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FEATURES OF OXIDATIVE PROCESSES DISORDERS IN
BACTERIAL-IMMUNE PERIODONTITIS ON THE

BACKGROUND OF THE USE OF PROSTHETIC BASES

Introduction. In response to the use of dentures, chronic
pathological processes of the mucous membrane, which serves as an
entrance gate for microorganisms and denture components, may
develop; as a result, lipid peroxidation processes and a decrease in the
activity of antioxidant protection are observed. The purpose of this study
was to examine the alterations in oxidative processes and the buildup of
peroxidation products in rats with experimentally induced bacterial-
immune periodontitis while utilizing removable dentures with acrylic

and nylon bases.

Methods. Experimental periodontitis was modelled in experimental
animals by injecting into the periodontal tissues a suspension containing
a mixture of microorganisms (Staphylococcus aureus and Streptococcus
hemolyticus) based on egg white. Biochemical analysis of the activity of
free radical processes (oxygen and nitrogen) in blood serum was
performed, namely diene conjugates, triene conjugates, products of
oxidative modification of proteins (neutral and basic), TBA-active
products, and the level of nitrogen (II) oxide metabolites on the 30 day
of the investigation both without and with different types of removable

denture bases fixed in the oral cavity of experimental animals.

Results. Throughout the study, it was determined that by the 30th
day of the experiment, the inflammatory process in the periodontal
complex led to a notable rise in lipoperoxidation products within the
blood serum. This was evidenced by elevated levels of diene and triene
conjugates, TBA-active compounds, and oxidatively modified protein
products. Analysis of changes in lipoperoxidation indicators in the blood
serum of experimental animals with inflammation and different types of
prosthetic bases shows that the level of reactive oxygen species
increased compared to the control group. However, the indicators were
lower than in animals without the use of bases, which indicates the
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preservation of free radical processes and a violation of the dynamic
balance between oxidative stress and antioxidant protection.

Conclusion. Inflammation in the periodontal complex, driven by
bacterial-immune factors, is characterized by heightened oxidative
stress, homeostatic imbalance, and accelerated production of
lipoperoxidation products. The use of acrylic and nylon bases leads to a
decrease in the concentration of peroxidation products, but inflammatory
activity remains.

Keywords: periodontitis, oxidative processes, lipid peroxidation,
oxidative stress, removable prosthetics, periodontium, base materials,
nylon prosthesis, acrylic prosthesis.
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OCOBJMBOCTI MOPYIIEHb OKCHUJIAIIMHUX ITPOIIECIB
P BAKTEPIAJIBHO-IMYHHOMY HAPOJOHTHUTI HA TJII
BUKOPUCTAHHA ITPOTE3HUX BA3UCIB

Beryn. VYV BinnoBiab Ha BHKOPHUCTaHHS IIPOTE3IB  MOXYTh
PO3BHBATUCS XPOHIYHI MATOJIOTIYHI MPOIECH CIIM30BOi OOOJIOHKH, sIKa
CIIyTy€ BXIJHAMH BOPOTAMH ISl MIKPOOPTaHI3MIB 1 KOMIIOHCHTIB
MPOTE3iB, B HACHIJOK YOTO CIOCTEPIraroThCs MPOIECH MEPEKHUCHOTO
OKHCJICHHS JIIIAIB Ta 3HIKCHHA AaKTUBHOCTI aHTHOKCHIAHTHOTO
3axucty. MeToro poOOTH OyII0 AOCTIAWTH MOPYIICHHS OKCHIAIIHHUX
MPOIIECiB Ta HAKONMYEHHS MPOAYKTIB IMEpPOKCHAALii y IIypiB TpH
eKCIIepUMCHTAIEHOMY OaKTepiadbHO-IMyHHOMY MapOJOHTHTI 32 YMOB
BUKOPUCTAHHS aKPIJIOBHX Ta HEWJIOHOBHX O0a3WCiB 3HIMHHX 3yOHHX
NpoTE3iB.

