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Abstract: 

The article presents a comparative analysis of the factors of non-specific protection of oral fluid in 

children of high school age. The author determined the percentage of lymphocytes, monocytes, rod - 

and segmented neutrophils. These indicators were closely interrelated with the parameters of the oral 

microbiocenosis of sick children with dental anomalies. 

Key words: Dental and maxillary anomalies, factors of nonspecific protection, 

microbiocenosis, immunoglobulins. 

 

When analyzing the features of local immunological factors of the oral cavity during prosthetics with 

orthopedic structures, it was found that local immunity is important for elucidating the complex 

mechanisms of the influence of prostheses and prosthetic materials on the state of oral tissues. The 

importance of saliva and gingival fluid in maintaining the structural homeostasis of the oral cavity, 

which contained immunoglobulins, cytolytic T-lymphocytes, polymorphonuclear neutrophils, which 

play a major role in maintaining and providing local immune protection, was substantiated. Also, the 

components of saliva and gingival fluid were TNF-α, according to the content of which it was 

possible to judge the presence of inflammation of the SOPR in the process of adaptation to 

orthopedic structures [Danilina T. F. et al., 2012]. The dynamics of these indicators served as one of 

the criteria for the quality of orthopedic treatment. 

The study of immunological parameters of oral fluid in children with chronic catarrhal gingivitis 

living in contaminated areas with fluoride and iodine deficiency in the Lviv region was carried out 

by Malko N. V., Bezvushka E. V. [2017]. In 12-year-old children, the number of white blood cells in 

the oral fluid was 1.3 times higher compared to the control, and there was also an increase in the 

level of IL-6 by 27.1% and a decrease in the level of IL-4 by 21.59%. At the age of 15, there was a 

further increase in the level of white blood cells, which was 1.2 times higher than the control 

indicators, also characterized by an increase in IL-6 by 26.41% and a decrease in IL-4 by 28.53%. 

Taking into account the above, we set the task of a comparative study of the factors of non-specific 

protection of oral fluid in children of high school age. 

Material and methods of research. To fulfill the set research goal, we examined 210 healthy and 

81 sick children with dental and maxillofacial anomalies of the senior school age of 12-18 years. All 

the children were educated in secondary schools of the city of Bukhara. The analysis of the age and 

sex composition of the surveyed showed that according to these parameters, the surveyed are close to 

each other, and the groups are representative. 

To determine the lysozyme in saliva, the study was carried out using the methods proposed by 

Kagramanova K. A. and Ermolyeva Z. V. [1966], modified by Bektimirov A.M.-T. and Adylov 

Sh.K. [1987]. To do this, 1 ml of a suspension of a daily S. aureus culture containing 1 billion/ml of 

microbe was added to a test tube with dissolved saliva. After incubation, the content of lysozyme 
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was determined in test tubes. 

The level of lactoferrin was determined on a two-site solid-phase ELISA using a test system 

manufactured by Vector Best (Russia).The analysis was carried out in 2 stages: at the 1st stage, 

calibration samples with a known concentration of lactoferrin, as well as the studied samples were 

incubated in the wells of a stripped tablet with highly specific antibodies to lactoferrin immobilized 

on the surface of the wells; at the 2nd stage, lactoferrin bound to antibodies in the wells was treated 

with a conjugate of antibodies to lactoferrin with horseradish peroxidase. After removing the excess 

conjugate, a substrate mixture for peroxidase containing hydrogen peroxide o-phenylenediamine was 

introduced into the wells and the "Antigen-lactoferrin-conjugate"complex was detected. In this case, 

o-phenylenediamine is oxidized to form a dye, the intensity of which is proportional to the 

concentration of lactoferrin in the analyzed sample. The enzymatic reaction was stopped by adding a 

stop reagent, and the color intensity was measured on a photometer for ELISA at a length of 492 nm. 

Statistical processing of the material was carried out by traditional methods of variational statistics. 

The obtained results were processed by statistical methods generally accepted for biomedical 

research according to Student and Fisher. 

The results of the study and their discussion. It is proved that 1 million white blood cells enter the 

saliva every minute, 90% of which are polymorphonuclear neutrophils. With the development of a 

purulent-inflammatory process, they actively destroy pathogens, contributing to the recovery of 

SOPR. Taking this into account, we determined the percentage of lymphocytes, monocytes, rod-and 

segmented neutrophils (Table 1). 

