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ABSTRACT

Aim. To establish the role of interleukin 1B (IL-1p) and receptor activator of nuclear factor kB ligand (RANK-L)
in combination with microbial invasion in chronic periodontitis.

Materials and methods. The clinical material was the gingival fluid of patients with chronic periodontitis (60
people) and with an intact periodontium (28 people). The content of IL-1p and RANK-L was determined using
enzyme-linked immunosorbent assay (ELISA). Markers of periodontopathogenic bacteria were isolated during
real-time polymerase chain reaction (PCR). Statistical data processing was carried out using the STATA v.14
software package.

Results. In the group of patients with chronic periodontitis, the levels of IL-1 and RANK-L were significantly
higher than in individuals with intact periodontium (median 37.1 [32.9; 41.3] pg/ml versus 2.5 [1.9; 3.4], p <
0.001) and median 6.3 [4.2; 10.4] pg/ml versus 0.0 [0.0; 0.7], p < 0.001), respectively). In patients with chronic
periodontitis, periodontopathogens were detected in 100.0% of the cases (4. actinomycetemcomitans — 81.7%,
P. gingivalis — 76.7%, T. forsythia — 70.0%, associations — 60.0%), while in the group with intact periodontium,
periodontopathogenic bacteria were isolated in only 32.1%. In the group of patients with periodontitis, the
quantitative content of IL-1p and RANK ligand positively correlated with all periodontopathogens of the first order,
while the strongest correlations were found with an average degree of destruction of periodontal tissues.

Conclusion. The presence of relationships between A. actinomycetemcomitans, P. gingivalis, and T. forsythia with
an increased content of the proinflammatory cytokine IL-1f and the immune mediator RANK-L and the severity of
bone tissue destruction may indicate a key synergistic effect of these cytokines in the inflammatory and bone-plastic
events of the pathogenesis of chronic periodontitis.
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Ponb IL-13 n RANK-L B natoreHese XpoHN4eCKOro napoAoHTUTA

Aasnposuy H.B., F'anueBa A.C., CabaHaeB M.A., ConoBbeBa H.B., bBaxxykoBa T.A.

CegepHutii cocydapcmeenuviii meduyunckuti yuusepcumem (CI'MY)

Poccus, 163000, e. Apxanzenvck, np. Tpouykuii, 51

PE3IOME

Henw. YcranoButh pons unrepineiikuna 1B (IL-1P) u nuranna aktuBatopa perentopa simepHoro dakropa kB
(RANK-L) Ha ¢oHe MUKPOOHOIT HHBa3UH B MATOTeHE3e XPOHUYECKOTO MAPOIOHTHUTA.

MatepuaJjibl 4 MeToAbl. KIMHUYECKUM MaTepualloM IOCIYXUa AeCHEBas )KUIKOCTh NAllUEHTOB ¢ XPOHUYECKUM
napofoHTHTOM (60 4eIoBEK) M ¢ MHTAKTHBIM MapoJoHToM (28 denosek). C moMombl0 HIMMYHO(EPMEHTHOTO aHa-
nm3a onpenensu conepkanue IL-18 1 RANK-L. Mapkepbl mapogoHTONAaTOreHHBIX OaKTepHii BBIAEISIIN B XO/€
MOJIMMEepPa3HOit LEMHOI peakIvy B peXXuMe peajbHoro BpeMeHu. CtatiucTideckas 00paboTKa JaHHBIX POBe/IeHa
¢ nomolnkto nakera nporpamMm STATA v. 14.

Pe3yabTaThl. B rpymme manueHTOB ¢ XpoHHYEeCKHM mapogoHTuToM ypoBHH IL-1B m RANK-L Obumn 3Ha4m-
TEJNBHO BBINIE, YEM Y JIMII ¢ MHTAaKTHBIM IapogoHToMm (37,1 [32,9; 41,3] nr/mi npotus 2,5 [1,9; 3,4], p < 0,001)
u 6,3 [4,2; 10,4] ur/ma nporus 0,0 [0,0; 0,7], p < 0,001) cooTBeTCTBEHHO). Y MAIMEHTOB C XPOHUYECKUM I1a-
POIOHTHTOM 4YacTOTa BBIABICHUS mapogoHTonaroreHoB coctaBmwia 100,0% (4. actinomycetemcomitans —
81,7%, P. gingivalis — 76,7%, T. forsythia — 70,0%, accoumamuu — 60,0%), Toraa Kak B TpyIIe ¢ MHTAKTHBIM I1a-
POIOHTOM ITapOIOHTONATOTeHHBIE OAaKTEPHH BBIICISUIACH UG y 32,1%. B rpymnme manueHToB ¢ MapogoHTUTOM
KomaecTBeHHoe conepkanue [L-1p u muranga RANK monoxuTeisHO KOppeIrpoBaio cO BCEMH ITapOAOHTOIIATO-
reHamu | mopsika, Ipu 3TOM HanOoJIee CHITbHBIC KOPPEISIIH ObLITH BBISBICHBI ITPH CPETHEH CTETIEHN ASCTPYKIIUU
TKaHEH MapoOHTA.

