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Abstract

Introduction. Water treatment is considered as one of the most natural ways of healing.
Due to the unique physicochemical properties of water, all biochemical reactions take place in
the aquatic environment. The novelty of this work is to develop a method for the prevention of
dental caries, which includes the use of domestic mineral water "Taraz".

The aim of the study. Evaluate efficiency the use of natural mineral waters for the
prevention of major dental diseases in children and adolescents.

Methods. The research was carried out at the Department of Pediatric Dentistry
(Asfendiyarov Kazakh National Medical University) in cooperation with the children's regional
dental clinic in Taraz city.

Results. The obtained results of clinical studies show the remineralizing activity of
mineral water “Taraz”. The combination of water with individual hygiene products can be used
as a preventive method for the general population.

Conclusion. The study of teeth hard tissue sections in normal and pathological conditions
allowed us to find out changes in enamel and dentin in the initial and developed forms of the
carious process, and apparently will indicate ways to regulate mineral metabolism in order to
prevent tooth decay.

Keywords: mineral water, caries, mineralization, prevention, clinic, children.

Introduction. Despite the development of pharmacology and pharmaceutical chemistry to
create very valuable drugs with a narrowly focused and broad spectrum of action, as well as their
undesirable side effects on the body, increasing interest is now being shown in non-drug
treatments for diseases such as: mineral water, therapeutic mud, massage, therapeutic physical
culture, clinical nutrition, acupuncture, and methods of traditional folk medicine [1-5]. Water
treatment is considered as one of the most natural ways of healing [7]. Due to the unique
physicochemical properties of water, all biochemical reactions take place in the aquatic
environment [8].

Mineral waters are complex multicomponent solutions in which substances are contained in
the form of ions, undissociated molecules, gases, colloidal particles. The main ionic composition
of mineral waters is formed by a group of macrocomponents: cations Na*, K*, Ca?*, Mg?* and
anions HCOs, CI, CO,. The total content of these components usually constitutes the
predominant part of the total mineralization. The great importance in the therapeutic assessment
of mineral waters is the acid-base index (pH). An important role is played by the physicochemical
properties of water: high thermal conductivity, significant heat capacity, low viscosity, high
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dielectric constant, good dissolving power [6, 9, 10, 11]. However, the originality of the
therapeutic effect of mineral water cannot be reduced only by its quantitative and qualitative
composition. It is certainly associated with the peculiarities of origin depending on the depth [17].

Mineral waters are formed in the bowels of the Earth under conditions that still cannot be
created artificially in the laboratory [8, 12, 18]. High pressure, lack of light, temperature
conditions, saturation with gases, contact with various rocks that contain rare metals - all these
conditions are affect on the properties of water, its composition and distinguishes natural mineral
waters from artificially prepared ones, which are simple solutions of salts. Fluorine in the
composition of mineral water and an increased concentration of calcium (112 mg/dm?3) in optimal
amounts have a positive effect on normal tooth growth and pigmentation [3, 14, 19]. "Aqueous”
forms of fluoride are absorbed approximately 20% better than fluoride, contained directly in food
[10]. Everything in the complex is possible, and predetermines their balneological value. The
infinity of raw materials, natural composition, absence of side effects, ease of procedures and
preparations based on mineral waters are the advantages and rationale for the appointment of
minor balneotherapy methods in dental practice [1, 2, 10, 14, 20]. The aim of the study. Evaluate
efficiency the use of natural mineral waters for the prevention of major dental diseases in children
and adolescents.

Material and methods of research. The research was carried out at the Department of
Pediatric Dentistry (Asfendiyarov Kazakh National Medical University) in cooperation with the
children's regional dental clinic in Taraz city. Developed and scientifically substantiated a method
for the prevention of dental caries, which includes the use of domestic mineral water "Taraz". The
water has a weak mineralization, the optimal content of macro and microelements (less than 100
mg/l). Microelements, although they do not determine the type of water, but affect the specifics of
the composition of mineral waters. In the composition of mineral water, fluorine- 2.3 mg/l is
determined and the pH of the water has boundaries within slightly alkaline.

Children with the initial form of caries were selected during preventive examinations,
followed by the rehabilitation of the carious focus. 2 groups of patients were observed. This
research involved 180 children of preschool institutions and elementary grades of several schools
of Taraz city during 2 years. Those children who had a tendency to increase the activity of the
carious process carried out further treatment and observation for three years.

