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Abstract

The article discusses the conditions and factors contributing to the development of caries: microflora, dental plaque, the
role of saliva and its function of surface tension. The role of high concentrations of hydrogen ions in the mechanisms of
hydroxyapatite destruction, the mechanisms of conjugation of mucin proteins and low viscosity of oral fluid in caries-resistant
patients is revealed.

A cariogenic situation occurs when one or more cariogenic factors act on a tooth and make it susceptible to the action of
acids. It develops faster in conditions of a decrease in the protective properties of saliva and the resistance of the hard tissues of
the teeth. The triggering factors are the microorganisms of the oral cavity and the presence of carbohydrates in it. The
cariogenic situation is manifested by such clinical symptoms as irrational oral hygiene, the presence of plaque and tartar
deposits, bleeding gums, and numerous chalky spots on teeth.

Caries resistance is ensured by the special structure of tooth enamel, which has low permeability to various substances,
proper formation of hard tissues, sufficient amount and high remineralizing potential of saliva, factors of local immunity of the
oral cavity, good hygiene and self-cleaning of the dental surface.

Keywords: caries, oral fluid, saliva properties, saliva viscosity, saliva pH, dental plaque, saliva surface tension,
opportunistic microorganisms.
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AHHOTa M

B crathe paccMaTpUBAlOTCS YC/IOBUSI M (PAKTOPBI, CIIOCOOCTBYIOIIME Pa3BUTHIO Kapueca: MUKpodiopa, 3ybHas O/siiika,
PO/b CJTIOHBI M €€ (YHKIHUS TMOBEPXHOCTHOTO HATSDKEHMsI. PacKphIBaeTCs POJib BBICOKMX KOHI[EHTpAIMi MOHOB BOAOPOJA B
MeXaHHU3Max pa3pyIIeHUs] MMPOKCHAlIaTUTOB, MeXaHHU3Mbl COMPSDKEHHOCTH OeNKOB-MYIIMHOB U HU3KOW BSI3KOCTH POTOBOM
JKUJIKOCTH Y KapreCcpe3uCTeHTHbIX TalleHTOB.

KapuecoreHHasi cuTyalusi BO3HUKaeT TOT/ia, KOT/la OJJIH WJIM HECKOJIbKO KapHUeCOTeHHBIX (DaKTOpOB IeHCTBYIOT Ha 3y0 u
JIeJIAl0T ero BOCIIPUMMUMBBIM K JIeHCTBUIO KUC/IOT. OHa pa3BUBaeTcs ObICTPee B YCIOBUSIX CHMDKEHUS 3allUTHBIX CBOWCTB
C/IIOHBI U PE3UCTEHTHOCTH TBEPbIX TKaHed 3y0oB. ITyckoBbIMU (DaKTOpamu SIBJISFOTCS MHUKPOOPTaHU3MBI TIOJIOCTH PTa U
Ha/vuve yrieBofoB B Hell. KapuecoreHHasi cuTyalusi MPOSIB/SIETCSI TAKUMUA KIMHWUUYECKUMU CUMITOMaMU: HepalMOHa/lbHast
TUrMeHa MOJIOCTU PTa, Ha/IMUKe OT/I0XKEHUM 3yOHOro Ha/leTa U KaMHs, KDOBOTOUHMBOCTh [IECEH, MHOTOUUC/IEHHbIE MEIOBU/IHbIE
TMATHA Ha 3y0ax.

KapuecpesucTeHTHOCTh 00eCreurBaeTcsi 0C000M CTPYKTypoi amMaiu 3y0oB, KoTopasi 00/1a/jaeT HU3KOM TIPOHHUIIA@MOCThIO
[T pasMUHbIX BeIeCTB, IPaBWIbHBIM (OPMHUDOBaHUEM TBepAbIX TKaHeld, [JOCTaTOUHbIM KOIWYECTBOM W BBICOKUM
peMyHepaIu3upyoLMM TOTEeHLMa/JIOM C/IIOHBI, (aKTopaMHd MECTHOTO MMMYHHWTETa IMOJIOCTU pTa, XOpOIleil T'MIMeHOW U
CaMOOUHIIIEHUEM TTOBEPXHOCTH 3y0OB.

