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Indicators of Secretory Immunit

of Oral Fluid in Children with Ianammatory
Periodontal Disease on the Background

of Tuberculosis

Diseases of periodontal tissues in humans continue to be one of the most pressing problems of modern
dentistry and, according to the WHO, rank sixth among common diseases and second in frequency among all
dental diseases. The etiological factors of inflammation in periodontal tissues are qualitative and quantitative
changes in the oral microflora, systemic factors, which in 85 % of cases are concomitant, and impaired immune
system parameters.

Objective — to evaluate the state of the main indicators of local immunity of oral fluid in children with
inflammatory periodontal disease against the background of respiratory tuberculosis.

Materials and methods. The study of indicators of secretory immunity of oral fluid was conducted in
72 children aged 7, 12 and 15 years with inflammatory periodontal disease against the background of
respiratory tuberculosis (main group). The control group consisted of 43 healthy children of similar age with
clinically healthy periodontal tissues. Immunological examination included determination of the level of pro-
inflammatory and anti-inflammatory cytokines, concentration of immunoglobulins of different classes and
lysozyme in the oral fluid.

Results and discussion. It was found that the state of local oral immunity in children with inflammatory
periodontal disease on the background of tuberculosis was manifested by an increase in pro-inflammatory
interleukin IL-1p with age from (56.1 £ 1.7) pg/mL in 7-year-olds to (40.2 = 1.74) pg/mL in 15-year-olds and
a decrease in IL-4 levels from (28.7 = 0.3) pg/mL in 7-year-olds to (20.6 = 0.6) pg/mL in 15-year-olds. The
levels of sIgA and IgA showed a downward trend, and the content of IgG increased from (0.554 + 0.014) g/L
in 7-year-olds to (0.822 + 0.016) g/L in 15-year-olds, which can be considered a possible factor in prolonging
inflammation and evidence of a disruption in the relationship between the secretory and humoral components
of local immunity. The level of lysozyme in the oral fluid decreased from (23.42 = 1.14) pg/L in 7-year-olds to
(14.43 £ 1.12) ug/L in 15-year-olds.

Conclusions. In children with inflammatory periodontal disease against the background of respiratory
tuberculosis, there is a strain on the secretory immunity of the oral fluid, which is manifested by an imbalance
of interleukins and immunoglobulins of different classes. A decrease in sIgA and IgA and an increase in IgG
can be considered factors of prolongation of the inflammatory process in the periodontium in the setting of
tuberculosis.
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espite advances in various fields of medicine, ed tuberculosis in 2019 alone [6, 12, 22]. Therefore,

tuberculosis continues to be a global problem. studies of associated diseases, in particular periodon-
Children are particularly vulnerable to tuberculosis.  tal pathology in patients with respiratory tubercu-
According to WHO, 1.2 million children contract- losis, are of particular importance.
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Diseases of periodontal tissues in humans continue
to be one of the most pressing problems of modern
dentistry which, according to the WHO, rank sixth
among common diseases and second in frequency
among all dental diseases [1, 17]. According to the
WHO, periodontal disease occurs in 65 % of adults
in developed countries and in more than 90 % of the
population of developing countries. A WHO scien-
tific report has shown that the prevalence and inten-
sity of periodontal disease increases with age: children
aged 5—6 years manifest gingivitis, which peaks at
puberty, and by the age of 40 periodontal disease
affects 100 % of the population [21, 23].

Epidemiological studies of recent years have shown
a high prevalence of periodontal tissue diseases in
children and adolescents in different regions of
Ukraine [1, 10]. According to the authors, the
prevalence of periodontal disease ranges from 51 %
to 100 % of children and adolescents and is the second
most common among all dental diseases [7, 16, 18].

Inflammatory and inflammatory-dystrophic
changes in periodontal tissues occur against the
background of a decrease in general somatic health,
which causes a combined effect of both social and
hereditary factors [11, 13, 14]. General somatic
diseases in 85 % of cases are concomitant and acti-
vate the pathological process in the periodontium.
Periodontal damage in various diseases of internal
organs is more common, the more severe the form of
the disease and the longer the course [8, 9]. The
presence of somatic diseases contributes to a decrease
in the body’s reactivity, which creates conditions for
reducing the resistance of the surrounding tooth
tissues to plaque bacteria and activating the para-
dontopathogenic microflora. That is, inflammatory
periodontal diseases are diseases with systemic fac-
tors of etiology and pathogenesis [3, 11, 15, 17].

