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Determination of electrolyte composition of saliva

and calcium level in blood of children with bronchial asthma
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ABSTRACT

Aim of the study: To analyse the individual biochemical parameters and pH of saliva and content of calcium
in the blood of children with bronchial asthma.

Material and methods: The examination of patients was carried out in the Municipal Non-Commercial
Enterprise City Children’s Hospital no. 5 in Zaporizhia City Council and the University Clinic of Zaporizhzhia
State Medical University. The main study group comprised 49 children aged 5 to 17 years with bronchial
asthma, who were taking inhalation glucocorticosteroids for basic control treatment. The comparison group
consisted of 29 children without burdened allergic anamnesis. The results were processed in Microsoft Excel
for Windows 4.0 and Statistica 6.0.

Results: The level of total calcium in the blood of the children of the main group was equal to 2.33 (2.24;
2.39), while in the children of the comparison group it was equal to 2.51 (2.42; 2.55) at p < 0.001. This was
also characterised by a decrease in the amount of ionised calcium determined in saliva: 0.55 (0.45; 0.69) in the
main group versus 0.86 (0.75; 0.94) in the comparison group, at p < 0.001. When determining the saliva pH,
the data obtained indicated a shift of indicators toward an increase in acidity in the main group: 6.90 (6.88;
7.10) with stable indicators 7.13 (6.87; 7.32) in the control group at p = 0.015. A slight difference between the
obtained data was also found when comparing the chlorine ion content in saliva: 28.6 (25.9; 32.0) in the main
group versus 32.2 (28.1; 34.7) in the control group, at p = 0.048. The inverse relationship between the levels
of potassium ions and saliva pH was detected (-0.31 in the main group and -0.37 in the comparison group).
Conclusions: Our study confirms the presence of changes in the electrolyte composition of saliva and the
content of calcium in the blood of children with bronchial asthma on the background of taking inhalation
glucocorticosteroids.
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INTRODUCTION

Bronchial asthma is a leader among other chronic re-
spiratory diseases in terms of prevalence, duration, num-
ber of complications, and severity of treatment. Howev-
er, the concept of bronchial asthma therapy has changed
recently: its goal was not to alleviate symptoms, but to

ADDRESS FOR CORRESPONDENCE:

control the disease and to improve the quality of patients’
life [1, 2].

According to clinical recommendations, the main way
of administration of basic therapy for bronchial asthma
is inhalation. This enables the delivery of medicinal sub-
stances directly to the respiratory tract and causes a high
therapeutic effect on the underlying disease [3].
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However, the effect of these medications on oral ho-
meostasis has not been sufficiently studied. According to
the literature data, the use of inhaled glucocorticosteroids
causes changes in the physico-chemical and immunolog-
ical parameters of the oral fluid (decrease in salivation
rate, decrease in calcium, phosphorus, lysozyme content,
and viscosity). In addition, inhaled corticosteroids cause
a decrease in the pH of saliva and dental plaque because
the pH of most of them is less than 5.5. These changes,
combined with a decrease in salivation rate, decreased se-
cretory IgA amount, and amylase in saliva, make children
with bronchial asthma more vulnerable to caries and con-
tribute to the development of a cariesogenic situation in
the oral cavity [4-7]. In addition, a number of researchers
state that the use of inhaled glucocorticosteroids causes
impaired bone formation, decreased mineral density, and
growth retardation [8]. It can also be argued that glucocor-
ticosteroids have the ability to influence the various mech-
anisms of calcium homeostasis. When studying the func-
tional state of the calcium-regulating system in patients
with different forms of bronchial asthma, it was found that
no group had a normalisation of calcium re-absorption
curves. However, there was an acute impaired secretion
of calcitonin and parathormone in the group receiving
steroid therapy [9, 10]. The changes detected can be both
primary (associated with the underlying disease) and sec-
ondary (caused by the effect of therapy) [11].

