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ABSTRACT

Background. The incidence of dental caries is high regardless of age and region. In this regard,
there is a need to study the risk factors for the development of caries, in particular, the physico-
chemical properties of oral fluid as one of them.

Aim of the research was to study the physico-chemical properties of oral fluid in children with
caries of different levels of intensity and in caries free children.

Materials & Methods. An examination of 6-year-old children living in Bukovina was conducted.
The following observation groups were selected: Group | — 69 children suffering from caries, and
Group Il — 26 caries free children. The rate of saliva secretion, physicochemical properties of oral
fluid were studied: pH, viscosity, buffer capacity. The probability of the results was statistically
assessed.

Results. In children with different levels of caries intensity, the level of salivation differed: for
children with a high level of intensity was characterized by a low level of salivation, and for
children with a low level — a high level of salivation. The viscosity of saliva was increased in
children with caries of varying intensity. The buffer capacity of saliva was low in children with
low levels of caries and very low in children with high levels of caries. PH in children with me-
dium and high intensity was below normal. The analysis of the results of the Test of enamel
resistance depending on caries activity showed that in children with a low level of intensity of
caries, the enamel was conditionally resistant, and under the conditions of medium and high levels
of intensity — the average structural and functional resistance of the enamel and the average acid
resistance of the teeth.

Conclusions. Thus, in children suffering from caries with different levels of intensity, there are
changes in the quantitative and qualitative parameters of the oral fluid, which lead to disorders of
the homeostasis of the oral cavity and deepening of the pathological process in the hard tissues of
the teeth.
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INTRODUCTION

The literature indicates that dental well-being is
fundamental in maintaining the health of children
in general [1]. The condition of the organs of the
oral cavity depends on the balance in the microbial
landscape, trace element balance, composition
and properties of the oral fluid [2-3]. The first
changes in the structure of the enamel already
begin when the acidity of the oral fluid decreases,
its viscosity increases, saliva secretion decreases,
and the concentration of the mineralizing compo-
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nent changes. In addition to the imbalance in the
"enamel-saliva" system, more than 100 other fac-
tors lead to the development of caries [3-5]. They
can be of different intensity and character, differ-
ent variants of their interaction. A number of re-
searchers assign a significant role to local risk fac-
tors for the development of dental diseases in child-
ren — thus, the specificity of dental plague, local
mechanisms of protection of the oral cavity, some
quality indicators of oral fluid, the presence of bad
habits [1-5].

The incidence of caries is high in hole world,
in different parts of Ukraine in particular [2-6]. In
this regard, there is a need to study the risk factors
for the development of caries, in particular, the
physico-chemical properties of oral fluid as one of
them.
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The aim of the study — to evaluate the physical
and chemical properties of oral fluid in children
and to determine their role in ensuring of dental
health.

Materials and Methods

To solve the goal, we examined 95 children
aged 6 years living in Bukovyna. The following
observation groups were selected: Group | — 69
children suffering from caries with different levels
of intensity, and Group Il — 26 caries free children.

Visual assessment of the volume of saliva se-
cretion was carried out by observing after drying
the appearance of drops of saliva near the small
salivary glands on the mucous membrane of the
lower lip. The level of natural salivation was as-
sessed as normal when a drop of saliva appeared
within 1 minute, low — more than 1 minute, and
high — less than 30 seconds. The viscosity of saliva
was also determined visually: significantly in-
creased if saliva foams, increased — saliva foams,
there are bubbles, normal — saliva is transparent
and watery. The collected saliva was used for pH-
metry and determination of the buffer capacity [7].

The hydrogen index of oral fluid (pH) (before
eating) was determined using litmus paper with
a graduated color scale (5.6-8.0). An indicator
piece of paper was dipped into the tubes with un-
stimulated saliva for 10 seconds. The obtained pH
data were compared with a standard color scale:
red —5.0-5.9; yellow — 6.0-6.7 and green — 6.8-7.8.

The buffer capacity of saliva was determined
using special strip systems. With a pipette, saliva
was applied to 3 test fields and after 3 minutes the
change in color from green to red was evaluated.
If the sum of points was 10-12, then the indicators
were evaluated as normal, 6-9 — low, and up to 5 —
very low [7].

To determine the resistance of tooth enamel to
caries, the enamel resistance test (TER) according
to Okushko V.R. and Kosareva L.I. was used [7].
The degree of enamel staining was assessed by
comparing it with a color polygraphic 10-point
scale. In accordance with the color of enamel
staining, the following levels of enamel resistance
were distinguished:

- high caries resistance of enamel (1-3 points) —
pale blue coloring;

- moderate resistance of enamel (4-5 points) —
blue staining;

- reduced enamel resistance to caries (67
points) — blue staining;

- very low enamel caries resistance (8-10
points) — dark blue staining.

The degree of probability of the obtained re-
sults was statistically evaluated in the case of nor-
mality of the distribution of both samples using
the Student-Fisher test, in other cases — the U-
Wilkson test for independent samples and the T-
Wilkson test for dependent samples. Statistically
evaluated the probability of the obtained results in
the case of normal distribution of both samples by
Student-Fisher test, in other cases - U-Wilkson for
independent samples and T-Wilkson test for de-
pendent samples using the program "STATIS-
TICA 6.1" ("StatSoft, Inc", USA).

