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CHANGES IN THE PHAGOCYTIC ACTIVITY OF
LEUKOCYTES AND THE LEVEL OF C-REACTIVE PROTEIN
AS PATHOGENIC FACTORS OF THE INFLAMMATORY
PROCESS IN PERIODONTIUM SECONDARY TO THE USE OF
METAL CROWNS

The aim of the study: The aim of this work was to investigate
changes in the phagocytic activity of leukocytes and the level of C-
reactive protein in experimental periodontitis of bacterial-immune genesis
under the condition of using different types of metal crowns.

Materials and methods. The study was conducted on clinically
healthy male white rats weighing 150-200 g, which were kept in a
vivarium in compliance with sanitary and hygienic standards and
requirements of good laboratory practice (GLP). The experimental
animals were divided into four groups: Group I — intact animals (n = 10);
Group II — animals with periodontitis (30" day of the experiment, n = 8);
Group III — animals with periodontitis, which were installed with stamped
crowns for periodontitis (30" day of the experiment, n = 8); Group 1V —
animals with periodontitis, which were installed with cast crowns for
periodontitis (30™ day of the experiment, n = 8).

Bacterial-immune periodontitis was modeled by injecting a mixture of
Staphylococcus aureus and Streptococcus hemolyticus microorganisms
suspended in egg white into periodontal tissues. To produce permanent
structures, impressions were taken from the central incisors of the lower
jaw of experimental animals using Speedex silicone impression material
and crowns were fabricated using standard techniques.

To study the phagocytes activity of leukocytes, it was determined by
counting the number of neutrophils in smears and expressed as phagocytic
number. The level of C-reactive protein (CRP) in serum was determined
by enzyme-linked immunosorbent assay. Data processing was carried out
using non-parametric statistical methods in STATISTICA 10.0 software
(StatSoft, USA).
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Results. Analysis of the dynamics of the phagocytic number of
blood granulocytes in animals with periodontitis under the conditions of
using cast crowns showed that on the 30" day of the experiment this
indicator was significantly higher — by 1,48 times, p<0,001, compared to
the intact group. It was also found that the phagocytic number slightly
exceeded the value in animals with an inflammatory process without
prosthetics by 1.07 times, p<0.05. At the same time, this indicator was
lower by 1,07 times, p<0,01, compared to similar data obtained in rats
with stamped crowns.

The content of C-reactive protein, on the 30" day of the experiment,
in the blood serum of experimental animals with periodontitis of
bacterial-immune genesis, exceeded by 1,40 times, p<0.001, the
indicators that were in the animals of the intact group. In experimental
animals after prosthetics with stamped crowns, the content of CRP was
significantly increased compared to the data of the intact and the groups
with periodontitis of bacterial-immune genesis — by 1.83 times and by
1.30 times, respectively, p<0,001.

A similar trend was observed in the blood serum of animals with cast
structures: the CRP content significantly increased — by 2,14 times,
p<0,001, compared to intact animals; by 1,53 times, p<0.001, compared
to the group with simulated periodontitis on the 30" day without crowns
and by 1,17 times, p<0,01, in animals with fixed stamped structures.

Conclusion. Thus, as a result of the study, it was found that on the
30% day of periodontitis of bacterial-immune genesis, activation of the
immune response was observed with a significant increase in phagocytic
activity in the experimental groups using fixed dentures, which indicates
an increase in the inflammatory reaction, probably due to mechanical
irritation or microbial colonization around the dentures. The course of
experimental periodontitis was also accompanied by an increase in the
level of C-reactive protein in the blood serum, which indicates the
presence of an inflammatory process, and the indicators obtained under
the conditions of using fixed structures indicate a more adverse effect of
integral prosthetics on this link in the development of the inflammatory
process in the periodontal complex.

Keywords: unremovable prosthetics, stamped crowns, cast crowns,
periodontium, inflammation, periodontitis, phagocytic activity, C-
reactive protein.

