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ABSTRACT

Background. Saliva is an important protective factor in the oral cavity that maintains dental
health, promotes enamel demineralization, reduces enamel demineralization and provides local
humoral protection. Important components of this environment are lysozyme and secretory im-
munoglobulin A. Their levels depend on individual characteristics, hygiene and nutrition and
make it an important marker for assessing the risk of caries.

Aim. To investigate the state of local humoral immunity of the oral cavity in children by de-
termining the levels of lysozyme and slgA in the oral fluid.

Materials and Methods. To achieve this goal, we examined 215 children aged 6 years living
in Bukovyna. We divided them into observation groups depending on the region of residence and
the level of caries intensity. The state of local immunity of the oral cavity was determined by the
levels of slgA and lysozyme in the oral fluid. The degree of reliability of the results was statisti-
cally assessed.

Results. As a result of immunological studies, it was found that under conditions of varying
intensity of carious lesions there is a steady tendency to decrease the concentration of lysozyme
in the oral fluid of children. The results are the lowest in children from Vyzhnytsia district. In
children of Dniestr district, lysozyme activity is 7.32% higher, and in children of Chernivtsi dis-
trict — by 15.35% (p<0.05). The content of sIgA in children of the Vyzhnytsia district was
(0.294+0.002) pg/l, which was 6.45% and 12.12% lower than the values of children of the Dniester
and Chernivtsi districts (p<0.05). A decrease in its concentration in the oral fluid correlates with
an unfavourable prognosis of the disease.

Conclusions. Thus, we found that in children with carious lesions there were changes in the

system of nonspecific humoral immunity of the oral cavity.
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Introduction

Saliva is an important protective factor of the
oral cavity, which maintains dental health, promo-
tes enamel demineralization, reduces its demineral-
ization and provides local humoral protection [1].
Important components of this environment are lyso-
zyme and secretory immunoglobulin A (sIgA) [2].

Lysozyme destroys bacterial cell walls through
enzymatic activity and has a bactericidal effect in-
dependently. It creates pores in the bacterial mem-
branes, which leads to their osmotic death and in-
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creases the permeability of cells to other antimi-
crobial molecules [3-5]. These properties make it
possible to effectively destroy bacterial biofilms
that protect pathogens from the effects of antibac-
terial drugs. Even with modification of the pepti-
doglycan structure or loss of the cell wall, bacteria
retain sensitivity to the cationic mechanisms of ly-
sozyme. The activity of this enzyme in the oral
fluid correlates with the state of local immunity
and indicators of antimicrobial protection of the
oral cavity.

Secretory immunoglobulin A (sIgA) prevents
the adhesion of pathogenic bacteria, such as Strep-
tococcus mutans, to tooth enamel. Decreased le-
vels of sIgA are observed in children with carious
tooth lesions and are associated with an increase
in the number of cariogenic microorganisms. The
level of slgA depends on individual characteris-
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tics, hygiene and nutrition, which makes it an im-
portant marker for assessing the risk of caries [4-7].
Monitoring of lysozyme and sIgA allows to ef-
fectively assess the state of oral immunity, which
determines the relevance of this study.

The aim of the study was to investigate the
state of local humoral immunity of the oral cavity
in children by determining the levels of lysozyme
and slgA in the oral fluid.

Materials and Methods

To achieve this goal, we examined 215 child-
ren aged 6 years living in Bukovyna. We divided
them into observation groups depending on the re-
gion of residence and the level of caries intensity.

The state of local oral immunity was determi-
ned by the levels of sIgA and lysozyme in the oral
fluid. The studies were conducted at the Educa-
tional and Research Laboratory of Bukovinian
State Medical University.

Unstimulated oral fluid was collected on an
empty stomach by spitting into test tubes. After
that, it was centrifuged at 3000 rpm for 15 minutes
and the supernatant was collected, which was
stored in a freezer at —20°C until the reaction was
performed.

The concentration of sIgA was determined us-
ing the simple radial diffusion method in agar ac-
cording to G. Manchini. The content of lysozyme
in oral fluid samples was determined using the
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method of Gorin G. in the modification of Levit-
sky A.P. and Zhigina O.0O.

The degree of reliability of the results obtained
was statistically assessed in the case of normal dis-
tribution of both samples by the Student-Fisher
test, in other cases — by the Wilcoxon U test for
independent samples and the Wilcoxon T test for
dependent samples.

Results and Discussion

As a result of immunological studies, it was
found that under conditions of different intensity
of caries lesions there is a steady tendency to de-
crease the concentration of lysozyme in the oral
fluid of children: from (34.90+1.71) units/l — un-
der conditions of low, to (30.05%1.68) units/l — un-
der conditions of high intensity, (p<0.05) (Fig. 1).