MeTtoau. Y miyIoCiiIHUX TBAPHH EKCIIEPUMEHTAIbHUN MapOJOHTHT
MOJICJIIOBAJIM I[IUIIXOM 1H'€KI[IHHOrO BBEJCHHS B TKAHWHU MapoIOHTA
cycneHsii, 1o Mictuia cyminn mikpoopranismis (Staphylococcus aureus i
Streptococcus hemolyticus) Ha ocHOBiI sieuHoro Oinka. I[IpoBomwau
OiloXIMIYHHIA aHaJI3 aKTHBHOCTI BUTBHOPAIUKABHIX TIPOIECiB (KUCHEBUX
Ta a30THUX) y CHPOBATIII KPOBi, a camMe Ji€HOBUX KOH'IOTaTiB, TPi€HOBUX
KOH'IOTATiB, TPOAYKTIB OKHCHOI Momu(ikarii OifKiB (HEHTpaIpHOTO Ta
OCHOBHOTO xapaktepy), TBK-akTUBHHX TpPOIYKTIB, PIBHIO METa0OJNITIB
HiTporeny (II) okcumy ma 30-if &meHp ekcnepuMeHTy sk Oe3, Tak i 3
3a(iKCOBaHMMH B POTOBiii MOPOXKHMHI MiJUIOCHIAHMX TBApHH PI3HUX
THIMIB 0a3KCiB 3HIMHHUX 3yOHHUX MPOTE3IB.

Pe3ynbTaTi Ta ix o6roBopennsi. [T yac nociiHkeHb BUSBICHO, 10
Ha 30-ry 100y eKCHepuMeHTy i3 3amajbHUM  TPOIECOM Y
MapOIOHTAITEHOMY KOMIUIEKCI y CHPOBATIII KPOBi CIIOCTEPIragocs 3HaAUYHE
30iNbLIEHHST TPOAYKTIB Jimonepokcupanii. ILle  miarBepmkyBaocs
MiBUIICHHSAM KOHIICHTPALil JI€HOBUX KOH'IOTaTiB Ta TPI€HOBUX
koH'torariB, TBK-akTMBHHMX TpPOAYKTIB Ta MpPOIYKTIB OKHUCHIOBAJbHOI
Momuikarii OimKiB. AHami3 3MiH MOKa3HHUKIB JIIIOMEPOKCHIANIi Y
CHPOBATIl KPOBi €KCIIEPUMEHTAILHUX TBAPHH i3 3aNaJeHHsAM Ta Pi3HUMH
THUIIaMH TIPOTE3HUX Oa3UCIiB MOKAa3ye, M0 PiBEHb aKTHBHUX (OPM KHCHIO
MiIBUIINBCS TOPIBHIHO 3 KOHTPOJBHOIO Trpymoro. OHAK, MOKa3HUKH
Oynu HIKYMM HIK y TBapWH 0Oe3 BHKOPHCTaHHS 0a3WCiB, IO CBITIHUTH
npo 30epekeHHs BITbHOPAIUKAIbHIX MIPOIIECIB 1 MOPYIIEHHS JHHAMIYHO1
PIBHOBaru Mi>k OKCHIATHBHUM CTPECOM Ta aHTHOKCH/IAHTHUM 3aXHUCTOM.
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BucHoBok. P03BUTOK 3amajabHOrO npouecy B IMapOJOHTAJILHOMY

KOMIUIEKCI 3 OakTepiadbHO-IMyHHHIM KOMIIOHEHTOM CYIIPOBODKYETHCS
AKTHBHUM OKHCJIOBAJbHUM CTPECOM, MOPYIICHHSM TOMEOCTa3y Ta
IHTEHCUBHUM

YTBOPEHHSIM TIPOAYKTIB JIOTIepOKCUIAITI.

BuxopucraHHs akpHIOBHX 1 HEWIOHOBHX Oa3WCiB TPU3BOAWUTH IO
3HIDKCHHSI KOHIICHTpALii MPOAYKTiB MEPOKCUAAI, IPOTE 3aJIUIIA€THCS

3ananbHa aKTUBHICTE.
Karouosi cioBa: NapoOJOHTHT, OKCH}IaHiﬁHi npouecu, NepoKCUaHe

OKHMCHEHHS JIMiJiB, OKHCJIIOBUILHHH CTpeC, 3HIMHE NpOTE3yBaHHS,
NapoJIOHT, 0a3MCHI MaTepiaiy, HEHIOHOBUH MPOTE3, aKPUIIOBUH MTPOTE3.