Corresponding author: Orysia Bandrivska, Orthopedic Dentistry Department 1. Horbachevsky Ternopil National

Medical University, Ternopil, Ukraine, e-mail:

PE3IOME

Ouner Mapddisin
https://orcid.org/0009-0007-7782-8278
Kadenpa opronenuanoi cToMaTONOTIi,

TepHOMNBbCHKUH HAITIOHATBHUHA
MEIWYHUN yHIBEPCHUTET iMEHi

[.4. T'op6aueBcrkoro MiHicTepcTBa
OXOpOHHU 3/10pOB’S YKpaiHu,
TepHominb, Ykpaina

Anapiii lemxoBu4
https://orcid.org/0000-0001-9823-4283

bandrivska@tdmu.edu.ua

3MIHU ®ATOIMTAPHOI AKTUBHOCTI JEHKOIIATIB TA
PIBHSI C-PEAKTUBHOI'O ITPOTEIHY SAK TATOTEHETHYHI
YNHHUKU 3ATTAJIBHOI'O MPOLECY B ITAPOJAOHTI HA TJII
BUKOPUCTAHHA METAJIEBUX KOPOHOK

Meta gociiIaeHHsI: TOCTIIUTH 3MiHU (DarorUTapHOi aKTHBHOCTI
JIEHKOITUTIB Ta piBHS C-peakTHBHOTO IpOTEiny pu
eKCIIepUMEHTAIBHOMY MapOAOHTHTI OaKTepiadbHO-IMyHHOTO T'eHE3Y 3a
YMOBH BUKOPHCTAHHSI PI3HHUX THIIIB METAJIEBUX KOPOHOK.

Martepianun i meroam. Jlochmi/keHHS TPOBOAMIM Ha KIIHIYHO
3JJ0POBHX caMmIsiX Oimx mypiB Macoro 150-200 r, IKUX yTpUMYBaIH y
BiBapii 3 JOTPUMAHHSIM CaHITApHO-TITI€EHIYHUX HOPM Ta BUMOT
HaneskHol staboparopHoi mpaktuku (GLP). IlimmocnmimHux TBapuH
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Kadenpa oproneanyHoi ctoMaToiorii,
TepHOMIIBbCHKUN HALlIOHATBHHUN
MEIUYHHUN YHIBEPCUTET IMEHi
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TepHominb, Ykpaina

PO3MOAITHIN Ha YOoTHPH TpynHu: | rpyna — kontposisHa (n = 10); Il rpyna
— TBapuHu 3 mapomoHTuToM (30-Ta moba ekcmepumenty, n = 8); III
rpyna — TBapUHH 3 IAPOJOHTHTOM, SKHM BCTaHOBIICHO LITAMIIOBaHI
KopoHkH mapogoHTHTOM (30-Ta Moba excnepuMeHTy, n = 8); IV rpyma —
TBapyHU 3 TAPOJOHTHTOM, SKHM BCTaHOBJICHO CYLITBHOJHTI KOPOHKH
napoxoaTuToM (30-Ta 106a ekcrepuMenTy, n = §).

BakrepiabHO-IMyHHHH ~ NApOJOHTHT  MOJEIIOBAIM  IIIIXOM
iH€KIIHOTO BBEJCHHS B TKAHUHHU MApOJOHTY CyMillll MiKpOOpraHi3MiB
Staphylococcus aureus ta Streptococcus hemolyticus, CyCICHIOBaHUX Y
s€qHOMY Olnky. /Jlns BHTOTOBIEHHS HE3HIMHHMX  KOHCTPYKIH
OTPUMYB&JIM BiJOWTKM 3 ILEHTPaJbHUX PpI3LUIB HWKHBOI IIeJenu
MiATOCTINHUX TBapWH, BHUKOPHUCTOBYIOUM CHIIIKOHOBHH BiTOWTKOBHHA
MaTepian «Speedex» Ta BHTOTOBIUIM KOPOHKH 32 CTaHIAPTHUMH
METOIKAMH.

Hdus  nmocnmimkeHHS — (QaronuuTapHOi  aKTHBHOCTI  JIGHKOIHWTIB
BH3HAYaJIM IDIIXOM TiIPaxyHKY KiTbKOCTI HEHTpo(inmiB y Ma3zkax Ta
BUpQXaNW Yy BUDIAAL (aronurapHoro uucia. PiBenb C-peakTHBHOTO
nporeiny (CRP) 'y cupoBaTmi KpoBi  BH3HAYaJld  METOJOM
iMmyHo(epmenTHOro anamizy. OOpoOKy JaHMX 34ilCHIOBaIM 3
BUKODHCTaHHSIM  HEMapaMEeTPUYHHUX  CTATUCTUYHHX  METOJIB Y
nporpamaomy 3abe3neueHni STATISTICA 10.0 (StatSoft, CLLIA).