Table 1 

Comparative indicators of non-specific protection factors in healthy children of high school 

age, M±m 

 

It was found that there were practically no significant differences in the percentage of lymphocytes 

among both age groups-1.3±0.1% and 1.4±0.1%, respectively (P0. 05). According to the content of 

monocytes, different forms of neutrophils, there were also no significant differences between these 

age groups of children (P0, 05). 

The same parameters were determined in healthy and children with dental and maxillary anomalies 

and diseases of the oral mucosa of the same age (Table 2). 

The obtained results show that the parameters of lymphocytes and monocytes in children with dental 

and maxillary anomalies and diseases of the oral mucosa were significantly reduced in relation to the 

data of healthy children - 1.0±0.1% and 1.3±0.1%, respectively; 2.0±0.1% and 2.7±0.1% (P<0.05). 

The parameters of rod-shaped neutrophils, on the contrary, were increased in children with dental 

and maxillary anomalies and diseases of the oral mucosa compared to the data of healthy children - 

3.8±0.4% and 2.9±0.4%. These differences are a consequence of the development of diseases of the 

oral mucosa in children, which led to a decrease in the activity of these cells in the oral cavity. 

 

 

 

Age of children 

 

Lymphocytes, 

% 

 

  Monocytes, % 

Neutrophils, % 

Stick-nuclear Sigmento-nuclear 

12-14 years old, n=105 1,3±0,1 2,6±0,1 2,7±0,1 93,7±0,2 

15-18  years old,  n=105 1,4±0,1 2,8±0,1 3,0±0,2 93,2±0,3 
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Table 2 

Indicators of factors of nonspecific protection in healthy and children with dental and 

maxillofacial anomalies and diseases of the oral mucosa of high school age, M±m 

Group of children Lymphocytes, % Monocytes, 

% 

Neutrophils, % 

Stick-

nuclear 

Sigmento-

nuclear 

Healthy children, n=210 1,3±0,1 2,7±0,1 2,9±0,2 93,5±0,2 

children with dental and 

maxillofacial anomalies and 

diseases of the oral mucosa, 

n=81 

1,0±0,1 2,0±0,2 3,8±0,4 92,3±0,4 

 

These indicators were closely interrelated with the parameters of the microbiocenosis of the oral 

cavity of children with dental and maxillary anomalies and diseases of the oral mucosa, since patients 

noted dysbiotic phenomena in this biotope, which were accompanied by an imbalance in the 

detectability of cells of nonspecific resistance of the oral cavity of children. 

Thus, it was found that there are practically no inter - age differences between the age groups of 

healthy children in the percentage of cells of nonspecific resistance - lymphocytes, monocytes, rod-

and segmented neutrophils. However, in children with dental and maxillary anomalies and diseases of 

the oral mucosa of the same age, there was a significant decrease in the percentage of lymphocytes 

and monocytes, as well as an increase in the level of rod-shaped neutrophils. This imbalance of 

changes is a consequence of the development of a pathological process in the oral mucosa in children, 

which may be an additional criterion for diagnosing this condition. 

The secretions secreted by the oral mucosa wash away microorganisms from the surface of the 

mucous membranes, the surface of the teeth, in addition, they have a bactericidal and bacteriostatic 

effect due to the content of lysozyme, secretory immunoglobulin A (sIgA) and other factors of local 

immunity. 

Factors of local immunity of the oral cavity also include IgM, IgG, IgA and sIgA, which are detected 

in saliva and are important for assessing the degree of the inflammatory process. In addition, IgE is 

also synthesized in the oral mucosa, an increase in the content of which is a direct proof of the 

presence of an allergic process in the oral cavity. 

As is known, immunolobulins (antibodies) are specific proteins synthesized by the human immune 

system (B-lymphocytes) against various antigens entering the human body from outside [Gorkunova 

A. R., et al., 2015]. 

The results obtained show that there are some differences in the content of oral fluid immunoglobulins 

between the age groups of the examined children (Table 3). 

