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ABSTRACT

BACKGROUND: To extend the service life of fixed orthopedic structures of dentures, professional oral hygiene (POG) should be
conducted before orthopedic treatment based on changes in the cytokine profile in the gingival fluid.

AIM: To assess the nature of changes in the cytokine profile in the gingival fluid during orthopedic treatment with the use of
fixed denture structures before and after the POG.

MATERIALS AND METHODS: The patients (n=30) were divided into three groups of 10 people each: group 1, patients
with intact periodontitis; group 2, patients with mild periodontitis; and group 3, patients with moderate periodontitis. The
examination was conducted before the installation of fixed orthopedic structures and before and a week after POG. Six
mediators of immunoregulatory processes — interleukin-6 (IL-6), interleukin 1-beta (IL-1B), tumor necrosis factor alpha
(TNF-a), chemokines (IL-8, MCP1), and vascular endothelial growth factor (VEGF) — were quantified in J samples by solid-
phase enzyme immunoassay.

RESULTS: In patients with inflammatory periodontal diseases, a high IL-1B, IL-6, IL-8, MCP1, and VEGF content was found
in gingival fluid compared with the group of examined individuals without inflammatory periodontal diseases. After POG,
a decrease was found in the content of the main proinflammatory cytokines/chemokines in the blood and the level of VEGF in
patients with inflammatory periodontal diseases.

CONCLUSION: A decrease in proinflammatory cytokines, chemokines, and VEGF in gingival fluid after the POG procedure leads
to the blockade of inflammatory and destructive processes in periodontal tissues and allows the introduction of personalized
practice of preparing supporting teeth in the oral cavity for permanent prosthetics.
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Knunuko-nabopatopHoe o6ocHoBaHue 3peKTUBHOCTH
npogeccMOHaNbHOM rUrueHbl NOJIOCTU pTa

Npy NOArOTOBKE K OpTONeAUYeCKOMY Jie4eHUIo

C NPpUMEHEeHNEeM HeCbEMHbIX KOHCTPYKLMMA

3y6HbIX NpoTe3oB

A.B. llenunuu, H.b. 3axaposa, M.\ . MapTiiHoBa, B.B. KonHoB, H.JI. EpokunHa

CapaToBCKU rocyaapcTBeHHbI MeAMLMHCKUA YHuBepcuTeT UMenun B.U. PasyMosckoro, Capatos, Poccus

AHHOTAUMA

06ocHoBaHue. [115 NpoaeHns CPoKa Cybbl HECHEMHBIX OPTOMEAMYECKUX KOHCTPYKLMIA 3yBHBIX MPOTE30B NPU U3MEHEHUM
npoduns LMTOKMHOB B AECHEBOW XUAKOCTU Heobxoguma npodeccmoHanbHas rurmena nonoctu pra (MIMP) nepeg opTone-
LVYECKVM JIEYEHMEM.

Llenb uccnepoBaHua — OLEHUTb XapaKTep U3MEHEHUS NPOGUISA LMTOKMHOB B LECHEBOW KWAKOCTU NpU OpTONEeAUYECKOM
NeYeHUN C NPUMEHEHUEM HECBEMHBIX KOHCTPYKLMIA 3yBHbLIX NpoTe30B Ao 1 nocne nposefeHus MTIP.

Marepuanbl u Metopbl. 06cnenoBaHbl 30 naumeHToB. ChopmupoBaHbl 3 rpynnbl: 1-a rpynna (n=10) — naumeHTsbl € UH-
TaKTHbIM MapOAOHTOM; 2-a rpynna (n=10) — naumeHTbl ¢ NApOAOHTUTOM NETKON CTeneHn TaxecTH; 3-a rpynna (n=10) —
MaumMeHTbl C NapoJoHTUTOM cpedHei cTeneHu. 06cnefoBaHWe BbIMOSHAMM A0 YCTAHOBKU HECHEMHBIX OPTOMEANYECKUX KOH-
CTPYKUMKA, A0 1 Yepes Heaento nocne TP, B 0bpa3uax LecHEBOM XUAKOCTM METOLOM TBEPAO(DA3HOr0 UMMYHO(DEPMEHTHOIO
aHann3a npoBOAMIN KONIMUECTBEHHOE ONpefeneHme LeCcTU MeUaTopoB MMMYHOPErYNATOPHBIX NPOLECCOB: MHTEPNIENMKUHA-6
(IL-6), wHTepneikuHa 1-6eta (IL-1B), dakTopa Hekpo3sa onyxonu anbga (TNF-a); xeMokutos (IL-8, MCP1); dakTopa pocta
3npotenua cocynos (VEGF).