Inflammatory processes in periodontal tissues are
considered a pathological process caused by a com-
plex of bacterial agents due to a violation of homeo-
stasis between the subgingival microflora and the
body’s defense mechanisms, but they play a greater
role than periodontal pathogens, in the pathogen-
esis of inflammatory periodontal diseases, immune
mechanisms of its development play a greater role,
because the immune system is one of the most sen-
sitive and rapidly responds to adverse factors that
affect the body and plays a key role in the mecha-
nisms of human health disorders under the influence
of adverse factors [9, 11, 20].

Scientific research in recent years has shown that
different forms and stages of development of inflam-
matory and dystrophic-inflammatory periodontal
diseases have differently directed immune status
disorders. In the early stages of the inflammatory
process in the periodontium (gingivitis, localised

periodontitis), more pronounced changes are ob-
served in the humoral link of the immune system,
and the development of generalised periodontitis is
characterised by more pronounced changes in the
cellular immune system [2, 10, 13].

Local factors play a significant role in the devel-
opment of periodontal pathology, but systemic
processes that lead to changes in the body and
structural damage to periodontal tissues are also
important. That is, a whole range of immunological,
biochemical, structural and other pathological
changes in the body are involved in the mechanisms
of inflammatory alteration of periodontal tissues,
accompanied by pathochemical, morphological,
immune and biochemical changes in the periodon-
tium [4, 9, 23].

Oral fluid, combining external and internal fac-
tors of the pathogenesis of inflammatory diseases of
periodontal tissues, plays a significant role in the
development of inflammatory processes in the oral
cavity, so timely detection of qualitative changes in
oral fluid, especially in children with somatic dis-
eases, will make it possible to establish their role in
the formation of pathological changes [6, 14].

Literature data on immunological reactivity in
periodontal diseases are quite diverse and contradic-
tory, as indicated by both domestic and foreign
researchers, which is explained, on the one hand, by
the heterogeneity of methods for assessing immune
status, and on the other hand, by the fact that immu-
nological reactivity in periodontal diseases depends
on the severity, phase of the disease, age of patients,
genetic predisposition, comorbidities and other
circumstances [8, 18, 23].

Objective — to evaluate the state of the main
indicators of local immunity of oral fluid in children
with inflammatory periodontal disease against the
background of respiratory tuberculosis.

Materials and methods

To assess the state of secretory immunity of the
oral fluid, 72 children aged 7, 12 and 15 years with
inflammatory periodontal disease (localised peri-
odontitis and catarrhal gingivitis) against the back-
ground of respiratory tuberculosis (main group)
were examined. The control group consisted of
43 healthy children of the same age with clinically
healthy periodontal tissues. The diagnosis of inflam-
matory periodontal disease was made according to
the classification of M.E. Danilevskyi [5]. The den-
tal status was determined according to generally
accepted methods with a mandatory interview and
examination of children. The material for assessing
the state of local immunity was oral fluid, which was
collected in the morning, on an empty stomach,
without additional stimulation, before morning oral
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Table. Indicators of local immunity of the oral cavity in inflammatory periodontal diseases
in children with respiratory tuberculosis

Age in years

Indicators ! 12 15
The main group Control group  The main group Control group  The main group Control group
(n=18) (n=17) (n=25) (n =15) (n=29) (n=11)
IL-1B, pg/mL  56.1 £ 1.7* 46.4 1.4 110.6 = 1.5* 50.3£0.6 140.2 £ 1.7* 56.8 + 0.4
IL- 4, pg/mL 287 +0.3 325+08 22.8 £ 0.4* 357+03 20.6 = 0.6* 378+ 06
s IgA, g/L 0.346 £0.040  0.387 £0.140  0.315+0.033* 0.345+0.021  0.303 £0.013* 0.310 = 0.014*
IgA, g/L 0.340 £ 0.0240* 0.408 £ 0.036  0.310 = 0.038* 0.353 £0.024  0.220 £ 0.022* 0.284 + 0.060
IgG, g/L 0.554 £ 0.0140 0.502 +0.010  0.782 +0.019* 0.545+0.030  0.822 +0.016* 0.598 + 0.015
Lz, pg/L 23.42 £ 1.14*  30.82 £ 1.16 16.56 £ 1.02*  32.47 £ 1.02 1443 £1.12* 3521+ 1.15

