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MINERALIZING POTENTIAL DYNAMICS OF CHANGES IN THE ORAL LIQUID IN
CHILDREN WITH TYPE 1 DIABETES MELLITUS DURING THE PREVENTIVE MEASURES
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The research is dedicated to evaluate in children with type 1 diabetes mellitus oral liquid mineral composition in the
process of using developed therapeutic and prophylactic complex. Clinical examinations involved 57 children aged 9—12 years,
including 45 children with type 1 diabetes mellitus and 12 practically healthy children. At the same time, the condition of the hard
tissues of the teeth was assessed. To assess the effect of developed complex on the biochemical parameters of the oral liquid, 45
children with type 1 diabetes mellitus were examined. The use of the proposed complex in children with type 1 diabetes mellitus
increased the remineralizing properties of the oral liquid by increasing the content of calcium, phosphorus and magnesium
macroelements in it, and also led to an increase in the activity of antioxidant and antimicrobial protection, a decrease in the intensity

of lipid peroxidation.
Key words: dental indicators, biochemical markers, children, metabolic disorder, preventive complex.
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JAAHAMIKA 3MIH MIHEPAJII3YIOYOI'O HOTEHHIAJTY POTOBOI PIJIUHA
Y AITEM 3 HYKPOBUM JIABETOM 1 TUILY Y TPOLECI JIIKY BAHHS

JlocmipKeHHsT TPUCBSYCHE BUBUCHHIO MIHEPaJIbHOTO CKJIAy POTOBOI PIAMHH y IITEH, AKI CTPAKMAAIOTh Ha IyKPOBHI
miaber 1 Tumy, y mpomeci 3acTOCYBaHHS PO3pPOOJEHOr0 HAMH JIKYBaJbHO-NPOQIIAKTUYHOTO KOMIUIEKCY. Y KIHIYHHX
o0cTexkeHHsIX Opaiio y4acTs 57 xpiteit BikoM 9—12 pokiB, 3 HuX 45 mitei i3 mykpoBuM giaderoM 1 Tumy i 12 mpakTHYHO 3X0POBHX
Jiteil. Y npoMy OIHIOBAJIHCS CTAH TBEpAUX TKaHUH 3yOiB. [t oninku BrumBy JIITK Ha 6i0XiMivHI TOKa3HUKH POTOBOI piAMHA
Oyio obcrexeno 45 nitei 3 mykposuM fgiaderom 1 tTumyBukopucranus 3anpononosanoro JIIIK y pitelt 3 mykpoBuM miabetom 1
THUITy MiABUIYBAJIO pPEeMiHEpali3ylodi BIACTUBOCTI POTOBOI PIAMHU 3a paxyHOK 30UIBIIEHHS BMICTY B Hi MakpOeIeMEHTIiB
KanbIiro, Gpochopy Ta Martilo, a TAKOXK IPU3BOIIIIO 10 301IBIIEHHST aKTHBHOCTI aHTHOKCHJAHTHOTO Ta aHTUMIKPOOHOTO 3aXHUCTY,
HOpMaJTi3anii CHCTeMHU «IIePEeKHUCHE OKUCIICHHS JIiMiIiB.

KurouoBi ci1oBa: cToMaToIoOriuHi HOKa3HUKH, O10XIMiYHI MapKepH, iTH, MeTa0oivuHe MOPYLICHHS, MPOQITaKTHIHUIT
KOMIIJIEKC.

The work is a fragment of the research project: “Correction of pathogenetic mechanisms of metabolic disorders in oral
tissues in patients depending on environmental and nutritional factors that affect carbohydrate and lipid metabolism”, state
registration No. 0118U0006966.

Clinical observations indicate that the development of caries lesion usually occurs most intensively
in children in the first years after teeth erruption, which coincides with the period of immature enamel,
when its secondary mineralization has not yet been completed [1]. Most often, dental caries progresses
with disorders in the endocrine system, especially in type 1 diabetes mellitus when all types of metabolism,
including mineral metabolism are disturbed [5, 11, 13]. On the other hand, the hyperglycemia that develops
in this case affects the state of the oral cavity — an increase in the level of glucose in the oral liquid
contributes to the reproduction of microflora, which also contributes to the development of dental caries
[4, 7]. This gives reason to include in complex therapy and drugs that reduce the degree of dysbacteriosis.

Therefore, for the implementation of a full-fledged secondary mineralization of teeth, the mineral
composition of the oral liquid is very important. If the mineral composition of the enamel is violated, its
resistance decreases and the risk of its demineralization with development of dental caries increases.

The purpose of the study was to investigate the mineral composition of the oral liquid in children
with type 1 diabetes mellitus in the process of carrying out the proposed therapeutic and preventive
measures.