Previously, the children of all two groups were sanitized for caries. The main group
included children aged 6, 12 and 15 years old, 30 one in each group (Figure 1). Totally 90 people
without pathology from the gastrointestinal tract. The main group received exposure to oral
mineral water daily 2 times in the morning and evening. It was noticed that the remineralizing
activity of water decreased during the storage in the refrigerator. So, the room temperature regime
was used to keep the mineral water.
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Figure 1 - Observation groups

The time of exposure to mineral water also depended on the intensity of caries and on the
age of the child, which was 5 minutes, 10 minutes and 15 minutes, respectively.

The control group consist of similar age of 6, 12, 15 years old children with a similar
intensity of caries and without gastrointestinal pathology. The second group did not used mineral
water. The physical development of children was assessed by the results of observations by a
pediatrician.

Results. According to the literature data [1], an experimental study was carried out on
thin sections of extracted teeth Children teeth were removed strictly for medical reasons.

% f v' i R
L Y P /?}«’ ' \y‘ A
. +% Y f‘,/ ) R .
12 , .' A UL A1 v \
4 K ¥ ,A /‘ " )
g # o' v ¥ s {
N r AN

Figure 2 - Sectlons of.the tooth enamel durlng adaptation a) before and b) after

On thin sections, hard tissues of the crown part of the teeth were studied, which are most
susceptible to active carious process 3.6. and 4.6. permanent teeth and 7.5, 7.4, 8.4 and 8.5
temporary teeth. Subsequently, thin sections made from them by the petrography method, by
sawing the tooth along the vertical axis, made it possible to study the change in the structural
homogeneity of the hard tissues of the teeth during adaptation [1] (Figure 2).

Availability in the image of periodic structures and their severity. Visible differences
between these tissues are due, rather, to the degree of mineralization than to the shape or size of
the constituent elements.

A retrospective analysis showed that after a successful experimental model of
remineralization of removed temporary and permanent teeth in vitro on microsections, it is most
expedient to expose the oral cavity with mineral water in the interval 5 min, 10 and 15 min.,
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depending on the intensity of the carious process. Reliable results of these studies served as a
rationale for the use of this pattern to reduce the activity of the carious process already in the
clinic (Figure 3).

s s RO <
Figure 3 — The images of enamel before restoration of a) temporary teeth, b) permanent
teeth and after ¢) temporary teeth, d) permanent teeth

Besides, it was found that the recommended exposure in the oral cavity of this natural
bicarbonate-chloride sodium mineral water has a number of advantages.

At the first examination of children, it was found that in children aged 6 years, the
prevalence of caries in temporary teeth was 94% (Figure 4) in this group, the caries intensity
index before treatment in the 6-year-old preschool group was kp = 5.11+0.70 rel. un. in
adolescents, the intensity was KPU + kp 3.9+0.73 (table 1).

Table 1 - Prevalence of caries permanent teeth

Intensity, relative value, teenagers 15 years old

; C F EXT CFE
Prevalence of caries %
permanent teeth (K) (P) (U) ( KPU)
89.0+5.3 2.3+041 | 1.77£0.29 | 0.56=0.16 4.63+£0.49

Indicators of two observation groups (main and control). The duration of treatment in the
main group was from 30, 45 and 60 days twice a year. After the treatment, stabilization of the
process occurred in 46% of children.
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Figure 4 - Prevalence of caries in different age groups before and after
treatment

Preliminary results showed a high remineralizing activity of water. Research data
indicated a decrease in the prevalence of the carious process in the main group of observations
one year after treatment by 51% in the group of children 6 years old and two years later to 38%.
Decrease in caries up to 44% in children 12 years old one year after the treatment (Figure 4) and
two years later up to 25% and in the group of 15 years old one year after therapy up to 41%, two
years later a decrease up to 19% compared with the baseline.

In the control group, high rates of prevalence and intensity of the carious process remained
after a year and after 2 years, respectively. The increase in the intensity of caries of temporary
teeth of the main group after treatment after a year was 0.5 + 0.2 relative units, where the
indicator is "k" (0), "p" (0.5). In 12 year old children, about 0.9 + 0.1 relative units (table 2 and 3).
In the control group, 2.1 units.