3akaoyenne. Hammane B3auMocBsizeil MexIy BBIICICHHEM MApOJOHTONATOTEHOB A. actinomycetemcomitans,
P. gingivalis, T. forsythia ¢ TOBBIIIEHHBIM COAEPKaHUEM MPOBOCHATUTENbHOrO uTokHHA IL-1B n mMMyHHOTO
menuatopa RANK-L, a Taxoke BBIpaXEHHOCTBIO CTETICHH JECTPYKIIMU KOCTHOM TKaHH MOXKET CBHIETEIbCTBOBAThH
0 KJIOUYEBOM CHHEPTUIHOM 3 deKTe JaHHBIX IIMTOKMHOB B BOCHIAJIUTENBHBIX H AECTPYKTHBHBIX MPOIIECccax Mmaro-
reHe3a XPOHUUECKOTO MapOJOHTHUTA.

KiaroueBrbie ciioBa: IUTOKHHBI, [TAPOAOHTOIATOICHHBIC 6aKTCpI/II/I, XpOHI/I‘{SCKI/Iﬁ NapOaAOHTHUT

KOHq).]'Il/lKT HHTEPECOB. ABTOpBI JACKIIApUPYIOT OTCYTCTBUE SIBHBIX U NOTCHIUAJIBHBIX KOH(i)J'II/IKTOB UHTEPECOB,
CBA3aHHBIX C l'[y6J'[I/IKaIII/I€I7I HaCTOS{H_[ei/’I CTaTbH.

Hcrounnk punancupoBanus. Pabora BeImonHeHa npyu (GHHAHCOBOH moaepkke « BHyTpeHHETo KOHKypca rpaH-
TOB JUTS MOJIOJBIX YUEHBIX MO MPUOPHTETHHIM HampasiieHHsM pazButus PI'EOY BO CI'MY r. ApxaHrenbck»
Ne 162 ot 05.02.2021, mpoekt «MoOHUTOPUHT HOPMHUPOBAHHS AaHTHOMOTHKOPE3UCTEHTHOCTH MUKPOOHBIX OHOTO-
OB TIOJIOCTH PTa U ONTHUMHU3ANNS TATOTCHETHYECKHUX MOAXOA0B B JICUEHUH BOCTIATHTEIILHBIX 3200JICBaHIH Tapo-
JIOHTaY.

CooTBeTcTBHE IPUHIMIIAM 3THKH. Bee MalueHTs MoAmcan HHPOPMUPOBAHHOE COTIacHe Ha y4acTHe B UCCIe-
nosanuu. VccnenoBanue ogoOpeHo ToKaabHBIM 3THYeckuM komuTeToM CI'MY (mpotokon Ne 8/11 ot 28.11.2018).

Jns nuruposanus: Jasunosnd H.B., ['anneBa A.C., CabanaeB M.A., ConosseBa H.B., baxykosa T.A. Ponp IL-
1p 1 RANK-L B narorenesze XpoHHUYECKOTO MMAPOJAOHTUTA. broiemend cubupckoil meduyurvl. 2026;26(1):54—60.
https://doi.org/10.20538/1682-0363-2026-1-54-60.

INTRODUCTION

The multifactorial etiology of periodontal diseases
determines the complexity of their pathogenesis
and requires a systematic approach to study the
mechanisms driving pathology development. A
key link in the pathogenic chain is an imbalance in
the immune response system, which leads to an

inappropriate inflammatory response to the invasion
of periodontopathogenic microbiota [1]. Cytokines
play a central role in the pathogenesis of periodontal
diseases, acting as the main mediators of intercellular
interactions and the activation of immune and stromal
cells, leading to local inflammation and tissue damage,
including the destruction of periodontal ligaments,
gingiva, and alveolar bone resorption [2].
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Immunopathological mechanisms of periodontitis
development are characterized by a response to micro-
bial invasion by periodontopathogenic microorganisms
(mainly P. gingivalis, A. actinomycetemcomitans,
and 7. denticola) and by an imbalance between pro-
and anti-inflammatory cytokines, which leads to the
development of chronic inflammation [3]. A number
of studies have demonstrated that interleukin 18 (IL-
1B), IL-6, and tumor necrosis factor-alpha (TNFa)
may play a key role in the mechanisms driving
periodontitis development [4, 5].