PesyabTarm Ta  iX  00roBOpeHHs. TUHAMIKH
(haronMTapHOrO YHCIIA TPAHYJIOLMTIB KPOBI Y TBAPHH 3 MapOJOHTHTOM
32 YMOB BHKOPHCTAaHHS CYLUTBHOJINTHX KOPOHOK IOKa3aB, o Ha 30-Ty
00y eKCIIEpUMEHTY el MOoKa3HUK OyB 3HA4HO BUIIUM — y 1,48 pasa,

p<0,001, mOpPiBHSHO 3 KOHTPOJIBHOI TPYIOI0. TakoX BCTAaHOBJIEHO, IIIO

Ananiz

(arouuTapHe 4YHCIO JEN0 IIEPEBUILYBalO0 3HA4YEHHA Yy TBAapHH 13
3amajgbHUM TpoiiecoM Oe3 mpore3yBanns y 1,07 pasa, p<0,05. BogHouac
uei mnokasHuk OyB HmwkuuM y 1,07 pasza, p<0,01, nmopiBHsHO 3
AQHAJOTIYHUMH JIAHUMH, OTPUMAHUMHU Yy IMIypiB 31 IITAMIIOBaHUMH
KOPOHKaMH.

Bwmict C-peaktuBHOrOo mpoteiny, Ha 30-Ty m00y nmocmimy, B
CHpOBAaTIi KpOBI EKCHEPHUMEHTAIBHUX TBapuWH 3 IApOJIOHTHTOM
OakTepialpHO-IMyHHOTO TeHe3y, mepesmmryBaB B 1,40 pasa, p<0,001,
MOKAa3HUKH, SKi Oy y TBapWH KOHTPOJBHOI Ipymd. Y MiIIOCIITHUX
TBapHUH MICJI IPOBEAEHOTO NMPOTE3yBaHHS IITAaMIIOBAHUMU KOPOHKaMH
BMmicT CRP OyB 3Ha4HO MiZBUIIEHUM MOPIBHSHO i3 JaHUMHU IHTAKTHOI Ta
IPYIH 3 MApOJOHTUTOM OaKTepiabHO-IMyHHOTo renedy — 1,83 pasa Ta
1,3 pa3za, Binmosigno, p<0,001.

VY cupoBaTii KpOBI TBapWH 3 MLIJIbHOJUTUMHU KOHCTPYKIISIMHU
crocTepiranack aHayoriuna TeHaeHiiss: BMicT CRP iCTOTHO miBHIITUBCS
—y 2,14 paza p<0,001, mopiBHSIHO 3 IHTAKTHAMHU TBapuHaMu; B 1,53
pasa, p<0,001, mopiBHSHO 3 IpyNoOIO i3 3MOJIENLOBAHUM MAPOJTOHTHTOM
Ha 30-Ty noOy 6e3 kopoHok Ta B 1,17 pasa, p<0,0l, y TBapuu i3
3a(hiKCOBAaHMMH MITAMITIOBAHUMH KOHCTPYKIIISIMH.

BucnoBkn. Otmxe, B pe3yibTaTi IPOBEAEHOTO JOCIHIIKESHHS
BCTaHOBJICHO, MmO Ha 30-Ty MapoJOHTUTY OaKTepialbHO-IMyHHOTO
reHe3y cIocTepirajacss akTHBallis IMyHHOI BIAMOBiAi 13 3HAYHUM
MiABUIICHHSAM (DaronUTapHOI aKTHBHOCTI B €KCIIEPHUMEHTAIBHIX TPyIax
3 BHUKOPUCTAaHHSM HE3HIMHHMX IIPOTE3iB, L0 BKa3ye Ha IOCUIICHHS
3amaipbHOI peakiiii, WMOBIpHO, dYepe3 MeXaHi4He WOApa3HeHHS abo
MIiKpOOHY KOJIOHI3aIli0 HaBKOJIO
EKCIIEPUMEHTAIILHOTO  TTApPOJIOHTHUTY
MiABUIIEHHAM piBHS C-peakTHBHOTO INPOTEiHy B CHpOBATIi KpOBi, L0

NpOTE3iB. [TepeGir

CyIpOBOIKYBaBCsl, TAaKOX,
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CBiZ["II/ITI) npo HAasIBHICTH 3aIajIbHOIO mnmpouecy, a NMmoKasHuKU OTpI/IMaHi

