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The aim was to study the influence of periodontal pocket microecology state on the local nonspecific resistance in steelworkers
with generalized periodontitis.

Materials and methods. In total, 178 patients were examined. The study group consisted of 126 patients with generalized peri-
odontitis of initial (n = 8), 1 (n = 32), Il (n = 68) and Il (n = 18) degree of severity, chronic course, exposed to work-related
hazardous agents. The comparison group consisted of 32 patients with periodontitis of initial (n = 5),1(n = 10),1I(n = 11)and
Il (n = 6) degree of severity without exposure to harmful conditions of steel industry. The control group included 20 otherwise
healthy individuals. Detection of the main five periodontopathogenic microorganisms in the crevicular fluid was carried out by
the polymerase chain reaction method. The levels of lactoferrin and cathelicidin LL-37 were measured by the enzyme-linked
immunosorbent assay method.

Results. Actinobacillus actinomycetemcomitans and Porphyromonas gingivalis were less common, than other opportunistic bac-
teria in both study groups with initial severity of generalized periodontitis. With the disease development, there was a tendency to
increase the number of positive samples for all microorganisms. A correlation was found between the microorganism presence
in the sample and the severity of periodontal disease. In the patients of clinical groups, the concentration of cathelicidin LL-37 in
the oral fluid was reduced. In the study group, a moderate inverse correlation between cathelicidin and Porphyromonas gingivalis
as well as a weak inverse correlation between cathelicidin and Prevotella intermedia were revealed. Lactoferrin was correlated
directly and moderately with Porphyromonas gingivalis and Prevotella intermedia but weakly — with Treponema denticola. In
the comparison group, there were a statistically significant moderate inverse correlation between cathelicidin and Porphyromonas
gingivalis as well a direct correlation between lactoferrin and Porphyromonas gingivalis. Correlations between the concentrations
of cathelicidin and lactoferrin in the oral fluid and other periodontopathogens were revealed to be weak.

Conclusions. The studies have shown significant disruptions of the oral cavity microecology in the patients exposed to harmful
effects of steel industry. The correlation between the concentration of antimicrobial peptides and periodontal pathogens in the peri-
odontal pockets has been found.

BnauB aHTUMIKPOOHMX NENTUAIB y POTOBIW NOPOXKHUHI Ha KIAbKICHMW CKAaA MiKpodaopH
NapoAOHTaAbHUX KULLIEHb XXUTEAIB BEAMKOTO NPOMUCAOBOIO PErioHy

1. B. Bo3Ha, C. B. MaBnog, 0. B. Bo3Huii

MeTa po6oTu — gocniguTh 3anexHicTb MiCLEBOI HecneundiYHoi Pe3NCTEHTHOCTI Bif CTaHy MiKPOEKOMOrii NapogoHTaNbHUX
KULLEHb Y XBOPWX Ha reHepani3oBaHWin NapoAOHTUT, Ski MPaLtoTb Ha CTaNenpoMMUCIIOBOMY MiAMNPUEMCTBI.

Marepianu Ta metogu. Obctexunu 178 nauieHTie. Ipyna gocnimkeHHs — 126 XBOpWX Ha reHeparniaoBaHuin NapofoHTUT Mo-
yatkooro (n = 8), 1 (n = 32), I (n = 68)illl (n = 18) cTyneHiB TAKKOCTI, XpOHiYHOrO Nepebiry, WO yeknagHeHi WKANMBUMK
YWHHWKaMK BUpOBHULTBA. pyna NopiBHAHHS — 32 nauieHTn 3 napogoHTMTOM novatkosoro (n = 5), 1 (n = 10), Il (n = 11)illl
(n = 6) cTyneHiB THXKOCTI, AKi He NpaLIoKTh Y LUKIANMBMX YMOBaX CTanenpoMm1cIioBoro BUpoBHUMUTBa. [pyna koHTponio — 20
BiJHOCHO 300poBMX 0Ci6. OCHOBHI M'AITb NAPOAOHTONATOTEHHWX MIKPOOPraHi3MiB BU3Ha4anm MeTofoM NoniMepasHoi NaHLoroBoi
peakujii. BusHaueHHs naktocepuHy Ta kateniumanHy 3aiicHANM METOA0M iMyHO(EPMEHTHOrO aHanisy.

