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Objective. To study the influence of base materials used in the manufacture of removable dentures on the
immune homeostasis of the oral mucosa, and, as a consequence, on the clinical condition of the oral mucosa
and periodontium of supporting teeth. To create fundamental principles for the development of a
pathogenetically substantiated choice of basic dental materials of various chemical natures for removable
prosthetics based on the analysis of the parameters of immune homeostasis of the oral mucosa.

Materials and methods. 154 patients aged 40 to 85 using dentures based on actylic, polyurethane plastics
and thermoplastics for 6 months, participated in the study. Indicators of immune homeostasis and the
identified clinical manifestations of the influence of the prosthesis material such as chronic periodontitis and
gingivitis were compared using the statistical method of conjugate multifield tables.
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Results. The indicators CD4+/CD8+, CD11/CD303, CD68, CD204, CD163, Ki-67 phenotypic markers were
determined in gingival biopsies of the prosthetic bed of patients using dentures based on acrylic, polyurethane
and thermoplastic for 6 months. Analysis of the statistical significance of differences proved the influence of the
prosthesis material on indicators of cellular immune homeostasis, with a shift of homeostasis towards the pro-
inflammatory phenotype, and the suppression of the anti-inflammatory factor in circulating monocytes.
Conclusions. The study shows that, although each type of removable dentures has its own advantages and
disadvantages, the response of the cellular immunity of the oral mucosa to polyurethane dentures is less than
to acrylic and thermoplastic ones in relation to the control group. The use of polyurethane prostheses is
reasonable as temporary ones during the healing stage of surgical interventions in the oral cavity, in particular
tooth extraction and implantation. This type of prosthesis can be recommended as a permanent one for
patients with a severe allergic reaction, especially to polymer compounds and dyes.

Keywords. Denture material, cellular immunity, immune homeostasis, oral mucosa, denture biopsies,
phenotypic markers.

Iens. U3yuuTsb BIMAHNE PA3TUIHBIX MATEPUANIOB ChEMHBIX [IPOTE30B HA COCTOSIHUE CIU3UCTON 0O0I0YKU
pTa ¥ MapOJIOHTA 3y00B IOCPEACTBOM UCCIIEAOBAHMUA JIOKATBHOIO HIMMYHHOTO T'OMEOCTA34.

Marepuannsl H METOABI. B NCCe[OBAHNN IPUHAIN Y9acTHe 154 manmenTa B Bo3pacre or 40 1o 85 ner, it
JIEYEHUA KOTOPBIX UCIIONB30OBAIUCH MPOTE3bI HA OCHOBE AKPWIOBBIX, NOMUYPETAHOBBIX IUTACTMACC ¥ TEPMOILTA-
CTOB. B KauecTBe MaTepyana UCCIEA0BAHMA TIPE/ICTABIEHD! JAHHBIE IMMYHOTUCTOXUMUYECKOTO aHAIM3a OHO-
TITATOB JICCHEBOTO JIOXKA 154 MAIUEHTOB, OMH30BABIUXCA B TCUCHHE O MECSTICB ChEMHBIMIE TTPOTE3AMI C (a3u-
CaMI Hd OCHOBE dKPWIOB, TEPMOIUIACTOB U NOMNYPeTaHd. C MOMOIIBIO CTATUCTIYECKOTO METOA CIIPSUKEHHBIX
MHOT'OIOJIBHBIX Ta0JINL] OKA3ATEMN JIOKUIBHOTO MIMMYHUTETA CONOCTAB/IEHB! ¢ OOHAPYKEHHBIMU KIMHUYECKU-
MU NIPOABICHVAMH BIVAHNA MATEPUAIIA IPOTE3A — XPOHUYECKUM ITAPOJAOHTUTOM U ITMHIMIBUTOM.

Pesymprarel, Omnpe/ie/ieHbl MOKa3aTetn (DeHOTHITIYeCKHX Mapkepos CD4+/CD8+ CD11/CD303, CDGS,
CD204, CD163, Ki-67 B JICCHEBBIX GHONTATAX POTE3HOTO JIOXKA MAIUEHTOB, UCIIOMB3YIOMIMX ChEMHBIE PO~
Te3bl C GA3UCAMU U3 AKPUIA, TIOJIMYPETAHA U TEPMOIUIACTA Yepe3 6 MECAIEB ¢ MOMEHTA OKOHYAHKS [POTe-
3upoBaHysL. [10 pesynbTaTaM aHAIN3a CTATUCTUYCCKON 3HAYMMOCTH Pa3NTHYUi JIOKA3aHO BIMSIHUE MaTeprana
6a31ca NpOTE32 HA MOKA32TENU KIETOYHOTO JIOKAIBHOTO UMMYHHTETA, KOTOPOE COOTBETCTBYET CBUTY TO-
MEOCTa32 B CTOPOHY MPOBOCIATUTENBHOTO (PEHOTHI, U NIOJABIEHNE POTUBOBOCIIATUTENBHOTO (DAKTOPA B
[UPKYIUPYIOINX MOHOIIUTAX.