However, the literature data on the effects of inhaled
glucocorticosteroids on calcium metabolism remain con-
troversial [12].

The aim of this work was to study the individual bio-
chemical parameters and pH of saliva and content of
calcium in the blood of children aged 5-17 years with
bronchial asthma.

MATERIAL AND METHODS

The clinical study was conducted on the basis of the
Allergic Department of the Municipal Non-Commercial
Enterprise City Children’s Hospital no. 5 of Zaporizhia
City Council and the Department of Therapeutic, Ortho-
paedic, and Paediatric Dentistry of the University Clinic
of Zaporizhia State Medical University. By randomisation,
the main study group (group I) comprising 49 children
aged 5 to 17 years was established among children with
bronchial asthma, who were taking only inhalation gluco-
corticosteroids for basic control treatment of the under-
lying disease. Other concomitant medications were not
used. In hospital, this group of children used a nebuliser
to deliver a suspension-glucocorticosteroid for inhalation
(Budesonide) with a recommended maintenance dose
of 0.5 mg per day for 10 days. The comparison group
(group II) comprised 29 children without burdened al-
lergic anamnesis. Blood and saliva w ere sampled from
all children using standard techniques. Passive drool was
used for the collection of saliva. We used this method

early in the morning (8-10 a.m.). Children were asked
to refrain from eating, drinking, or oral hygiene proce-
dures for at least one hour prior to the collection. They
were also asked not to use any glucocorticosteroids on
those mornings. The time elapsing between last inhaler
use and saliva sampling was at least 12 hours. Participants
were asked to drool saliva into a vial. They were given dis-
tilled drinking water, asked to rinse their mouth out well
for 1 min, and expectorate the water before the proce-
dure. Five minutes after this oral rinse, children spat into
a 10 ml sterile tube. Approximately 5 ml of saliva was col-
lected. The biochemical indices of the saliva were deter-
mined in the supernatant mixed saliva fraction obtained
by its centrifugation at 3000 rpm within 10 min [13]. In
the biochemical study of blood, the content of total cal-
cium in the serum was quantitatively determined by co-
lour reaction [14]. This study was accepted by the Zapori-
zhzhia State Medical University Bioethics Commission.
According to the principles of bioethics, the parents of all
children gave informed consent to their examination. The
results were processed in Microsoft Excel for Windows
4.0 and Statistica 6.0. The data obtained were verified for
normality by Shapiro-Wilk test. As far as the distribution
differed from normal (p < 0.05), the data are presented as
median and inter-quartile ranges Me (Q25; Q75).

RESULTS

The study showed that in the main group the ho-
meostasis of calcium was disturbed in the direction of
reducing its amount, and it did not depend on the re-
ceived therapy and control methods. Thus, the level of
total calcium in the blood of the children of the main
group was equal to 2.33 (2.24; 2.39), while in the children
of the comparison group it was equal to 2.51 (2.42; 2.55),
at p < 0.001. This was also characterised by a decrease in
the amount of ionised calcium determined in saliva: 0.55
(0.45; 0.69) in the main group versus 0.86 (0.75; 0.94) in
the comparison group, at p < 0.001, which showed a sig-
nificant statistical difference in both cases. When deter-
mining the saliva pH, the data obtained indicated a shift
of indicators toward an increase in acidity in the main
group: 6.90 (6.88; 7.10) with stable indicators 7.13 (6.87;
7.32) in the control group, at p = 0.015. A slight difference
between the obtained data was also found when compar-
ing the chlorine ion content in saliva: 28.6 (25.9; 32.0)
in the main group versus 32.2 (28.1; 34.7) in the control
group, at p = 0.048. However, in determining the quan-
titative content of sodium and potassium, no significant
difference was found, although the indicators were some-
what lower in the main group: 12.5 (9.57; 16.4) versus
12.7 (10.7; 13.3) and 18.1 (15.5; 23.7) versus 20.9 (17.6;
23.7), respectively, at p > 0.05. The data obtained are
shown in Table 1 for the main (1) and control (2) groups.