Pesynitatu. Actinobacillus actinomycetemcomitans i Porphyromonas gingivalis BUsiBNsinW pigLue 3a iHLLi yMOBHO-NaToreHHi 6ak-
Tepii B 060X rpynax XBOpKX NMO4YATKOBOrO CTYMEHS TSHKKOCT. 3 pO3BUTKOM 3aXBOPIOBAHHS CNOCTEPIrany TEHAEHLit0 0 36inbLUEHHS!
KifIbKOCTi MO3WUTUBHUX 3pasKiB YCix MikpoopraHiamie. BusiBunu kopensuito Mix HasBHICTIO y Npobi MikpoopraHiamy Ta cTyneHem
TSKKOCTI 3aXBOPIOBaHb NAPOAOHTA. Y NaLieHTIB KIiHIYHMX rpyn KOHLUEHTpaLis kateniumanHy LL-37 y poToBiii piguHi 3HwkeHa. Y
rpyni AOCTiZKEHHS BUSIBUMI 3BOPOTHWIN KOPENALLiAHMIA 38'S30K MOMIPHOT cunv kateniumauHy 3 Porphyromonas gingivalis i 3s8opot-
HWA cnabkuii 3B'A30K kaTeniumaunHy 3 Prevotella intermedia. NaktochepyH Mae NpsiMvin 38’130k cepeaHboi cunv 3 Porphyromonas
gingivalis i Prevotella intermedia Ta npsimuii cnabkui 38’30k i3 Treponema denticola. Y rpyni NOPIBHSHHS BUSHAYUIN CTAaTUCTUYHO
3HaYYLLMIA 3BOPOTHUIA KOPENALIIRHMIA 3B'A30K CEPeaHbOI C1mv KaTeniumaunHy 3 Porphyromonas gingivalis i npsmuii 38’330k cepeaHboi
cunu naktodbepuy 3 Porphyromonas gingivalis. Busisunu cnabkoi cunm kopensiLinHiin 38’830K MiXk KOHLEHTpaLieto KaTeniuuanHy
Ta nakTochepuHy B POTOBIN PiaKHi Ta IHLLMX NAPOLOHTONATOrEHIB.

BucHoBKuM. Pesynsratv ocnimKkeHHs CBigvaTh Npo iCTOTHI NOPYLLEHHS MIKPOEKOMOrii MOPOXXHUHM pOTa B NALLIEHTIB, SKi 3a3Ha0Tb
BNMBY LUKIASIMBMX YUHHWKIB CTANENpPOMMCIIOBOrO BUPODHMLTBA. BCTaHOBMNM KOPENSILIiHWIA 3B’S30K Mix KOHLIEHTPALIEK aHTUMi-
KpOoGHMX NENnTUAiB i NapogOHTONaTOreHaMy NapOAOHTaNbHNX KULIEHD.
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BausHue copepkaHua aHTVIMMKp06HbIX nenTuaoB B pOTOBOﬁ MOAOCTHU
Ha KOAUYECTBEHHbIW COCTaB MUKPOPAOPbI NAapOAOHTaAbHbIX KAPMaHOB
Xutenen KPYNnHOro npomMbILUA€HHOr0 peruoHa

W. B. Bo3Has, C. B. MaBnos, A. B. Bo3Hbii

Lienb paﬁOTbl - 1ccnenoBaTh 3aBUCUMOCTb MECTHOM Hecneumcbmqecr(oﬁ PE3NCTEHTHOCTN OT COCTOAHUA MUKPOIKONOrA napo-
[LOHTalbHbIX KAPMaHOB Yy 60rbHbIX reHepann3oBaHHbIM NAapPOLOHTUTOM, paGOTalOLLlVIX Ha CTanenpoMbILLUNEHHOM NPEANPUATAN.