Table 2 - Intensity of caries from main groups of children 12 years old

KPU + kp
Before treatment After a year After 2 years
K (3.5) K (0) K (0)
P(1.2) P(5) P (1)
U (0) U (0) U (0)
The intensity of caries
1.1 units due to the
indicator “P”

Table 3 - Intensity of caries from control groups of children 12 years old
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KPU + kp
First examination One year after 2 years after examination
examination
K (5.6) K (+1) K (1+1)
P (3.0) P (8) P (8)
U (0) U (0) U (0)
The intensity of caries
3.0 units due to the
indicator “K” and “U”

All these clinical indicators confirmed the assumption of the high efficiency of this
domestic mineral water as a prevention of dental caries in children.

The using of Taraz mineral water shows no undesirable effects: all the children under study
tolerated the indicated solution well. Organoleptic properties did not cause discomfort. Allergic
and adverse reactions have not been identified.

Conclusions. Conducted studies have confirmed the unique ability of tooth enamel to
absorb mineral water and act as a "semi-permeable membrane"”. The obtained results of clinical
studies allow to differentiate the use of mineral water, its remineralizing activity as a preventive
method, in combination with individual hygiene products, for the general population. The need of
the children's contingent from 6 to 15 years old in the development and implementation of
prevention programs was determined in accordance with the European level of dental health.
Based on the foregoing, dynamic observations will continue!
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TABUFU MUHEPAJIJIbI CYMEH BAJIAJIAP MEH )KACOCHIPIMJIEPIIH
TIC )KEI'H AJIJIBIH AJTY KOJLIAPBI
AJK. ECUM?!, H.POURESLAMI 2, M.M. MOMBIHOBA!

1CK. AchenausapoB arbiaaarel Kazak ¥ITThIK MEIUITMHATBIK YHHBEpCHTETI, Kazakcran

2 KepmaH MeIMIIMHANBIK FRUILIMAAP YHUBEpCUTETi, Mpan

Tyiiingeme

Kipicne. Cycb13 emMip MYMKiH eMec, OMOXUMHUSUIBIK pPEaKIHsIap CyJibl opTaja Kypeai, Oy
OHBIH epeKie (U3MKa-XUMHUSIIBIK Kacuerrepine OaitnanbicTel. C.J[.AceHauspoB aThIHIAFBI
Ka3¥MV-npin 6ananap sxacelHIarbl cromaTojorus kadenpaceinaa Tapas KajnacblHBIH Oananap
OOIBICTBIK CTOMATOJIOTHSIIBIK EMXaHACBIMEH Oipiiecirn, mpoduIakKTOPUIIAIH aTTac CaHATOPUHIHIH
ke3i Herizinae "Tapas" OTaHIBIK MUHEpANIbl CYBIH MaialaHyAbl KAMTUTBIH TiC KapHECiHiH
QNJIBIH aJTy SfIC1 931pJeH 1 KOHE FBUIBIMH HET13/IeNreH.

3eprrey aamicrepi. PerpocnekTuBTi Tangay KepceTKeHIEeH, >KOMBUIFaH yaKbITIIA YKOHE
TYpPaKThl TicTepai IN VIlr0 KaamblHA KENTIPYAIH COTTI AKCIHCPUMEHTTIK MOJCIIHEH KeHiH
Kapuo3/bl MPOLECTIH KApKbIHABUIBIFbIHA OaiinaHbIcThl 5 MuH, 10 koHe 15 MUH apanbiKTa aybi3
KYBICBIHBIH MUHEPAJIBI CYBIHBIH YKCTIO3UITUACHIH )KYPri3TeH KOH.

Hotumxenep. bi3miH KIMHHUKAIBIK 3€pTTEYNEPIiH HOTHXKENEpl XaJbIKTHIH KEH TOOBIHA
MUHEPAIAbl CYAbl KOJJAHYbI, OHBIH PEeMHUHEpanu3alus OelCeHAUIIrH NPoPUIaKTUKAIBIK dJIiC
peTiHJe capajan YChIHyFa MYMKIHJIIK Oepei.