Aemop, eionosioansnuii 3a aucmyeanusn. /lemxosuu Anopiu €ezenosuy, TepHONiNbCoKUU HAYIOHATbHUL MeOUYHUU
ynieepcumem imeni I.A. I'opbauescokoco MO3 Ykpainu, mavioan Boni 1, Tepuonine, 46001, Ykpaina

e-mail: demkovushae@tdmu.edu.ua

ABBREVIATIONS

LPO - lipid peroxidation

DC — diene conjugates

TC — triene conjugates

OMP - oxidative modification of proteins
TBA-AP — thiobarbituric acid-active products

INTRODUCTION

In prosthetic dentistry, the impact of dentures on oral
tissues is a significant concern. The focus lies on both
the direct impact of orthopedic structures composed of
various materials on the oral cavity's homeostasis and
the opposite effect, where disruptions in homeostasis
influence the adaptation process to dental prosthetics
[1]. Acrylic plastics are susceptible to biological
degradation within the oral cavity, and the resulting
decomposition products can alter factors of both
specific and nonspecific immunity, leading to a
suppression of local immune responses [2, 3]. The use
of dentures can trigger the development of chronic
pathological processes in the mucous membrane, which
acts as a gateway for microorganisms and denture
components [4]. Increased lipid peroxidation and
reduced antioxidant activity play a crucial role in the
development of denture stomatitis [S]. The mucosal
response to removable dentures is also influenced by the
individual's reactivity and the presence of underlying
conditions [6].

Inflammatory processes in the periodontal complex
are among the most prevalent diseases in the
maxillofacial region [7]. Alterations in oxidative
processes are crucial to the pathogenesis of these
conditions, serving as triggering factors alongside
pathogenic microorganisms, especially associations of
Staphylococcus These
microorganisms thrive when the resistance of oral
to infections is diminished [8]. Lipid
fundamental

disrupting

aureus and Streptococcus.
tissues
peroxidation
mechanism

activation represents
in stress-induced damage,

a

cellular metabolism mainly through harm to cellular and
subcellular membranes [9].

During treatment with removable dentures, proteins
in oral fluids undergo oxidative modifications, leading
to reduced antioxidant activity in saliva and heightened
lipid peroxidation [10]. Patients also exhibit increased
levels of free radical lipid oxidation in both blood and
oral fluids, along with alterations in the activity of
enzymes responsible for antioxidant defense [11].

The purpose of this study was to examine the
alterations in oxidative processes and the buildup of
peroxidation products in rats with experimentally
induced bacterial-immune periodontitis while utilizing
removable dentures with acrylic and nylon bases.

MATERIAL AND METHODS

The experiments were carried out on clinically
healthy male white rats weighing 150-200 g, housed
under vivarium conditions in accordance with sanitary
standards and good laboratory practice (GLP)
principles. The experimental animals were randomly
selected and assigned to four groups: Group I — intact
animals (control, n = 10); Group II — animals with
periodontitis on the 30" day of the experiment (n = 8);
Group III — animals with periodontitis on the 30% day of
the experiment, which were installed with acrylic bases
(n = 8); Group IV — animals with periodontitis on the
30" day of the experiment, which were installed with
nylon bases (n = 8).

Dentures were made using standard techniques:
bases produced through thermal
polymerization using the polymethacrylate material
"Villacryl H Plus' (Zhermack, Italy) [12], and nylon

acrylic were
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prostheses were created from the thermoplastic material
'Vertex ThermoSens' (Vertex, Netherlands) using
compression molding [13]. The prosthetic structures
were designed to avoid covering the occlusal surfaces of
the teeth, while ensuring secure fixation on both central
incisors of the lower jaw.

