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Abstract

Immunopathogenesis of inflammatory and dystrophic diseases of the tissues of the oral cavity is characterized by cellular and humoral
factors of specific and nonspecific resistance, the functioning of which is determined by the overall somatic state.

This study aimed to study the features of protective mechanisms of the oral cavity due to orthodontic pathology, pathology of periodon-
tal tissues, and odontogenic inflammatory process in children with diffuse nontoxic goiter.

Eighty children with diffuse nontoxic goiter aged 12-15 years with different dental status were examined. Evaluation of local immunity
of the oral cavity was carried out by determining the content of sIgA, IgA, IgG, lysozyme activity, and levels of IL-1B, IL-4 by enzyme
immunoassay.

Immunological studies have shown that in children with diffuse nontoxic goiter, the activity of lysozyme in the oral fluid is decreased.
The level of sIgA is also reduced by about 20%. Besides, there is an increase in the content of IgG and a growing trend in the level of
IgA. The content of IL-18 and IL-4 in such children fluctuates more compared to somatically healthy children.

In conclusion, a violation of the local protective mechanisms of the oral cavity is observed in children with diffuse nontoxic goiter. Also,
the increase in the severity of dental pathology leads to increased tension of local protective and compensatory reactions.
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Introduction The secretion of the salivary glands acts as a protective
barrier, preventing bacteria from attaching to epithelial
cells. It does not only wash away microorganisms but also

The local protective mechanisms of the oral cavity are  has a bactericidal activity due to the presence of biologi-

known to play an essential role in the development of  cally active substances in it. The humoral factors of natural

dental diseases [1-3]. At the same time, they are sensitive  protection include the mucolytic enzyme lysozyme.

markers of the general state of the child’s body, through Lysozyme, as a hydrolytic enzyme, is able to break
which the pathological influence of somatic diseases on  down specific polysaccharides of bacterial cell walls. As
the hard and soft tissues of the dentition is often realized. a cationic protein, having an affinity to negatively charged

The formation of a local protective barrier is based on  areas of cell membranes of tissues, it has a wide range of
the interaction of mucosal-secretory, phagocytic-cellular,  physiological effects: bacteriolytic, bacteriostatic, immuno-
humoral, and immunoregulatory systems [4-6]. modulatory, regulatory, and others [7].
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The function of specific humoral immunity in protection
against extracellular pathogens is carried out by anti-
gen-specific antibodies, which are synthesized by plasma
cells and enter the oral cavity through the secretion of sal-
ivary glands and dentogingival connection. The largest is
the content of secretory immunoglobulin (slgA); the levels
of IgA and IgG are also quite high. The participation of an-
tibodies in the immune defense is realized in the following
directions: neutralization of the pathogen and its toxins
(reaction of antibody-dependent cytotoxicity), activation
of complement, and opsonization. The main effectors are
neutrophils, which provide phagocytosis of microorgan-
isms. Their absorptive and bactericidal ability is sharply
enhanced in the presence of complement and IgG [8].

The key point in the development of the pathological
process with the participation of immunocompetent cells is
represented by the inflammatory mediators. The initiator of
the cytokine cascade is interleukin 1B (IL-1B), produced by
the cells of the body in response to the action of microbes
and their toxins, inflammatory agents, activated comple-
ment components. It has the ability to stimulate T- and
B-lymphocytes, increase the production of other cytokines,
enhance chemotaxis, phagocytosis, hematopoiesis, vascu-
lar permeability, cytotoxic, and bactericidal activity [9-10].

In response to the increased production of proinflam-
matory cytokines, T-cells and monocytes produce cy-
tokines with a pronounced anti-inflammatory effect, typical
of which is IL-4. It can suppress certain parts of the inflam-
matory response, participates in the humoral component
of the immune response: stimulation of immunoglobulin
secretion in lymphocytes.

Thus, the immunopathogenesis of inflammatory and
dystrophic diseases of the tissues of the oral cavity is re-
alized through cellular and humoral factors of specific and
nonspecific resistance, the functioning of which is deter-
mined by the overall somatic state of the child’s body.

The work aimed to study the features of protective
mechanisms of the oral cavity due to orthodontic pathol-
ogy, pathology of periodontal tissues, and odontogenic in-
flammatory process in children with diffuse nontoxic goiter
(DNG).

Material and Methods

To achieve this goal, 80 children with DNG, aged 12-15
years, have been examined. Observation groups were

formed as follows: group | -children with good dental health
(n=25); group Il - children with chronic catarrhal gingivitis
(CCG) (n=25); group Il - children with odontogenic inflam-
matory processes (n=15); group IV - children with ortho-
dontic pathology (n=15). The control groups were somat-
ically healthy children with similar dental diseases of the
same age: IC group - (n=25); IIC group - (n=25); IlIK group
- (n=25); IVK group - (n=25).