Note. * The probability of difference with the control group (p < 0.05).

hygiene, for a fixed time (5 minutes). The concentra-
tion of IgA and IgG immunoglobulins in the oral
fluid was determined by the method of radial immu-
nodiffusion in an agar gel according to G.M.
Mancini, et al [19]. The content of interleukins
IL-1B, IL-4, secretory sIgA and lysozyme (Lz) in
the oral fluid was determined by enzyme-linked
immunosorbent assay (ELISA) using a reagent from
ASSAYPRO (USA). The results were read on a Stat
Fax 1904 enzyme-linked immunosorbent assay
analyser. The results were analysed statistically
using Student’s t-test.

Results and discussion

The results of the research obtained in the study
of indicators of secretory immunity of the oral fluid
are shown in the Table.

The level of proinflammatory IL-1p in 7-year-old
children of the main group was 1.2 times higher than
that of children with intact periodontium (control
group) — (56.1 = 1.7) vs. (46.4 £ 1.4) pg/mL
(p < 0.05). The concentration of IL-1B in children
aged 12 years was already significantly higher than
that of the control group ((50.3 = 0.06) pg/mL) and
amounted to (110.6 = 1.5) pg/mL (p < 0.05), or
2.2 times higher. The most pronounced increase in
IL-1B was determined in 15-year-old children —
(140.2 + 1.74) vs. (56.8 + 0.04) pg/mL (p < 0.05)
or 2.4 times higher than in the control group. The
content of anti-inflammatory IL-4 in the oral fluid
of the main group showed a downward trend. Thus,
in 7-year-old children of the main group, IL-4 was
slightly different from that of children with intact
periodontium — (28.7 £ 0.3) vs. (32.5 £ 0.89) pg/mL
(p > 0.05). The concentration of IL-4 in children
aged 12 years underwent a more pronounced
decrease and amounted to ((22.8 £ 0.4) pg/mL) or
1.6 times lower than that of the control group
((35.7+0.3) pg/mL) (p <0.05). A similar dynamics

of IL-4 reduction, but more pronounced, was deter-
mined in 15-year-old children — (20.6 £ 0.6) vs.
(37.8 £ 0.6) pg/mL (p < 0.05) or 1.8 times lower
than in the control group.

That is, an imbalance in the level of pro-inflam-
matory and anti-inflammatory interleukins IL-1
and IL-4 was detected in the oral fluid of the exam-
ined children of these age groups.

Given that IL-1p is the initiator of the cytokine
cascade in periodontal tissues, and IL-4 has the abil-
ity to block the spontaneous and induced release of
IL-1p and other proinflammatory cytokines [9, 15],
a decrease in the level of TL-4 in the oral fluid can
be considered an unfavorable sign of periodontal
inflammatory disease, especially in the setting of
respiratory tuberculosis.

Determination of the content of secretory sIgA,
as the main link of local immunity of the oral cavity,
which plays a protective function, revealed a ten-
dency to its decrease among the subjects of the main
group compared to the data in the control group.

In 7-year-old children of the main group, the
content of secretory sIgA was reduced compared
with that of children with intact periodontium —
(0.346 + 0.044) vs. (0.387 £ 0.014) g/L (p > 0.05).
Similar changes were found in 12-year-olds, in
whom the level of sIgA was (0.315 + 0.033) g/L
compared to the control data of (0.345 = 0.021) g/L
(p>0.05). The decrease in sIgA content in 15-year-
old children was the most pronounced compared to
the data in children aged 7 and 12 years, as well as
in children with intact periodontium — (0.303 +
+0.013) vs. (0.310 + 0.014) g/L (p > 0.05). In the
oral fluid of the main group, a similar tendency to
decrease the level of IgA with age was found. Thus,
in 7-year-old children, the level of IgA was
(0.340 £0.024) g/L compared to the data in children
with intact periodontium (0.408 + 0.036) g/L
(p <0.05) or 1.2 times lower.
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In children aged 12 years, the level of IgA was
lower than in the control group — (0.310 + 0.038)
vs. (0.353 = 0.024) g/L (p < 0.05). The most pro-
nounced decrease in IgA levels was observed in
children aged 15 years — (0.220 = 0.022) ovs.
(0.284 £0.060) g/L in intact periodontium (p < 0.05)
or 1.3 times lower. The local immunity of the oral
cavity of the main group is characterised by an
increase in the level of IgG. Thus, the concentration of
IgG in the oral fluid of 7-year-olds was slightly higher
than that of children with intact periodontium —
(0.55 £0.014) vs. (0.502 = 0.010) g/L (p > 0.05).