33 YMOB BHKOPHCTAHHS HE3HIMHHMX KOHCTPYKIIH CBiT4aTh PO OUIBIIT

HECHPUATIMBUN BIUTUB IJIBHONUTOTO MPOTE3yBaHHS Ha JaHy JAHKY

PO3BUTKY 3aMajibHOTO MPOIIECY B MApOJOHTAIBHOMY KOMILIEKCI.
Kuro4oBi c1oBa: He3HIMHE NMPOTE3yBaHHS, IITAMIIOBaHI KOPOHKH,

CYIJIbHONUTI ~ KOPOHKH,  TAPOJOHT,  3alajeHHs, MapoJIOHTHT,
(haronutapHa akTUBHICTh, C-peaKTUBHUIA MPOTETH.
Opucss  baunopiscoka, kagedpa opmoneduunoi  cmomamonoeii,

Aemop, 6ionogioanvHuii 3a JAUCHYGAHHA:

Teproninbcorkuti HayioHanbHuti meouunull yHisepcumem imeni 1. A I'opbauescokoeo Minicmepcmea oxopouu 300po8 s
Ykpainu, m. Tepnonine, Yxpaina, e-mail: bandrivska@tdmu.edu.ua

INTRODUCTION

Inflammatory processes in periodontal tissues are
accompanied by activation of the immune system,
which can lead to an imbalance between protective and
damaging mechanisms [1, 2]. One of the key factors in
this process is changes in the phagocytic activity of
leukocytes, which affect the efficiency of eliminating
microorganisms and immune complexes [3].

The development and course of periodontitis is
manifested by changes in the phagocytic activity of
leukocytes (neutrophils, macrophages), which are the
main cells of the immune response in the oral cavity [4,
5]. During the development of the inflammatory process
in the periodontium, the number of neutrophils in the
blood and gingival tissues increases, as the body tries to
fight microorganisms, phagocytosis is activated —
leukocytes absorb pathogens (bacteria, tissue debris),
the release of reactive oxygen species increases, which
help destroy pathogens, but can damage periodontal
[6]. However, the
inflammation, phagocytic activity becomes hypoactive.
This means that neutrophils and other phagocytes lose
the ability to effectively cleanse tissues of bacteria and
cellular  detritus, which contributes to further
progression of the disease [7].

tissues in case of chronic

On the surface of many bacteria, C-reactive protein
forms compounds with phosphatidylcholine molecules,
which are strong opsonins,
complement that macrophage
phagocytosis and also stimulate the process of digestion
of microorganisms. C-reactive protein is a very sensitive
indicator in the blood, which is one of the first to
respond to tissue damage [8, 9].
despite the available data on the
involvement of phagocytosis and C-reactive protein in

1.e. antibodies and

factors enhance

However,

the pathogenesis of periodontitis, the mechanisms of the
immune response when using various types of fixed
orthopedic structures, in particular metal crowns, which
can act as an additional factor of irritation and
stimulation of inflammation, remain poorly understood.
This is what led to the need for a study aimed at

clarifying changes in the phagocytic activity of

leukocytes and the level of C-reactive protein in
conditions of periodontitis modeling and the use of
stamped and cast crowns.

The aim of the study: The aim of this work was to
investigate changes in the phagocytic activity of
leukocytes and the level of C-reactive protein in
experimental periodontitis of bacterial-immune genesis
under the condition of using different types of metal
Crowns.

MATERIAL AND METHODS

The study was conducted on clinically healthy male
white rats weighing 150-200 g, which were kept in a
vivarium in compliance with sanitary and hygienic
standards and requirements of good laboratory practice
(GLP). The experimental animals were selected by
random sampling and divided into four groups: Group I
— intact animals (n = 10); Group II — animals with
periodontitis (30" day of the experiment, n = 8); Group
III — animals with periodontitis, which were installed
stamped crowns with periodontitis (30" day of the
experiment, n = 8); Group IV — animals with
periodontitis, which were installed cast crowns with
periodontitis (30" day of the experiment, n = 8).