Table 3 

Comparative parameters of factors of nonspecific resistance of oral fluid in healthy children of 

high school age 

Indicators Age of healthy children 

12-14 years old, n=105 15-18 years old, n=105 

IgA, g/l 1,43±0,12 1,51±0,16 

IgM, g/l 1,21±0,10 1,30±0,14 

IgG, g/l 14,79±0,46 15,92±0,74 

sIgA, g/l 4,58±0,27 4,87±0,42 
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Lymphocytes, mcg/l 4,11±0,53 4,90±0,61 

Lactoferrin, ng / ml 1977,35±16,18 1995,16±19,07 
 

Thus, IgA was detected 1.1 times more significantly in children aged 15-18 years compared to the 

data of children aged 12-14 years-1.51±0.16 g/l and 1.43±0.12 g/l, respectively (P<0.05). Almost the 

same trend of changes was observed in the level of IgM (1.30±0.14 g/l and 1.21±0.10 g/l, 

respectively, a difference of 1.1 times, P<0.05) and IgG (15.92±0.74 g/l and 14.79±0.46 g/l, 

respectively, a difference of 1.1 times, P<0.05) in the oral fluid. 

Secretory IgA (sIgA) is one of the main factors of local immunity of human mucous membranes. 

sIgA occurs on the surface of the mucous membranes of the intestines, upper respiratory tract, 

genitals, as part of tears, saliva, breast milk and other human biological fluids [Krainov S. V., et al., 

2015]. 

In our studies, the sIgA content was 1.1 times higher in healthy children aged 15-18 years compared 

to the data of healthy children aged 12-14 years-4.87±0.42 g/l and 4.58±0.27 g/l, respectively. 

Although the indicators do not significantly differ from each other (P0, 05), but the data are worthy 

of attention. 

Lysozyme belongs to the group of mucolytic enzymes, it is thermally stable, the molecular weight is 

14.6 kDa. The mechanism of action of lysozyme consists in the hydrolysis of bonds between N-

acetylmuramylic acid and N-acetylglucosamine located in the polysaccharide chains of the 

peptidoglycan layer of the bacterial cell wall, which leads to a change in its permeability, 

accompanied by the diffusion of cellular contents into the environment and cell death. Since 

peptidoglycan makes up a large part of the cell wall (90-95%) of gram-positive microorganisms, 

unlike gram-negative bacteria (5-10%), the bactericidal effect of lysozyme is mainly manifested in 

them. Lysozyme occurs in warm-blooded, cold-blooded animals, as well as in some animals. In 

humans, it occurs in white blood cells, brain, tear, saliva, amniotic fluid, skeletal muscles. Lysozyme 

is synthesized by macrophages and crypts of the mucous membrane of epithelial cells (Paneta cells). 

It is known that the bactericidal effectiveness of lysozyme is more pronounced against gram-positive 

cocci than gram-negative bacteria. In this regard, these microorganisms are the first to die under the 

action of the lysozyme of the oral fluid. This indicates that the content of lysozyme in the oral fluid 

of the examined patients is of great importance. 

The results obtained show that there were no significant differences in the content of lysozyme in the 

oral fluid of healthy children of senior school age, although the difference between the age groups is 

significant-respectively, in children 12-14 years old, 4.11±0.53 mcg/l, in children 15-18 years old, 

4.90±0.61 mcg/l. 

It was revealed that lactoferrin is one of the components of the body's immune system, participates in 

the system of non-specific humoral immunity, regulates the functions of immunocompetent cells and 

is a protein of the acute phase of inflammation. Lactoferrin is a glycoprotein containing iron, 

produced by glandular cells. One of its main properties is its bactericidal activity, which is believed 

to be associated with the utilization of iron necessary for the normal functioning of a bacterial cell. 

Lactoferrin binding to the cell surface does not occur in the presence of sIgA. 

In our studies, the lactoferrin content was 1977.35±16.18 ng/ml in healthy children, and 

1995.16±19.07 ng/ml in healthy children aged 15-18 years (P0.05). 

Thus, the comparative parameters of the factors of nonspecific resistance of oral fluid in healthy 

children of high school age showed that the content of IgG, IdA, IdM, sIgA, lysozyme and 

lactoferrin showed no age differences between healthy children of high school age. 

The next stage of the research was a comparative study of factors of nonspecific resistance in healthy 
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and children with dental and maxillary anomalies and diseases of the oral mucosa, the results of 

which are shown in Table 4. 

