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Abstract
Early diagnosis of dental caries in children is difficult. This fact is applied to children with Down syndrome. In order to 

identify predictors of dental diseases, a crystallographic method is widely used for studying oral fluid. 
The aim of the work is to evaluate the mineralizing potential of oral fluid in children with Down syndrome before and after 

the course of preventive measures.
Material and methods. We examined oral fluid in children with Down syndrome. Children and adolescents at the age of  

8 months to 17 years (n=21) were divided into groups depending on the age and the level of caries intensity. The results were com-
pared with the data of 55 children without chromosomal pathology. 

Results. The group of children with Down syndrome (MG), during the initial examination includes type II – 11 people (53 %) 
and type III – 7 people (33 %) microcrystallization of saliva, which generally corresponds to the situation in the group of children 
without chromosomal pathology (CG), where type II included 62 % (34 people) and type III – 22 % (12 people). The average value of 
the mineralizing potential of saliva in the main group was 2.78±0.22, and in the control group – 2.89±0.17.

Conclusions. After preventive measures during the re-examination of children with Down syndrome, there was a tendency 
to an increase in the level of parameters of the mineralizing potential of saliva while maintaining this level after 6 months.
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1. Introduction
Dental caries in children is one of the most common infectious diseases [1]. It is difficult 

to diagnose caries in children at an early stage [2]. This fact is applied to children with Down 
syndrome. Working with children in this category is significantly complicated for the dentist 
due to the peculiarities of mental development and emotional instability of the child in a dental 
clinic [3].

In order to identify predictors of dental diseases, oral fluid is widely studied as a biological 
substrate [4]. One of the methods widely used in dentistry is a crystallographic method for studying 
biological substrates. The method is based on the evaluation of the micromorphological picture 
of dried biological fluids, which reflects the processes in the human body. In case of pathological 
conditions, the crystal-forming properties of the body fluid are changed [5]. 
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As a diagnostic criterion for dental diseases, structural changes in crystals of mixed saliva 
are examined [6]. One of the main functions of mixed saliva is its mineralizing potential – pro-
viding mechanisms maintaining the dynamic balance of mineral components in the oral fluid [7].

Highly informative crystallographic research methods, the relative availability of diagnostic 
material, non-invasiveness, as well as their cost-effectiveness, allow to use these research methods 
in paediatric dentistry for rapid and early diagnosis of dental diseases [8].

The aim of the study is to evaluate the mineralizing potential of oral fluid in children with 
Down syndrome before and after the course of preventive measures. 

2. Materials and methods 
The study was conducted on the base of the University Dental Center of Kharkiv National 

Medical University during 2017–2018.
We examined oral fluid of 76 patients at the age of 8 months to 17 years. The main group 

consisted of patients with Down syndrome (n=21, MG). The control group (n=55, CG) consisted 
of conditionally healthy children without chromosomal pathology. Children and adolescents were 
divided into groups depending on the level of caries intensity (UIC, P.A. Leus, 1996). 

All the examined children and their parents have been informed of the aim of the study and 
the methods to be applied. Parents have given written consent to participate in the study. 

The study project was approved by the Ethics and Bioethics Commission (protocol No. 4 – 
2017 of 07/06/2017) and was carried out in accordance with the Declaration of Helsinki specifying 
the procedure of biomedical human research.

Microcrystallization of saliva (MCS) was determined according to P. A. Leus [9]. The oral 
fluid was taken in two hours after food intake. Using a sterile plastic spoon, unstimulated sali-
va was collected from the sublingual area of the oral cavity. Three drops of oral fluid were ap-
plied to a glass slide, which had previously been degreased and numbered, and dried at 18–25 °C 
in a horizontal position. The obtained results were studied in the light of the monocular micro- 
scope “BIOLAM C1”. Pictures of the crystals were obtained through the photomicrographic attach-
ment (PMA-9). Microscopy of the dried drops determined the type of micro-installation of saliva 
and evaluated the mineralizing potential of saliva (MPS) expressed in points. 

In order to increase the resistance of teeth hard tissues, a set of preventive measures was 
assigned for each child with Down syndrome (according to the scheme), namely the use of a combi-
nation of toothpastes and foams for oral care containing calcium, fluorine and milk enzymes (lac-
toperoxidase, lactoferrin, glucose oxidase), a remineralization gel for home use, which is a source 
of easily digestible calcium, phosphorus and magnesium compounds, and a gel containing amine 
fluoride, sodium fluoride, chlorhexidine and betaine.

The accumulation, correction, systematization of the initial information and visualization 
of the obtained results were carried out in Microsoft Office Excel 2007 spreadsheets. Statistical 
analysis was performed using STATISTICA 6.1 (developed by StatSoft.Inc).

