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Caries is one of the most common dental diseases in children, which is characterized by
enamel demineralization. The condition of the hard tissues of temporary and permanent teeth
is influenced by a significant number of factors, including the oral fluid that is in direct contact
with the teeth. The mineralizing ability of the oral fluid affects the state of the hard tissues of
the teeth, that is, the acid resistance of the enamel, the decrease of which leads to deminerali-
zation with further progression of the carious process. The aim of the study was to study the
indicators of the mineralizing potential and the pH of the oral fluid in children aged 7—12 years
with caries of temporary and permanent teeth and to compare them with the indicators of chil-
dren with intact teeth. The dental status of 223 children aged 7—12 years was studied (in each
child, the condition of the hard tissues of the teeth was determined and the DMFT (Decayed,
Missing and Filled Teeth) in the temporary bite, DMFT/dmft (Decayed, Missing and Filled
Teeth) in the variable bite, dft (decayed and filled teeth) in the permanent bite index was calcu-
lated), mineralizing potential and pH of the oral fluid were calculated. Indicators were com-
pared in children with and without caries. The course of caries of both temporary and permanent
teeth in children occurs against the background of a decrease in pH and microcrystallization of
oral fluid. This is especially noticeable in children who have affected permanent teeth. The
caries rate of temporary and permanent teeth has inverse correlations with the pH and micro-
crystallization index of the oral fluid. The obtained data suggest the need for primary and sec-
ondary prevention, aimed at improving oral homeostasis indicators, planned remediation, which
will make it possible to reduce the prevalence and intensity of caries in children, which will be
the subject of our further research.
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Introduction

Caries is one of the most common
dental diseases in children, which is char-
acterized by enamel demineralization. To-
day, it is registered in a significant (up to
90%) part of the child population of the
globe [1-3]. In order to maintain enamel
resistance at a level that will make it possi-
ble to keep teeth healthy, there is a need to
create appropriate conditions for this [4; 5].

The state of hard tissues of tempo-
rary and permanent teeth is influenced by a
significant number of factors [6; 7], includ-
ing oral fluid that is in direct contact with
the teeth. It has certain constants that deter-
mine the durability of enamel and the abil-
ity to resist the action of cariogenic factors
[8;9].

It is important to study the mineral-
izing properties of oral fluid, which are
closely related to the pH value. The miner-
alizing ability of the oral fluid affects the
condition of the hard tissues of the teeth,
that is, the acid resistance of the enamel,
the decrease of which leads to deminerali-
zation with further progression of the cari-
ous process [10; 11].

The aim of the research was to study
indicators of mineralizing potential and pH
of oral fluid in children 7-12 years old with
caries of temporary and permanent teeth
and compare with indicators of children
with intact teeth.

Materials and Methods

We examined 223 children aged 7—
12 with caries of permanent teeth and with
intact permanent teeth (134 children aged
7-9, 24 children — 10 years-old, 25 child-
ren — 11, and 40 children — 12) from the
city of Poltava. In each child, the condition
of the hard tissues of the teeth was deter-
mined and the DMFT (Decayed, Missing

and Filled Teeth) in the temporary bite,
DMFT/dmft (Decayed, Missing and Fil-
led Teeth) in the variable bite, dft (de-
cayed and filled teeth) in the permanent
bite index was calculated.

The mineralizing potential of oral
fluid was assessed by its microcrystalliza-
tion. Evaluation of microcrystallization was
carried out according to Saifulina H.M.,
Pozdeev O.R. in average scores depen-
ding on the types of crystal formation. As-
sessment of the mineralizing potential of
oral fluid: 0.0-1.0 — very low; 1.1-2.0 —
low; 2.1-3.0 — satisfactory; 3.1-4.0 — high
and 4.0-5.0 — very high. In order to deter-
mine the peculiarities of morphological
characteristics and the mineralizing po-
tential of oral fluid in children with differ-
ent levels of enamel resistance, we inves-
tigated the mineralizing properties of oral
fluid according to indicators of microcrys-
tallization and mineralization potential by
the method of Leus P.A. [12].