Experimental bacterial-immune periodontitis
animals was induced by injecting a mixture of
microorganisms and

in

(Staphylococcus
Streptococcus hemolyticus), suspended in egg white,
directly into the periodontal tissues. Components of the
cell wall of gram-positive bacteria, such as lipoteichoic
acids, peptidoglycan, and lipoproteins, act as
inflammatory triggers through toll-like receptors 2,
facilitating pathogen recognition and activating innate
immunity mechanisms.
response, the rats were simultaneously administered
complete Freund's adjuvant. This procedure was
repeated on the 14" day of the experiment to confirm
the effectiveness of induction and chronicity of the
bacterial-immune periodontitis [14]. On the 30" day, the
experimental by
exsanguination under general anesthesia with sodium
thiopental, and blood serum was collected for analysis
of oxidative processes and peroxidation products.

The method for determining the concentration of
TBA-active  products  (thiobarbituric  acid-active
products) was to use malonic dialdehyde, which forms a
colored complex when reacted with thiobarbituric acid
in an acidic medium. The study of the indicators of
oxidative modification of proteins (OMP) in blood

aureus

To enhance the immune

animals were euthanized

plasma was based on the reaction of oxidized amino
acid residues with 2,4-dinitrophenylhydrazine (2,4-
DNFH), which led the formation of 24-
dinitrophenylhydrazones. ~ Aldehyde
derivatives of a neutral characte were recorded at 370
nm (OMP37), and the main one — at 430 nm (OMPa3).
The optical density of the test sample was measured at
370 nm and 430 nm relative to the control sample on a
SF-46 spectrophotometer. The levels of diene (DC) and
triene conjugates (TC) were determined using a method

to

and  Kketone

based on the fact that hydroperoxides extracted with a
heptane-isopropyl mixture exhibit a corresponding
absorption maximum: DC at 232 nm and TC at 275 nm.
The total concentration of nitric oxide metabolites in
blood serum, including nitrite anion (NO), was
determined by photometry on a photoelectrocolorimeter
at a wavelength of 546 nm [15].

All experimental procedures were conducted in
compliance with the guidelines of the 'European
Convention for the Protection of Vertebrate Animals
Used for Experimental and Other Scientific Purposes'
(Strasbourg, 1986) and the 'General Ethical Principles
for Experiments on Animals' (Kyiv, 2001) [16]. The

study received approval from the Bioethics Commission
of 1. Horbachevsky Ternopil National Medical
University of the Ministry of Health of Ukraine
(protocol No. 78, dated August 18, 2024).

Data analysis was performed using nonparametric
statistical methods in STATISTICA 10.0 software
(StatSoft, USA). To analyze the obtained results, a
variation series analysis was conducted, which involved
calculating the arithmetic mean and its standard error
(M and m). To evaluate the significance of differences
between independent quantitative variables with a
normal distribution, the Mann-Whitney U-test, based on
nonparametric characteristics, was applied. All analyses
were performed with a critical level of statistical
significance (p) of less than 5% (p<0.05) [17].

RESULTS AND DISCUSSION

By the 30" day of the experiment, an active
inflammatory process in the periodontal complex led to
a marked elevation of lipoperoxidation products in the
blood serum. This was confirmed by a rise in the
concentration of diene conjugates (DC) (by 4.22 times;
p<0.001) and triene conjugates (TC) (by 3.94 times;
p<0.001), compared to the intact group of animals
(Table 1, Fig. 1). In the group where acrylic bases were
used on the 30" day of the pathological process, a
gradual decrease in the concentration of diene
conjugates (by 1.81 times; p<0.001) and triene
conjugates (by 1.84 times; p<0.001) in the blood serum
was observed compared to the group with periodontitis
without prosthetics. However, these indicators remained
elevated relative to the control group (by 2.34 times;
p<0.001 and 2.14 times; p<0.001, respectively).

In the next observation group, on the 30" day of the
pathological process with fixed nylon bases, the content
of DC in the blood serum showed the same trend — it
decreased in comparison with the indicators on the 30™
day without prostheses by 1.51 times (p<0.001), but in
relation to the results obtained when using acrylic
structures, this indicator turned out to be higher by 1.20
times (p<0.001). The level of this metabolite in the
blood serum significantly exceeded the indicators of the
control group, increasing by 2.80 times (p<0.001).