Nominal data were described with absolute values and percentages. The average and stan-
dard deviation of the variables were calculated. For related samples, Student’s t-test was used for 
paired cases.

3. Results 
In the main group, among children with intact teeth, type II microcrystallization prevails in 

8 people (38 %). The higher the activity of the carious process, the greater the proportion of chil-
dren with type III microcrystallization of saliva (Fig. 1). 

Among children of the control group, type I microcrystallization is found only in children 
with intact teeth in 5 people (9 %) and children with low caries activity in 4 people (7 %). In the 
group with a very high carious process activity, type III microcrystallization significantly prevails 
in 7 people (13 %) (Fig. 2).

According to the results of the microcrystallization test of saliva, it was found that in the 
group of children with Down syndrome (MG), during the initial examination, type II in 11 peo-
ple (53 %) and type III in 7 people (33 %) microcrystallization of saliva prevail, which generally 
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corresponds to the situation in the group of children without chromosomal pathology (CG), where 
type II was 62 % (34 people), and type III – 22 % (12people). 

Fig. 1. Distribution by types of microcrystallization of saliva at different levels of the carious 
process activity among children with Down syndrome (MG)

Fig. 2. Distribution by types of microcrystallization of saliva at different levels of the carious 
process activity among children in the control group

Mineralizing potential of saliva was evaluated as very low with an average value 0 to  
1.0 points; low – with 1.1 to 2.0 points; satisfactory – with 2.1 to 3.0 points; high – with 3.1 to  
4.0 points; very high – with 4.1 to 5.0 points.

In the patients of the main group (MG), the MPS values are as follows: a very low level was 
detected in 2 people (10 %); low – in 4 people (19 %); satisfactory – in 7 people (33 %); high – in  
8 people (38 %) (Fig. 3).

Fig. 3. Mineralization potential of saliva in the main group (MG) before preventive measures

In the patients of the control group (CG), a very low mineralizing potential of saliva was 
detected in 1 person (2 %); low – in 3 people (5 %); satisfactory MPS – in 40 people (73 %); high – 
in 9 people (16 %); very high – in 2 people (4 %) (Fig. 4).
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Fig. 4. Mineralization potential of saliva in the control group (CG) 

The average value of the mineralizing potential of saliva in the main group was 2.78±0.22, 
and in the control group – 2.89±0.17. 

Before preventive measures in the group of children with Down syndrome (MG), the follow-
ing results were obtained: type I of the microcrystallization test of saliva consists of 14 % (3 people), 
type II – 53 % (11 people) and type III – 33 % (7 people) (Fig. 5).

Fig. 5. Distribution by MCS types and MPS categories in a group of children with Down 
syndrome (MG) before caries preventive measures 

After preventive measures (re-examination) we can see increasing of type I level of micro-
crystallization of saliva and was 38 % (8 people). MCS type III was not detected Fig. 6.

Fig. 6. Distribution by MCS types and MPS categories MPS in a group of children with Down 
syndrome after preventive measures

According to the results 6 months after – it was found that type I соnsists of 29 % (6 people), 
type II – 71 % (15 people) (Fig. 7).

After preventive measures, the examination of children of the main group (re-examination), 
the percentage of type I microcrystallization of saliva increased by more than 2.5 times and was  
38 % (8 people), and MCS type III was not detected. During the examination of children with Down 
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syndrome (MG), 6 months after the course of preventive measures, there was a decrease in the com-
ponent of type I microcrystallization of saliva (up to 29 % (6 people)) and an increase in the level of 
the component of MCS type II (up to 71 % (15 people)), MCS type III was not detected (Fig. 8).

Fig. 7. Distribution by MCS types and MPS categories in a group of children with Down 
syndrome (MG) 6 months after caries preventive measures

Fig. 8. Distribution by type of microcrystallization of saliva in a group of children with Down 
syndrome (MG) at different stages of the examination

Changes in the oral fluid in children with Down syndrome (MG) at the examination stages 
(before the course of prevention, after the course of preventive measures and 6 months after the 
caries preventive measures) are presented in Table 1. 

Table 1
Distribution by MCS types and mineralizing potential of saliva (М±m)

Parameter
Main group, n=21

Control group,  
n=55Before preventive 

measures
After preventive  

measures
6 months after  

preventive measures

MCS, %
I – 14 % I – 38 % I – 29 % I – 16 %
II – 53 % II – 62 % II – 71 % II – 62 %
III – 33 % III – 0 % III – 0 % III – 22 %

MPS, points 2.78±0.22 3.48±0.2* 3.35±0.17* 2.89±0.17

Note: * – р<0.05 is statistically reliable compared with parameters of caries preventive measures

The level of parameters of the mineralizing potential of saliva after preventive measures 
increased (2.78±0.22 to 3.48±0.2). These results indicated the maintenance of this level (3.35±0.17).