The hydrogen index of the oral fluid
(pH) (before eating) was determined in all
examinees using litmus paper with a grad-
uated color scale (5.6-8.0) from the set of
the pharmacological drug "Uralit" (Ger-
many). The indicator paper was immersed
in oral fluid and compared with a standard
color scale.

Student's t-test was used to compare
the studied parameters. The correlation coe-
fficient was considered significant at p<0.05.

Results and Their Discussion

The study of the hydrogen index in
children from 10 to 12 years old showed
that its average value in this age period
(6.80+0.02) units does not differ from the
values of children 7-9 years old (6.83+
+0.01 units) and is in the range of slightly
alkaline (Table 1).
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Table 1. pH indicator of oral fluid in children 7-12 years old with caries of temporary
and permanent teeth and with intact teeth (M+m)

Age of children pH indicator, unit
in years (group) Average In children with In children with p
number of patients indicator intact teeth caries (DMFT/dmft)
7-9 (D 6.83+0.01 6.97+0.02 6.77+0.01 <0.001
n=134 n=134 n=39 n=95 '
10 7.01+0.03 6.77+0.03
n=24 6.82+0.03 =5 =19 <0.05
11 6.95+0.08 6.76+0.02
n=25 6.80+0.03 =5 n=20 <0.05
p1o-11 >0.05 >0.05 >0.05
12 6.93£0.06 6.76+0.02
s 6.79+0.02 - =33 <0.05
p1o-12 >0.05 >0.05 >0.05
p11-12 >0.05 >0.05 >0.05
10-12 (II) 6.96+0.03 6.76+0.01
1=89 6.80+0.02 n=17 n=72 <0.001
prLI >0.05 >0.05 >0,05
Of all examinees 6.96:0.02 6.77+0.01
N=223 6.82+0.01 N=56 n=167 <0.001
Notes: pio-11 — the probability of the difference in indicators of different age groups;

pi-i — the probability of the difference in indicators of children 7-9

and 10-12 years old;

p — the probability of the difference in the indicators of children with caries

and without caries at each age.

But there is a significant difference
(p<0.001) in the average indicator in child-
ren with caries and with intact teeth
([6.77+0.01] units, and [6.96£0.02] units,
respectively). That is, children without
caries had a higher rate than children with
affected teeth. In the age aspect, the com-
parison of the pH indicator did not reveal
any significant difference.

The same trend is observed when di-
viding children who had affected perma-
nent or temporary teeth (Table 2, Table 3).
During the study, it was found that children
with caries always had a lower hydrogen
index than children without caries. We did
not find significant fluctuations in the ac-
tivity of hydrogen ions in the oral fluid in
age groups.

The next step of our research was to
study the mineralizing properties of oral
fluid, which are closely related to the pH
value. The mineralizing ability of the oral
fluid affects the state of the hard tissues of
the teeth, that is, the acid resistance of the
enamel, the decrease of which leads to de-
mineralization with further progression of
the carious process.

This indicator was studied sepa-
rately in children 7-9 and 10-12 years old
with caries of temporary teeth and caries
of permanent teeth (Table 4).

We found that regardless of whether
children have caries of temporary or per-
manent teeth, the microcrystallization in-
dex was better in children without caries,
which indicates higher mineralizing pro-
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perties of the oral fluid of children with in- against (2.79£0.07) points in children
tact teeth (Table 5, Table 6). Children with with intact teeth, and with caries of per-
caries of temporary teeth had a microcrys- manent teeth — (1.69+0.06) points and
tallization index of (1.82+0.04) points (2.33+0.06) points respectively.