Chronic periodontitis is characterized by alveolar
boneresorption caused by the proliferation ofimmature
osteoclast precursors and their differentiation into
mature osteoclasts, which promotes the degradation
of organic and inorganic bone components.
Osteoclast differentiation is primarily regulated by
the receptor activator of nuclear factor kB (RANK),
RANK ligand (RANK-L), and osteoprotegerin.
RANK-L, also known as osteoclast differentiation
factor, osteoprotegerin ligand, and TNF-associated
activating cytokine, is the most potent known inducer
of osteoclastogenesis [6].

Although IL-1B was one of the first cytokines
proposed as a relevant biomarker for the early
diagnosis of periodontitis [2], its relationship with
RANK-L, periodontopathogenic microflora, and
the degree of periodontal tissue destruction remains
poorly understood. Therefore, the aim of this study
was to establish the role of IL-1p and RANK-L in
the pathogenesis of chronic periodontitis caused by
microbial invasion.

MATERIALS AND METHODS

The analysis included data from clinical and
laboratory examinations of 88 patients (men and
women aged 18—45 years) who visited a periodontist at
the Severodvinsk Dental Polyclinic, State Autonomous
Healthcare Institution of the Arkhangelsk Region.
These included 60 patients with a confirmed diagnosis
of chronic periodontitis (according to ICD-10 - K05.3)
and 28 patients with clinically healthy periodontium.
The study was cross-sectional in design.

In accordance with the World Medical Association
Declaration of Helsinki (last revision at WMA General
Assembly, Fortaleza, Brazil, October 2013), each
patient provided a written voluntary informed consent
to participate in the study. A positive conclusion was
received from the local Ethics Committee of Northern
State Medical University (Arkhangelsk) (Minutes No.
8/11dated November 28, 2018).

The study inclusion criteria were as follows:
a signed written informed consent, “young age”
according to the WHO, a diagnosis of “K05.3 — chronic
periodontitis,” and no antimicrobial use in the past
six months. Exclusion criteria were lack of a signed
informed consent, age under 18 or over 45 years,
and orthodontic treatment at the time of the study.
Participants were excluded from the study if they had
other inflammatory oral diseases, any concomitant
somatic-symptom pathology in the decompensation
stage, pregnancy or lactation, or received antibacterial
therapy in the past six months.

The clinical material consisted of periodontal
pocket fluid collected using a paper absorbent point
during a dental examination. The resulting samples
were centrifuged at 1,500 rpm for 20 minutes. Aliquots
of the samples were frozen and stored at —80°C until
molecular genetic and immunological testing were
conducted.

The Russell’s Periodontal Index (PI, 1956) was
used to assess the presence and depth of the periodontal
pocket, the degree of tooth mobility, and the severity
of gum inflammation. The technique included the
assessment of each tooth using a periodontal probe.
The result was entered into the periodontogram as
a score: 0 points — no inflammation; 1 point — mild
degree, inflammation does not surround the entire
tooth; 2 points — inflammation surrounds the tooth,
without damage to the epithelial attachment; 4 points
— initial degree of resorption of the apices of the
interdental septa; 6 points — presence of a periodontal
pocket, the tooth is stable; 8 points — severe destruction
of periodontal tissues, the tooth is mobile. The index
is calculated using the formula: PI = sum of teeth / n;
where 7 is the number of examined teeth. The index
value of 0.1-1.5 points is stage 1 of the disease, 1.5—
4.0 points is stage 2 and 4.0-8.0 points is stage 3.

Bone density was assessed using the Fuchs Index
(FD). By analyzing orthopantomograms, the root of
each tooth was assessed, divided into three parts,
and a score was assigned according to the following
formula: 0 points — the tooth is outside the bone or was
removed due to periodontal disease; 1 point — bone
loss exceeding two-thirds of the root length; 2 points
— from one-third to two-thirds of the root length; 3
points — up to one-third of the root length; and 4 points
—no bone loss detected, or the tooth was removed due
to complicated caries. The result was calculated using
the formula: sum of the scores / n * 4, where n is the
number of teeth in the oral cavity. An FI value of 0
points indicates bone tissue resorption up to the root
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tips, 0.25-0.5 points corresponds to resorption at 2/3
of the root length, 0.5—0.75 implies resorption at half
of the root length, > 0.75 corresponds to resorption at
1/3 of the root length, and 1 point indicates normal
bone tissue condition.