4. Discussion
Unfortunately, in our study, due to the small sample size (this is due to a number of ethical 

obstacles), we did not always succeed in analyzing the statistical significance of the obtained re-
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sults, as well as assessing the prognostic significance of this study parameter to evaluate the effec-
tiveness of the proposed complex of preventive measures.

However, the problem of early childhood caries exists and various approaches to its solution 
are needed.

The subject of our study is relevant in pediatric dentistry and meets the requirements of 
modern scientific research. Further study of the pathogenetic mechanisms of dental caries in chil-
dren with Down syndrome, by identifying disease predictors, will expand the range of preventive 
measures used to prevent dental diseases.

Our study requires further analysis of the results with an increase in the number of study 
participants and the observation period. It would also be interesting to investigate the effectiveness 
of the proposed complex of preventive measures adapted to the behaviour of children with Down 
syndrome and extrapolate the study data to young children without chromosomal pathology.

The studies reflecting the relationship between the body state and the oral fluid properties 
are widely represented in the literature. Therefore, the assessment of oral fluid, as a non-invasive 
research method, is a promising direction in the prevention of dental diseases for young children 
with and without chromosomal pathology.

Properties of saliva are extremely important for general oral cavity conditions especially in 
children [10, 11]. According to the literature, different factors could be important for development 
of pathological conditions: individual anatomy [12], environment [13], infectious disease [14, 15], 
habits [16], immune processes [17, 18] and other.

The recent studies have proved the influence of internal factors and environmental factors 
on the mineralizing potential of human saliva etc [19, 20]. The structural properties of mixed sa-
liva are directly affected by general somatic diseases [21, 22], such as gastrointestinal diseases, 
bronchopulmonary pathology, diabetes mellitus, blood diseases, immune disturbance, etc [23, 24].

Adverse factors include acidification or alkalinisation of saliva, the addition of electrolytes, 
carbohydrate intake etc [25]. Thus, fluctuations in the pH and concentration of electrolyte compo-
nents of saliva above or below the physiological norm can change the physical and chemical com-
position of saliva, shift the ratio of structures and, consequently, decrease the resistance of micelles 
or disruption of micelle formation processes [26], even anatomical peculiarities [27].

It is proved that such changes in the physical and chemical properties of the oral fluid can 
lead to a cariogenic situation or to a situation that will contribute to the formation of mineralized 
dental deposits in the oral cavity [28].

Considering the above mentioned, we can assume that the biophysical and chemical proper-
ties of the oral fluid of children and adolescents with Down syndrome also undergo changes. 

After examining children with Down syndrome, studying the medical history, collecting 
anamnestic data from parents, we defined that in addition to chromosomal changes every child 
with Down syndrome has any concomitant pathology. 

In addition, nutritional characteristics, bad habits, difficulties in hygienic procedures (some-
times a total absence of oral hygiene) are additional factors that affect the composition and proper-
ties of the oral fluid.

An individual prevention program was developed for each child, including parental hygienic 
education. The choice of the proposed combinations of prevention means is due to the peculiarities of 
the mental development of children with Down syndrome, their emotional instability when interact-
ing not only with the dentist, but also with their parents when performing hygienic manipulations in 
the oral cavity. The proposed combinations of prevention measures are aimed at optimizing the work 
of the dentist, as well as contribute to a more qualitative procedure of oral hygiene at home. 

The implementation of the proposed preventive measures, which were carried out by the den-
tist in the clinic and at home, revealed an improvement in the oral hygiene of the child, an increase in 
the mineralizing potential of saliva which is consistent with the data of other authors  [29, 30].

5. Conclusions
After preventive measures, the examination of children with Down syndrome (re-examina-

tion), the percentage of type I microcrystallization of saliva increased by more than 2.5 times, and 
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MCS type III was not detected. During the examination of children with Down syndrome (MG), 
6 months after the course of preventive measures, there was a decrease in the component of type I 
microcrystallization of saliva and an increase in the level of the component of MCS type II, MCS 
type III was not detected. 

In addition, there is a tendency to increase the level of parameters of the mineralizing poten-
tial of saliva after preventive measures while maintaining this level after 6 months.

Early detection of risk factors for caries in children using non-invasive diagnostic methods, 
timely prevention of dental diseases, and hygienic awareness of parents raising a child with Down 
syndrome can prevent the development of dental diseases in a child. 
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