The content of triene conjugates in animals with
nylon structures changed in the same direction, but the
decrease in their concentration in the blood serum was
more pronounced — by 1.53 times (p<0.001) compared
to the indicators on the 30" day of periodontitis
development without bases. However, in this group, the
level of TC was higher than the control values (by 3.94
times; p<0.001). When compared to the indicators in the
group of animals with prostheses and
experimental periodontitis, it is important to note that
the concentration of this metabolite in the blood serum
was significantly higher (by 1.21 times; p<0.001).

acrylic
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Table 1 — Activity indicators of free radical processes in the blood serum of experimental animals with
induced bacterial-immune periodontitis and under prosthetic base fixation conditions (M+m)

Experimental periodontitis
Study conditions and metrics | Control (intact) group
No prosthetics Acrylic base Nylon base
Duration of the study (days) - 30 30 30
Number of rats 10 8 8 8
3.92 +£0.04
DC 591+0.13 3.27 +£0.09
. 1.40 £0.06 p1<0.001; p2<0.001;
< < s pa<
(m. units/ml) p1<0.001 p1<0.001; p2<0.001 £3<0.001
4.13+£0.06
TC 6.30+£0.12 3.42 +0.06
. 1.60 £ 0.06 p1<0.001; p2<0.001;
< < s pa<
(m. units/ml) p1<0.001 p1<0.001; p2<0.001 £3<0.001
0.95 +0.02
+ +
DC/TC 0.89 +0.06 0'96>0 (())502 >069055. Ofg 05 p1>0.05; p2>0.05;
p1>0. p1>0.05; p2>0. 350,05
1.60 £ 0.06
. 2.83+£0.12 2.50 +£0.03
- 59 +£0. <0. 5 p2<0. ;
TBA-active products (umol/l) 0.59 £ 0.04 1<0.001 p1<0.001; p2<0.05 p1<0.001; p2<0.001;
p3<0.001
0.681 +£0.007
NO2+NOs3~ 0.779 £ 0.006 0.746 £0.013
0.542 +£0.007 p1<0.001; p2<0.001;
1/1 <0.001 <0.001; p2>0.
(umol/T) p1<0.00 p1<0.001; p2>0.05 p3<0.001
0.389 +£0.004
. +0. . +0.
OMP 370 (mmol/ml) 0.239 +0.005 0.468 +0.003 0.421 0.008 p1<0.001; p2<0.001;
p1<0.001 p1<0.001; p2<0.001
p3<0.001
0.345 £ 0.008
0.459 +0.005 0.396 +0.005
OMP 430 (mmol/ml) 0.275 +0.005 p1<0.001; p2<0.001;
p1<0.001 p1<0.001; p2<0.001
p3<0.001
1.13+£0.03
1.02 £0.02 1.07 £0.01
OMP370 / OMP 370 0.87 +£0.02 0200 0720.0 p1<0.001; p2<0.05;
p1<0.001 p1<0.001; p2>0.05 350,05
3>0.

Note: p1 — significance of differences compared to the control group of animals; p2 — significance of differences compared to the
group of animals with bacterial-immune periodontitis on day 30 without prosthetic treatment; ps — significance of differences
compared to the group of animals with bacterial-immune periodontitis on day 30 with the application of acrylic bases

When assessing the ratio of DC / TC content in blood
serum (Table 1), it turned out that this indicator increased
on the 30" day of the study during experimental bacterial-
immune inflammation in the periodontium and under the
of using different types of prosthetic

structures, compared with the indicators of the control

conditions

group, however, the data were statistically insignificant
(p>0.05).

When comparing the same ratio in rats of the studied
groups, the differences were also statistically insignificant
(p<0.05).

In pathological conditions, such as periodontitis or
other inflammatory diseases, the concentration of TBA-
active products increases as one of the markers of lipid
peroxidation, which is a sign of tissue damage [18].

During the analysis of the indicator that determines
the level of lipid peroxidation, in particular TBA-active
products, significant changes were detected (Table 1).
Specifically, on the 30" day of experimental periodontitis
modeling in rats, the level of this indicator in blood serum

was found to be 4.80 times higher (p<0.001) compared to
the control group data.

