, IL-6, 

TNF-α, MMP-9, iRA, iPAR v vozniknovenii 

recessii desny Institut stomatologii. 2016; 4:76-

79. (In Russ.).  

32. Boronat - Catala M., Catala-Rizarro M., Bagan 

J.V. Sebastian Salivary and crevicular fluid 

interleukins in gingivitis. J. Clin.Exp. Dent. 

2014;6(2):175-179. 

33. Hu Y.Y., Liu J.H., Jiang G.B., Yuan R.X., Niu 

Y.M., Shen M. Association between Interleukin-

1beta Gene -511C>T/+3954C>T Polymorphisms 

and Aggressive Periodontitis Susceptibility: 

Evidence from a Meta-Analysis. Med. Sci. 

Monit. 2015; 21:1617-1624. 

34. Zeng X.T., Liu D.Y., J.S. Kwong, W.D. Leng, 

Xia L.Y., Mao M. MetaAnalysis of Association 

Between Interleukin-1beta C-511T 

Polymorphism and Chronic Periodontitis 

Susceptibility. J. Periodontol. 2015;86(6):812-

819. 

 