Children in the Vyzhnytsia district have the
lowest results. In children of Dniestr district, lyso-
zyme activity is 7.32% higher, and in children of
Chernivtsi district — 15.35% (p<0.05). We believe
that such results are associated with a decrease in
the function of the specific protective barrier of
the oral cavity, which protects the macroorganism
from the damaging effects of pathogenic and op-
portunistic microorganisms. The content of sIgA
in children of the Vyzhnytsia district was (0.29+
+0.002) pg/l, which was 6.45% and 12.12%
lower than the values of children of the Dniester
and Chernivtsi districts (p<0.05) (Fig. 2).
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Fig. 1. Lysozyme levels in the oral fluid of children living in Bukovyna (M+m)

Notes: * — difference between the values of children from Vyzhnytsia and Dniester, Chernivtsi districts is

significant (p<0.05);

* — difference between the values of children from Dniester and Chernivtsi districts is significant (p<0.05);
*— difference between children with low and medium, high levels of dental caries intensity, significant (p<0.05);
** — difference between children with medium and high levels of dental caries intensity, significant (p<0.05).
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Fig. 2. Levels of sIgA in the oral fluid of children living in Bukovyna (M+m)

Notes: * — difference between the values of children from Vyzhnytsia and Dniester, Chernivtsi

districts is significant (p<0.05);

** — difference between the values of children from Dniester and Chernivtsi districts is significant

(p<0.05);

* — difference between children with low and medium, high levels of dental caries intensity,

significant (p<0.05);

** — difference between children with medium and high levels of dental caries intensity, signifi-

cant (p<0.05).

A decrease in its concentration in the oral fluid
correlates with an unfavourable prognosis of the
disease: the highest level of sIgA in the oral fluid
was determined at high caries intensity and ranged
from (0.32+0.002) to (0.36+0.003) pg/l (p<0.05).
At medium and high levels of caries intensity, a
significant decrease in the content of slgA in the
oral fluid of children was observed, which is due
to the insufficiency of the function of nonspecific
humoral defence at the local level.

Conclusions

Thus, we found that in children with carious
lesions there were changes in the system of non-
specific humoral immunity of the oral cavity. The
indicators were probably worse in conditions of
high intensity of caries, which correlated with the
condition of the hard tissues of the teeth. Imbal-
ance in the humoral immunity system and a de
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crease in the local protective capabilities of the
oral cavity create suitable conditions for the devel-
opment or aggravation of a cariogenic situation.

DECLARATIONS:

Disclosure Statement

The authors have no potential conflicts of in-
terest to disclosure, including specific financial in-
terests, relationships, and/or affiliations relevant
to the subject matter or materials included.

Statement of Ethics

The authors have no ethical conflicts to dis-
closure.

Data Transparency

The data can be requested from the authors.

Funding Sources

There are no external sources of funding.

Consent for publication

All authors give their consent to publication.

1. Lyubchenko OV, Severyn LV. Biochemical indicators of oral fluid of young children with diseases of
the respiratory system. ScienceRise: Medical Science. 2019;2(29):41-4. DOI: 10.15587/2519-4798.2019.

161854. [In Ukrainian].

INTER COLLEGAS. Vol. 11, No.4 (2024)

37

ISSN 2409-9988



DENTISTRY

2. Singh S, Sharma A, Sood PB, Sood A, Zaidi I, Sinha A. Saliva as a prediction tool for dental caries: An
in vivo study. J Oral Biol Craniofac Res. 2015;5(2):59-64. DOI: 10.1016/j.jobcr.2015.05.001. PMID:
26258015.

3. MinH, Zhu S, Safi L, Alkourdi M, Nguyen BH, Upadhyay A, Tran SD. Salivary Diagnostics in Pediatrics
and the Status of Saliva-Based Biosensors. Biosensors (Basel). 2023;13(2):206. DOI: 10.3390/bios13020206.
PMID: 36831972.

4. Alamoudi A, Alamoudi R, Gazzaz Y, Algahtani AM. Role of Salivary Biomarkers in Diagnosis and
Detection of Dental Caries: A Systematic Review. Diagnostics (Basel). 2022;12(12):3080. DOI: 10.3390/di-
agnostics12123080. PMID: 36553087.

5. Angarita-Diaz MP, Simon-Soro A, Forero D, Balcazar F, Sarmiento L, Romero E, Mira A. Evaluation
of possible biomarkers for caries risk in children 6 to 12 years of age. J Oral Microbiol. 2021;13(1):1956219.
DOI: 10.1080/20002297.2021.1956219. PMID: 34434531.

6. Subiksha PS, Sandhya R. Salivary Biomarkers in Diagnosis of Dental Caries — A Review Article. Int. J.
Dent. Oral Sci. 2021;8:3729-33. DOI: 10.19070/2377-8075-21000764.

7. Letieri ADS, Freitas-Fernandes LB, Valente APC, Fidalgo TKDS, de Souza IPR. Longitudinal Evalua-
tion of Salivary Iga-S in Children with Early Childhood Caries Before and After Restorative Treatment. J Clin
Pediatr Dent. 2019;43(4):239-43. DOI: 10.17796/1053-4625-43.4.3. PMID: 31094629.

Received: 25 Oct 2024
Accepted: 31 Dec 2024
Published: 31 Dec 2024
Cite in Vancouver style as: Godovanets Ol, Kotelban AV. The state of local humoral immunity of the oral
cavity in children from different regions of Bukovina. Inter Collegas. 2024;11(4):35-8.
https://doi.org/10.35339/ic.11.4.gok
Archived: https://doi.org/10.5281/zenodo.15170737

Creative Commons license (BY-NC-SA) Godovanets O.1., Kotelban A.V., 2024

INTER COLLEGAS. Vol. 11, No.4 (2024) 38 ISSN 2409-9988


https://doi.org/10.35339/ic.11.4.gok
https://doi.org/10.5281/zenodo.15170737