Marepuansi u metoabl. O6cnenosany 178 nauweHTos. Mpynny uccnenoBaHus coctaBunm 126 6onbHbIX reHepanu3oBaHHbIM
napogoHTMTOM HavanbHow (n = 8),1(n = 32),11(n = 68)mlll(n = 18) cTeneHemn TAHKECTW, XPOHNYECKOTO TEHYEHNS, OCIIOKHEH-
Hble BpeAHbIMM hakTopamm Npon3BOACTBA. [pynna cpaBHeHUs — 32 nauueHTa ¢ NapoAoHTUTOM HavanbHoi (n = 5),1(n = 10),
II(n = 1) mnlll(n = 6)cTeneHen TsHKECTH, KOTOPLIE HE PabOTaOT BO BPEAHbIX YCMOBMSIX CTANENPOMBbILLIIEHHOTO NPOM3BOACTRA.
pynny koHTpons cocTtasunu 20 OTHOCKUTENBHO 340POBbIX ML, OCHOBHbIE NATb NAPOAOHTONATOrEHHbIX MUKPOOPraHU3MOB orpe-
[enanu MeTofoM nonumepasHol LenHol peakumn. Onpeaenexne naktocdeppuHa u katenuuuana LL-37 nposenu meTtogom
VMMYHOEPMEHTHOrO aHanuaa.

Pesynerarhl. Actinobacillus actinomycetemcomitans v Porphyromonas gingivalis o6Hapy»vBanu pexe Apyrux yCroBHO-NaToreH-
HbIX 6akTepuii B 0Beunx rpynnax 6omnbHbIX C Ha4anbHoOW cTeneHblo TskecTu. C passuTtem 3abonesaHus Habnoganu TeHOeHUMo
K YBEMUYEHMIO YMCria NONOXMTENbHBIX 06pasLoB MO BCEM MUKPOOPraHW3MaM. YCTaHOBMEHa KOpPensuus Mexay Hannyinem
B Npobe MWUKPOOPraHM3ma W CTEMeHb0 TSHKECTU 3aboneBaHuii NapofoHTa. Y MauMEHTOB KIMHUMYECKMX rpynn KOHLEHTpaLus
katenvumanHa LL-37 B poTOBOM XWAKOCTW CHWKeHa. B rpynne uccnenosaHns oTMeveHa obpatHash KoppensuMoHHas CBsi3b
yMepeHHOM curbl katenuumanHa ¢ Porphyromonas gingivalis n obpatHas cnabas cesasb katenuumanHa c Prevotella intermedia.
JlakTocdbeppuH MeeT NpsiMyto CBSI3b CpeaHeli cunbl ¢ Porphyromonas gingivalis v Prevotella intermedia v npsimyto cnabyto cBs3b
¢ Treponema denticola. B rpynne cpaBHeHUs yCTaHOBNEHa CTaTUCTUYECKM 3HaUMMas obpaTHas KoppensLMoHHas CBSA3b CPeaHEN
cunbl KatenuuuanHa ¢ Porphyromonas gingivalis v npsimasi cBsisb cpeaHei cunbl naktodeppuHa ¢ Porphyromonas gingivalis.
OTmedeHa cnaboit cunbl KOPPENALMOHHAs CBSA3b MEXIY KOHLEHTpaLMeNn KaTenuumamHa 1 naktodeppuHa B pOTOBOM XMAKOCTU
11 OCTarnbHbIX NAapOAOHTONATOreHOB.

BbiBOgbI. Pe3yJ'IbTaTbI ncenenoBaHns CBUAETENbCTBYIOT O 3HAYNUTENBHBIX HAPYLUEHUAX MUKPOIKOMOrK NonocTn pTa y nauneH-
TOB, pa60TaIOLL|VIX B YCINOBUSX BPeaHbIX (PaKTOPOB CTanenpoMbILLIIEHHOrO NPOU3BOACTBA. YCTaHOBNEHa KOPPENsLMOHHAs CBA3b

mexay KOHLI,eHTpaLl,VIeVI aHTVIMVIKpO6HbIX nenTnaoB 1 napogoHTonaToreHaMmu NapoAoHTarnbHbIX KapMaHoB.

