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Lecture : 

	Гомеостаз зуба після прорізування. Резистентність емалі зуба до каріозного ушкодження. Вплив на процеси формування мінералізації і дозрівання емалі з метою профілактики карієсу.


Homeostasis after tooth eruption. Resistance to carious tooth enamel damage. Effect of salinity on the formation and maturation of enamel to prevent tooth decay. 

Teeth chemical composition  

Dental enamel

Inorganic matters 

Proteins  

Lipids  

Carbohydrates  

Citrates  

The protein differs a lot from those collagenic as for  amino-acid contents, since it has much more proline, oxyproline and  glycine

Caries-preventive efficiency of endogenous fluoride agents usage  

Caries-preventive efficiency of exogenous fluoride agents usage

The distribution of chemical elements in different enamel layers varies depending on proper age period 

In 12 to 13 years age most of the minerals are contained in enamel surface layer, and the least – at the enamel-dentine junction. 

Dentine

Inorganic matters 

Dentine hardness is well below than that of enamel 

Hydroxyapatite is the mineral of the highest percentage 

The 2nd highest position is held by calcium carbonate and calcium fluoride. 

The other compounds percentage is far less.

Organic matters 

( almost 20% of all the mass)

Proteins

Fats

Polysaccharides 

Citrates 

Amino-acid content of the proteins is typical for collagen, that is, high content of proline and oxyproline and absence of sulfur amino acids 

Teeth structure and physiology are of the following two main features:

High level of mineralisation

2.     Permeability of enamel for inorganic and organic matters and its mineralisation, demineralisation and remineralisation potential 

These points are important to understand cariogenesis and to ensure the efficient prevention of hard-tooth-tissue pathologies.

mineralisation – natural (physiological) mineralisation is implied, namely, penetration of mineral components into enamel during enthogenesis of teeth. 

1. Before eruption: replacement of organic structures by hydroxyapatites during maturation of bone matrix and tooth enamel

2. After eruption: filling of the vacancies in hydroxyapatite lattice with calcium and phosphates 

                                            Odontogenesis 

Demineralisation is an active withdrawal of basic mineral components such as calcium and phosphorus from teeth crystal structures affected by (endogenous and exogenous) external factors which ensure the enamel resistance decrease and permeability increase                      Dental caries

Remineralisation is filling of empty cells of bones & teeth crystal structures developed due to pathological withdrawal of mineral components such as calcium and phosphorus. 

Calcium, phosphates and fluorine are the participants of remineralisation. 

This process takes place due to active mineral saturation of enamel during artificial mineralisation                     Caries prevention

Tooth-tissue permeability (that is, capability of letting the substance pass through enamel junction in two directions, into and out of a tooth) is one of the most important points in teeth physiology. 

Ingress of mineral components into tooth enamel and the their following distribution between the cell and the media is the permeability benefit ensuring two basic acts, that is, mineralisation and remineralisation 

Permeability malfunction is one of the leading mechanisms in the development of caries 

Substances are constantly entering in dental enamel. The two sources of entrance are identified, that is, saliva and pulp. 

Enamel permeability level is influenced by different factors such as age, environment acidity, and carious process being developed. 

saliva actively influences the enamel permeability and the influence is determined by its composition and properties (saturation with minerals, pH, etc.) 

Various substances of organic and inorganic origin can penetrate to dental enamel both as ions and as molecules. 

Dental enamel can be permeable also for high-molecular compounds. It points to the following: microorganisms may penetrate through enamel to influence cariogenesis.

When it concerns the permeability effect, of the biggest interest is studying the mechanism of ingress of calcium, phosphates and fluorine into enamel. 

One of the basic mechanisms of ingress of mineral components into tooth is the osmotic pressure difference; this pressure at the surface is higher than that in enamel liquid. 

The penetrated ions can be incorporated into the enamel lattice thus strengthening it and increasing the resistance to adverse external influence. 

Calcium and phosphates are of diffusive penetration and enamel overall depth distribution. 

Fluorine is localised in the surface layers of enamel. 

The mature tooth enamel is of high-density lattice and many fluorapatite crystals; the latter are less soluble in acids than hydroxyapatites 

Hence even when the teeth have got mineral-component maturity status, their mineralisation and demineralisation processes still last. And the teeth health state depends on which processes exactly prevail. 

Demineralisation processes usually prevail not only during cariogenesis, but also during the so-called “critical” periods of a tooth development resulted from both external and internal factors. 

Bulk of mineral components comes into enamel of the teeth being erupted from saliva. 

The basic mineral components taking part in mineralisation are calcium and phosphorus. 

The main pre-condition required for mineralisation process is supersaturation of saliva with calcium ions and phosphates. 

Average saliva calcium content is 0.04 to 0.08 grams per litre, while at caries-resistant persons it is of 0.0459 grams per litre. 

saliva inorganic-phosphorus content is 0.06 to 0.24 grams per litre, while at caries-resistant persons its average is of 0.19 grams per litre.

High variability in saliva calcium & phosphorus content is reflected at mineralisation processes. 

The positive balance takes place in case of constantly excessive calcium & phosphorus content during a day. The last fact is very important to support the dental-tissue homeostasis and to ensure physical-and-chemical exchange in enamel. 

The child’s oral-cavity mineral disbolism promotes development of caries and is caused by various reasons. 

According to proper observations, children of active cariogenesis have decreased salvation rate, pH level and saliva buffer properties. 

Dental enamel resistance is a capability to resist carious affect and depends on enamel acid stability. 

Depending on individual caries-intensity level, children may be divided into caries-resistant and caries-amenable ones. 

Caries resistance depends on enamel mineralisation degree and is conditioned by the following:

genetic stability 

mineralising function of saliva 

oral-cavity hygienic status 

general resistance of the body 

Genetic stability 

  - enamel hydroxyapatites “adequacy” transferred from parents 

Mineralising function of saliva

   - supersaturation of saliva with calcium ions and phosphates 

Oral-cavity hygienic status

   - regular removal of dental plaque eliminates acid-soluble action of microorganisms onto enamel 

General and local resistance (immunity)

   - ensures preservation of optimal oral-cavity microbiocenosis with prevailed saprophytic microflora

Initial stages of dental cariogenesis are connected with its demineralisation 

Demineralisation is resulted by effect of organic acids on tooth surface, these acids produced by dental plaque microbes, with the following enamel dissolution and increase of its permeability. 

But demineralising effect of organic acids on tooth tissues is the final stage of resultant effect of several cariogenic factors and oral-cavity nocifensors. 