For a better understanding of the results, Spearman’s
rank-order correlation analysis was performed, which
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TABLE 1. Calcium levels in blood and electrolyte compositions of saliva

Indicators Median 1 Inter-quartile range 1 Median 2 Interquartile range 2
Q25; Q75 Q25; Q75

Total calcium 233 2.24;2.39 2.51 2.42;2.55 <0.001
Sodium 12.5 9.57;16.4 12.7 10.7;13.3 >0.05
Potassium 18.1 15.5;23.7 20.9 17.6;23.7 >0.05
Chlorine 28.6 25.9;32.0 322 28.1;34.7 0.048

lonized calcium 0.55 0.45; 0.69 0.86 0.75;0.94 <0.001
Saliva pH 6.9 6.88;7.1 7.3 6.87;7.32 0.015

TABLE 2. Correlation analysis between calcium levels in blood and electrolyte compositions of saliva

Indicators Total calcium Sodium

Potassium

Chlorine lonised calcium

Saliva pH

Total calcium 1.00 1.00 0.20 0.13 013 | -032 | 035 | -043 | 0.19 023 | =010 | 0.5
Sodium 0.20 0.12 1.00 1.00 | -0.23 | —0.04 | 030" | 039" | 037" | 042" | -0.11 | 0.04
Potassium 013 | -032 | —-0.23 | -0.04 | 1.00 1.00 | 030" | 023 | —-0.19 | 0.10 | —0.31" | —-0.37°
Chlorine 035 | —0.43" | 030" | 039" | 030" | 0.23 1.00 1.00 030" | 021 | —0.17 | —0.14
lonised calcium 0.19 0.23 037" | 042" | -0.19 | 0.10 | 030" | 0.21 1.00 1.00 0.08 | —0.08
Saliva pH -0.10 | 0.15 | -0.11 | 015 | -031"| -037" | -0.17 | -0.14 | 0.08 | —0.08 | 1.00 1.00

“statistically significant results p < 0.05, | — children with bronchial asthma, Il - children without burdened allergic anamnesis

showed the dependencies between the results obtained.
Thus, the inverse relationship between the levels of po-
tassium ions and saliva pH was detected.

The Spearman’s correlation coefficient was equal to
-0.31 in the main group and -0.37 in the comparison
group. The data obtained indicated a correlation depen-
dence of the mean strength, which is characteristic for
both the main and control groups (p = 0.78). The results
obtained are shown in Table 2.

DISCUSSION

Having analysed the current medical literature, we
found that this problem was understudied. In addition,
the existing data are quite contradictory. The effect of in-
haled glucocorticosteroids on electrolyte homeostasis is
consistent, but the results of various scientists differ in
their indicators. Thus, Ruzanova and Timchyshyn state
that disorders of calcium metabolism in children with
bronchial asthma are manifested as an increase in the
amount of total and ionised calcium in the serum [15].

Nevertheless, having analysed the data of 120 chil-
dren, Poleshchuk et al. obtained results that showed a de-
crease in the amount of both total and ionised calcium,
including in saliva [16]. A number of scientists also stud-
ied the acidity of saliva, indicators of which were lower in

all experiments. This result is directly related to the use
of basic therapy medications having lower acidity [17].

However, none of the scientists analysed the electro-
lyte composition of saliva in more detail and did not find
any dependence between cations and saliva anions and
their effect on acidity.

CONCLUSIONS

Our study confirms the presence of changes in the
electrolyte composition of saliva and the content of cal-
cium in blood of children with bronchial asthma on the
background of taking inhalation glucocorticosteroids.
This allows us to assume that the changes are caused by
both the underlying disease and the use of basic therapy.
This leads us to a deeper study of the stated problem and
to an introduction of methods of regulation and normal-
isation of the above indicators.

In the future, we are planning to study the composi-
tion of microflora in plaque and to conduct densitometry
in children with bronchial asthma.
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