KiiroueBble cj10Ba: Kapuec, XUJIKOCTb TIOJIOCTH PTa, CBOKMCTBA C/IOHBI, BS3KOCTh CJFOHBI, pPH c/toHBbI, 3yOHOM Haser,
MOBEPXHOCTHOE HaTshKeHWe C/IFOHbBI, YCJIOBHO-TIaTOreHHble MUKPOOPTaHK3Mbl.

Introduction

The question of the mechanism of caries formation and the influence of oral fluid on its development has been in the focus
of research attention for some years. To study this topic, a retrospective analysis of publication activity on the elibrary.ry
scientific electronic library platform for 20192023 on the current issue was conducted. The data of the analysis is summarized
in the table below.
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Table 1 - Analysis of publication activity using keywords

DOI: https://doi.org/10.60797/IRJ.2025.155.73.1

2019 687 24 3 2 6 722
2020 672 13 5 3 5 698
2021 603 14 2 1 3 623
2022 539 21 8 1 10 579
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Keyword "Caries" Oral flu1d. ar}vd dental Saliva proper.tlef and "Viscosity and caries" "pH and caries" .Nu'rnber of
caries dental caries publications per year
2023 544 16 5 5 6 576
Total 3045 88 23 12 30 3198
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It draws attention to the fact that for 5 years the relevance of studying the mechanisms of caries and the role of oral fluid in
this process has been maintained. We see that the greatest number of scientific articles for the whole period of study of
publication activity falls on the topics "caries" and "the role of oral fluid in the formation of caries".

Carious process is a local pathological process that manifests itself after the eruption of teeth, and which is characterized
by demineralization and softening of the hard tissues of the tooth with the subsequent formation of a cavity defect [1].

The authors believe that the main condition for the development of dental caries is the formation of dental plaque, due to
which the local demineralizing effect of the microbial flora inhabiting it (production of lactic acid as a result of glycolysis) is
created.

Main results

Dental plaque is a soft formation that consists of food residues and products of bacteria that multiply on them. One of the
representatives are S. mutans, which synthesize extracellular polysaccharides — glycans — from sucrose. They promote the
attachment of bacteria to tooth enamel and stabilize the plaque matrix [2].

Dental plaque includes up to 70% of microorganisms and has a mesh structure with semi-permeable properties. It is easily
penetrated by carbohydrates, which further have a destructive effect on the tooth tissue. Microorganisms use carbohydrates
appearing in the oral cavity in the process of glycolysis, which supports the appearance of a large number of organic acids
(lactic pyruvic acid, formic acid, etc.), they are a source of H+ ions in the oral cavity [3].

Under the conditions of organic acids' formation on enamel, hydrogen ions penetrate deeply into the porous interprism
spaces, and cause subsurface demineralization, microspaces between enamel prism crystals increase [4].

High concentrations of H* (acidosis) do not lead to Ca?* replacement, but to acidic destruction of hydroxyapatites,
because H* is many times smaller than the Ca?* ion.

Ca10(PO4)6(OH)2 + 2H* — 10Ca2* + 6P0O43~ + 2H20

This allows microorganisms and their products to penetrate more intensively into the enamel microdefects. A cone-shaped
lesion is formed, which spreads into the depth of the tooth [3].

It is also worth noting that during the ingestion of carbohydrate foods, the microflora of dental plaque instantly assimilates
saccharides. This creates a "metabolic explosion", and the acidity in the oral cavity rises sharply. After half an hour, the acidic
environment is neutralized by saliva, but when carbohydrates are reintroduced, the pH level under the plaque decreases again,
resulting in damage to the enamel due to increased permeability.

Normally, tooth enamel is in a state of dynamic equilibrium between the ongoing processes of de- and remineralization. In
the absence of proper hygiene — single point bacterial colonies attached to the teeth merge to form bacterial masses of
significant size (dental plaque) [1].