BeiBoabI. B HCOIEIOBAHUN TTOKA33aHO, YTO MOMb30OBAHUE CHEMHBIMH MPOTE3aMH BE/IET K M3MEHEHHIO JIOKATb-
HOTO KJIETOYHOTO UMMYHHTETA CTU3UCTOM PTa: JAHHBIE TAPAMETPBI IIPU MONb30OBAHUH TIPOTE3AMU HA OCHOBE
TEPMOIVIACTOB, AKPIIOBBIX 1 MONMUYPETAHOBBIX IUTACTMACC UMEIOT CYIECTBEHHBIE PA3INyns. I3MEHEHNA TOKA-
34TeNel JIOKAIBHOIO TOMEOCTA32 CJIM3KUCTON PTa HANPAMYIO KOPPETUPYIOT ¢ KITUHWYECKUMU NPOSBICHUAMH B
006JIACTH TIPOTE3HOTO JIOKA 1 TKAHEH APOAOHTA. MI3MEHEHNA MOP(ONOTUUYECKUX U KIMHUYECKUX [TAPAMETPOB
CTM3UCTON PTA NIPY MOb30BAHUH IIPOTE3AMU HA OCHOBE NOJMYPETAHA MUHUMAIBHBI 110 OTHOIIEHUIO K I1Apa-
MeTpaM KOHTPOIbHOM IPYIIIIBL

KiroueBbie c10Ba. Marepruan CbeMHBIX IIPOTE30B, KIETOYHbIN NIMMYHUTET, UIMMYHHBIN TOMEOCTA3, CIN3U-
CTas 000/I0UKa PTa, GUOITATHI IPOTE3HOTO JIOXKA, (PEHOTUIINYECKIE MAPKEPBL

INTRODUCTION The absence of teeth not only affects chew-

ing and speech functions, but also causes

Partial absence of teeth (partial secon-
dary adentia) is one of the most common
diseases: according to the results of various
studies, it affects from 44 to 100 % of the
population of the Russian Federation over
40 years old, depending on age and region.
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changes in the facial skeleton and can lead
to psychological changes, disruption of so-
cial adaptation, changes in nutrition, and
even contribute to the development of
various diseases due to changes in the com-
position of oral fluid.
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A population survey revealed a high
level of need for dental orthopedic care —
09.9 %; already at the age of 20-29 years
this figure is 55.6%, and at the age of
0009 years — 86.1 %, at the age of 70 years
and older — 72.8 % [1].

Based on the results of the analysis of
changes in the practice of dental orthopedic
treatment in the regions of Russia over a
10-year period, it was revealed that the pro-
portion of patients with partial removable
dentures increased, compared to 2008, from
60 % (with clasp dentures — 67 %) to 64 %
(with clasp dentures — 74 %), while the pro-
portion of complete removable dentures de-
creased over this period by 6 %. Currently,
with the increase in the number of elderly
people, there is also an increase in patients
with partial teeth loss, which increases the
need for treatment.

Removable dentures, in addition to their
advantages, have a number of disadvantages.
More than 24 % of users of partial removable
dentures complain of unsatisfactory fixation,
18 % of face aesthetic problems, more than
18 % are forced to adapt to poor-quality
dentures, and 8 % face fractures of support-
ing teeth’,

The impact of prosthetic materials on
the immune system induces protective im-
mune responses against pathogens and in
many cases contributes to the pathogenesis
and progression of diseases of the oral mu-
cosa (OM). The resulting disruption of the
homeostasis of the OM tissues causes perio-
dontitis, one of the most common inflam-
matory diseases.

A large number of studies have been de-
voted to the study of the mechanisms of dis-
turbance of homeostasis of monocytes and

macrophages as the main cellular compo-
nents of immunity in gingivitis and perio-
dontitis [2]. Insufficient information on the
impact of various base materials with differ-
ent chemical natures used in dental prosthe-
ses on the local immunity of the oral mucosa
in different periods after prosthetics empha-
sizes the importance of studying this issue
and the need to develop recommendations
for prosthetics with removable dentures
based on the data obtained [3).

The influence of various materials used
for the manufacture of removable dentures
(acrylates, polyurethanes, thermoplastics) on
the condition of the oral mucosa and petio-
dontal tissue, as well as on local immune ho-
meostasis, was studied. The aim of the study
was to create a basis for pathogenetically sub-
stantiated selection of basic dental materials
of various chemical nature in removable den-
tures using analysis of local immune homeo-
stasis indicators of the oral mucosa.