To manufacture fixed structures, impressions were
first obtained from the central incisors of the lower jaw
using the silicone impression material “Speedex”.
Crowns were manufactured using standard techniques:
stamped — by standard
manufactured by the company “Medtechnika” (Ukraine)
[10], and cast — by casting from the cobalt-chromium
alloy “Argeloy N.P. Supreme” (“ARGEN”, USA) [11].
Orthopedic structures were designed so that they did not
cover the occlusal surfaces of the teeth and were
simultaneously fixed on both central incisors.
Composite-reinforced glass ionomer cement “RelyX
Luting 2” (3M ESPE, USA) was used to fix stamped
and cast crowns.

Experimental bacterial-immune periodontitis
experimental animals was induced by injecting 0.01 ml

stamping using sleeves

in

of a mixture of microorganisms (Staphylococcus aureus
and Streptococcus hemolyticus) at a dose of 4 CFU
directly into the periodontal tissue. Components of the
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cell wall of gram-positive bacteria, in particular
lipoteichoic acids, peptidoglycan, and lipoproteins,
served as triggers of the inflammatory process through
toll-like receptors 2, which contributed to the
recognition of pathogens and the launch of innate

immunity mechanisms. To enhance the immune
response, experimental rats were additionally
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 pathological process [12]. On the
30% day of the experiment, the animals were euthanized
by exsanguination under general anesthesia with sodium
thiopental. After that, blood serum was collected to
assess the C-reactive protein levels.

To study the phagocytic activity of leukocytes,
blood was obtained from mechanically damaged vessels
in the area of inflammation or, in the case of intact
animals, from periodontal tissues near the lower central
incisors using a Pasteur pipette, with the addition of 2%
sodium citrate solution. Microbial cells were used as
objects of phagocytosis. Cultures of Staphylococcus
aureus and Streptococcus hemolytic, previously diluted
in isotonic sodium chloride solution, were added to the
same test tube. The ratio of blood to sodium citrate and
cultures was 2:1:1. The contents of the test tube were
mixed and placed in a thermostat at a temperature of 37
°C for 30 min. After that, smears were prepared and
stained according to the Ziehl-Neelsen method. The
number of neutrophils among 100 analyzed cells was
counted in smears. The results were expressed as the
phagocytic number, which characterizes the average
number of microorganisms absorbed by one neutrophil
(conditional units, units), the
phagocytic index, which determines the percentage of
phagocytes among the total number of neutrophils [13].

The level of C-reactive protein (CRP) in blood
serum determined by  enzyme-linked
immunosorbent assay according to the instructions of
Monobind Inc. (USA) using the High Sensitivity CRP
(hs-CRP) test system.

All experimental procedures were performed in
accordance with the provisions of the “European
Convention for the Protection of Vertebrate Animals
[14] used for Experimental and Other Scientific
Purposes” (Strasbourg, 1986) and the “General Ethical
Principles for Experiments on Animals” (Kyiv, 2001).
The study was approved by the Bioethics Commission
of the I. Horbachevsky Ternopil National Medical
University of the Ministry of Health of Ukraine
(protocol No. 77 dated August 18, 2024).

Data processing was carried out using nonparametric
statistical methods in the STATISTICA 10.0 software
(StatSoft, USA). Analysis of variation series included

conventional and

was

the calculation of the arithmetic mean (M) and its
standard error (m). To assess the significance of
differences between independent quantitative variables
that had a normal distribution, the Mann-Whitney U-
test, which is based on nonparametric characteristics,
was used. All statistical analyses were performed at a
critical significance level of p<0.05.

RESULTS AND DISCUSSION

Analysis of the phagocytic index revealed that on
the 30" day of the inflammatory process in the
periodontal complex, an increase in phagocytic activity
was observed by 1.06 times (p<0.01) compared to the
corresponding indicator in the group without pathology,
which is evidence of the activation of the immune
response.

During the study of the phagocytic index on the 30t
day of periodontitis development under the conditions
of fixation of stamped crowns, its increase was found by
1.16 times (p<0.001) compared to the indicators of the
intact group of animals. Also, the phagocytic index was
higher by 1.10 times (p<0.001) compared to the group
of rats that had periodontitis without the use of
prosthetics (Table 1). This indicates that the presence of
stamped crowns can enhance the inflammatory response
and stimulate phagocytic activity, probably due to
additional  mechanical irritation or  microbial
colonization around the prostheses.