PesynbTarbl. Y nauneHToB c BocnanutebHbIMM 3ab6051eBaHUAMM MapOOHTa N0 CPABHEHWIO C rpynnoi obcnefoBaHHbIX L
0e3 Takux 3abosieBaHMIn B [1eCHEBON KMOKOCTW BbISIBNIEHO BbicoKoe copepxanue IL-1B, IL-6, IL-8, MCP1, a Takxe VEGF.
Mocne MNIMP y nauveHToB ¢ BoCNanuUTeNbHbLIMU 3a001€BaHUAMU NAPOJOHTA KOHLIEHTPALMS B LeCHEBOW XMAKOCTU OCHOBHbIX
NpOBOCNANUTENbHBIX LUMTOKMHOB/XeMOKUHOB M VEGF cHuaunace.

3aknioueHue. YMeHbLLEHME KOHLEHTPALMM B JECHEBOM XUAKOCTW NPOBOCNANUTESbHBIX LIMTOKMHOB, XeMoKkuHoB 1 VEGF no-
cne npouenypsl [MMP npuBoanT K 6nokage BocnanuTebHbIX U ECTPYKTUBHBIX MPOLIECCOB B TKAHSAX NapoAoHTa M No3BoNseT
BHEpUTb NEPCOHaANM3UPOBaHHYI0 MPaKTUKY MOArOTOBKM OMOpPHbIX 3y60B B NOMOCTU pTa K HECbEMHOMY NMPOTE3MPOBAHMIO.

KnioueBble cnoBa: HeCbéMHbIE 3ybHbIe NPOTe3bl; NPodeccMoHanbHas rurueHa NoaocTv pTa; MeaMaTopbl UIMMYHOPErynsTop-
HbIX MPOLIECCOB.
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KJWHNHECKIE MCCIEOBAHUA

BACKGROUND

Over the years, the emergence of high-performance
diagnostics in periodontics has had considerable impact
on clinical decision-making, patient outcomes, and the
development of new technologies. In practical dentistry,
biomarkers such as saliva and oral and gingival fluids
released during damage to periodontal tissues indicates the
degree of periodontal damage [1, 2].

Cytokines are widely used biomarkers, exhibiting
autocrine or paracrine activity in response to local signals and
participating in the physiological metabolism of bone tissue
and its remodeling [3]. Cytokines are crucial biomarkers in
surgical and orthopedic dental treatment [4]. The study of
cytokine levels in gingival fluid (GF) reveals the functional
activity of the local immune defense system of periodontal
tissues during inflammatory processes. This is evidenced by
the subsequent suppression of connective tissue resynthesis
by fibroblasts and of osteosynthesis and osteo-forming
potential.

Currently, fixed dentures supported by natural teeth
are the leading traditional method widely used in cases
of partial edentulism. However, according to studies by
Russian and foreign authors, the average service life of
fixed prostheses is 6-10 years. Their loss in the medium
or long term is primarily due to the development of
carious and/or periodontal lesions of the supporting teeth,
increasing their mobility [5]. To prolong the durability of
fixed dentures, it is crucial to select the most effective and
safe methods and tools for professional oral hygiene (POH)
before prosthetic treatment [6], based on the assessment
of changes in the cytokine profile in the GF [7]. Thus,
improving the effectiveness of prosthetic treatment with
fixed dentures is based on a personalized approach to the
prevention of inflammation in periodontal tissues using the
POH procedures [8-10].

This study aimed to evaluate the character of changes
in the cytokine profile in the GF during prosthetic treatment
with fixed dentures before and after POH.

MATERIALS AND METHODS

The study included 30 patients with edentulism,
plaque, and unsatisfactory oral hygiene indices who
required orthodontic treatment with fixed dentures. The
examined individuals were aged 20-60 years (average
age: 50.0 + 3.2 years). A general clinical and dental
examination was conducted, which included evaluating
and identifying oral hygiene indices (papillary—marginal—
alveolar index, periodontal index), measuring the depth
of periodontal pockets, determining tooth mobility, and
assessing gingival bleeding.