Table 2. pH indicator of oral fluid in children 7-12 years old with caries of permanent teeth
and with intact permanent teeth (M+m)

Age of children pH indicator, unit
in years (group) Average In children with intact | In children with p
number of patients indicator permanent teeth caries (DMFT)
7-9 (I) 6.83+0.01 6.86:£0.02 6.76+0.02 <0.001
n=134 n=134 n=98 n=36 '
10 6.92+0.06 6.77+0.03
n=24 6.82+0.03 =8 n=16 <0.05
11 6.95+0.08 6.76+0.02
=25 6.80+0.03 =5 1=20 <0.05
p1o-11 >0.05 >0.05 >0.05
12 6.93+0.06 6.76+0.02
n=40 6.79+0.02 n=7 n=33 <0.05
p1o-12 >0.05 >0.05 >0.05
p11-12 >0.05 >0.05 >0.05
10-12 (I1) 6.93+0.03 6.76+0.01
1=89 6.80+0.02 1=20 =69 <0.001
pru >0.05 >0.05 >0.05
Of all examinees 6.87+0.01 6.76+0.01
n=223 6.82+0.01 n=118 n=105 <0.001

Notes:  pio-11— the probability of the difference in indicators of different age groups;
pi-i — the probability of the difference in indicators of children 7-9
and 10-12 years old;
p — the probability of the difference in the indicators of children with caries
and without caries at each age.

Table 3. pH indicator of oral fluid in children aged 7-11 years with caries of temporary teeth
and with intact temporary teeth (M+m)

Age of children pH indicator, unit
in years (group) Average | In children with intact | In children with caries p
number of patients | indicator temporary teeth temporary teeth (dft)
7-9 (D 6.83+0.01 6.94+0.02 6.77+£0.01 <0.05
n=134 n=134 n=47 n=87
10 6.82+0.03 6.85+0.03 6.74+0.07 >0.05
n=24 n=17 n=7
11 6,80+0,03 6,81+0,03 6.77+0.04 >0.05
n=25 n=21 n=4
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Age of children

pH indicator, unit

in years (group) Average | In children with intact | In children with caries p
number of patients | indicator temporary teeth temporary teeth (dft)
p1o-11 >0,05 >0,05 >0,05
10-11 (1I) 6.81+0.02 6.83+0.02 6.75+0.04 >0.05
n=49 n=49 n=38 n=11
pr-u >0.05 <0.001 >0.05
Of all examinees | 6.82+0.01 6.89+0.02 6.77+0.01 <0.001
n=183 n=183 n=85 n=98
Notes: pio-11— the probability of the difference in indicators of different age groups;

pi-i— the probability of the difference in indicators of children 7-9
and 10-12 years old;
p — the probability of the difference in the indicators of children with caries
and without caries at each age.

Table 4. Indicator of microcrystallization of oral fluid in children 7-2 years old with caries
of temporary and permanent teeth (M=m)

Age of children

Microcrystallizationindex (points)

in years (group) Average In children In children with caries p
number of patients | indicator with intact teeth (DMFT/dft)
7-9 () 2.16+0.06 2.97+0.09 1.83+0.04 <0.001
n=134 n=134 n=39 n=95 '
10 2.93+0.12 1.90+0.07
n=24 2.11+0.11 =5 =19 <0.001
11 2.53+0.17 1.83+0.07
n=25 1.97+0.09 =5 =20 <0.001
pi1o-11 >0.05 >0.05 >0.05
12 2.81+0.13 1.84+0.06
=40 2.0+£0.08 n=7 1=33 <0.001
p10-12 >0.05 >0.05 >0.05
p11-12 >0.05 >0.05 >0.05
10-12 (10) 2.77+0.08 1.85+0.04
1=89 2.03+0.05 n=17 n=72 <0.001
prLu >0.05 >0.05 >0.05
Of all examinees 2.91+0.07 1.84+0.03
N=223 2.11+0.04 =56 n=167 <0.001
Notes:  pio-11— the probability of the difference in indicators of different age groups;

pi-i — the probability of the difference in indicators of children 7-9
and 10-12 years old;
p — the probability of the difference in the indicators of children with caries
and without caries at each age.
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Table 5. Indicator of microcrystallization of oral fluid in children 7-12 years old
with caries of permanent teeth (M+m)