On the 30% day of experimental periodontitis
development with the use of acrylic bases, a decrease in
the level of TBA-active products (by 1.13 times; p<0.05)
was observed in the blood serum compared to the group
of animals with the inflammatory process in the
periodontal tissues without prosthetics. However, these
levels remained significantly elevated compared to the
control group of animals (by 4.24 times; p<0.001).

Research on the impact of thermoplastic nylon
bases on the 30" day of the experiment revealed that
the level of TBA-active products in the blood serum
decreased (by 1.13 times; p<0.05 and by 1.56 times;
p<0.001) when compared to the group of animals with
experimental periodontitis without prosthetics and the
group using polymethylacrylate structures. However,
the concentration of TBA-active products in this group
of rats was by 2.71 times higher (p<0.001) than in the
intact group of rats (Fig. 1).
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Figure 1 — Changes in lipid peroxidation indices during the progression of bacterial-immune periodontitis
and the application of prosthetic bases (in % of control)

Note. * — indicates statistical significance of differences compared to the intact group of animals (p<0.001); # — indicates
statistical significance of differences compared to the group of animals with bacterial-immune periodontitis on the 30™ day without
prosthetics (p<0.001); m — indicates statistical significance of differences compared to the group of animals with bacterial-immune
periodontitis on the 30™ day without prosthetics (p<0.05); ® — indicates statistical significance of differences compared to the group of
animals with bacterial-immune periodontitis on the 30% day with acrylic bases (p<0.001)

At the studied stage of the development of
experimental periodontitis, namely on the 30th day, a
significant increase in the concentration of nitrogen (II)
oxide metabolites (NO>+NOs3") in the blood serum was
detected, which indicates the activation of free radical

processes (by 1.44 times increase; p<0.001), relative to
the control group. Such changes may be due to
compensatory mechanisms that try to limit oxidative
stress, but at the same time maintain an increased level
of inflammation (Fig. 2) [19].

160+ *

140 I ED

120
100
801
60
40
20

NN N NN

04 1 1
Periodontitis 30 days

Periodontitis 30th day

Control

Nitrogen (II) oxide

Periodontitis 30th day

without prostheses with an acrylic base with a nylon base base

Figure 2 — Changes in nitrogen (II) oxide content during the progression of bacterial-immune periodontitis
and the application of prosthetic bases (in % of control)

Note. * — indicates statistical significance of differences compared to the intact group of animals (p<0.001); # — indicates
statistical significance of differences compared to the group of animals with bacterial-immune periodontitis on the 30" day without
prosthetics (p<0.001); m — indicates statistical significance of differences compared to the group of animals with bacterial-immune
periodontitis on the 30" day without prosthetics (p<0.05); ° — indicates statistical significance of differences compared to the group of
animals with bacterial-immune periodontitis on the 30" day with acrylic bases (p<0.001)

Analysis of changes in nitrogen (II) oxide indicator was slightly lower than in animals without

metabolism in the blood serum of experimental
animals with inflammation and acrylic prostheses
indicates that the concentration of this reactive oxygen
species also increased significantly (by 1.38 times;
p<0.01) compared to the control group. However, this

the use of bases, although this difference was not
statistically ~ significant, ~which  indicates the
preservation of free radical processes and disruption of
the dynamic balance between oxidative stress and
antioxidant protection.
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The application of prostheses with nylon bases
resulted in significant changes in the levels of nitrogen
(II) oxide metabolism products in the blood serum of
experimental animals with periodontitis (see Table 1,
Fig. 2). When fixing this type of removable prosthetic
structures, the level of NO in the blood serum decreased
(by 1.14 times; p<0.01), relative to animals with
experimental periodontitis on the 30" day without
prosthetics, which indicates a decrease in the dynamic
balance between the antioxidant defense system and
free radical processes in the body. At the same time, this
indicator was by 1.26 times higher (p<0.001) than the
values of the control group of animals. If we compare
this indicator with the indicators of the group with

acrylic prostheses, its concentration in the blood serum,
nevertheless, decreased, that is, was lower (by 1.10
times; p<<0.001).