Individuals were excluded from the study if they had
any of the following contraindications: inflammatory
or infectious diseases, a runny nose or respiratory
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diseases, dental caries or pulpitis, pregnancy or lactation,
systemic or endocrine diseases, somatic diseases in
a decompensated stage, type 1 or 2 diabetes mellitus,
autoimmune or allergic diseases, or tobacco or alcohol
abuse.

During preparation for prosthetics, patients were
divided into three groups: group 1, 10 individuals with
edentulism without clinical manifestations of inflammatory
periodontal diseases (with intact periodontium); group 2,
10 individuals with edentulism and clinical manifestations
of mild periodontitis; and group 3, 10 patients with
moderate periodontitis.

The examination was conducted prior to the installation
of fixed orthopedic structures and 1 week following POH.
The equipment used were the Piezon Master 400 and
AirFlow S1 (EMS, Switzerland).

Before taking the material, the supporting teeth were
cleaned of plague and dried with cotton swabs. Specialized
instruments and materials, including paper, endocanal,
absorbent pins, and absorbents (taper 0.2 (DENT EVO)),
were used for root canal drying during the extraction of
GF from the gingival sulcus or periodontal pocket.

Initially, the absorption volume of the obtained liquids
per one pin was 5.0 + 0.05 mg. Two pins were sequentially
immersed for 100-120 seconds into the gingival sulcus
or periodontal pocket using tweezers and a dental iron,
completely impregnated with GF and transferred into
an Eppendorf-type tube containing 1,000 pl of 0.155 M
sodium chloride solution with 0.2% Pro Clin 300 series
biocide. The resulting biomaterial, representing the GF
at a dilution of 1:100, was frozen at -40°C and stored
until analysis. After thawing and thorough stirring, six
mediators of immunoregulatory processes were quantified
in diluted samples of GF by solid-phase enzyme-linked
immunosorbent assay. The following proinflammatory
cytokines were quantified: interleukin (IL)-6, IL-1 beta,
and tumor necrosis factor alpha. Additionally, the
following chemokines were assessed: IL-8 and monocyte
chemoattractant protein 1 (MCP1). Finally, the following
vascular endothelial growth factor (VEGF) was evaluated.

The quantitative determination of the concentration of
the studied mediators was conducted using commercial
reagent kits produced by Vector Best JSC (Novosibirsk,
Russia).

The study was approved by the local ethics committee
of V.I. Razumovsky Saratov State Medical University
(protocol no. 3; dated November 10, 2015). All participants
signed informed consent forms for the free transfer
of biological material, processing of personal data,
examination, and treatment.

Statistical analysis was conducted using the Statistica
10 and SAS JMP11 application program packages. Data
were described using the method of nonparametric
statistics, specifically the median, 25th, and 75th
percentiles. When comparisons were required, the
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nonparametric Mann-Whitney and Kruskal-Wallis criteria
were employed. p <0.05 indicated statistical significance.

RESULTS

The results of the study showed that patients in
groups 2 and 3 (with mild and moderate periodontitis)
exhibited similar complaints in preparation for fixed
dentures. These patients experienced constant gum
bleeding, difficulties in oral hygiene, and occasional
pain when eating. Additionally, half of the patients
with periodontitis reported pain in the area of separate
groups of teeth. The value of the hygiene index in
patients with periodontitis increased by approximately
1.5 times compared to that in patients without
inflammatory periodontal diseases. The greatest
decrease in the papillary-marginal-alveolar index was
observed in patients with medium-degree periodontitis.
In patients with mild to moderate periodontitis, the
content of mediators (proinflammatory cytokines,
chemokines, and VEGF) accompanying bone resorption
of the alveolar outgrowths of the maxilla or the
alveolar part of the mandible significantly increased. In
patients with inflammatory periodontal diseases, a high
IL-1B, IL-6, IL-8, and MCP1 content was detected in GF
compared to those without such diseases. Furthermore,
the inflammatory process, accompanied by changes in
vascularization and blood flow of periodontal tissues
and the development of hypoxia, was accompanied by
increased VEGF concentration in GF (Tables 1 and 2).

Elevated proinflammatory cytokines in GF is due
to their local expression by periodontal tissues.
Increased cytokine and chemokine concentrations
promote adhesion and migration of leukocytes and are
associated with local production from keratinocytes,
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monocytes, macrophages, activated T-lymphocytes,
endothelial cells, and fibroblasts. That is, in patients
with inflammatory periodontal diseases, before the
installation of orthopedic constructions of dental
prostheses, increased proinflammatory cytokine,
chemokine, and VEGF concentrations in GF correspond
to an inadequate local immune response to microbial
invasion and a decrease in the regenerative activity of
periodontal tissues. Consequently, the installation of
fixed prosthetic structures results in inflammatory and
bone resorptive reactions in the periodontal tissues
surrounding the supporting teeth. This, in turn, leads to
a shorter service life of fixed dentures.

