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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.
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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 HCOs3", 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?) 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.

Figure 2 - Sectlons of the tooth enamel during adaptatlon 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).

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
Prevalence of caries % < ¥ BRE CEE
permanent teeth (K) (P) (1) ( KPU)
89.0+5.3 2.3+041 | 1.77£0.29 | 0.560.16 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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TABUT MUHEPAJIIbI CYMEH BAJIAJIAP MEH KACOCIITPIMAEPIITH
TIC XKEI'TH AJIABIH AJTY KOJIJAPBI
AK. ECUM!, H.POURESLAMI %, M.M. MOMBIHOBA'

'C.K. Acenuspos ateinaarsl Kazak YITTHIK MeIMIMHAIBIK yHUBEpCHTETI, KasakcTan

2 KepMaH MeIMIMHANBIK FhUIBIMAAP YHUBEpCHTETI, Mpan

Tyiingeme

Kipicne. Cychi3 eMip MYMKiH eMec, OMOXUMUSUITBIK PeakIusiiap CyJIbl opTaaa JKypemdi, Oy
OHBIH epeKile (PU3UKA-XUMUUIBIK Kacuertepine OaitnmanbicThl. C.JJ.AcheHauspoB aTbIHAAFBI
Kaz¥MV-npiH Oananap >KachblHIAFBl CTOMATOJIOTHs KadenpachiHaa Tapa3 KalachIHBIH Oajaiap
OOIBICTBHIK CTOMATOJIOTHSUTBIK €EMXaHACBIMEH Oipiecin, mpoduiIaKTOpHiAIiH aTTac CaHATOPUHIHIH
ko3l Herizinae "Tapas3" oTaHIbIK MUHEpanbl CybIH HaijanaHy]bl KaMTUTBIH TIC KapUECIHIH
AJJIBIH ATy SJIiC1 931pJICH/II KOHE FHUIBIMU HET13/IeNITEeH.

3eprTey oaicrepi. PerpocnekTuBTI Tangay KOpPCETKEHJEH, >KOMBLIFaH YaKbITIA KOHE
TYPaKThl TICTEPJl in Vitro KajmblHA KEATIPYIIH COTTI 3KCHEPUMEHTTIK MOJEIIHEH KeHiH
Kapuo3/bl MPOIECTIH KAPKBIHABUIBIFbIHA OaiaHbICThl 5 MuH, 10 koHEe 15 MUH apaliibiKTa aybI3
KYBICBIHBIH MUHEPAJIAbI CYBIHBIH 3KCIO3UIUSICHIH KYPri3reH KeH.

Hornaxenep. bi3niH KIMHHUKAIBIK 3€pTTEYNEPIIH HOTHXKENEpl XaJbIKThIH KEH TOOBIHA
MHUHEPAJIIBl CyJbl KOJJAAHY b, OHBIH PEMUHEpaTH3ays OCICeHAUTITH NPOPUIAKTHKAIIBIK SiC
peTiH/e capaiial YChIHYFa MYMKIHJIIK Oepe/i.

KopbIThiHABI. KanbIIThl jk0HE MAaTOJOTHSIBIK JKaFaaiiapaa TICTIH KaTThl TiHAEPIHIH
KECIHJIUIepIH 3epTTey KapHO3/bl MMPOIIECTIH OACTANKBI KOHE JaMbiFaH (OpMaapblH/Ia YMATb MCH
JEHTUHJIET1 ©e3TepicTepAl aHbIKTayFa MYMKIHIIK OepJi »oHE TIC KETICIHIH alJIblH alxy YIIiH
MUHEPAJBI 32T AJIMaCy bl pETTeY JKOJIIapbIH KOpCceTe .

Tyiiin ce3nep: MuHEepanabl Cy, Kapuec, MUHEpATU3allvs, AIIbIH aly, eMXaHa, Oananap.

IMPUMEHEHUE ECTECTBEHHbBIX MUHEPAJIbBHBIX BOJI JIJISI
IMPOPUJIAKTUKA CTOMATOJIOTHYECKUX 3ABOJIEBAHUN Y IETEX U
MMOJPOCTKOB
AKX ECUM!, HPOURESLAMI>, M.M.MOMBIHOBA'

'Kazaxckuit Haponanbaeiii Yausepcutet umenu C.JI. Achenausposa, Kazaxcran

’KepMaHCKHUii yHUBEPCUTET MEULMHCKIX Hayk, Mpan

AHHOTADUSA

BBenenue. be3 BOnbl XKM3Hb HEBO3MOXKHA, MMEHHO B BOJHOM Cpele NpPOTEKaIoT
OMOXMMHYECKHE pEaKUWU, 4YTO OOYCIOBJICHO €€ YHUKAIBHBIMH (PU3UKOXUMHUYCCKHUMHU
CBOICTBaMH.
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Marepuanasl u Metoabl. Ha kadenpe ctromaronoruu aerckoro Bo3pacta KasHMY umenu
C.[. AcdengusipoBa, COBMECTHO C JIETCKOW 00JIACTHOM CTOMATOJIOTHYECKON MOJUKIMHUKOM T.
Tapas, pa3spabotan u HaydHO 0OOCHOBAaH METO]] MPOQHIAKTUKH Kapueca 3y00B, BKIIOYAIONIHA B
ce0s MCI0JIb30BaHNE OTEUECTBEHHOW MUHEPaIbHOH BOABI «Tapasy.

Pe3yabTaThl. PeTpocnekTHBHBIA aHanu3 MOKa3aj, YTO MOCJE YCHEIIHO MPOBEAECHHOMN
9KCIEPUMEHTAIIBHON MOJIENIN PEMUHEPAIN3ALMH Y1aJEHHbIX BPEMEHHBIX U OCTOSHHBIX 3y00B 1n
vitro Ha nuTMdax, 1enecoo0pasHee BCEro NPOBOAUTE SKCIO3UINI0 MUHEPATLHON BOAOH MOJIOCTH
pra B mHTepBane 5, 10 u 15 MMH., B 3aBUCHMOCTH OT MHTEHCHUBHOCTH KapHMO3HOTO IIpolecca.
CornacHo MOMTYYEHHBIM pe3ylbTaTaM KIMHHUYECKHX HCCIEIOBAaHHM BO3MOXKHO PEKOMEHIOBATH
JNETCKOMY HacelleHUIO MPUMEHEHNE MUHEPAIbHOU BOJbI, €€ PEMUHEPATHU3YIONIYI0 aKTUBHOCTH B
Ka4yecTBe MPOPHUIAKTHIECKOTO METOIa.

3ak/ouenue. l3ydyeHne cpe3oB TBEpAbIX TKaHeW 3yO0OB B HOpPME U MAaTOJIOTHU
MO3BOJIMJIO BBUSICHUTH HM3MCHCHHWS ASMalM W JICHTHHA TPW HAYalbHOM W pa3BUTON (hopmax
KapHO3HOro Ipolecca M, HO-BUAMMOMY, YKaXCT MyTH Peryjslud MHHEPaJbHOro oOMEHa ¢
1eIbI0 MPOPUIAKTUKH Kapueca. JTa mpobiemMa uzydaeTcst aBTopoM ctathu ¢ 1990-x rooB.

KioueBble ciioBa: MuHepalbHas BOJa, Kapuec, MUHepaau3alus, NpodUIaKTHKa,
KJIMHHUKAa, JCTH.
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