MATERIAL AND METHODS

The study involved 154 people. They
were divided into three experimental
groups depending on the prosthesis mate-
rial: acrylic, polyurethane, thermoplastic. By
age, the participants were divided into
groups according to G. Craig's classification
of periods: middle adulthood — 40-59 years,
late adulthood — 60 years. A control group
was also selected, where prosthetics with a
removable prosthesis was not required.

An assessment of the required sample
size to confirm the statistical significance of
the intergroup difference in the results of
the effect of the prosthesis material on ho-
meostasis parameters at a significance level
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of a = 0.05 and power of 0.80 for four
groups showed that at least 16 people are
required per group (Statistica 10.0).

The characteristics of the morphological
substrate that supports cellular immunity of
the oral mucosa were investigated when in-
teracting with various materials of partial
dentures, such as acrylic, polyurethane resins
and thermoplastics. These materials can con-
tribute to the occurrence of common in-
flammatory diseases such as chronic gingivi-
tis and periodontitis.

Immunohistochemical analysis on par-
affin sections was performed using standard
methods for determining the phenotype of
immunocompetent cells. Antigens on the
surface of lymphocytes were identified using
monoclonal antibodies that had similar
binding properties and were distributed in
tissues according to a certain stage of devel-
opment of the cell population — the so-
called clusters of differentiation (CD). CD
molecules are membrane phenotypic mark-
ers of the corresponding cells.

The major immune cell populations of
the oral mucosa include antigen-presenting
cells such as monocytes / macrophages,
dendritic cells, and epidermal Langerhans
cells, as well as neutrophils and granulo-
cytes. The presence of B cells is minimal,
and the proportion of ydT cells is small —
12 %. Widespread CD4" clusters of differen-
tiation characterize activated T helper
cells - inducers of the immune response.
They regulate the strength of the immune
response to a foreign substance and control
the stability of the internal state of the body
(immune homeostasis). An increase in the
number of T-helper lymphocytes indicates
hyperactivity of the immune system, while a

8

decrease indicates immunological defi-
ciency [4].

CD8" - cytotoxic T-lymphocytes -
T-killers and T-suppressors, CD8" also de-
fines dendritic cells — leukocytes specializing
in the presentation of antigens to T-lym-
phocytes, necessary for the activation of the
T-cell response [5].

In this study, we classified different
cell types, including T helper (CD4") and T
suppressor (CD8") cells, which have a spe-
cific CD4"/CD8" ratio. We also studied cell
populations that express adhesion mole-
cules such as integrins (CD117/CD303") on
the surface of various cells including den-
dritic cells, monocytes, granulocytes,
B and NK lymphocytes, the scavenger re-
ceptor CD163", and typed the scavenger
receptor CD204", which is expressed on
macrophages and some types of dendritic
cells, as well as the Ki-67" protein in
epithelial cells [6]. Comparison of three or
more groups by a quantitative indicator
whose distribution differed from normal
was performed using the nonparametric
Kruskal — Wallis test, multiple compari-
sons of two groups were performed using
the Mann — Whitney U test with Bon-
ferroni correction.

Statistical data processing was per-
formed using Statistica 10.0, IBM SPSS
Statistics 27.0 programs.

RESULTS AND DISCUSSION

Quantitative indices of macrophage
CD markers were assessed for compliance
with normal distribution wusing the
Shapiro-Wilk test. It was shown that most
of the data (about 70 %) had a non-normal
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distribution, the probability of error was
p < 0.05 (the achieved significance level
was p = 0.001). Data with non-normal dis-
tribution are described using the median
(Me) and the lower and upper quartiles
(Q1-Q3); for normally distributed data,
the mean value and 95 % confidence inter-
val (CI) are indicated. The relationships
between the prosthesis material and the
patient's age group after 6 months of pros-
theses use are presented in Table 1.

The influence of the removable den-
ture material factor on the absolute values
of the phenotypic markers CDOS",
CD4"/CD8',  CD117/CD303",  CD204,
CD163", Ki67" (Kruskal - Wallis test,
p = 0.0001) was proven; the data statisti-
cally significantly differ from the indicators

p < 0.008, Bonferroni correction) with the
exception of the difference in the level of
CD163,CD117/303", Ki-67" in the “60+” age
group: p polyurethane — control = 0.169,
which confirms an insignificant deviation
from the norm when using polyurethane
dentures.