One week after POH, patients with mild to moderate
periodontitis had minimal to no complaints regarding
personal oral hygiene difficulties. Objective examination
of the oral cavity revealed no evident inflammatory
manifestations of periodontitis, and hygiene indices
reached values comparable to those of patients with
intact periodontium. Following the administration of POH,
decreased concentrations of the main proinflammatory
cytokines and chemokines and VEGF level were
observed in GF. This may be attributed to a decline in the
microbial load on periodontal tissues, the inhibition of
immunoinflammatory processes, and the enhancement
of the recovery processes of supporting periodontal
tissues.

DISCUSSION

The high content of immunoregulatory mediators,
including proinflammatory cytokines, chemokines, and
VEGF, in the environment of cells of the first line of defense
of the oral cavity provides a rationale for considering them
as biomarkers of oral health disorders. POH procedure was

Table 1. Content of proinflammatory cytokines in the GF before the installation of nonremovable orthopedic structures

IL-1B

TNF-a IL-6

Examined groups

Me [25; 75] of gingival fluid, pg/mL

Intact periodontium:

Before POH 14,1112,6; 16,8] 3,713,0;5,2] 1,110,9; 1,4]

One week after POH 2,811,5; 3,6]* 1,401,2; 1,8]* 1,6 [1,3; 1,9]
Mild periodontitis:

Before POH 43,6 [40,8; 49,2 13,0 [10,4; 17,5]* 2,9 [2,6; 3,21

One week after POH 35103,1; 4,21 2,101,5; 2,3]*° 1,9 [1,4; 2,3]°
Moderate periodontitis:

Before POH 61,9 [47,3; 85,1]* 13,9 [13,4; 14,5 9,818,9; 11,8]*

One week after POH 1,8 [1,4; 2,1]* 4,11[2,5; 5,11° 2,0 [1,5; 2,7I°

Note: PGPR — professional oral hygiene; * statistically significant differences when compared with the group with intact periodontal disease before PGPR;

° — when compared with patients of this group before PGPR (p <0.05).
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Table 2. Content of chemokines and VEGF in gingival fluid before the installation of nonremovable orthopedic structures

IL-8 MCP1 VEGF
Examined groups
Me [25; 75] of gingival fluid, pg/mL
Intact periodontium:
Before PGPR 63,2 [55,2; 68,5] 28,2 [25,4; 29,3] 9,418,5;12,2]
One week after PGPR 7,9 16,5; 8,31 9,718,7; 12,51 5,8 [3,6; 6,8]

Mild periodontitis:
Before PGPR
One week after PGPR

188,9 [163,9; 201,5]
6,0 [4,7;7,5]°

Moderate periodontitis:
Before PGPR
One week after PGPR

260,3 [235,3; 361,91
5,9 [4,1; 6,31

172,0 [153,3; 202,8]*
11,8 [9,4; 15,3]*

29,6 [27,3; 33,21
9,718,1; 13,11°

242,5 [220,2; 248,21
25102,1; 331

36,2 [33,2; 38,6]
12,3 17,1; 16,5]°

Note: PGPR — professional oral hygiene; * statistically significant differences when compared with the group with intact periodontal disease before PGPR,

° — when compared with patients of this group before PGPR, p <0.05.

performed prior to fixed dental prostheses placement in
almost all patients with intact periodontium and varying
degrees of periodontitis. This procedure led to improved
oral hygiene indices and a decrease in the activity
of the local inflammatory process at the level of the
dentogingival junction. One week following POH procedure,
a significant decrease was noted in the concentrations of
proinflammatory cytokines and chemokines and VEGF in
GF. POH resulted in the blockade of inflammatory and bone
resorptive processes in periodontal tissues and provided
the most effective adaptation of periodontal tissues during
the placement of fixed dental prostheses.

CONCLUSIONS

The study of the concentrations of proinflammatory
cytokines and chemokines and VEGF in GF during the
inflammatory periodontal disease process is crucial in the
diagnosis of adverse changes at the level of the immune-
epithelial barrier of the oral cavity. The reduction of high
concentrations of these biomarkers in GF after POH leads
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