The microbiota of the oral mucosaiis resistant to environmental
stresses, butits balancing abilities are far from unlimited. More-
over, harmful environmental influences cause a wide variety
of clinical manifestations in periodontal inflammation [1,2].

Industrial workers, exposed to occupational hazards
of varying origin, intensity and duration, are at high risk
of all-cause and periodontal tissue morbidity in particular.
Cause-effect relationship study on the occurrence and
development of periodontal tissue diseases is a necessary
prerequisite for optimizing the diagnostic, therapeutic,
rehabilitation and preventive processes among workers
engaged in industries, that is consistent with the current
scientific trends and relevant to practical dentistry [3-6].

The species and quantitative composition of the oral
microflora depends on many factors, as for example, ge-
netic, alimentary, environmental, and functional. Although
a number of factors influence the periodontal diseases,
the microorganisms that form dental plaque are the main
cause of periodontitis incidence and progression [7]. Peri-
odontopathogenic bacteria including Aggregatibacter acti-
nomycetemcomitans, Porphyromonas gingivalis, Prevotella
intermedia, Tannerella forsythia and Treponema denticola
demonstrate high adhesive, invasive and toxic properties
toward periodontal tissues [8].

Challenging cultural identification of a number of mi-
croorganisms is the main reason why bacteria in certain
regions of the human body are understudied. Polymerase
chain reaction (PCR), as a modern molecular biology
method, is useful in resolving this problem. Due to its high
sensitivity, PCR allows identifying even single bacterial cells
in ideal conditions, enabling a species-specific detection of
bacterial DNA fragment, and thus, bacterial strain typing
and differentiating [9].
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In periodontally healthy individuals, the relative de-
tection rate of the five main types of periodontopathogens
usually does not exceed 6 %. Pathological changes in
periodontal tissues occur when marker bacteria penetrate
the protective barriers of the macroorganism [10].

The oral cavity microflora and the interaction between local
and general non-specific and specific resistance factors are
the most informative indicators of periodontal tissue condition.
Along with a number of protein factors of congenital immunity,
such as complement system components, lysozyme, lactofer-
rin, cytokines, etc., endogenous antimicrobial peptides with
endotoxin-neutralizing and immunomodulating activity play a
special role in protecting the body against infections, providing
the defense against a wide variety of microorganisms [11,12].

Indeed, the prognostic value of antimicrobial peptides
determining in the oral fluid of patients exposed to harmful
working conditions is not currently assessed.

Aim
The aim was to study the influence of periodontal pocket

microecology state on the local nonspecific resistance in
steelworkers with generalized periodontitis.

Materials and methods

In total, 178 patients without somatic pathology, aged be-
tween 21 and 50 years, were examined in the University
Hospital Dental Center of Zaporizhzhia State Medical Uni-
versity. The work was organized in accordance with the pro-
visions of the updated version of the Helsinki Declaration.
All the patients were informed about the study objectives
and methods in detail and agreed to participate.
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The study group consisted of 126 patients with gene-
ralized periodontitis of initial (n = 8),1(n = 32),1I(n = 68)
andlll (n = 18)degree of severity, chronic course, exposed
to work-related hazardous agents. The comparison group
consisted of 32 patients with periodontitis of initial (n = 5),
I'(n =10),11(n=11)andlll (n = 6) degree of severity
without exposure to harmful conditions of steel industry. The
control group included 20 otherwise healthy individuals aged
from 19 to 25 years without signs of periodontal diseases.
Patients who received antibiotic therapy in the last 6 months
were excluded from the study as being with affected micro-
biological profile and immune status. All the patients were
examined clinically, laboratory and radiologically according
to the Protocols on the provision of health-care services
in the specialty “Therapeutic Dentistry”, The Ministry of
Healthcare of Ukraine, 2007.