As the data in the table show, on the 30" day of the
experiment in animals with periodontitis, the level of
products of oxidative modification of neutral proteins
(OMP370) increased by 1.96 times (p<0.001) compared
to the intact group. On the 30" day with prosthetics with
acrylic bases, their content was lower, decreasing by
1.11 times (p<0.001) compared to the indicators of the
same day, but without prosthetics, but remained
significantly increased — by 1.76 times (p<0.001)
compared to the intact group (Fig. 3).

200

*#

180- X

*#O

160- g, £ ‘.
140 N, 2 ‘.
120- o 2 \
100+ :
80-
60-
40-
20-

NN N NN

Periodontitis 30 days
without prostheses

Periodontitis 30th day
with an acrylic base

e

r g

: £ @ Control
— ElOMP (370 nm)
B OMP (430 nm)

I

Y,

Periodontitis 30th day
with a nylon base base

Figure 3 — Changes in the content of OMP during the progression of bacterial-immune periodontitis and the

application of prosthetic bases (in % of control)

Note: * — indicates statistical significance of differences compared to the intact group of animals (p<0.001); # — indicates

statistical significance of differences compared to the group of animals with bacterial-immune periodontitis on the 30™ day without
prosthetics (p<0.001); © — indicates statistical significance of differences compared to the group of animals with bacterial-immune

periodontitis on the 30 day with acrylic bases (p<0.001)

On the 30" day of experimental periodontitis, when
using thermoplastic nylon plastic, the level of the
aldehyde and ketone derivatives decreased by 1.20
times (p<0.001) compared to the group without
prosthetic bases. However, the values were still slightly
lower compared to the group with polymethacrylate
bases (by 1.08 times; p<0.001). Despite this, the
indicator remained significantly higher compared to the
intact group — by 1.96 times (p<0.001).

On the 30th day of experimental periodontitis
development, there was a 1.67-fold increase (p<0.001)
in the levels of oxidative modification products of basic
proteins (OMP430) in the blood serum compared to the
control group. However, with acrylic prosthetics, this
indicator decreased by 1.16 times (p<0.001) relative to
rats without prosthetics, although it remained elevated
compared to the intact group of animals — by 1.44 times
(p<0.001) (Fig. 3).

In experimental animals with bacterial-induced
immune periodontitis and the use of nylon prosthetic
structures, the concentration of aldehyde and ketone
derivatives of the primary nature showed a slight
decrease compared to the groups with inflammation in
the periodontium without prosthetics and with acrylic
prosthetics — by 1.16 times (p<0.001) and by 1.15 times
(p<0.001), respectively. However, the level of aldehyde
and ketone derivatives remained significantly higher
compared to the control group — by 1.67 times
(p<0.001).

The analysis of the ratio of aldehyde and ketone
derivatives of neutral and basic nature in the blood
plasma of rats with periodontitis, under different
prosthetic conditions, revealed the following changes:
On the 30" day of the inflammatory reaction, both with
and without prosthetics, there was an increase in the
ratio by 1.17 times (p<0.001) without prosthetics, by
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1.23 times (p<0.001) with acrylic bases, and by 1.30
times (p<0.001) with nylon bases, compared to the
control group. The use of polymethacrylate plastic
prosthetics led to a decrease in this ratio compared to
the group without prosthetics; however, these changes
were not statistically significant (p>0.05).

By the 30" day, in rats with periodontitis using
thermoplastic nylon bases, the OMP370/OMP43¢ ratio
showed a slight increase compared to the group without
prosthetic structures (by 1.11 times; p<0.05). This may
indicate the reactivation of free radical processes,
heightened oxidative activity during this period, or a
delay in the recovery of antioxidant defense
mechanisms.

A comparison of the OMP370/OMP43¢ ratio in rats
from the third and fourth experimental groups revealed
no significant differences between the groups (p>0.05).
This suggests that the oxidative modification of proteins
in blood serum in these groups is driven by similar
mechanisms, resulting in no substantial variation in
these indicators.

Alterations in the activity of lipid peroxidation
(LPO) processes in blood serum serve as a crucial
indicator of tissue dysfunction within the body. LPO is a
key the progression of various
pathological conditions, including inflammatory and
degenerative processes [20]. The increased activity of
LPO is driven by elevated levels of free radicals, which
interact with unsaturated fatty acids in cell membranes.
This interaction results in the formation of both primary
(diene and triene conjugates) and secondary (TBA-

contributor to

active products) oxidation products [21].