However, in 12-year-olds, IgG levels exceeded
those in the control group by 1.5 times and amounted
t0 (0.782+0.019) vs. (0.545 + 0.030) g/L (p < 0.05).
In 15-year-old children of the main group, the level
of IgG was the highest — (0.822 + 0.016) wvs.
(0.598 £0.015) g/L in the control group (p < 0.05),
or 1.6 times higher than in intact periodontium. The
average IgG levels in the main group were 1.3 times
higher than the average level in the control group —
(0.719 £ 0.016) vs. (0.548 £ 0.014) g/L (p < 0.05).

The determination of the content of Lz in the oral
fluid, as one of the main humoral factors of nonspe-
cific defense, revealed a decrease in its level in
children with age. Thus, the level of Lz in 7-year-olds
was 1.3 times lower than in children with intact
periodontium — (23.42 + 1.14) vs. (30.82 £ 1.16) pg/L
(p < 0.05). A more pronounced decrease in Lz was
determined in 12-year-olds — (16.56 £ 1.017) vs.
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OHN «J1bBiBCbKMIA HaLiOHaNbHMIT MEAUYHWIT yHiBEpCUTET iMeHi [aHuna fanuubkoroy, J1beis

[ToKa3HWKU CEKPETOPHOI'0 IMYHITETY POTOBOI PIAUHU B LiTEN
13 3aManbHUMU 3aXBOPIOBAHHAMU ITAPOAOHTA Ha TIi TYOEPKYNbO3Y

3axBOPIOBAHHST TKAHWH MAPOIOHTA B JIOIMHU € OIHIEIO 3 AKTYATbHUX TIPOOJIEM CYyIaCHOT CTOMATOJIOTII.
3a ganumu BOOJ3, BoHU TIOCIIAI0TH 1IOCTE Miciie cepell TIOMMPEHX 3aXBOPIOBAHb Ta JIPyTe Miclle 3a yac-
TOTOTO CEPefl CTOMATOJIOTIYHUX 3aXBOPIOBAHD. ETIONOTIYHNMI YMHHNKAMW PO3BUTKY 3allajleHHs B TKaH!-
HaX IIAPOJIOHTA € SIKiCHI Ta KiJIbKiCHI 3MiHI MiKPO(JIOpH IIOPOKHUHN POTA, CUCTEMHI YNHHUKM, SIKi Y 85 %
BUTIA/IKIB € CYTTyTHIMH, Ta 3MiHA TOKA3HUKIB IMyHHOI CHCTEMHU.

Mema po6omu — o1iHuTH CTaH OCHOBHUX MOKA3HUKIB MICLIEBOTO IMyHITETY POTOBOI PiZAMHK B fiTel i3
3araIbHIMU 3aXBOPIOBAHHSIMIE TIAPOJIOHTA HA TJIi TYOEPKYIb03y OPTaHiB AUXaHHSI.

Mamepianu ma memoou. BuBueHHs IOKa3HUKIB CEKPETOPHOTO iIMYHITETY POTOBOI PiZIHU ITPOBEEHO B
72 miteit Bikom 7, 12 Ta 15 pokiB i3 3amajbHUMK 3aXBOPIOBAHHSIME TTAPOIOHTA Ha TJIi TyOEPKYJIb03y OpPraHiB
JnuxaHHs (ocHoBHA rpymia). KoHTposibHY rpyIly yTBOpeHO 3 43 3/I0POBHUX JIiTell aHAJIOT YHOTO BiKY 3 KJIiHiY-
HO 3/I0POBUMU TKaHIHAMU TTAPOJIOHTA. IMyHOIOTiUHE 00CTEKEHHS Mepeibadaio BU3HAUYEHHST PiBHS TPO3a-
Ha/JbHUX 1 IPOTU3ANANbHIX [IUTOKIHIB, IMyHOIJI00YIiHIB Pi3HUX KJIACiB Ta JI301UMY B POTOBIl piguHi.