Comparative analysis of innate immunity indicators
on the 30" day of experimental periodontitis with the
use of cast fixed structures revealed an increase in the
phagocytic index of granulocytes in peripheral blood by
1,09 times (p<0,001) compared to the intact group. In
addition, this indicator was slightly higher (by 1,03
times, p<0,05) compared to the values on the 30" day of
the inflammatory process without prosthetics, but lower
by 1.07 times (p<0,01) than similar indicators in
animals with stamped crowns (Fig. 1). The results
obtained indicate that cast fixed structures cause
moderate activation of phagocytic activity, but this
effect is less pronounced compared to stamped crowns.
Such a difference may be due to differences in the
physical and mechanical characteristics of the materials,
the level of their biocompatibility [15]. In particular,
stamped crowns may cause greater mechanical stress or
have a higher susceptibility to microbial colonization,
which induces a more pronounced immune response
[16].

Analyzing the phagocytic count as an indicator of
granulocyte activity in the blood of experimental
animals with bacterial-immune periodontitis, it was
found that on the 30" day of the experiment this
indicator was significantly higher (by 1,39 times;
p<0,001) compared to the intact group (Table 1, Fig. 2).
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Figure 1 — Changes in the phagocytic index under conditions of experimental periodontitis development and

the use of crowns (in % of control)

Note. * — significance of differences relative to intact animals (p<0.001); m — significance of differences relative to
intact animals (p<0.01); # — significance of differences relative to animals with periodontitis on the 30" day without
prosthetics (p<0.001); ® — significance of differences relative to animals with periodontitis on the 30" day without

prosthetics (p<0.05); °— significance of differences relative to animals with periodontitis on the 30" day with stamped

crowns (p<0.01)

Table 1 — Indicators of phagocytic activity of blood granulocytes and C-reactive protein in white rats with
experimental periodontitis and under the condition of using crowns (M=+m)

Initial data and study Control. White rats with experimental periodontitis of bacterial-immune genesis
design Intact animals Without prosthetics |Stamped crowns  |[Cast crowns
Durat.10n of the 30 30 30
experiment (days)
Number of animals 10 8 8 8
88.25+£0.62
. 85.38 £0.65 94.00 £ 0.80
o . .
Phagocytic index (%) 80.80 = 1.00 p1<0.01 p1<0.001; p2<0.001 p1<0.001; p2<0.05;
p3<0.01
9.04+0.14
. 8.46+0.18 9.68+£0.12 ) )
Phagocytic number (c.u.) [6.10 £ 0.21 p1<0.001 p1<0.001: p2<0.01 p1<0.001; p2<0.05;
p3<0.01
0,75+ 0,02
. . 0.49 £ 0.01 0.64 £ 0.01 ’ i )
C-reactive protein (mg/l) {0.35+0.01 1<0.001 p1<0.001: p2<0.001 g;gg?l, p2<0.001;

Note: p; — differences relative to intact animals, p, — differences relative to animals with experimental periodontitis on
the 30" day without the use of crowns; p; — significance of differences relative to animals with experimental

periodontitis on the 30" day with stamped crowns

The increase in the phagocytic count may be due to
an increase in the number of activated neutrophils and
macrophages, which are involved in protection against
pathogens and removal of damaged cells [17].

On the 30th day of the experiment, the phagocytic
number in animals with periodontitis using stamped
crowns increased by 1.59 times (p<0,001) compared to
the intact group. In addition, this indicator was
significantly higher by 1.14 times (p<0,01) compared to
the group of animals in which inflammation developed
without the use of prosthetics.

Analysis of the dynamics of the phagocytic number
of blood granulocytes in animals with periodontitis using
cast crowns showed that on the 30" day of the experiment

this indicator was significantly higher (by 1.48 times;
p<0,001) compared to the intact group. It was also found
that the phagocytic number slightly exceeded the value in
animals with an inflammatory process without prosthetics
(by 1,07 times; p<0,05). At the same time, this indicator
was by 1.07 times lower (p<0,01) compared to similar
data obtained in rats with stamped steel crowns. The
results indicate that cast structures cause a moderate
effect on the phagocytic number of peripheral blood
granulocytes, compared to stamped crowns. At the same
time, they still stimulate the immune response more
strongly than in the absence of prosthetics, which may be
associated with the adaptive reaction of the immune
system to foreign material in the oral cavity [18, 19].
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Phagocytic number

H Control
B Periodontitis without crowns
O Periodontitis with stamped

crowns

O Periodontitis with cast crowns

Figure 2 — Changes in phagocytic number under conditions of experimental periodontitis development and

crown use (in % of control)