Materials and methods. Clinical studies involved 57 children aged 9-12 years, who assessed the
state of hard tissues of the teeth and the biochemical parameters of the oral liquid, 12 were practically
healthy children.

For a comparative assessment of the state of hard tissues of the teeth, 57 children aged 9—12 years
were examined, of which 45 children suffered from type 1 diabetes mellitus (DM 1) and 12 practically
healthy children.
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The revealed significant differences in the state of dental hard tissues in children with type 1
diabetes mellitus and those without somatic pathology necessitated the development of a set of measures
to prevent dental caries in children with type 1 diabetes mellitus. Complex consisted of preparations that
was administered to the children in 3 stages:

—1st stage consisted of “Laktiale” (JSC “Farmak”, Ukraine, Kiev) that was taken 1 gram per day
after meals for 1 month 2 times per year, “Alfavit” (LLC “RECORDATI UKRAINE”, Ukraine, Kyiv) that
was taken according to the instructions for 1 month 2 times per year, “Quertulin-gel” (NPA “Odesskaya
biotekhnologiya”, Ukraine, Odessa) that was taken 2 times a day with a mouthguard for 1 month and elixir
“Lysomucoid” (NPA “Odesskaya biotekhnologiya”, Ukraine, Odessa) that was taken in the following way
— mouth rinse 3—4 times a day after meals for 1 month.

—2nd stage started after 2 months break after 1st stage and consisted of “Cardonat” (LLC “Sperco
Ukraine”, Vinnytsia, Kyiv) that was taken by 1 capsule 2 times a day for 1 month 2 times per year,
“Enterosgel” (LLC “TNK SILMA” Russia, Moscow) that was taken by 1 tablespoon 2 times a day 2 hours
before meals for 2 weeks with a break of 1 month (2 times a year), “Quertulin-gel” that was taken 2 times
a day with a mouthguard for 1 month and elixir “Lysomucoid” that was taken in the following way — mouth
rinse 3—4 times a day after meals for 1 month.

—3rd stage consisted of “Ascorutin” (PJSC “Technolog”, Ukraine, Uman) that was taken by 1 pill.
2 times a day for 2 weeks 1 time per year, “Quertulin-gel” that was taken 2 times a day with a mouthguard
for 1 month and elixir “Lysomucoid” that was taken in the following way — mouth rinse 3—4 times a day
after meals for 1 month.

One of the proposed complex effectiveness evaluating aspects was the content of macroelements
study in the oral liquid, which affect the remineralization of enamel in the process of carrying out preventive
measures in children with type 1 diabetes mellitus.

To test the proposed preventive complex and evaluate its effect on the biochemical parameters of
the oral liquid, 45 children with DM 1 were divided into 2 groups. 25 children (main group) received the
proposed complex. Comparison group 20 children underwent only sanitation of the oral cavity and hygienic
measures. Children with DM 1 were also under the supervision of an endocrinologist. Biochemical studies
of children oral liquid were carried out before use of complex, after 6 and 12 months.

State of teeth hard tissues was evaluated by indices of DMFT, DMFS, caries lesion, filling,
extracted.

For biochemical studies oral liquid was taken in the morning, an empty stomach by spit in
centrifuge test tubes. In the supernatant was determined that calcium content, phosphorus and magnesium
[2, 12].

The content of Malon Dialdehyde (MDH) in the oral liquid was determined by a color reaction
with thiobarbituric acid in accordance with the method developed by Stalnoy 1.D., Garishvili T.G. [2]. The
activity of the catalase was determined by Karolyuk M.A. method [6], the activity of urease according to
the method of Gavrilova L.M. [6], Lizozyme activity according to Levitsky A.P. method [6].

The results were processed by variational statistical methods of analysis using the Microsoft Office
Excel 2016 software. Statistical processing of the experimental study results was carried out by the methods
of variation analysis using the Student's test. The difference was considered statistically significant at
p<0.01 [3].

Results of the study and their discussion. Carried out clinical studies of the state of hard teeth
tissues in 9—12-year-old children with type 1 diabetes mellitus, showed that the incidence of caries is higher
in both, prevalence and intensity (table 1).

Table 1
State of hard teeth tissues in children with type 1 diabetes, M+m
Groups gfexamlned DMFT DMFS Caries lesion Filling Ext.r agted/
children missing
Healthy children 2.43+0.32 2.43+0.35 0.71+0.10 1.67+0.25 0.05+0.007
Children with diabetes 4.69+0.35 4.69+0.41 3.62+0.40 0.93£0.10 0.14+0.005
mellitus 1 type p<0.005 p<0.005 p<0.001 p<0.005 p<0.001

Note.p — the index of the reliability of differences relative to the group of healthy children.