Saliva helps to remove food debris from the surface of the teeth and oral cavity, which reduces pathogenic bacteria that
cause dental caries [5]. Saliva (oral fluid) is a viscous liquid with a pH of 5.8-7.6, the composition of which varies according
to the rate of its secretion. About 99-99.4% of saliva is water. The remaining 1-0.6% is mineral and organic matter. Inorganic
components of saliva are in the form of dissolved in it anions of macronutrients — chlorides, phosphates, bicarbonates,
rhodanides, iodides, bromides, sulfates, as well as cations Na+. K+. Ca2+ Mg2+.

On average, 1-2.5 liters of saliva is secreted per day. The norm of saliva secretion is 2 ml per 10 minutes, the average
volume of oral fluid in the oral cavity is 1-2 ml of saliva.

Caries is accompanied by a decrease in salivation by 25%, which causes deterioration of the mechanical and chemical
cleansing of the oral cavity, dry mucous membranes.

One of the properties of oral fluid is its viscosity. The viscosity of saliva is due to the content of special proteins-mucins
(15%) (Latin mucus — mucus) or mucoproteins. Mucins have viscosity, elasticity and adhesiveness. The biological role of
mucins is mechanical protection (wetting and lysing of food, formation of insoluble film - pellicle, which reduces the
permeability of enamel). On the viscosity of oral fluid depends on the possibility of self-cleaning and removal of food residues
from the surface of the teeth. High saliva viscosity is in caries susceptible people. Low saliva viscosity — in caries-resistant
people [6].

More than 50 different enzymes are identified in the composition of mixed saliva. The sources of which are salivary
glands, microorganisms, leukocytes and epithelial cells.

One of the groups of enzymes is glycosidases, the role of which is particularly important in the execution of the protective
function. Depending on the pH value, the enzymatic activity changes. At pH 8.0, hydrolysis of carbohydrates of the bacterial
wall is carried out — a protective function. However, a decrease is observed at pH values below 7.0 (hydrolysis of
carbohydrates of membranes, mucous membranes, saliva proteins).

Lysozyme is a representative of glycosidases and has a pronounced antibacterial effect. Lysozyme (muramidase) cleaves
the glycosidic bond between N-acetylglucosamine and N-acetylmuranic acid residues in the polysaccharide chains of the
bacterial cell wall and leads to their death.

At pH values less than 7.0, hyaluronidase activity increases. It destroys the matrix and increases the permeability of
enamel at various stages of the carious process. B-glucuronidase cleaves carbohydrate components of mucin, disrupts the
formation of pellicle, and increases the probability of caries development.

Alkaline and acidic phosphatases are distinguished depending on the enzyme activity and pH value. The activity of both
phosphatases in mixed saliva is usually increased in gingivitis and periodontitis. There are conflicting reports on the changes in
the activity of these enzymes in caries.

Acid phosphatase is active at pH 4.8-5.0, is contained in lysosomes and enters mixed saliva with secretions of large
salivary glands, as well as from bacteria, leukocytes and epithelial cells. Up to 4 isoenzymes of acid phosphatase have been
shown to be present in saliva.
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Alkaline phosphatase is most active at pH 9.1-10.5. Alkaline phosphatase activity is low in salivary gland secretions of
healthy humans, and its origin in mixed saliva is attributed to cellular elements and dental microorganisms [4].

Conclusion

1. When the pH decreases, there is an increase in enamel permeability. The process of glycolysis occurring in dental
plaque provides acidification of the environment and thus increases enamel permeability.

2. Decreased salivation leads to impaired mechanical and chemical cleansing of the oral cavity

3. When viscosity increases, there is a decrease in the saponification and cleansing function of saliva and the formation of
a protective layer is impaired.

4. Hyaluronidase has the ability to increase enamel permeability, and alkaline phosphatase has the ability to decrease it.
Both saliva and microorganisms can act as sources of enzymes.
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