The RANK-L and IL-1p levels in gingival fluid
were determined using enzyme-linked immunosorbent
assay (ELISA) in thawed samples according to the kit
instructions provided by Wuhan Fine Biotech Co., Ltd.
(China). The optical density of the wells was measured
andrecordedusingaMultiscan EX photometer (Thermo
Fisher Scientific, USA). The results were evaluated
according to the kit instructions using calibration
curves constructed based on standard measurements.
Molecular genetic methods included the determination
of marker periodontal pathogens Aggregatibacter
actinomycetemcomitans, Porphyromonas gingivalis,
and Tannerella forsythia (periodontopathogens of
the first order), Treponema denticola and Prevotella
intermedia (periodontopathogens of the second
order), and Candida albicans fungi using the real-time
polymerase chain reaction (RT-PCR) in accordance
with the instructions for the manufacturer’s kits
(ParodontoScreen, DNA-Technology LLC, Russia).

Statistical processing of the obtained results,
assessment of the distribution of indicators, and
comparative analysis of samples were performed
using the STATA v.14 software package for statistical
data processing (College Station, TX: StataCorp LP.,
USA). The normality of distribution was assessed
using the Shapiro—Wilk test. Quantitative data for
normal distribution were presented as the arithmetic
mean and standard deviation M + SD, and in the case of
abnormal distribution, as the median and interquartile
range Me [Q,;Q,]. For statistical comparison of
RANK-L and IL-1 levels in two independent groups,
the nonparametric Mann—Whitney test was chosen.
Spearman’s rank correlation coefficient was used
to search for intragroup relationships between the
levels of individual parameters. The critical level of
significance at all stages of the statistical analysis was
taken as p < 0.05.

RESULTS

In a study of gingival fluid samples from patients
with chronic periodontitis and a control group with
intact periodontium, the levels of the proinflammatory
cytokine IL-1f and the receptor activator of nuclear
factor kappa-B ligand were determined (Table 1). Thus,
in patients with chronic periodontitis, a significant
increase in IL-1f content was found compared to those

in the control group (median — 37.1 [32.9; 41.3] pg/ml
versus 2.5 [1.9; 3.4], p <0.001). The concentration of
RANK-L in gingival fluid was also higher in patients
with chronic periodontitis (median 6.3 [4.2; 10.4] pg/
ml versus 0.0 [0.0; 0.7], p < 0.001).

In a group of patients with chronic periodontitis, the
levels of bone destruction varied among individuals.
The average FI was 0.83 £ 0.03 in patients with mild
chronic periodontitis and 0.71 £+ 0.05 in those with
moderate chronic periodontitis.

Analysis of IL-1p concentrations in patients with
chronic periodontitis showed that in the subgroup
with a moderate degree of bone tissue destruction, its
content was 3.7 (p = 0.042) times higher than in the
subgroup of patients with a mild degree. Similarly, the
RANK-L indicator in patients with a moderate degree
of destruction was 2.5 times higher than in patients
with a mild degree (p = 0.037). Correlations were
established between the content of IL-1p and RANK-L
with the degree of bone tissue destruction: » = 0.562
(»p =0.025) and » = 0,408 (p = 0.033), respectively.

Table 1

The Levels of IL-18 and RANK-L (pg/ml) in Individuals with
Chronic Periodontitis and Intact Periodontium, Me [Q,; O. ]

Parameter Chronic periodontitis VIntact.
periodontium
IL-1B 37.1[32.9; 41.3] 2.5[1.9;3.4]
RANK-L 6.3[4.2;10.4] 0.0 [0.0;0.7]
p<0.001

A study of the frequency of periodontopathogenic
microbiota in gingival fluid samples obtained
from examined people revealed significant
group differences. Thus, in patients with chronic
periodontitis, the frequency of detection of one
or more periodontopathogens was 100.0% (60
individuals), whereas in the group of subjects with an
intact periodontium, periodontopathogenic bacteria
were isolated in only 32.1% (9 individuals). In the
chronic periodontitis group, the following first-order
periodontopathogens were isolated with the highest
frequency: A. actinomycetemcomitans (81.7%),
P. gingivalis (76.7%), and T. forsythia (70.0%),
and associations of periodontopathogens (60.0%).
Periodontopathogenic species of the second order
were isolated with a lower frequency: T. denticola
(63.3%), P. intermedia (56.7%), and C. albicans
(30.0%). While periodontopathogens of the first order
were not isolated in the examined individuals of the
control group, periodontopathogenic bacteria of the
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second order predominated: 7. denticola — 17.8% and
P. intermedia — 10.7%. The fungi C. albicans were
also isolated in one examined individual.