In children with diabetes mellitus 1type the “caries lesion” component prevails in the structure of
the DMF index is noteworthy, while in healthy children the “filling” component prevails. Already at the
age of 9—12 years, the number of extracted teeth in children with somatic pathology was 2.8 times higher
than in healthy children.
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The study results of the oral liquid calcium content of children with type 1 diabetes mellitus are
shown in figure 1.

It is important to emphasize that the initial level of the studied indicator in children of the studied
groups was reduced. In 6 months after only the sanitation of the oral cavity in children of the comparison
group, the calcium content in the oral liquid practically did not change (p;>0.1), and after 12 months it
became even lower (by 28.1 %, p1>0.05). Children of the main group, 6 and 12 months after the application
of the full course of the developed complex, we noted a significant increase in the calcium content in the
oral liquid (by 36.2 % and 43.1 %, respectively, pi<0.05). These results may indicate the activation of the
remineralizing function of the oral liquid of children with DM 1 after the proposed scheme for the
prevention of caries lesion.

The results of the study of the phosphorus content in the oral liquid of the observed children are
presented in fig. 2.
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Fig.1. The content of calcium in the oral fluid of Fig.2. The content of inorganic phosphorus in the oral fluid
children with DM 1, mmol/l. of children with DM 1, mmol/l.

The oral liquid content of phosphorus children in the comparison group, who underwent only
sanitation of the oral cavity, did not undergo significant changes at all stages of observation (p;>0.1). In
the oral liquid of the main group patients, who additionally received a prophylactic complex in stages, after
12 months an increase in the content of inorganic phosphorus by 19.4 % was recorded, but the changes in
relation to the initial level were unreliable (p=0.1). Comparing the content of phosphorus in children from
different survey groups, a significant difference was found (by 27.9 % more in the main group, p1<0.01).
Studies of the phosphorus content also
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Fig.3. The content of magnesium in the oral liquid of children with comparison group, after sanitation at all stages

DM 1, mmol/. of the study, the studied indicator did not

change significantly (p;>0.01). At the same time, in the oral fluid of the main group, already after 6 months,
there was a tendency to increase the level of magnesium (by 22.3 %, pi>0.1), and after 12 months the
magnesium content increased almost 2 times (p1<0.001).

Remineralizing potential of the oral liquid was increase after the implementation of therapeutic and
preventive measures in the main group of children with DM 1 is evidenced by our determination of the
acid resistance of enamel using the enamel resistance test, the indicators after 12 months changed from 6—
7 points to 1-3 points (p<0.05).

Table 2 shows study results in the oral liquid of children with DM 1 of enzymes that also affect the
processes of mineralization in the oral cavity.

The activity of saliva lysozyme is an indicator of nonspecific antimicrobial protection state of the
oral cavity system. As our studies have shown, in the oral liquid of children with DM 1 activity of lysozyme
is reduced by 5.6 times compared with the activity of the enzyme in healthy children.
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Table 2
Biochemical parameters of the oral liquid of children with DM 1, M+m
. Children with DM 1 Children with DM 1
No. Indices Healthy (before treatment) (after 12 months)
1 MDH content, umol/l 0.33£0.03 0.42+0.04 0.34+0.02
p>0.05 p>0.1
p1>0.05
2 Catalase activity, mkat/] 0.22+0.02 0.12+0.01 0.15+0.01
p<0.001 p<0.05
p1<0.05
3 Lysozyme activity, units/l 0.061+0.006 0.011+0.003 0.026:0.002
p<0.001 p<0.001
p1<0.01
4 Urease activity, 4.83+0.30 18.94+0.89 14.46+1.22
micro-cat/l p<0.001 p<0.001
p1=0.005

Note.p — the index of the reliability of differences relative to a group of healthy children; p1 — the index of the reliability of
differences relative to the indicator before treatment.

On the contrary, urease activity, which indirectly reflects the degree of microbial contamination of
the oral cavity, increases almost 4 times in DM 1 group. After 12 months from the start of preventive
measures in the oral liquid of children, the activity of lysozyme increased by more than 2 times and the
activity of urease decreased by 24 % (p:1<0.01)

In group of children with DM 1 in the oral liquid was an increase in the content of MDH, the end
product of lipid peroxidation (by 27.3 %, p>0.05), on the background of a significant decrease in the
activity of the antioxidant enzyme catalase (1.8 times, p<<0.001). After the courses of developed complex,
we noted a slight increase in catalase activity and a decrease in the content of MDH, which indicated the
normalization of the system “lipid peroxidation — antioxidant protection”.