Multiple pairwise comparisons in the
age group 40-59 years confirm the statisti-
cal significance of differences in the levels
of CD markers of immunocytes for different
materials of removable dentures. In this
case, in the group using orthopedic struc-
tures made of thermoplastic, the highest
levels of all differentiation clusters CD204"
are observed, lower in the groups with
acrylic dentures and even lower in the
group using polyurethane dentures (Mann —

of the control group (Mann — Whitney test, Whitney test, p < 0.008).
Table 1
Phenotypic markers indicators
Parameter
Material Age, CDGS” CD4'/CDS’ CDI11'/CD303"
years
Average (95 % CI) Me (©Q, - 0.) Me(Q, -0,)
Acryl 40-59 395 (3.77-4.13) 2.81 (2.60-3.04) 134 (1.20-141)
60+ 252 (241-2.63) 172 (143-192) 1.02 (0.98-1.18)
Thermoplast 40-59 0.52 (6.34-6.70) 3.21 (3.00-345) 1.62 (1.72-2.08)
60+ 346 (3.31-3.01) 2.10 (1.86-2.39) 1.17 (1.23-1.64)
Polyeurethane 40-59 3.19 (3.09-3.29) 226 (1.93-243) 1.25 (1.05-143)
60+ 1.69 (1.58-1.80) 163 (147-1883) 099 (0.87-1.12)
Control 40-59 153 (1.35-1.71) 133 (1.17-1.89) 122 (1.01-141)
60+ 1.04 (0.83-1.20) 102 (081-1.14) 0.93 (0.79-1.05)
Material Age, CD204+ CD163+ Ki67+
years Me (Q, -0) Me (Q, -0) Me (O, - Q)
Acryl 40-59 3.04 (3.39-2.79) 295 (2.55-301) 867 (817-879)
60+ 2.23 (240-183) 2.23 (203-232) 7.24 (681-759)
Thermoplast 40-59 3.38 (357-3.15) 349 (3.26-3.76) 9.58 (9.36-9.93)
60+ 2.63 (244-2.89) 3.04 (2.86-3.67) 782 (745-813)
Polyeurethane 40-59 2.72 (2.58-2.98) 2.15 (1.93-2.00) 7.63 (744-7.74)
60+ 2.09 (1.83-2.44) 178 (1.53-2.43) 682 (649-7.12)
Control 40-59 1.69 (1.49-1.89) 1.86 (1.67-196) 6.75 (6.27-7.06)
60+ 140 (1.26-148) 1.64 (1.31-1.83) 637 (5.87-6.59)
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In the age group “60+", the differences
in the values of phenotypic markers for the
materials “acrylic — polyurethane” are less
pronounced, and the statistical significance
of the differences was not confirmed:
CDI17/CD303" (P - e = 0319),
which corresponds to the same level of re-
action of dendritic cells, macrophages and
Langerhans cells to these materials.

The distribution of CD68"in the groups
40-59 years and “60+” corresponds to the
normal distribution  (Shapiro-Wilk test,
p > 0.008), the homogeneity of variances
was confirmed (Levene's test, p > 0.85), the
ANOVA analysis of variance showed the
influence of the “prosthesis material” factor
on the CD68" values, the Tukey post-hoc
test proved the presence of statistically sig-
nificant differences between all groups
(p <0.0002), with the exception of “acrylic -
polyurethane” in both age groups (40-59:
pacrylic — polyurethane = 0.219; “60+”: pa-
crylic — polyurethane = 0.020).

The influence of the removable den-
ture material on the level of phenotypic
markers CD68", CD4"/CD8", CD11"/CD303',
CD204", CD163", Ki67" was confirmed.

The results are statistically significantly
different from the control group data,
with the exception of some markers in
the 60+ age group. In particular, the levels
of CD163, CD117/CD303" and Ki-67"
when using polyurethane prostheses do
not differ significantly from the norm. A
high degree of imbalance and activation
of the inflammatory immune response six
months after implantation also leads to a
significant increase in CD4"/CD8": the ra-
tio between helper and suppressor T-
lymphocytes increased by 2.4 times for
thermoplastics, 2 times for acrylic and
70 % for polyurethane. This indicates an
imbalance between the mechanisms of
inflammation and reparation, which cor-
responds to the transition to a chronic
form of inflammation, the level of which
is highest for thermoplastics, lower for
acrylic and polyurethane.

The established statistically significant
ratio of CD marker levels in biopsies of the
mucous membrane of the prosthetic bed
after 6 months of using prostheses made of
different materials and the values of the
control group are presented in Table 2.