In order to identify the relationships between
the gingival microbiota and cytokines, a correlation
analysis was performed, with statistically significant
correlations being found only in the group with
chronic periodontitis (Table 2).

The quantitative content of both proinflammatory
cytokines IL-1p and RANK ligand positively
correlated with all representatives of the group of
periodontopathogenic bacteria of the first order,

with the strongest correlations being found at the
moderate degree of periodontal tissue destruction.
For periodontopathogenic bacteria of the second
order, direct correlations of weak strength were
revealed, with the exception of a correlation between
T. denticola and RANK-L (» = 0.452, p = 0.029) at
the moderate degree of periodontal tissue destruction.
Associations of periodontopathogens positively
correlated with the content of both cytokines at both
degrees of periodontal tissue destruction, but the
moderate strength of correlations was established at
the moderate degree of destructive changes.

Table 2

Correlation Matrix of Cytokines IL-1p, RANK-L and Periodontopathogenic Bacteria of Gingival Fluid in Patients with Chronic
Periodontitis with Varying Degrees of Bone Tissue Destruction

IL-1B RANK-L
Parameter Mild degree of destruction Moderate degree Mild degree Moderate degree
(Fuchs index) of destruction of destruction of destruction
P. gingivalis r=0.548* (p =0.003) r=0.618* (p=0.008) | r=0.232(p=0.04) | r=0.612* (p =0.016)
A. actinomycetemcomitans r=0.485* (p = 0.032) r=0.539*% (p=0.002) | r=0.342 (p=0.028) | r=0.553* (p =0.042)

T. forsythia #=0.188 (p = 0.052)

r=0.423* (p =0.037)

r=0.118 (p = 0.048)

r=10.618* (p = 0.006)

T. denticola r=0.267 (p=0.035)

r=0.231 (p = 0.04)

7=0.152 (p = 0.029)

r=0.452* (p = 0.029)

P. intermedia r=0.278 (p =0.047)

r=0.134 (p = 0.026)

r=10.243 (p =0.0212

r=0.243 (p = 0.034)

C. albicans r=0.218 (p =0.48)

r=0.175 (p = 0.041)

7=0.134 (p = 0.016)

r=0.168 (p = 0.013)

Periodontopathogenic associations r=0.318 (p = 0.006)

*moderate strength of correlation r at p <0.05

DISCUSSION

Destruction of periodontal tissues is caused by a
non-specific inflammatory response, leading to a shift
in the dynamic balance of inflammatory mediators,
among which cytokines play a leading role [7].

IL-1B belongs to the family of proinflammatory
cytokines and has potent immunoregulatory functions in
chronic periodontitis [8, 9]. Released during periodontal
cell damage and immune cell activation, IL-1f is
involved in innate immunity mechanisms, inflammasome
activation processes, and the T-cell-mediated immune
response mechanism. This cytokine ensures control of
the spread of inflammation to deeper areas of connective
tissue; high levels of IL-1P are associated with loss of
connective tissue attachment, osteoclast activation, and
subsequent alveolar bone loss [8].

Our study revealed an increased content of the
cytokine IL-1p in the gingival fluid of patients with
chronic periodontitis, as compared to those in the
control group with an intact periodontium, which
may indicate increased activity of immunocompetent
cells and a shift in the immune homeostasis of
periodontal tissues with a predominant production of

r=0.452* (p = 0.042)

r=0.288 (p = 0.034)

r=10.589* (p = 0.002)

proinflammatory cytokines, which is consistent with
data from previous studies [10, 11].

RANK-L, a member of the TNF family of
cytokines, plays a key role in bone resorption: when
it binds to the NF-kB receptor activator, a membrane
receptor primarily produced by osteoclasts and their
progenitor cells, it both induces the differentiation of
progenitor cells into osteoclasts and stimulates the
activity of mature osteoclasts.