Note. * — significance of differences relative to intact animals (p<0.001); # — significance of differences relative to
animals with periodontitis on the 30™ day without prosthetics (p<0.01); ® — significance of differences relative to
animals with periodontitis on the 30™ day without prosthetics (p<0.05); ° — significance of differences relative to
animals with periodontitis on the 30" day with stamped crowns (p<0.01)

With prolonged use of fixed prosthetic structures,
in particular stamped and cast crowns, against the
background of periodontitis, a decrease in phagocytic
activity may be observed, which is a consequence of
the depletion of the immune system [20]. In particular,
the ability of neutrophils to phagocytosis will decrease,
which disrupts the main mechanism of protection
against pathogenic microorganisms. An important
factor is also the violation of chemotaxis — the process
of directed movement of leukocytes to the site of
inflammation, which becomes less effective due to
changes in the microenvironment and the chronic
nature of the inflammatory process [21, 22]. In
addition, bacteria that colonize periodontal pockets
and their layers on crowns are able to form a biofilm,
which provides them with additional protection from

phagocytes, reducing their accessibility to immune
cells [23]. This protective significantly
complicates the elimination of pathogens, contributing
to the chronicity of the inflammatory process.

Thus, the imbalance of phagocytic activity is a key
pathogenetic factor in the development of chronic
periodontitis, since it causes both excessive tissue
destruction in the early stages and ineffective fight
against infection in the chronic course of the disease.

barrier

Regarding the change in the content of C-reactive
protein in the blood serum of experimental animals
with periodontitis of bacterial-immune genesis, it
should be noted that its content on the 30" day of the
experiment significantly exceeded (by 1,40 times;
p<0,001) the indicators that were in the animals of the
intact group.

H Control
B Periodontitis without crowns
O Periodontitis with stamped

crowns

O Periodontitis with cast crowns

Figure 3 — Changes in the content of C-reactive protein in the blood serum of white rats under the conditions
of experimental periodontitis and the use of crowns (in % of control)

Note. * — significance of differences relative to intact animals (p<0.001); # — significance of differences relative to
animals with periodontitis on the 30" day without prosthetics (p<0.001); ° — significance of differences relative to

animals with periodontitis on the 30" day with stamped crowns (p<0.01)

506



Eastern Ukrainian Medical Journal. 2026; 14(2):500-509

The studied content of C-reactive protein after
prosthetics with stamped crowns was significantly
increased compared to the data of the intact group (by
1,83 times; p<0,001). The results obtained show that it
was also higher compared to the amount of protein in
the blood serum of rats with periodontitis of bacterial-
immune genesis without fixation of fixed stamped
structures, namely by 1,31 times (p<0,001) (Table 1,
Fig. 3).

In the blood serum of animals with periodontitis in
combination with fixed cast prosthetics, the level of C-
reactive protein also significantly increased, which
was by 2.14 times higher (p<0,001) compared to intact
animals and by 1,53 times (p<0,001) compared to the
group with periodontitis on the 30™ day without
crowns.

The use of cast constructs led to an increase in the
content of C-reactive protein in the blood serum of
animals with experimental periodontitis, compared
with rats with the indicated pathology, but with fixed
stamped constructs (by 1,17 times; p<0,01). Detection

PROSPECTS FOR FUTURE RESEARCH

or increase in the level of C-reactive protein in the
blood serum indicates the presence of an inflammatory
process, tissue alteration, as well as invasion by
microorganisms, parasites or fungi [24].

CONCLUSIONS

Thus, as a result of the study, it was found that on
the 30" day of periodontitis of bacterial-immune
genesis, activation of the immune response was
observed with a significant increase in phagocytic
activity in the experimental groups using fixed
dentures, which indicates an increase in the
inflammatory reaction, probably due to mechanical
irritation or microbial colonization around the
dentures. The course of experimental periodontitis was
also accompanied by an increase in the level of C-
reactive protein in the blood serum, which indicates
the presence of an inflammatory process, and the
indicators obtained under the conditions of using fixed
structures indicate a more adverse effect of integral
prosthetics on this link in the development of the
inflammatory process in the periodontal complex.

Further research should be aimed at developing biocompatible materials for fixed prosthetics to reduce the

inflammatory response in periodontal tissues.
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