Pesynvmamu ma 062080penns. YCTaHOBIIEHO, 10 CTAH MICIIEBOTO IMYHITETY MTOPOKHUHU POTA B TiTEl
i3 3amaJbHUMK 3aXBOPIOBAHHSIMHU TIAPOJIOHTA Ha TJIi TYOEPKYJIbO3y OpPraHiB JAWXaHHS XapaKTepPU3yBaBCsI
3POCTAHHSIM i3 BIKOM PiBH ITpo3arayibHoro intepaeiikiny 1L-18 — Bix (56,1 £ 1,7) nr/mia y 7-piunux miteit
no (140,2 = 1,74) nr/ma y 15-piunux ta smennentsiM Bumicty [L-4 — Bix (28,7 + 0,3) nir/ma y 7-piurux
miteit 110 (20,6 £ 0,6) nir/ma y 15-piunux. Pisni sIgA Ta IgA manu tenenttiio 1o 3umxkenns, a smict 1gG
apoctas Bifi (0,554 = 0,014) r/n y 7-piunux gireit 10 (0,822 + 0,016) v/ay 15-piunux, M0 MOXKHA PO3TJIs-
JATH IK YMHHUK TPOJOBKEHHS 3aaeHHs i CBITUEHHS MOPYIIEeHHS B3a€EMO3B’SI3KY MisK CEKPETOPHOIO Ta
TYMOPAJIbHOIO JIAaHKaMU MicCIIeBOTO iMyHIiTeTy. PiBeHb Ji301IMMYy B POTOBiHM PifiMHI 3HMKYBaBCSI — Bijl
(23,42 £ 1,14) mxr/n y 7-piunux gireit go (14,43 £ 1,12) mxr/ny 15-piunux.

Bucnoexu. Y niteil i3 3ananbHUMU 3aXBOPIOBAHHSMU HAPOAOHTA Ha TJIi TyOEPKYIb03Y OPraHiB JUXaHHs
CTIOCTEPITAETHCS HATIPYKEHHS MTOKA3HUKIB CEKPETOPHOTO IMYHITETY POTOBOI PiINHM, 10 BUSBISETHCS JHC-
GajlaHCOM iHTepJIElKiHIB Ta IMYHOTJIOOYJIiHIB Pi3HNX KJaciB. 3unKeHHst piBHs SIgA Ta IgA i 36ibieHHs
BMicTy IgG MoXHA PO3TIgaTH SAK YMHHUKHK TTPOJIOHTYBAHHS 3allaJbHOTO MPOIeCy B MAPOIOHTI HA TJIi
TyOEPKYJIbO3Y.

Kntouoei crosa: niti, TyGepKyIb03, TAPOJOHT, POTOBA PifiHA, IMyHOJIOTTYHI MOKa3HUKH.

KontakTHa iHdopmauis / Corresponding author

IITuno Map’sina MukoaaiBHa, K. MeJl. H., aCHCT. Kaegpu OPTOAOHTIT
https://orcid.org/0009-0002-9511-6235
E-mail: marjanka.shylo@gmail.com

Crarrst Hajiita o pepakiti/Received 13.03.2025.
Crarrsi pekoMeH;oBaHa Jio ony6uikysanns/Accepted 02.04.2025.

ANnA LUTYBAHHA

* Shylo MM. Indicators of Secretory Immunity of Oral Fluid in Children with Inflammatory Periodontal Disease on the Background of Tuberculosis. Ty6epky.ib03,
nerenesi xBopoou, BIJI-indexkris. 2025;2:59-63. doi: 10.30978/TB2025-2-59.

+ Shylo MM. Indicators of Secretory Immunity of Oral Fluid in Children with Inflammatory Periodontal Disease on the Background of Tuberculosis. Tuberculosis, Lung
Diseases, HIV Infection (Ukraine). 2025;2:59-63. http://doi.org/10.30978/TB2025-2-59.

ISSN 2220-5071 (Print), ISSN 2522-1094 (Online) ® Ty6epkynbo3, nereHesi xsopo6u, BIN-indekuin ® N2 2 (61) ® 2025 63