KopbIThIHABL. KanbllTel XoHE MATOJIOTHSIIBIK SKaFaaiiap/a TICTIH KATThl TiHACPIHIH
KECIHJIIIepiH 3epTTey KapuOo3/bl MPOLIECTIH OacTamnKpl )KOHE JaMbIFaH (popMmanapbiHAa SMaib MEH
JNEHTUHJIET1 e3repicTepAl aHbIKTayFa MYMKIHJIK OepJi *oHE TiC KETICIHIH alJblH ajly YIIiH
MUHEPAIIBI 3aT AJIMACY Bl PETTEY )KOJIAPBIH KOPCETE/I.

Tyiiin ce3aep: MuHepanabl cy, Kapuec, MUHepaIu3alus, ajlfblH any, eMxaHa, Oanamnap.

NMPUMEHEHUWE ECTECTBEHHBIX MUHEPAJIBHBIX BOJI JIJISI
MPOPUJTAKTUKU CTOMATOJIOIMYECKHUX 3ABOJIJEBAHUM Y TETEN U
MMOJPOCTKOB
AXK.ECUM?, H.POURESLAMI?, M.M.MOMbBIHOBA'

'Kazaxckuit Hanuonanensiii Yuausepcurer umenu C.JI. Acdenausposa, Kazaxcran

?KepMaHCKUI yHHBEPCUTET MEIUIIMHCKIX HayK, pan

AHHOTANUA

BBenenue. be3 BOAbl KW3Hb HEBO3MOXHA, UMEHHO B BOJHOW Cpele MpPOTEKAIOT
OMOXMMHYECKHE pEaKlMu, 4YTO OOYyCIOBIEHO €€ YHHUKaIbHBIMU (DU3HKOXUMUYECKUMHU
CBOMCTBaMU.
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Marepuanbl u MeToabl. Ha kadenpe cromaronoruu aerckoro Bo3pacra KasHMY umenun
C.J. AchenausipoBa, COBMECTHO C JETCKOW OOJACTHOM CTOMATOJIOTHYECKOW TMOTMKINHUKOM T.
Tapa3, pa3paboran 1 HaAy9HO 0OOCHOBaH METOJ MPO(UIAKTUKH Kapreca 3y00B, BKIFOYAOIINN B
ce0st UCII0JIb30BaHKUE OTEUECTBEHHOW MUHEPAIbHOM BOIbI «Tapas3y.

Pe3yabTarbl. PeTpOoCHEKTUBHBINA aHAIU3 II0KA3aJI, YTO IIOCJIE YCIIEIIHO IIPOBEICHHOU
9KCIEPUMEHTATBHON MOJICH PEMUHEPATH3AINY YIAICHHBIX BPEMEHHBIX U TIOCTOSIHHBIX 3y0OB IN
Vitro na nutndax, nenecoodpasHee BCEro MPOBOAUTH IKCIIO3UIIUI0 MUHEPAIBHOM BOIOH MOJIIOCTH
pra B uHTepBaie 5, 10 u 15 MuH., B 3aBUCUMOCTH OT MHTEHCUBHOCTH KApUMO3HOI'O IpoIiecca.
CoriacHo MOJYy4YEHHBIM pe3ysibTaTaM KIMHUYECKUX HCCIIEIOBAHUNA BO3MOXKHO PEKOMEHI0BATh
JIETCKOMY HaCEJICHUIO TPUMEHEHUE MUHEPAIbHON BOJIbI, €€ PEMUHEPATU3YIONIYI0O aKTUBHOCTh B
KauyecTBe NMPOPHIAKTUUECKOTO METOA.

3akiaouenue. l3ydeHue cpe3oB TBEpABIX TKaHEW 3yO0OB B HOpPME H MATOJOTHUU
MO3BOJIUJIO BBISICHUTH HM3MEHEHHUS SMalld M JIGHTUHA MpU HadajdbHOW U pa3BUTOU (opmax
KapUO3HOI'0 TpoIllecca U, MO-BUIUMOMY, YKAXKET MYTH PETYJSIUUA MUHEpPAIbHOTO OOMEHa ¢
LeNbI0 MPOPUIAKTHKY Kapueca. JTa nmpobiaema u3ydaeTcst aBTopoM cTaTtbi ¢ 1990-x roaos.

KiroueBble cjioBa: MuHEpajgbHas BOJA, Kapuec, MHUHEpaIm3aius, MNpoQIIaKTHKa,
KIIMHUKA, JETH.
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