Results and Discussion

Changes in the composition and structure of
oral fluid during pathological processes of the oral
cavity, in particular when the hard tissues of the
teeth are affected by caries, are unquestionable.
After all, not only the level of acid-salt balance —
pH, but also its mechanical and physico-chemical
properties changes.

The amount of secreted saliva is an extremely
important indicator, because the effectiveness of
local protective properties depends on its volume.
We determined changes in the level of salivation
in 6-year-old children with different levels of car-
ies intensity of temporary teeth (Table 1).

The normal level of salivation prevailed in chil-
dren with low and medium caries intensity (in
34.78% and 52.17% of cases, respectively). A low
level of salivation was characteristic of children
with medium (in 58.33% of the examined) and
high caries intensity (in 54.54% of children). As
for the high level of salivation, it was found in
52.17% of children with low intensity of caries
and 12.50% of children with medium intensity of
caries. Caries free children have a high level of
salivation.

Qualitative analysis of saliva showed an in-
crease in its viscosity even at a low level of caries
intensity of temporary teeth in 52.17% of children
(Table 2). Predominance of increased viscosity of
saliva contributes to reduced cleaning of the oral
cavity from food residues, microorganisms and
their decay products and, as a result, to a decrease
in the resistance of enamel to the action of carie-
sogenic factors.

The buffer capacity of saliva is a property of the
oral fluid, thanks to which neutralization of acids
and alkalis is ensured. This indicator is considered
as a protective mechanism during the action of ac-
ids on the hard tissues of the teeth, that is, it in-
creases the resistance of enamel to caries. Thus, at
a low level of disease intensity, the buffer capacity
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of saliva was assessed as normal (in 39.13%) and
low (in 52.17%), with medium and high caries in-
tensity as low (in 54.16% and in 31.81%%, re-
spectively of those examined) and very low (in
33.33% and in 54.54%) (Table 3).

Under normal conditions, the pH of saliva is in
the range of 6.4—7.3 [7]. The concentration of hy-
drogen ions affects the processes of mineraliza-
tion and remineralization of enamel, microcircu-
lation, activity of microflora, specific and nonspe-
cific resistance of tissues of the oral cavity. Deter-
mination of the pH level of oral fluid in children
showed that this value changes depending on the
level of intensity of the disease. If at low intensity
of caries no significant difference in the values of
this indicator compared to dentally healthy child-
ren was found ([6.75+0.01] and [6.83+0.02], re-

spectively), then at medium and high intensity of
caries its value probably decreased and were
(6.28+0.02) and (5.96+0.01) units (Fig. 1).

In order to evaluate caries resistance of tooth
enamel, we used the TER test. The analysis of the
results depending on the caries activity showed
that in children with a low level of caries intensity,
the TER test is (2.89+0.32) points, which is the
extreme limit of the norm, and the enamel is as-
sessed as conditionally resistant (Fig. 2). Under
the conditions of an average level of caries inten-
sity in children, the value of this indicator is equal
to (4.02+0.43) points, and under the conditions of
a high level — (5.07+0.24) points. The obtained
data indicate the average structural and functional
resistance of the enamel and the average acid re-
sistance of the teeth.

Table 1. The level of saliva secretion in children of observation groups depending on the level
of dental caries intensity

Level Level of dent_al caries intensity _ Caries free children
of saliva low middle high (n=26)
secretion (n=23) (n=24) (n=22)

% abs. % abs. % abs. % abs.
normal 34.78 8 29.17 7 22.72 5 11.54 3
low 13.04 3 58.33 14 54.54 12 - -
high 52.17 12 12.50 3 22.72 5 88.46 23

Table 2. Salivary viscosity in children of observation groups depending on the level of dental caries intensity

Level of dental caries intensity . .

. - - Caries free children
Salivary low middle high (n=26)
viscosity (n=23) (n=24) (n=22)

% abs. % abs. % abs. % abs.
normal 34.78 8 29.17 7 22.72 5 76.92 20
increased 52.17 12 58.33 14 54.54 12 23.08 6
very high 13.04 3 12.50 3 22.72 5 - -

Table 3. The buffer capacity of saliva in children of observation groups depending on the level
of dental caries intensity

Buffer Level of dent_al caries intensity _ Caries free children
capacity IEW ml_ddle hlgh (n=26)
(n=23) (n=24) (n=22)
% abs. % abs. % abs. % abs.
normal 39.13 9 12.50 3 13.63 3 76.92 20
low 52.17 12 54.16 13 31.81 7 23.07 6
very low 8.69 2 33.33 8 54.54 12 - -
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Fig. 1. PH of saliva in children of observation groups depending on the intensity level of dental caries.

Note: * — the difference between the indicators of caries free children and children with caries is significant (p<0.05).
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Fig. 2. The results of the TER test in children depending on the intensity level of dental caries.

Note: * — the difference between the indicators of caries free children and children with caries is significant (p<0.05).

Conclusions

Therefore, in children suffering from caries
with different levels of caries intensity, a decrease
in the level of functional reactions is observed.
Changes in the quantitative and qualitative prop-
erties of oral fluid, a decrease in the level of sali-
vation, a shift in the active reaction of oral fluid in
the direction of increased acidity lead to a viola-
tion of the homeostasis of the oral cavity, reducing
the level of protective reactions of the oral cavity
and deepening the pathological process in the hard
tissues of the teeth.
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