Age of children Microcrystallization index (points)
in years (group) Average | In children with intact | In children with caries p
number of patients | indicator permanent teeth (DMFT)
7-9 (1) 2.16+0.06 2.33+0.06 1.69+0.06 <0.001
n=134 n=134 n=98 n=36 '
10 2.50+0.23 1.92+0.08
n=24 2.11+0.11 n=8 n=16 <0.05
11 2.53+0.17 1.83+0.07
N=05 1.97+0.09 =5 1=20 <0.05
p1o-11 >0.05 >0.05 >0.05
12 2.81+0.12 1.84+0.06
(=40 2.0£0.08 =7 33 <0.001
p1o-12 >0.05 >0.05 >0.05
p11-12 >0.05 >0.05 >0.05
10-12 (1) 2.62+0.11 1.86+0.04
=89 2.03+0.05 =20 =69 <0.001
pru >0.05 >0.05 <0.05
Of all examinees 2.38+0.06 1.80+0.03
N=223 2.11+£0.04 n=118 n=105 <0.001
Notes: pio-11— the probability of the difference in indicators of different age groups;

pi-i — the probability of the difference in indicators of children 7-9
and 10-12 years old;
p — the probability of the difference in the indicators of children with caries
and without caries at each age.

Table 6. Indicator of microcrystallization of oral fluid in children 7-11 years old
with caries of temporary teeth (M+m)

Age of children Microcrystallization index (points)
in years (group) Average In children with in- In children with caries p
number of patients | indicator | tact temporary teeth temporary teeth (dft)
7-9 (D) 2.16+0.06 2.79+0.07 1.82+0.04 <0.001
n=134 n=134 n=47 n=87 )
10 2.26+0.13 1.76+0.10
n=24 2.11+0.11 n=17 n=7 <0.05
11 2.00+0.10 1.83+0.22
N=05 1.97+0.09 n=21 =4 >0.05
p1o-11 >0.05 >0.05 >0.05
10-11 (1) 2.04+0.07 2.11+0.08 1.79+0.09 <0.05
n=49 n=49 n=38 n=11 )
pri >0.05 >0.05 >0.05
Of all examinees | 2.13+0.05 2.49+0.07 1.82+0.04 <0.001
n=183 n=183 n=85 n=98 )
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Notes:  pio-11— the probability of the difference in indicators of different age groups;
pi-i — the probability of the difference in indicators of children 7-9

and 10-12 years old,;

p — the probability of the difference in the indicators of children with caries

and without caries at each age.

Mineralizing properties of oral fluid
in children 10-12 years old ([2.03+0.05]
points) had no significant difference when
compared with children 7-9 years old (2.16+
+0.06) points (p>0.05) no depending on
whether they had caries or not. But when
children were divided into groups with af-
fected and intact teeth, a probable differ-
ence in the studied indicator was observed
in each age period. That is, children with
caries had a lower index of microcrystalli-
zation of oral fluid than children without
caries. This difference was especially no-
ticeable in children who have affected per-
manent teeth. The average index of micro-
crystallization of oral fluid in children with
caries of permanent teeth aged 7-9 years
was probably lower (p<0.05) than in child-
ren aged 10-12 years ([1.69+0.06] points
and [1.86+0.04] points, respectively).

The mineralizing potential of oral
fluid in children 7-9 and 10-12 years old

Jlitepatypa

with intact teeth was satisfactory ([2.97+
+0.09] points, and [2.77+0.08] points, re-
spectively), in children with caries it was
low ([1.83+0.04] points and [1.85+0.04]
points, respectively), which determines
the presence of a carious situation in the
oral cavity.

We found that the caries index of
temporary and permanent teeth (KPV+kp)
has inverse correlations with pH (R=-0.66;
p<0.001) and microcrystallization index
of oral fluid (R=-0.85; p<0.001).

Conclusion

Therefore, the course of caries of
both temporary and permanent teeth in
children 7-12 years old occurs against the
background of a decrease in pH and mi-
crocrystallization of oral fluid. The caries
rate of temporary and permanent teeth has
inverse correlations with the pH and mi-
crocrystallization index of the oral fluid.