The evaluation of local immunity of the oral cavity was
carried out by determining the content of sIgA, IgA, 19G
by simple radial diffusion technique in agar according to
G. Manchini (1963) using monospecific standard antisera
against the studied classes of immunoglobulins, lysozyme
activity by G. Gorin’s method (1971) in modification by A. P.
Levitskyi and O.0. Zhygina (1974) and levels of IL-18, IL-4
by enzyme immunoassay.

The oral fluid was collected in the morning after rinsing
the mouth with distilled water by spitting into test tubes.
The samples with oral fluid were centrifuged at 3000 x g
for 15 minutes, and the supernatant was used. The sam-
ples were stored frozen at -20°C. A calibration curve was
formed based on the optical density of the standards to
calculate the obtained cytokine concentration.

The obtained results were processed statistically us-
ing Student’s t-test.

Results and Discussions

Immunological studies have shown that in children with
DNG, there is a decrease in the activity of lysozyme in the
oral fluid, both in the study of dental pathology and under
the conditions of healthy oral tissues (Table 1). The high-
est level of lysozyme in the oral fluid of children on the
background of DNG is in the case of orthodontic pathology
(30.27 +£1.84) ull. In the case of CCG and odontogenic in-
flammatory processes, a significant decrease in the level
of lysozyme in the oral fluid is observed. The lowest en-
zyme activity was recorded in children with odontogenic
inflammatory processes (18.45+1.07) u/l.

According to the content of immunoglobulins, we found
a clear pattern of reduced levels of slgA and increased lev-
els of IgA and IgG with the deterioration of the dental status
of children (Figures 1-3). This was especially evident in the
conditions of DNG, which indicates the influence of somat-
ic pathology on the functioning of the protective mecha-
nisms of the oral cavity.

Table 1: The level of lysozyme activity in the oral fluid of children in observation groups, depending on the so-

matic and dental condition, u/l (M£m).
Groups of children

Dental healthy children
Children with orthodontic pathology
Children with chronic catarrhal gingivitis

Children with odontogenic inflammatory processes

Children with diffuse ~ Somatically healthy

nontoxic goiter children
29.71+1.54 34.56 +2.13
30.27 + 1.84 34.21+£1.75
26.69 + 1.16 32.01+0.15
18.45 £ 1.07 25.83+1.12
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Figure 1: The level of sIgA in the oral fluid of children in observation groups. depending on the somatic and dental condition (g/l).
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Figure 2: The level of IgA in the oral fluid of children in observation groups, depending on the somatic and dental condition (g/l).
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Figure 3: The level of IgG in the oral fluid of children in observation groups, depending on the somatic and dental condition (g/1).
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Figure 4: The level of IL-1B in the oral fluid of children in observation groups, depending on the somatic and dental condition (pg/ml).
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Figure 5: The level of IL-4 in the oral fluid of children in observation groups, depending on the somatic and dental condition (pg/ml).

In particular, in children of group I, the content of sIgA in
the oral fluid was 18.9%, lower compared to the figures of
the control group; in groups II, Il and IV - the value was
approximately 20%. We found out an increase in the level
of sIgA in children with mild and moderate CCG, which can
be explained by the protective-compensatory mechanism
of a specific immune response.

The increase in the content of IgG (p<0.05), along
with an increasing tendency of the IgA levels, indicate an
increased intensity of local immunity of the oral cavity in
children with DNG.

The detection of cytokines in the oral fluid of children in
the observation groups showed the opposite dynamics of
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changes for both mediators. The content of IL-18 and IL-4
in children with DNG fluctuated more compared to somati-
cally healthy children (Figures 4, 5).

Conclusions

A violation of the local protective mechanisms of the oral
cavity is observed in children with DNG, which is charac-
terized by a decrease in the sIgA levels, an increase in the
content of IgA and IgG, a drop in lysozyme activity and
an imbalance of pro-and anti-inflammatory cytokines. Also,
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the increase in the severity of dental pathology leads to
increased tension of local protective and compensatory
reactions.

The prospect of further research is to carry out tar-
geted, pathogenetically justified correction of violations of
local immunity in children during dental treatments.

Conflict of Interest

The authors confirm that there are no conflicts of interest.

References

1. Khomenko LO. Ostapko Ol. Bidenko NV. et al. General health sta-
tus influence on stomatological diseases of children and teenag-
ers. Medical Science of Ukraine 2016;12(12):58-63. (Ukr).