A sample of periodontal pocket content was taken
using a sterile paper endodontic pin (size No. 25), which
was inserted with tweezers into the deepest site and held
in place for 10 seconds. After sampling, it was placed in
a sterile plastic Eppendorf tube (1.5 ml) containing 1 ml
of physiological saline and stored frozen at -20 °C for no
longer than two weeks. The samples were transported to
the ZSMU Microbiological Laboratory in thermal containers
with refrigerant.

A real-time polymerase chain reaction (PCR) method
was used for the DNA detection of the main five periodon-
topathogenic microorganisms in the crevicular fluid using
the reagent kit “ParodontoScreen” manufactured by SPA
“DNA-Technology” LLC, RF. All the reactions were run on
a CFX 96. To detect nucleic acids, the PROBE-NA-PLUS
kit (SPA “DNA-Technology” LLC, RF) was used. Counts of
A. actinomycetemcomitans, P. gingivalis, P. intermedia, B. for-
sythus, T. denticola in the crevicular fluid were expressed as
Lg genome equivalent per sample (Lg GE/sample).

To study the levels of lactoferrin and cathelicidin LL-37,
oral fluid samples were obtained from each subject by
passive drool technique (spitting) into sterile tubes. Then
the oral fluid was centrifuged at 8000 rpm for 15 minutes.
A part of the supernatant was collected into plastic tubes
and stored at -30 °C no longer than a month. The levels
of lactoferrin in the oral fluid were measured quanti-
tatively via an enzyme-linked immunosorbent assay
(Immunochem Z 2100, USA) using a reagent kit “Lacto-
ferrin-strip” (ng/ml, Vector-Best, Ukraine). The levels of
cathelicidin LL-37 were determined by the enzyme-linked
immunosorbent assay (Immunochem Z 2100, USA) us-
ing a reagent kit “LL-37, Human, ELISA” (ng/ml, Hycult
Biotech Inc., Netherlands).

The obtained results were statistically analyzed
using the Statistica 13.0 software, license No.
JPZ8041382130ARCN10-J. The normality of the data
distribution was determined using the Shapiro-Wilk test.
Most of the data were found to be non-normally distributed
and expressed as Me (Q,; Q,;) —median and interquartile
range. Comparisons between two independent groups were
done by non-parametric Mann-Whitney test, between four
groups — by the Kruskal-Wallis test. To identify the rela-
tionship between the degree of the disease severity and
the level of marker, a gamma correlation coefficient was
calculated. The difference was considered statistically
significantat P < 0.05.

Results

Analyzing the results of the microbiological periodontal
pocket content examination among periodontitis patients
in the study and comparison groups, we noted that almost
all of them demonstrated changes in the periodontal pocket
microbiota (Table 1).

A. actinomycetemcomitans and P. gingivalis were less
common than other opportunistic bacteria in both study and
comparison groups of patient with generalized periodontitis
of initial severity. With the disease progression, there was an
upward trend in the number of A. actinomycetemcomitans
in both groups. P. gingivalis was identified in both groups
among patients with Il and Il degree of periodontitis severity.
The quantitative content of this strain in the study group
was higher than that in the comparison group (P < 0.05).

The data obtained have shown the presence of peri-
odontopathogenic bacterial species such as T. denticola,
P. intermedia, B. forsythus in the disease, especially in |l
and Il degree of severity, when a significant destruction of
the alveolar bone had already occurred. However, the pro-
portion of anaerobic microflora was higher in the study group
patients (P < 0.05), (Table 1).

A. actinomycetemcomitans and T. denticola were
revealed only in 5 % of the control group patients with an
intact periodontium (20 people aged from 19 to 25 years).
Bacteria P. gingivalis, P. intermedia, and B. forsythus were
detected in none of the patients. The data presented can
signify a “healthy” carriage of opportunistic microbes.