It was found that the content of immunoglobulins of three main classes (IgA, IgM, IgG) in the oral 

fluid in children with dental and maxillary anomalies and diseases of the oral mucosa changed in 

different directions. Thus, if the content of IgA and IdM in the oral fluid in children with dental-

maxillofacial anomalies and diseases of the oral mucosa was reduced by 1.4 times, respectively 

(1.47±0.14 g/l versus 1.06±0.07 g/l, P<0.05) and 1.3 times (1.26±0.12 g/l versus 0.98±0.06 g/l, 

P<0.05), then the IgG content was increased by 1.3 times in children with dental-maxillofacial 

anomalies and diseases of the oral mucosa in relation to the data healthy children (15.36±0.60 g/l 

versus 19.34±0.72 g/l, P<0.05). 

Table 4. 

Comparative study of factors of nonspecific resistance in healthy and children with dental and 

maxillofacial anomalies and diseases of the oral mucosa 

Indicators  Healthy children children with dental and maxillofacial 

anomalies and diseases of the oral mucosa 

IgA, g/l 1,47±0,14 1,06±0,07 

IgM, g/l 1,26±0,12 0,98±0,06 

IgG, g/l 15,36±0,60 19,34±0,72 

sIgA, g/l 4,73±0,35 2,08±0,41 

Lymphocytes, mcg/l 4,51±0,57 3,15±0,28 

Lactoferrin, ng / ml 1986,26±27,63 1065,89±19,25 
 

We note that the sIgA of oral fluid also tended to decrease in children with dental and maxillary 

anomalies and diseases of the oral mucosa in relation to healthy peers (respectively, 2.08±0.41 g/l 

versus 4.73±0.35 g/l). The revealed 2.3-fold decrease in this indicator in the examined children with 

dental and maxillary anomalies and diseases of the oral mucosa indicates the presence of tension in 

the local immunity of the oral cavity, associated not only with a verified diagnosis of diseases of the 

oral mucosa, but also with dysbiosis of this biotope in the examined children. 

The above judgment shows that the basis for the beginning of the pathological process in the oral 

mucosa is not only the presence of a pathogenic agent, but also a violation of the balance between 

indigenous and facultative representatives of normal microflora (dysbiosis), as well as a decrease in 

the activity of local immunity factors of the oral cavity (secondary immunodeficiency). 

Almost the same trend of changes also concerned the content of lysozyme in the oral fluid of the 

examined healthy and children with dental-maxillofacial anomalies and diseases of the oral mucosa in 

a comparative analysis. If the parameters of healthy patients averaged 4.51±0.57 micrograms/l, then 

the parameters of children with dental and maxillary anomalies and diseases of the oral mucosa were 

1.4 times significantly less – on average 3.15±0.28 micrograms/l (P<0.05). 

According to the lactoferrin content in the oral fluid of the examined patients, there was almost the 

same trend of changes (respectively, 1986.26±27.63 ng / ml versus 1065.89±19.25 ng/ml, P<0.001), 

with the only difference that the intensity of the decrease was more significant (a decrease of 1.9 

times). 

Conclusions. Thus, a comparative study of the content of local immunity factors found that in 

children with dental and maxillofacial anomalies and diseases of the oral mucosa of primary 

school age, these indicators change in different directions, if IgG increases in children with 

dental and maxillofacial anomalies and diseases of the oral mucosa, then IdA and IdM were 

reduced in relation to the parameters of their healthy peers. Other parameters (sIgA, lysozyme 
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and lactoferrin) were also reduced compared to the control values (healt hy children). 

This situation, apparently, is associated with the compensatory and adaptive capabilities of the 

factors of the immune system, the mutual complement of the factors of local immunity of the 

oral cavity. If one indicator of the immune system decreases, then this deficit is compensated 

by an increase in another indicator and creates an immunological balance, ensuring the full 

functioning of local immunity. This established relationship confirms and coincides with the" 

theory of immunological mobiles " of Academician of the Academy of Sciences of the 

Russian Federation Petrov R. V. [1990].  

Establishing the relationship between the development of diseases in children of high school 

age with dental and maxillofacial anomalies and diseases of the oral mucosa with changes in 

the microbiocenosis of their oral cavity and the development of an imbalance of local 

immunity indicators allows us to supplement the pathogenetic aspects of diseases of the oral 

mucosa, to develop scientifically based early diagnosis, optimal treatment methods and 

prevention of this pathological process in children. This helps to reduce morbidity, avoid 

complications and improve the quality of life of sick children with diseases of the oral 

mucosa. 
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