2. Mejare IA. Klingberg G. Mowafi FK. et al. A systematic map of
systematic reviews in pediatric dentistry — what do we really know.
PLoS One. 2015;10(2):¢0117537.

3. Nazir MA. Prevalence of periodontal disease. its association with
systemic diseases and prevention. Int J Healht Sci (Qassim).
2017;11(2):72-80.

4. Winning L. Linder GJ. Periodontitis and systemic disease: associa-
tion or causality? Curr Oral Health Rep. 2017;4(1):1-7.

5. Lamont RDzh. Lantc MS. Berne RA. Leblank DDzh. Oral Microbi-
ology and Immunology. 2010. Moscow. (Rus)

6. Zherebiatiev AS. Kamyshnyi AM. Regional peculiarities of the dis-
tribution of innate and adaptive immune cells in different segments
of the intestine as factor determining the localization of the patho-
logical process. Eksp Klin Gastroenterol. 2015;(2):46-51.

7. Levickij AP. Makarenko OA. Selivanskaja IA. et al. Enzymatic
method for determining oral dysbiosis for screening pro- and preb-
iotics. 2007. Kiev. (Rus)

8. Kuznetsova LV. Babadzhan VD. Frolov VM. et al. Clinical and lab-
oratory immunology. 2012. Kiev. (Ukr)

9. Kuzniak NB. Dmytrenko RR. Fedoniuk LYa. Boitsaniuk Sl.. Kuzni-

25

10.

.

12.

13.

14.

15.

16.

17.

18.

19.

20.

ak LV.. Yavorskyi AV.. Tkachyk SV. Development of the inner nasal
cavity in animals in phylo- and ontogenesis: functional anatomic
significance in the development period. Wiadomosci Lekarskie.
2019; LXXII. no 3:432-435.

Homenko LA. Gavrilenko TI. Ostapko Ol. et al. Peculiarities of Cy-
tokine Status in Children with Chronic Catarrhal Gingivitis Accom-
panying with Somatic Pathology. Bulletin of Problems of Biology
and Medicine (Ukr). 2013; 4:352-356.

Burns R. O’Herlihy C. Smyth PP. The Placenta as a Compensatory
lodine Storage Organ. Thyroid. 2011; 21: 541-46.

Burns R. O’Herlihy C. Smyth PP. Regulation of iodide uptake in
placental primary cultures. Eur Thyroid J. 2013;2:243-51.

Li H. Patel J. Mortimer RH. Richard K. Ontogenic changes in
human placental sodium iodide symporter expression. Placenta.
2012;33:946-8.

Schroeder AC. Privalsky ML. Thyroid hormones. T3 and T4.
in the brain. Front Endocrinol. 2014;5:40. doi: 10.3389/fen-
do.2014.00040. eCollection 2014.

Bernal J. Guadafio-Ferraz A. Morte B. Thyroid hormone trans-
porters-functions and clinical implications. Nat Rev Endocrinol.
2015;11:406-17.

Gyllenberg D. Sourander A. Surcel HM. Hinkka-Yli-SalomakiS.
McKeague IW. Brown AS. Hypothyroxinemia During Gestation and
Offspring Schizophrenia in a National Birth Cohort. Biol Psychiatry.
2015 19. pii: S0006-3223(15)00520-X.

Ghassabian A. Bongers-Schokking JJ. de Rijke YB. van Mil N.
Jaddoe VW. de Muinck Keizer-Schrama SM. Hooijkaas H. Hof-
man A. Visser W. Roman GC. Visser TJ. Verhulst FC. Tiemeier H.
Maternal thyroid autoimmunity during pregnancy and the risk of
attention deficit/hyperactivity problems in children: the Generation
R Study.Thyroid. 2012; 22:178-86.

Momotani N. lwama S. Momotani K. Neurodevelopment in chil-
dren born to hypothyroid mothers restored to normal thyroxine (T,)
concentration by late pregnancy in Japan: no apparent influence of
maternal T, deficiency. J Clin Endocrinol Metab. 2012;97:1104-8.
Downing S. Halpern L. Carswell J. Brown RS Severe maternal
hypothyroidism corrected prior to the third trimester is associat-
ed with normal cognitive outcome in the offspring. Thyroid. 2012;
22:625-30.

Lischinsky JE. Skocic J. Clairman H. Rovet J. Preliminary Find-
ings Show Maternal Hypothyroidism May Contribute to Abnormal
Cortical Morphology in Offspring. Front Endocrino . 2016;25:7-16.



