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Abstract

Multifactorial nature of chronic periodontitis is well known. The data indicate that the bacteria of subgingival biofilm (with their pres-
ence at high levels, too), as well as the immune response of the organism, genetic components and environmental factors play a signifi-
cant role in the development of periodontal destructive disease. On the one hand the strong relationship between microorganisms from
the “red complex” has been proved. On the other hand the initiation and progression of chronic periodontitis has been verified, as well.
The presence of bacterial metabolic products and other substances (lipopolysaccharides, enzymes and toxins) results in increased ex-
pression of proinflammatory cytokines and release of active agents leading to the development of a local tissue lesion. Thus, the negative
(destructive) side of the immune response is expressed and associated with the immunopathological nature of periodontitis. Literary
data testify the importance of interleukin-8 (IL-8) in regulating the inflammatory response to bacterial infection and suggest its associa-

tion with susceptibility to periodontitis.
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INTRODUCTION

Periodontal diseases are a widespread infection of the oral
cavity, with chronic periodontitis being the most common
form of the disease. It is estimated to affect between 5% and
79.6% of the human population worldwide.!"* The clinical
manifestation of periodontitis is associated with the loss of
adjacent tooth tissues and consequent loss of teeth espe-
cially among the adult population.

Periodontal diseases are initiated by a small number
of specific microorganisms which have the ability to ac-
tivate a local and a systemic response with a cascade of
inflammatory and immunological processes associated
with periodontal destructive effects. There is evidence in
the literature that cytokines play a crucial role both in the
maintenance of tissue homeostasis and in the pathogenesis

of destructive periodontal diseases. The impaired balance
and enhanced expression, as well as the on-going release of
biological mediators of inflammation in tissues, are consid-
ered to account for the local tissue destruction and progres-
sion of periodontitis.**

Many authors seek evidence of determinants of chronic
periodontitis in the environment (smoking, stress, systemic
diseases) as well as genetic factors (including the family of
proinflammatory cytokines, such as IL-1 and TNF-a, IL-8
chemokines, IL-6 adipokines, RANKL, bone destruction
factors, such as PGE2, etc.) as a basis for determining and
maturing individual sensitivity of individuals to periodon-
titis.”!! There is evidence that individual reactivity to the
environment and different expressions of immune response
in periodontitis are related to genetic factors. According to
Michalowicz et al., in 50% of cases chronic periodontitis is
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associated with heredity.?

While reviewing the mechanisms of initiation and pro-
gression of chronic periodontitis most authors make anal-
ogy with other inflammatory diseases and conditions, such
as rheumatoid arthritis, coronary heart disease, ulcerative
colitis and Crohn’s disease, cellular oral carcinoma, known
to exhibit a great number of variations in the clinical
course.!>* An explanation for this could be precisely the
influence of various gene polymorphisms on the onset of
the disease process. According to some researchers, sub-
groups of patients in the population could have a certain
genetic profile with different genetic variations, and this
would determine the so-called “susceptibility” to the clini-
cal expression of the respective disease.!*! Like other com-
plex diseases, it may be expected that certain gene poly-
morphisms are also involved in the pathological process of
chronic periodontitis.

However, there is evidence that genetic variations af-
fect the response of the organism by means of receptor ex-
pression and secretion of proinflammatory cytokines and
chemokines quantified in the crevicular fluid, such as IL-
1B, IL-8, IL-10 and RANTES (regulator of the activity of
normal T-cell expression and secretion) that are associated
with a certain periodontal status. There is data that genetic
factors are likely to be important determinants of the risk
of periodontal diseases by suggesting that these diseases
are polygenic rather than monogenic.!"!¢!® The role of
bacterial infection for the development of periodontitis is
known, but the presence of environmental factors as well
as genetic factors are also suggested to be involved in the
susceptibility of the organism to the development of peri-
odontal disease.!®*

Studies have been published to attempt to identify ge-
netic factors in relation to predisposition to periodontitis.
Special attention is paid to proinflammatory cytokines (IL-
1, IL-6), TNF-a, as well as IL-8, a known chemokine re-
sponsible for inducing chemotaxis and migration of poly-
morphonuclear leukocytes (PMNs) to the inflammation
site.8’10’21