Table 2
Ratio of CD marker levels to control levels

Material yﬁ%‘;’s CD4/CDS" | CD163" | CD68' | CD11°/303" | CD204' Ki-67"
Acryl 211 140 2.58 1.10° 1.79 1.28
Thermoplast | 40-59 241 1.92 4.34 1.32 2.00 142
Polyeurethane 1.69 1.15 2.08 1.02° 1.60 1.13
Acryl 0 1.69 1.36 242 1.09 159 113
Thermoplast |, 4"\ er 2.06 1.85 3.32 1.25 1.87 123
Polyeurethane 1.53 1.09° 1.62 1.06" 149 1.08

Note: " - differences with the data of the control group are not statistically significant.
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Comparison of immune cell popula-
tions in the control group and patients us-
ing dentures based on different materials
for 6 months shows a significant increase in
inflammatory cells in biopsies, which corre-
sponds to an active proinflammatory cellu-
lar response of gingival immunocytes to the
effects of denture materials [7]. The pros-
thesis material has a significant effect on the
level of CD68" protein, which is a marker
for monocytes / macrophages. This protein
is expressed on various cells, such as mye-
loid and dendritic cells, fibroblasts, neutro-
phils, osteoclasts and Langerhans cells.
When using thermoplastics as a prosthesis
material, the level of CD68" protein in-
creases by 4.3 times, compared to other ma-
terials, such as acrylic and polyurethane. To
determine the quantitative content of acti-
vated monocytes in biopsies of the pros-
thetic bed, the researchers use the scaven-
ger receptor CD163. The expression level of
this receptor also increases by more than
90 % when using thermoplastics, compared
with the use of acrylic and polyurethane.
The CD163" receptor triggers intracellular
signals, including the secretion of inter-
leukin-6 (IL-6), which acts as a proinflam-
matory cytokine during traumatic tissue
injury and other damage leading to inflam-
mation [8].

Analysis of absolute values and ratios of
phenotypic markers shows that the number
of proinflammatory macrophages, neutro-
phils, dendritic cells and Langerhans cells in
biopsies of the prosthetic bed in patients
using thermoplastics increases almost 6
times, compared with the data of the con-
trol group. In patients who use polyure-

thane and acrylic-based prostheses, this in-
crease is 3—3.5 times.

The prosthesis material has a signifi-
cant impact on the level of CD68™ protein,
which is a marker for monocytes / macro-
phages. This protein is expressed on various
cells, such as myeloid and dendritic cells,
fibroblasts, neutrophils, osteoclasts and
Langerhans cells.

The high level of homeostasis distur-
bance and activation of the proinflamma-
tory immune response 6 months after pros-
thetics also determines a significant increase
in the CD4"/CD8" level, corresponding to
the ratio of T-lymphocytes helpers and sup-
pressors, which increased by 2.4 times for
thermoplastics, 2 times for acrylics and by
70 % for polyurethane. This indicates an
imbalance between the mechanisms of in-
flammation and reparation and corre-
sponds to the transition to a chronic form
of inflammation, the level of which is
maximum for thermoplastics, weaker for
acrylic and polyurethane.

Changes in the heterogeneous popula-
tion of CD11"/CD303" markers are an indi-
cator of the reaction of the cellular immu-
nity of the oral mucosa to various prosthesis
materials. Myeloid dendritic cells expressing
the CDl1lc receptor specialize in the
presentation of antigens to T lymphocytes.
These cells demonstrate an increased ability
to engulf necrotic cells, recognize viral anti-
gens, and cross-present antigen with CD8”
T cells. These cells exhibit an enhanced ca-
pacity to engulf necrotic cells, recognize
viral antigens, and cross-present antigen
with CD8" T cells. After cleavage from the
membrane, the free (soluble) form can play
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an anti-inflammatory role and serve as a
diagnostic parameter for macrophage acti-
vation in inflammatory diseases. Plasmacy-
toid dendritic cells express exclusively the
surface marker CD303" [9]. Analysis of the
data in Table 2 shows an increase in the
CD117/CD303" population by more than
30 % for thermoplastics, while for materials
such as acrylic and polyurethane, the pa-
rameters do not differ significantly from the
control group level.

Changes in the parameters of cellular
immunity were accompanied by an increase
in the Ki-67 protein of the epithelial cells of
the gingival mucosa by 42 % for the group
where the dentures were made of thermo-
plastics, 28 and 13 % for the group using
acrylic and polyurethane dentures. Thus,
polyurethane dentures are characterized by a
long-term inflammatory process, manifested
by a high level of proliferative activity of cells
in the biopsy samples of the gingival bed. For
patients aged 60 years and older, after 6
months, inflammation is active under the
polyurethane prosthesis, the deviation of the
cell proliferation level from the norm is 23 %.