A correlation between the presence of a microor-
ganism in the sample and the severity of generalized
periodontitis has been found. A moderate correlation with
A. actinomycetemcomitans has been revealed, especially in
the comparison group. Similar results have been obtained
for P. gingivalis showing a moderate correlation, which was
stronger in the comparison group (P < 0.05). Although
the P. intermedia count was moderately correlated with
the degree of periodontitis severity in the study group,
no correlation with this microorganism has been found in
the comparison group. A moderate correlation has been
detected with T. denticola in the comparison group, and
a statistically significant weak direct correlation has been
determined in the study group. No correlation has been
found between the B. forsythus count and the severity of
periodontitis (P > 0.05) either in the comparison group or
in the study group.

Significant microbial contamination of the periodontal
pockets in the study group patients in relation to the compa-
rison group give us reason to believe that harmful industrial
factors influence the development and course of periodontal
diseases. In our opinion, occupational hazard factor expo-
sures are responsible for dysfunction of various regulatory
systems, impeding barrier properties in epithelium and
inducing favorable conditions for a manifestation of oral
microflora pathogenicity.

Occupational hazardous factors seriously influence
the human homeostasis in flagrant violation of functions in
the immune response. Antimicrobial peptides are essential
components of local host immune response as able to
regulate the course of inflammatory processes in the oral
cavity and induce immunity.

Our previous studies have demonstrated the greater
increase in oral fluid lactoferrin levels in the periodontitis

3anopoxckuii MeguumMHekui xypHan. Tom 23, Ne 3(126), mait — nioHb 2021 .
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Table 1. Microflora of the periodontal pockets in patients based on the degree of chronic generalized periodontitis severity

Microorganisms, | Study Kruskal-Wallis test P

Lg GE/sample

CGP severity Me (Q,,; Q.,) The gamma correlation
coefficient between
the level of microflora

and the degree of disease

groups 1 degree Il degree Il degree values Kruskal-
Wallis

A. actinomyce- Comparison 0 3.28 3.75 4.86 H(3,n=32) =1278 <0.01 0.474
temcomitans group 0;0) (2.99; 4.57) (2.08;4.37) (3.82; 5.52) (P < 0.05)
Study group 0 4.40 3.38 5.12 H(3,n = 126) = 24.50 <0.001 0.302
(0; 0) (0.00; 5,13) (0.00; 4.57) (4.51;5.96) (P < 0.05)
P Mann-Whitney 0.999 0.002 0,357 0,368
at comparing groups
P. gingivalis Comparison  0.00 0.00 5.37 6.28 H(3,n = 32) = 14.59 0.002 0.655
group (0.00; 0.27) (0.00; 1.05) (0.25; 5.86) (5.54;6.91) (P < 0.05)
Study group  0.00 0.00 5.47 5.72 H (3, n=126) = 26,66 <0,001 0.480
(0.00; 0.60) (0.00; 1.26) (0.93; 6.15) (5.09; 6.27) (P < 0.05)
P Mann-Whitney 0.942 0.918 0.755 0.271
at comparing groups
P. intermedia Comparison  0.73 3.88 4.86 2.37 H@3,n =32) = 234 0.504 0.119
group (0.25; 4.07) (2.20; 4.68) (0.00; 5.13) (0.00; 5.09) (P > 0.05)
Study group  0.77 2.03 4.89 5.72 H(3,n = 126) = 18.19 <0.001 0.322
(0.00; 3.34) (0.72; 4.46) (3.52; 5.98) (5.09; 6.27) (P < 0.05)
P Mann-Whitney 0.826 0.281 0.524 0.194
at comparing groups
T. denticola Comparison  0.51 3.92 3.61 523 H(3,n = 32) = 1410 0.003 0.398
group (0.00; 1.72) (3.59; 4.52) (0.53; 4.05) (4.16; 5.30) (P < 0.05)
Study group  1.58 3.60 4.09 5.30 H(3,n = 126) = 13.73 0.003 0.271
(0.28; 3.87) (1.42; 5.28) (2.17;5.14) (4.19;6.11) (P < 0.05)
P Mann-Whitney 0.421 0.323 0.113 0.405
at comparing groups
B. forsythus Comparison  2.95 5.09 5.18 5.28 H(@3,n =32) =815 0.043 0.274
group (2.21; 3.55) (4.93;5.92) (4.38;5.41) (3.45; 5.96) (P >0.05
Study group  2.75 5.42 5.52 5.58 H(3,n = 126) = 13.68 0.003 0.173
(2.28;3.49) (4.59; 6.15) (5.06; 6.14) (3.57;6.09) (P < 0.05)
P Mann-Whitney 0.942 0.768 0.059 0.527