Previous studies have shown that RANK-L levels
are the highest in patients with severe periodontitis
compared with those with moderate to mild
periodontitis or with an intact periodontium [1]. In
our study, RANK-L concentrations in gingival fluid
were also higher in patients with chronic periodontitis
compared to those with an intact periodontium
(median 6.3 [4.2;10.4] pg/ml vs. 0.0 [0.0; 0.7], p <
0.001). It is worth noting the correlations identified in
our study: IL-1B and RANK-L positively correlated
with the degree of bone tissue destruction in patients
with chronic periodontitis. These cytokines likely
control key pleiotropic pathways that are crucial for
the homeostasis of bone and connective tissue in the
periodontium.
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However, the microbial component, namely
the imbalance of the gingival microbiota with a
predominance of periodontopathogenic flora, may be
a key link in the development of the initial nonspecific
inflammatory process, which deepens into the
gingival sulcus, subsequently forming a periodontal
pocket [2, 12]. In our study, in patients with chronic
periodontitis, the frequency of detection of one or
more periodontopathogens was 100.0%, whereas in
the group of subjects with an intact periodontium,
periodontopathogenic bacteria were isolated in only
32.1%.

In the chronic periodontitis group, periodonto-
pathogensofthefirstorder were isolated withthe highest
frequency: A. actinomycetemcomitans, P. gingivalis,
T. forsythia, and associations of periodontopathogens.
The periodontopathogenic bacteria isolated by us
exhibit the greatest bone-resorptive activity. Thus,
P. gingivalis is one of the key pathogens that activates
osteoclasts via the TLR4 system and enhances
the production of proinflammatory cytokines,
including IL-1p and RANK-L, as well as TNFa
and IL-6. T. forsythia promotes increased osteoclast
activation and suppression of bone formation, and
A. actinomycetemcomitans stimulates the production
of matrix metalloproteinases and proinflammatory
factors, which also leads to bone resorption [13].

The presence in our study of a large number of
positive correlations of moderate strength between the
content ofboth the proinflammatory cytokine IL-1p and
the RANK ligand with a group of periodontopathogenic
bacteria of the first order, identified in the group
of patients with a moderate degree of bone tissue
destruction, may indicate that these bacteria trigger a
cascade of inflammatory reactions leading to increased
secretion of proinflammatory cytokines, activation of
osteoclastogenesis, suppression of osteogenesis, and
increased destruction of bone tissue [14].

These periodontopathogens probably do not act in
isolation, but as part of a biofilm, where their combined
effect significantly enhances the destructive potential,
and the presence of correlations between the isolated
associations of periodontopathogens with cytokines
confirms this assumption. The presence of these
correlations may also indicate an imbalance between
bone formation and resorption in favor of the latter,
which leads to progressive bone loss in periodontitis.
Also, the identified correlation of the second-order
periodontopathogen 7. denticola with RANK-L
of moderate strength (r = 0.452, p = 0.029) with an
average degree of periodontal tissue destruction may

reflect the presence of many virulence factors in
this bacterium, such as the production of proteolytic
enzymes (oligopeptidase, dentipain, dentilisin, etc.),
which also have a destructive effect on periodontal
tissues.

CONCLUSION

The pathogenesis of chronic periodontitis is
determined by a number of factors, with a key role
played by the interaction of periodontopathogenic
bacteria and their aggressive factors with gingival
epithelial cells, which leads to the stimulation of
mediator production in the inflammatory zone.
Mediators detected in gingival crevicular fluid are
primarily proinflammatory cytokines, including IL-
1B and the immune mediator RANK-L, which are
central to soft tissue destruction and periodontal bone
resorption.

These mediators likely acting in synergy participate
in the cytokine cascade, promoting the degradation of
collagen and other extracellular matrix components
enhancing osteoclast activation and differentiation,
and binding to the RANK receptor on the osteoclast
surface, thereby leading to increased alveolar
bone resorption and disrupting bone remodeling
processes. Conversely, proteolytic bacterial enzymes
(oligopeptidases,  dentipains, dentilisins) and
endotoxins can directly disrupt periodontal tissue
homeostasis by suppressing periodontal ligament
cell function and inducing nitric oxide secretion by
macrophages, which promotes bone resorption.

Thus, the associations between the periodonto-
pathogenic bacteria A. actinomycetemcomitans, P. gin-
givalis, and T. forsythia, and their associations with
elevated cytokine levels and the severity of bone
tissue destruction, may indicate a key joint role of
the proinflammatory cytokine IL-1p and the immune
mediator RANK-L in the inflammatory and bone-
destructive processes in the pathogenesis of chronic
periodontitis. RANK-L in combination with IL-1p
may also serve as a valuable diagnostic biomarker
for periodontitis, reflecting the progression of the
pathological process.
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