In the group of patients aged 60 years
and older, an increase in all parameters of
cellular immunity was also noted: the high-
est for the thermoplastic group, average for
acrylics and lower for polyurethanes. The
data are also an indicator of the activation
of the immune system, given that with in-
creasing age, deviations from the norm de-
crease and this is associated with a decrease
in the body's reactivity.

A significant difference in the obtained
indicators of phenotypic markers from the
norm is a sign of activation of the T-system

12

of the oral mucosa immunity; the objective
of the study is to compare the changes
identified in the oral mucosa immune sys-
tem with the clinical manifestations of the
influence of the material — chronic perio-
dontitis, gingivitis.

These indicators of cellular immunity
correlate with clinical manifestations in the
oral cavity, in particular such as hyperemia,
swelling and exacerbation of inflammatory
phenomena. All patients underwent the
Schiller-Pisarev test to determine the fact of
the inflammatory process.

Six months after prosthetics, a high level
of imbalance in the body and activation of
the immune system, which promotes in-
flammation, was recorded. The CD4'/CD8"
level (the ratio of T-lymphocytes helpers and
suppressors) increased significantly for all
three types of prosthesis materials, but the
greatest increase was in thermoplastic pros-
theses (24 times), then in acrylic (2 times)
and by 70 % in polyurethane. This indicates
an imbalance between the mechanisms of
inflammation and reparation, which can lead
to a chronic form of inflammation. The level
of inflammation was highest for thermoplas-
tic prostheses, less pronounced for materials
such as acrylic and polyurethane.

Multifield contingency tables (IBM SPSS
Statistics 27.0) were used to assess the
strength of the relationship between nomi-
nal variables. The material of the removable
denture in the table is considered as a risk
factor for the development of prosthetic
complications in the form of chronic gingi-
vitis, mild, moderate and severe periodonti-
tis. Data on the diagnosis of oral mucosal
tissue diseases were analyzed in the SPSS
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Statistics system in order to identify a statis-
tical relationship between the material of
the removable denture and the severity,
prevalence in the group, and stage of the
disease. Table 3 presents data on the total
number of patients (n = 154), in groups
and by severity of the recorded disease
(mild periodontitis, moderate periodontitis,
severe periodontitis).

The analysis of contingency tables
showed a high degree of relationship between
the factor of influence of the material and the
signs of chronic gingivitis, periodontitis of
mild, moderate and severe severity: Pearson
criterion — 56.7 (p < 0.01), Cramer's V crite-
rion for multi-field tables — 0458, contin-
gency coefficient — 0.622 (p < 0.001) — corre-
sponds to a strong relationship (Figure).

Table 3
Contingency table "Prosthesis material - diagnosis"
Material No | Gingivitis .Mﬂd . M.O derat.e. §evere‘ .| Total
periodontitis|periodontitis| periodontitis
Quantity 31 5 0 0 0 36
Control
oo % in orthopedic structure | 861 | 139 00 00 00 | 100
Quantity 6 21 9 2 0 38
Pol h;
Oy eureane o orthopedic structure | 158 | 553 237 53 00 | 100
el Quantity 4 21 13 3 0 41
2 % in orthopedic structure | 98 512 317 73 00 100
Quantity 2 12 15 9 1 39
Th 1
CrmOpIst o orthopedic structure | 5.1 | 308 385 231 26| 100
Total Quantity 43 59 37 14 1 154
% in orthopedic structure | 279 383 240 9.1 0.6 100
Bar chart

40

w
o
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The distribution of the severity of
complications among patients using remov-
able dentures depends significantly on the
material of the orthopedic structure: in the
control group, after 6 months, the occur-
rence of gingivitis is recorded in 13.9 %, in
the group using polyurethane plastics —
84.2 %, of which 23.7 % were mild perio-
dontitis and 5.3 % were moderate periodon-
titis, in the group using acrylic plastics —
90.2 %, of which 31.7 % were mild perio-
dontitis and 7.3 % were moderate periodon-
titis, the largest number of patients with a
diagnosis of periodontitis — 64.2%, of
which 23.1 % were moderate periodontitis
and 2.6 % were severe periodontitis in the
group using thermoplastic dentures. Data
on the prevalence of complications in the
form of gingivitis and periodontitis in
groups with different materials for the bases
of removable dentures correlate well with
the results of the Schiller — Pisarev test,
Spearman correlation coefficient p = 0.84.

Let us determine the quantitative val-
ues of phenotypic CD markers correspond-
ing to clinical manifestations in the form of
gingivitis and periodontitis. Patients in each
age group were divided into three groups:
without complications, complications in the

form of gingivitis. Patients with complica-
tions of prosthetics in the form of perio-
dontitis of mild, moderate and severe sever-
ity were combined into the third group to
determine the average parameters of local
cellular immunity.