There is no conflict of interest.
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Kacvkosa JI.D., Manoswk T.b., /[ponux 1.1.

PE3YJBTATH JOCJIIXKEHHS MIHEPAJI3YIOUOI 3JATHOCTI 1 BOJI-
HEBOI'O TIOKA3HUKA POTOBOI PIIUHU Y JITEM 3 YPAXYBAHHSM CTOMA-
TOJIOTTYHOT'O CTATYCY TA BIKY

Kapiec — oiHa 3 HaiOLIbII MOMKMPEHNX CTOMATOJIOTTYHUX XBOPOO y AiTeH, AKa XapakTe-
pu3yeThes eMiHepaizaiietro eMani. Ha ctan TBepaAnX TKaHUH TUMYACOBUX 1 MMOCTIHHUX 3y01B
BIUIMBA€ 3HAYHA KUJIBKICTh (PAKTOPIB, CEpel] IKUX POTOBA PiiMHA, sika 0e3MocepeJHbO KOHTAK-
Tye 3 3y0amu. MiHepaltizyroda 34aTHICTh POTOBOI PiIMHU BIUIMBAE HA CTaH TBEPAUX TKAHUH
3y0iB, TOOTO HA KHCIIOTOCTIMKICTh €Mali, 3HUKEHHS K01 IPU3BOAMTH JI0 IeMiHepai3allii 3 mo-
JAITBIIAM MTPOTPECYBAHHIM Kapio3HOTO mporiecy. MeTOr JOCTiIKeHHS OyJI0 BUBYHTH TIOKAa3-
HUKHU MiHEepai3ytouoro norexuiany ta pH poroBoi piaunu y aiteit 7—12 pokiB 3 KapieCoOM TUM-
YacOBHUX 1 MOCTIMHUX 3y01B Ta MOPIBHITH 3 MOKA3HUKAMHU JIITEH 3 IHTaKTHUMHU 3yOamu. Y 223
nitel 7—12 pokiB BUBYAIM CTOMATOJIOTIUHUM cTaTyc (Y KOXKHOT IUTHHU BU3HAYaBCS CTaH TBEP-
WX TKaHWH 3y0iB 1 BupaxoByBaim nokazHuk KIIB, KIIB+knB, k1), MiHEpani3yrO4nii MOTEH-
mias ta pH poroBoi pinunu. [Toka3HUKN MOpIBHIOBAINCS Yy JiTEH 3 KapiecoMm 1 0e3 Hporo. [le-
peoir kapiecy ik TUMYAacOBUX, TaK 1 MOCTIMHUX 3y0iB y JiTel BiAOyBCs HA POHI 3HUKEHHS T0-
ka3Huka pH 1 MikpokpucTamnizanii poroBoi piguHu. OcobauBo 11e 0yJI0 MOMITHO Y AITeH, sKi
MaJli ypaskeH1 MocTiiHi 3you. [lokazHuk kapiecy THUMYacOBUX Ta MOCTIHHUX 3y0iB MaB 00ep-
HEHI1 KopeJsLiiiHi 38’ 43kH 3 pH Ta MOKa3HUKOM MIKpOKpHUCTaJIi3alii poToBoi piiuHu. B pe3yib-
TaTi AOCTIHKCHHS MM JIHIIUIM BUCHOBKY, HEOOXITHO MPOBEACHHS MEPBHUHHOI Ta BTOPUHHOI
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npodiIaKTUKY, HAMIPABICHOT HAa TOKPAIEHHs MMOKa3HUKIB TOMEOCTa3y MOPOKHUHH POTa, II0
JACTh MOXKJIUBICTh 3HU3UTH MOIIUPEHICTh Ta IHTEHCHUBHICTh Kapiecy y AITEH.

Knrouogi cnosa: xapiec, inmaxkmui 3y6u, pH pomoeoi’ piounu, mMikpokpucmanizayis po-
moeoi piounu.
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