Interleukin-8 is recognized as a significant factor in the
regulation of the body’s inflammatory response.? It is re-
lated to the attraction and activation of neutrophils into the
area of inflammation, which is an expression of the first line
of defense against periodontal pathogens, migrating from
the peripheral blood to gingiva.?*-*

Interleukin-8 is usually released from multiple cells,
such as lymphocytes, monocytes, macrophages, fibroblasts
and epithelial cells. It has a significant effect on the regu-
lation of polymorphonuclear leukocyte function, not only
by inducing the adhesion of neutrophils to endothelial cells
but also by stimulating exocytosis of granules of neutro-
phils associated with the release of lysosomal enzymes. The
production of proinflammatory chemokine-8 is important
for regulating the inflammatory response of an organism.
Interleukin-8 is known to be expressed in gingival epithe-
lial cells due to stimulation by the parodontopathogenes
Porphyromonas gingivalis and Tannerella forsythia as well

as the levels of other proinflammatory cytokines - IL-1 and
TNF-a at the site of inflammation.?%*%2> Interleukin-8 is
unique in since it is produced at the earliest compared to
other inflammatory cytokines and persists for a long period
of time - from a few days to a week.267

The IL-8 gene is located in chromosome 4q13-q21 con-
taining two single nucleotide polymorphisms (SNPs) at
position -251A / T (rs4073) and -845T / C (rs2227532).%8
Interleukin-8 (IL-8) production is controlled by the nucle-
ar factor (NF)-kB that regulates the expression of several
genes accounting for the inflammatory response of the
organism, cellular response to stress, plays a role in osteo-
clasts formation and turns out to be a significant factor in
the pathogenesis of periodontitis.?*

An analysis of the presence of SNP polymorphism in lo-
cus -251A / T indicates that the availability of allele A leads
to increased levels of IL-8 after stimulation with lipopoly-
saccharides (LPS) from the cell walls of parodontopatho-
genic microorganisms. Therefore, the relationship between
251A / T polymorphism and periodontitis is an object of
interest.’? The relationship between the presence of single
nucleotide gene polymorphism (SNP) in the reference se-
quence (rs4073) and chronic periodontitis has been well
studied by setting the levels of IL-8 mRNA in gingival tis-
sue and serum from diseased and healthy individuals with
corresponding genotypes.?8:31:33

There are studies in the literature investigating the re-
lationship between SNP (rs4073) and diseases, such as
stomach cancer, breast cancer, oral squamous cell carci-
noma, prostate carcinoma, etc. It has been shown that the
availability of A allele or genotype AA is associated with an
increased risk of such diseases in the respective individu-
als‘12—14

The significance of IL-8 chemokine in the pathogenesis
of periodontitis has also been investigated. The first study
on the relationship between IL-8 gene polymorphism and
periodontitis was carried out by Kim et al. The authors
found out that the presence of -251A / T SNP in IL-8 gene
was not associated with a risk of developing periodontitis
in Brazilian populations.’> However, in a subsequent study
by Andia et al. it is assumed that polymorphisms in the IL-8
gene rather have a protective role in the development of
periodontitis again in Brazilian populations.?® Hull et al.
proved that white blood cells (PMNs) in individuals car-
rying A allele, produced higher levels of IL-8 as well as of
pro-inflammatory cytokines, such as IL-1 and TNF-a in
response to stimulation of parodontopathogenic microor-
ganisms by LPS.!>3! Linhartova et al.’® studied the linkage
of four polymorphisms in the IL-8 gene with the progres-
sion of chronic (CP) and aggressive periodontitis (AgP).
These polymorphisms were localized in a chromosome
at the following positions rs2227532 (-845 T / C), rs4073
(-251 T/ A), 12227307 (+ 396T / G) and rs2227306 (+781
C / T), respectively. Various allelic combinations between
IL-8 genes can determine susceptibility to developing
chronic or aggressive periodontitis - for example, finding
(-251T / A) heterozygosity and (+ 396T / T) homozygosity
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in genotype has been associated with increased susceptibil-
ity of individuals to the development of chronic periodon-
titis.2%34:36:373940 The conducted clinical trials have shown
that patients with chronic periodontitis have higher serum
levels and gingival exudate of IL-8 compared to patients
with healthy periodontium. 6172341

From the conducted studies and data available related
to the detection of IL-8 gene polymorphism and its serum
levels in patients with chronic periodontitis, it has not yet
been fully elucidated whether the presence of this cytokine
is related to the severity of periodontal disease. It is known
that periodontitis is regarded as a multifactorial condition
that manifests as a consequence of the interaction between
the external, microbial and genetic factors.