The data presented in Table 4 show that
in periodontitis, the median values of differ-
entiation clusters are significantly higher:
thus, the values for the CD68™ marker in pe-
riodontitis are 2 times higher than in gingivi-
tis, and exceed the norm by almost 4.3 times.

The severity and prevalence of gingivitis
and periodontitis in abutment teeth due to the
influence of the prosthesis material depend on
the interaction between the microbial triggers
and the host immune system, a process in
which monocytes and macrophages play an
important role. Macrophages can be pheno-
typically classified into the M1 phenotype,
which promotes the proinflammatory phase of
the immune response, while M2 macrophages
promote the healing and resolution phase [10].

Analysis of the CD4"/CD8" ratio, which
characterizes the ratio of T-helpers and
T-suppressors, on average for the age group
of 40-59 years, revealed that the state of the
immune system for the norm is normoergic,
for the diagnosis of gingivitis — 2.6 on the

Table 4

Quantitative values of CD markers of immunocytes in gingiva of prosthetic bed
of patients with clinical manifestations

Parameter Age, years | CD163" | CD204" | CD4'/CD8" | CD117/CD303" | CD68" | Ki67
Norm 4059 | 182 170 136 138 52 | 645
60+ 1.60 152 1.10 127 103 | 614

. 10-59 | 219 | 267 178 220 322 | 753
Gingivitis 60+ 178 227 159 1.90 171 | 698
. 10-59 | 310 | 356 236 332 654 | 962
Periodontitis 60+ 297 202 183 320 357 | 787
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border of normoergic and hyperactive,
which corresponds to an adequate reaction
of the oral mucosa, while for the diagnosis of
periodontitis with complications - 3.5,
which corresponds to a hyperactive reaction.

The dependence of CD marker levels
(in patients diagnosed with moderate and
severe periodontitis) on the material of the
removable denture was studied. The data of
median values of the indices of differentia-
tion clusters of immunocytes of the gingival
prosthetic bed of patients for both age
groups with a diagnosis of chronic perio-
dontitis, using removable dentures made of
different materials for 6 months, are pre-
sented in Table 5, the statistical significance
of the differences was tested by a nonpara-
metric median test (p < 0.05).

Table 5 shows the change in immune
cell populations in groups of patients using
removable dentures based on different ma-
terials and diagnosed with chronic perio-
dontitis after 6 months.

In periodontitis, CD11" receptors and
dendritic cells are of great importance [11].
In Table 5, the CD11" values for acrylic coin-
cide with the control ones, for polyurethane
they are slightly lower than the control val-

ues, for thermoplastics they are 29 % higher
in the 40-59-year old group, and 33 %
higher in the 60 year and older group, which
explains the largest number of patients diag-
nosed with periodontitis in these groups.
The CD4°/CD8" ratio analysis in the
40-59 age group allows us to assess the state
of the immune system. Normally, this ratio is
normoergic. For the diagnosis of gingivitis, the
value is 2.6, which is on the border between
the normoergic and hyperactive state and
indicates an adequate response of the body's
system to inflammation. However, for the di-
agnosis of periodontitis with complications,
the value is 3.5, which corresponds to a hy-
peractive response of the immune system.
The data in Table 5 show that the
CD4"/CD8" ratio is 16 % higher when using
thermoplastics as the base material compared
to when using acrylates, suggesting that this is
due to a reduction in the number of CD8"
T cells. This corresponds to an increase in the
content of M1 macrophages and a decrease in
the content of M2 macrophages in the gingi-
val tissues affected by periodontitis and may
reflect a change in cellular immunity towards
a pro-inflammatory phenotype — an increase
in the level of pro-inflammatory factors and

Table 5
CD marker values in patients diagnosed with periodontitis

Parameter | Age, years | CD163" | CD204" | CD4°/CD8" | CD117/CD303" | CDG8" Ki67
rond 40-59 208 287 288 138 406 875
Y 60+ 227 243 184 1.06 255 735
40-59 351 347 3.54 178 665 064

Thermoplast 60+ 321 279 225 141 356 702
40-59 2.59 278 238 127 3.24 768

Polyeurethane  —57 202 217 1.70 102 179 703
40-59 162 170 136 138 124 680

Control 60+ 1.30 142 1.10 107 201 644
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suppression of the anti-inflammatory factor
in circulating monocytes. The obtained data
are consistent with the results of a study indi-
cating that the M1/M2 macrophage ratio is
significantly higher in affected periodontium,
indicating an imbalance between inflamma-
tion and reparation mechanisms [12].