The morphological structure and mineral composition of tooth enamel is not constant and can
change under the influence of various factors: concomitant pathology, characteristics of mineral
metabolism in the body, composition and properties of saliva, nutrition, etc. [S]. Numerous clinical and
experimental studies have established that the complete mineralization of enamel after teeth erruption
occurs due to the intake of minerals from saliva [10, 14, 15]. As the tooth functions, minerals are constantly
supplied from the oral liquid to the enamel. After 2—4 years, the optimal content of mineral substances is
observed in it and its compaction occurs [8, 9]. In our study, it has been shown that the use of the therapeutic
and prophylactic complex proposed by us in the group of children with type 1 diabetes mellitus increased
the remineralizing properties of the oral liquid by increasing the content of calcium, phosphorus and
magnesium macroelements in it. In the oral liquid was an increase in the activity of the antimicrobial
enzyme lysozyme, a decrease in the content of malondialdehyde on the background of an increase in the
activity of catalase, an antioxidant defense enzyme. The conducted studies indicate a fairly high efficiency
of the proposed treatment and prophylactic complex. The obtained results, in our opinion, should be taken
into account in order to assess the effectiveness of preventive measures, it is recommended to evaluate
biochemical markers researched oral liquid.

1. The the therapeutic and prophylactic complex increased the remineralizing properties of the oral
liquid in children by increasing the content of calcium, phosphorus and magnesium macroelements in it.

2. The increase in the activity of the antimicrobial enzyme lysozyme, a decrease in the content of
malondialdehyde on the background of an increase in the activity of catalase, an antioxidant defense
enzyme was observed in the oral liquid.
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GENDER ASPECTS OF THE DENTAL STATUS IN THE ADULT POPULATION
OF THE KHARKIV REGION

e-mail: sdent_irina@ukr.net

This study is devoted to analysis of the prevalence of small dental defects in the adult population of the Kharkiv region
by gender. Orthopantomograms of 1269 patients of both genders, aged 18 to 84 years, were analyzed. The condition of the dentition
in women is better than that of men, namely: small dentition defects (DDs) in women were less than by 1.10 times, large ones —
less than by 1.16 times, and the DDs absence, conversely, occurred by 1.3 times more frequently than in men, but the established
differences were not statistically significant (x>=8.859, p=0.012). The study performed also showed that women had smaller DDs
in the lower and upper jaws, frontal and lateral areas more frequently than men, but there was no statistical difference between the
prevalence of small DDs with regard to topographic and quantitative characteristics and the gender (p>0.05).

Key words: dentition defects, prevalence, gender differences, gender gap.

10.0. Cannko, LI. Coxonona, K.I. Kapnenko, H.M. YnoBuuenko, C.1. I'epman,
T.B. Tominina, K.B. Ckunan

I'EHJAEPHI ACIIEKTH CTAHY 3YBHUX PAJAIB ¥ TOPOCJIOI'O HACEJIEHHS
XAPKIBCBKOI'O PEI'TOHY

JlocnipkeHHST TPUCBSYEHE aHaNi3y IOMIMPEHOCTI NedeKTiB 3yOHHX psAiB y JOPOCIOr0 HACENeHHS XapKiBCBKOTO
periony B 3ajexHocTi Bix crati. [IpoananizoBano opronantomorpamu 1269 manientiB o6ox crareii y Bini Bix 18 mo 84 pokis.
3arajgom ctaH 3yOHOTrO psy y JKIHOK Kpalluii, HiX y YOJIOBIKiB, a caMme: MOIMIMPEeHicTh Manux nedexris 3yonux psais (I3P) y
*KiHOK Oyia menmoro y 1.10 pasa, Bemukux 3P —y 1.16 pa3za, HDX y YOJOBIKIB, a BiACYTHICTb Oyab-akux /3P, HaBmaku, Oyna
BusBNeHa y 1.3 pasa gacriute, HiX y 4osoBikiB. IIpoTe, BCTaHOBJIEHI BIIMIHHOCTI He OyJIM CTAaTMCTHYHO 3Hadyumu (32=8.859,
p=0.012). ITpoBenene KOCTiIKESHHS TaKOX MOKa3ajo0, U0 JKIHKKA Manu MeHIy Kinbkicts JI3P Ha HiokHil Ta BepxHiil menenax, a
y ¢ponTanbHiii Ta 6GiuHill 007TaCTAX — OLIBLIY, HIXK Y YOJIOBIKIB. AJle CTATUCTHYHOI Pi3HULI MK motuupenicTio Manux 3P mono
TororpaiyHUX Ta KiTbKICHUX XapaKTEepUCTHK Ta cTaTi He Oyio (p>0.05).

KonrodoBi cioBa: nedext 3yOHHUX psiB, MONIMPEHICTh, TeHAEPHI BiIMIHHOCTI, TeHICPHUIT PO3PUB.

The study is a fragment of the research project “Formation and implementation of modern scientific approaches to the
diagnosis, treatment and prevention of dental pathology in children and adults”, state registration No. 0118U000939.

Almost 40 years ago, the World Health Organization drew attention to the need for in-depth
analysis of gender differences in all areas of medicine. But even today, these issues need in-depth study
due to lack of information for both preventive and curative aspects of medicine.
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