at comparing groups

Table 2. Oral fluid lactoferrin and cathelicidin levels (ng/ml) in the study group patients

CGP severity Me (Q,;; Q.,) Kruskal-Wallis test P

Gamma correlation
coefficient between
marker level

and degree of disease

Markers Study
groups

1 degree Il degree Ill degree values Kruskal-

Lactoferrin, Comparison  11.34 35.31 50.59 88.12 H(3,n =32) =2793 <0.0001  +0.989 (P < 0.05)
ng/ ml group (10.10;12.19)  (28.68;37.62)  (45.22;58.34)  (86.69; 89.34)
Study group  14.15 32.05 74.89 182.10 H(3,n = 126) = 10292  <0.001 +0.999 (P < 0.05)
(13.28;15.66)  (28.67;37.36)  (70.17;80.25)  (158.61; 193.43)
P Mann-Whitney 0.067 0.478 <0,001 <0.001
at comparing groups
Cathelicidin, Comparison  12.42 343 0.90 0.28 H(3,n = 32) = 28.31 <0.0001  -0.995 (P < 0.05)
ng/ml group (12.22;13.53)  (3.13;3.72) (0.76; 1.91) (0.16; 0.58)
Study group  6.06 2.60 0.78 0.29 H(3,n = 126) = 10146  <0.001 -0.991 (P < 0.05)
(5.17; 7.48) (2.37; 3.51) (0.71;0.92) (0.22; 0.57)
P Mann-Whitney 0.016 0.040 0.111 0.999

at comparing groups

patients exposed to occupational hazards as compared with
that in the non-exposed patients (P < 0.001), (Table 2).

In the control group, the levels of lactoferrin were 16.87
(16.34; 17.51) ng/ml, cathelicidin —107.59 (94.71; 122.67)
ng/ml. Table 2 shows statistical differences in the indicators
between the study groups and the control group (healthy
individuals) (P < 0.05).

Bacterial factors result in increased oral epithelial barrier
permeability in patients with periodontal diseases, triggering
the local immune response. So, elevated levels of oral fluid
lactoferrin in the patients can be considered as a compensa-
tion mechanism. The oral mucosal immunity activation was
higher in the patients exposed to industrial harmful factors.

Zaporozhye medical journal. Volume 23. No. 3, May — June 2021

The oral fluid levels of cathelicidin LL-37 were reduced
in the patients of clinical groups with periodontal tissue
diseases. We have also noted a decrease in the local
immunity with increasing periodontal disease severity,
as evidenced by the decreased cathelicidin level as a
non-specific factor of oral mucosa protection. Therefore,
suppression of antimicrobial factors of innate immunity and
cathelicidin LL-37 secretory reserves depletion in oral epi-
thelial cells and neutrophils contributes to the development
of oral cavity diseases.

A correlation analysis has been conducted between
the lactoferrin and cathelicidin levels and microorganisms.
Significant differences in the presence and strength of cor-
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Cathelicidin