For patients using thermoplastic-based
prostheses, elevated levels of the CD4"/CD8"
glycoprotein ratio, which are localized on
the surface of T-lymphocytes, are observed.
The ratio between T-helpers and T-sup-
pressors is more than 3, which exceeds the
hyperactivity threshold — 24 times, com-
pared with the normal (control) value;
when using acrylate materials as the base
material, this excess is 2.2 times, and for
polyurethane — 1.9 times. The level of CD4"
T cells, which react to pathogens and trig-
ger an immune response, is higher than the
control sample; CD8" T cells react and neu-
tralize the infection; T suppressor cells
“switch off” CD4 activity when the immune
response is sufficient. An increase in the
Ki67 antigen level indicates activation of
proliferation processes and promotes cell
regeneration and the formation of connec-
tive tissue in the inflammation site [13].

Moreover, the change in the popula-
tion of the main immune cells in patients
with moderate and severe periodontitis us-
ing acrylic dentures, compared to the norm,
is more than 10, which indicates the activa-
tion of immunocytes associated with the
base material of the removable denture.

The CD68" antigen is active on various
cells, such as blood monocytes, tissue
macrophages, lymphocytes, fibroblasts and
endothelial cells. When using thermoplas-
tics, its level increases by 68 % compared to
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acrylics and exceeds the norm by more than
5 times, and when using polyurethane, its
level exceeds the norm by 2.5 times.

The most significant deviation of the
parameters of local immune homeostasis of
the oral mucosa from the parameters of the
control group was observed when using
thermoplastic materials, while less signifi-
cant changes in the parameters of local cel-
lular immunity of the oral mucosa were
noted when using acrylic base materials.

The control group included patients
without periodontal tissue pathologies; in
the experimental groups, the condition of
the soft tissues in the area of the prosthetic
bed and contact with the teeth was as-
sessed before and after prosthetics after
6 months. Based on statistical analysis of
the obtained data, a strong relationship
was found between the material of the re-
movable denture and changes in the pa-
rameters of cellular immunity, signs and
severity of inflammation. In particular,
when examining patients, the majority of
them had hyperemic and edematous mu-
cous membranes of the lips and cheeks
after prosthetics. In the group where ther-
moplastic prosthetics were performed, a
positive Schiller-Pisarev test was detected
in 9043 % of cases in the 40-59-year-old
group and in 98.57 % in the 60-year-old
and older group, and correlated with the
proliferative activity index values. The low-
est number of patients with a positive test
was detected in the group where polyure-
thane-based prostheses were used, which
correlates with the lowest proliferation
index values in the experimental groups.

The severity of periodontal diseases also
correlated with the increase in the indices of
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local cellular immunity of the oral mucosa. It
can be noted that in percentage terms within
the studied groups, the highest prevalence of
gingivitis and periodontitis was also in the
groups where prosthetics were performed with
thermoplastic prostheses, and the lowest — in
the groups where polyurethane base materials
were used. These data correlate with the in-
crease in local cellular immunity indices, which
were also maximum in the group with ther-
moplastics and minimum in the group with
polyurethane prostheses. Thus, it can be con-
cluded that changes in the parameters of local
cellular immunity directly affect the condition
of the mucous membrane of the prosthetic
bed, as well as the clinical manifestations of
inflammation and the degree of damage to
periodontal tissues, causing the presence of
inflammatory symptoms and signs detected by
the main and additional examination methods.

CONCLUSIONS

1. Immune homeostasis was studied in
patients with partial and complete secon-
dary adentia before the start of prosthetics.
The data obtained from the study indicate
that significant changes in the parameters
of the immune balance of the oral mucosa
occur at the age of patients from 40 to 59
years due to increased activity of the body.

2. The use of removable dentures leads
to a change in the local homeostasis of the
oral mucosa. Changes in the parameters of
local immune homeostasis of the oral mu-
cosa when using dentures based on ther-
moplastics, acrylic and polyurethane plas-
tics have significant differences.

3. Changes in the indicators of local
homeostasis of the oral mucosa directly cor-

relate with clinical manifestations in the area
of the prosthetic bed and periodontal tissues,
which is characterized by the appearance of
inflammatory changes in the mucous mem-
brane, such as hyperemia and edema, a posi-
tive Schiller-Pisarev test, as well as the sever-
ity of the disease of the periodontal tissues.

4. Changes in the morphological and
clinical parameters of the oral mucosa
when using polyurethane-based prostheses
are minimal in relation to the parameters of
the control group, which allows us to rec-
ommend the use of polyurethane prosthe-
ses as immediate prostheses at the healing
stage during surgical interventions in the
oral cavity, in particular tooth extraction
and implantation, as well as permanent
ones — for patients with allergic intolerance
to dental materials, especially with allergic
reactions to polymer compounds and dyes.
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