CONCLUSION

For the last years, much attention has been devoted to the
significance of genetic factors in etiology and pathogenesis
of periodontal diseases and their importance in determin-
ing the risk of periodontal disease progression. Performing
genetic tests can help to determine more accurately the de-
gree of susceptibility of individual to the development of
periodontitis and the likelihood of tooth loss due to peri-
odontal disease. Determining available genetic factors and
specific inflammatory biomarkers, related to them, may
help the clinician choose the right approach to prevention
and control of periodontal disease in patients with prov-
en susceptibility. It is assumed that dynamic interactions
between cytokines and their derivatives, as well as their
amount can be a factor in control of inducing reduction of
cytokines, typical for periodontal disease. Knowing these
facts will determine the future need for further studies on
the presence of IL-8 gene polymorphism and IL-8 levels in
order to obtain reliable data on the significance of interleu-
kin-8 and its role in the development of chronic or aggres-
sive periodontitis.
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AGCTpakT

MHorodakTopHas IpUpofa XpOHIIECKOT0 ePHOJOHTUTA XOPOLIO M3BeCTHA. [laHHbIe TOKa3bIBAIOT, YTO OGAKTEPUM 13 CYONIHTBAIb-
HOJT OGMOIIIEHKY (C BBICOKMM YPOBHEM), @ TAK)Ke MMMYHHBIII OTBET OPraHN3Ma, TeHeTUYeCKIie KOMIIOHEHTBI ¥ paKTOPbI OKpY Kaolwelt
Cpefibl UTPAIOT BaXKHYIO POJIb B PasBUTIY JeCTPYKTUBHOTO 3a00/1eBaHNs MapofioHTa. C OHOI CTOPOHBI, Obl/Ia JOKa3aHa TeCHas CBA3b
MEeXJy MUKPOOPraHM3MaMyl «KPacHOro Kommekca». C Apyroii CTOpOHbI, Ha4ajao 1 Pa3BUTHE XPOHMYIECKOTO IIEePHOJOHTHUTA TaKKe
ObUIN YCTaHOBJIEHBI. IIpuCyTCTBIE IPORYKTOB MeTabom3Ma 6aKTepuit ¥ [PYTHX BellleCTs (JIMIONOMICaXapusioB, pepMeHTOB 1 TOK-
CMHOB) IIPUBOJUT K HOBBIIICHHON 9KCIPECCHU IPOBOCIANTETbHBIX IMTOKIHOB J BBICBOOOXK/ICHIIO aKTUBHBIX BEILIeCTB, YTO IIPNBO-
IUT K 00pa30BaHUIO JIOKAILHOTO IIOPKeHVA TKaH!. TakuM 06pa3oM, oTpuiiaTenbHas (IeCTPYKTUBHAsA) CTOPOHA MIMMYHHOTO OTBETa
BbIPa)KeHa 11 CBA3aHA C MMMYHOIIATONIOIMYECKOI IPUPOJOI NepuofoHTUTa. JIuTepaTypa oATBEepK/jaeT BaXKHOCTD MHTEP/IeK1Ha-8
(IL-8) B perynAnuu BOCIHAIUTENILHOTO OTBETA HA GaKTepMaIbHYI0 MH(EKINIO 1 IPEIIONAaraeT ero CBA3b C MPepacIOI0KEeHHOCTHIO
K ITAPOJIOHTHTY.

KnioueBble cnoBa

XPOHMYECKNUIT IEPUOJOHTHUT, LIUTOKVMHBI, MHTEPJIENIKIH-8, TONMMOp(hIU3M I'€HOB
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