Fig. 1. Correlation between
lactoferrin and cathelicidin
levels and periodontal

pathogens in the study
group.
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Fig. 2. Correlation between
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levels and periodontal
pathogens in the comparison
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-0.193 0.006
-0.601 0018 -0.058
A 4
Actinobacillus Porphyromonas Prevotella Treponema Bacteroides
actinomycetem phyromc . ) po!
. gingivalis intermedia denticola forsythus
comitans
A
0.567 0.006 0.096
0.144 -0.083
Lactoferrin
relations between the study and the comparison group have It can be explained as follows. The oral cavity is
been found. For instance, in the study group, the cathelicidin the first barrier to occupational hazard exposure, and this
levels demonstrated a moderate inverse correlation with only reflects negatively on the periodontal pocket microbial
P. gingivalis and a weak inverse correlation with P. interme- communities. The influence of bacterial factors in patients
dia. At the same time, lactoferrin showed a moderate direct with periodontal diseases increases the oral epithelial barrier
correlation with P. gingivalis and P. intermedia and a weak permeability triggering the local immune response.
direct correlation with T. denticola (Fig. 1). In the studies of Y. Yong and I. Birsan, all the marker
P. gingivalis strains had a statistically significant mode- microorganisms (A. actinomycetemcomitans, P. gingivalis,
rate inverse correlation with the cathelicidin levels and a P. intermedia, T. denticola, T. forsythia) were identified in
moderate direct correlation with the lactoferrin levels. The dental plaque and crevicular fluid samples using real-time
cathelicidin and lactoferrin concentrations in the oral fluid PCR in patients diagnosed with periodontitis. It was noted,
were weakly correlated with other periodontopathogens  that the increase in the disease severity was accompanied
(Fig. 2). by increased pathogenic periodontal microflora [13,14].
Kumawat R. M. et al. and Rafiei M. et al. reported that
Discussion among the major perlodgntogenlg pathogens in periodon-
titis, the main pathogenic agent in the development and
Our study results on the microorganism species compo- progression of chronic inflammatory disease is P, gingivalis,
sition of the periodontal pocket in the steel workers with which is present in both periodontal disease patients and in
generalized periodontitis are consistent with the lite- people with a healthy periodontium, though in a lesser extent
rature data. [15,16]. The presence of P. gingivalis can be considered
For one, although the published data on the frequency as the main potential risk factor for periodontitis, impairing
of microorganism detection in healthy individuals and in host-microbe interaction and contributing to oral bacterial
patients with generalized periodontitis vary considerably, an dysbiosis [17].
upward trend in the number of all microorganism samples Our findings concerning the concentration of antimi-
was noted with the disease progression in most cases [12]. crobial peptides are primarily due to their fundamental role
ISSN 2306-4145  http://zmj.zsmu.edu.ua 3anopoxckuii MeguumMHekui xypHan. Tom 23, Ne 3(126), mait — nioHb 2021 .



in the development of both cellular and humoral immune
responses [18,19]. It is our opinion that namely the limited
realization of the presented basic biological cathelicidin
properties leads to the progression of periodontitis, since
a decreased concentration of this peptide in the oral fluid
results in its antibacterial properties reduction.

At the same time, an increase in lactoferrin concentra-
tion with the chronic generalized periodontitis progression
was observed, which is another indication of the lactoferrin
antimicrobial effect activation, associated with neutrophil
recruitment in inflammatory reactions, mediation of bacte-
rial cell phagocytic destruction and modulation of immune
responses [20,21]. It is noteworthy that a variety of trends
in the studied peptides may also indicate a weakening of
the local immune response, despite the high lactoferrin
concentrations in the patients with periodontal tissue
diseases.

In this regard, the level of antimicrobial peptides is cur-
rently considered as a marker of the various inflammatory
process activation. That should be borne in mind when
developing new diagnostic and treatment approaches to
the patients with periodontal diseases.

Conclusions

1. The studies have shown significant disruptions of
the oral cavity microecology in the patients exposed to
harmful effects of steel industry. The species of P. gingivalis,
P. intermedia, B. forsythus were predominantly detected
with periodontitis progress.

2. The pathological process activity was directly
correlated with the oral fluid lactoferrin concentration and
inversely — with the cathelicidin level.

3. The correlation between the concentration of anti-
microbial peptides and periodontal pathogens in the peri-
odontal pockets has been found.

Prospects of further research will focus on the deve-
lopment of treatment and prevention methods for periodontal
diseases in residents of the large industrial region.
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