The findings from the study demonstrate a high level
of reactive oxygen species generation and the activation
of free radical lipid oxidation during the observed period
of inflammatory reaction development, regardless of
whether prosthetic structures were used or not.

The observed increase in TBA-active product levels
during the experiment reflects the intense activation of
free radical lipid oxidation processes that persisted
throughout the formation of the inflammatory response.
This increase signifies substantial disruptions in the
structure and function of cell membranes, driven by
oxidative stress, which is a key factor accompanying the
progression of inflammation [22].

It is crucial to note that during the progression of
bacterial-immune experimental periodontitis, there was
active generation and accumulation of intermediate
toxic products of lipid peroxidation in the blood serum.
These products, formed at various stages of the lipid
peroxidation chain reaction, indicate a disruption of
homeostasis and the activation of oxidative stress,
which are hallmark features of inflammatory processes
[23].

Nitric oxide (NO) is among the most reactive and
unstable products of free radical oxidation, as it quickly
interacts with other molecules to generate metabolites
such as nitrite ((NO;) and nitrate (NOs3"). These
metabolites are considered unstable due to their ability
to further react within the body, thereby contributing to
oxidative stress and tissue damage. Moreover, they can
take part in forming complex, potentially toxic
compounds that disrupt normal cellular and biochemical
processes. Such oxidative damage plays a significant
role in inflammatory conditions, particularly in diseases
like periodontitis [24, 25].

The analysis of the experimental findings highlights
the continuous production of NO, which plays a key
role in the broader inflammatory mechanisms driving
the progression of periodontitis, irrespective of the type
of removable prosthetic structure used. This ongoing
process underscores the involvement of oxidative
pathways and the interplay between molecular systems,
such as NO and antioxidants, which can either amplify
or modulate the inflammatory response in periodontal
tissues [26].

Protein oxidative modification serves as a critical
marker of free radical processes during inflammation,
contributing the activation of proteolysis
proteasomes amplifying damage
inflammatory sites [27]. OMP alters protein structure,
leading to aggregation, fragmentation, and increased
vulnerability to proteolytic degradation. These modified
proteins become primary targets for antioxidants and
enzymes that mitigate their harmful effects on cells

to in

and tissue at

[28]. Unlike lipid peroxides, OMP products demonstrate
greater stability and are efficiently metabolized by low-
molecular-weight antioxidants, such as glutathione, and
peroxidase system enzymes, making them reliable
indicators of oxidative stress [29]. The experimental
data on aldehyde and ketone derivatives of neutral and
basic character in blood plasma highlight the dynamic
nature of protein oxidative modification processes.
These dynamics correlate  with  shifts
inflammation intensity and the activation of antioxidant

may in
defense mechanisms when using removable prosthetic
devices.

CONCLUSIONS

The inflammatory process in the periodontal
complex with a bacterial-immune component is
characterized by heightened oxidative  stress,
homeostasis disruption, and the increased production of
lipoperoxidation products, OMP, and NO metabolites.
Elevated levels of diene and triene conjugates reflect the
activation of free radical processes triggered by
inflammation, while an increase in TBA-active products
signifies oxidative stress-induced damage to cell
membranes. Additionally, the substantial rise in OMP
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levels further confirms the intense activation of free
radical mechanisms. The application of acrylic and
nylon bases reduces the concentration of peroxidation
products, suggesting that prosthetic structures have a
partial impact on mitigating oxidative stress; however,
inflammatory activity persists. Prosthetics, particularly

PROSPECTS FOR FUTURE RESEARCH

those with nylon bases, led to a slight reduction in NO
levels, indicating a potential weakening of oxidative
processes and some alleviation of oxidative stress.
Nonetheless, the findings highlight the need for
additional intervention with antioxidant therapies to
achieve more effective correction.

Future studies should be aimed at clarifying the impact of different types of bases of removable prosthetic structures
on the body's antioxidant defense system, cytokine status, and the innate and acquired immune system.
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