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TaKoX MOXKHa BUAINNTM 3 XPOHO/OFIYHI eTanun: AOCNIAKEHHA 33 AONOMOrOK CTaTUCTUYHMUX Ta MAaTEMATUUYHUX
METOZ,iB, PO3BUTOK LUTYYHWUI IHTENEKTY Ta MALIMHHOIO HaBYaHHS, 3aCTOCYBaHHSA WTYYHOTrO iHTENIEKTY A/A aBTOMA-
TM3aLii aHani3y pe3ynbTaTiB METOAIB Bi3yasidau,ii, NOYaTOK 3a/ly4eHHA WTYYHOrO iIHTeNEeKTy 40 aHasli3y NaTorictoso-
riYHMX 306 pakeHb.

KnouoBi cnioBa: WTYYHUIN iIHTENEKT, paK rpyaHoi 3a/103u, WwKana BI-RADS, cKpuHiHT, 6ibniomeTpuiHuMiA aHanis.

THE APPLICATION OF ARTIFICIAL INTELLIGENCE IN THE DIAGNOSIS OF BREAST CANCER: BIBLIOMETRIC
ANALYSIS

Lakhtaryna R. Yu.

Abstract. Breast cancer (BC) remains the leading cause of death among women worldwide. Diagnosis and treat-
ment of BC is determined by a complex interaction of genetic, environmental and socio-economic risk factors.Op-
timization of the diagnosis of this pathology took place thanks to the introduction of breast cancer screening using
radiation imaging methods, but the widespread involvement of BC screening requires significant financial invest-
ments. The use of artificial intelligence (Al) can reduce the level of subjectivity and improve the efficiency of the
diagnosis of BC, while using fewer resources than the current standard diagnostic scheme.

The aim of the work was to carry out a bibliometric analysis and systematization of data on the use of artificial
intelligence to improve the radiation diagnosis of breast cancer.

The authors searched, analyzed, and systematized scientific publications on the use of artificial intelligence in
radiation diagnosis of breast cancer in electronic databases such as PubMed, Scopus, Web of Science, and Google-
Scholar over the past 40 years using the keywords “artificial intelligence” and “breast cancer”. Tools for bibliometric
analysis of the Scopus database and the VOSviewer system for building bibliometric networks were used to visualize
the research results.

According to the results of a bibliometric analysis of publications in the Scopus database using the keywords “ar-
tificial intelligence” and “breast cancer”, it was established that over the past 5 years the number of articles in this
field has increased significantly, and most research is conducted in the United States of America, India, China and
Great Britain. Publication data can be divided into 11 subject areas, the vast majority of which belong to medicine,
computer science, biochemistry, engineering and mathematics.

Using VOSviewer bibliometric network visualization tools, 4,751 publications in the Scopus database using the
keywords “artificial intelligence” and “breast cancer” can be divided into 3 thematic clusters: artificial intelligence,
imaging methods, pathomorphology of breast cancer.

It is also possible to distinguish 3 chronological stages: research using radiological and pathomorphological
methods, the use of artificial intelligence to automate the analysis of the results of imaging methods, the beginning
of the involvement of artificial intelligence in the analysis of pathohistological images.

Key words: artificial intelligence, breast cancer, BI-RADS, screening, bibliometric analysis.
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THE ROLE OF INDICATORS OF MINERAL METABOLISM IN THE DEVELOPMENT
OF COMPLICATIONS OF TOOTH FORMATION DISORDERS IN CHILDREN

Bogomolets National Medical University (Kyiv, Ukraine)
slub@ukr.net

In the spectrum of children's dental diseases, a significant share is made up of disorders of tooth formation. The
imbalance of mineral metabolism, caused by various etiological factors, which occurs in the body as a whole, leads,
in particular, to disturbances in the mineralization processes of the hard tissues of the teeth and the development of
a number of complications, primarily caries.
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The aim is to analyze and summarize existing research on the role of indicators of mineral metabolism in the de-
velopment of complications of tooth formation disorders in children as a basis for development and implementation
of a complex of therapeutic and preventive measures with the use of modern means of remineralizing therapy.

The development of caries in children as a complication of tooth formation due to an imbalance of mineral me-
tabolism is the result of the influence of many factors, both general and local. Common factors include: the presence
of somatic, endocrine, transferred infectious diseases, nutritional characteristics, etc. Local cariogenic factors include
changes in the composition of saliva, in particular, an increase in the content of lactic and pyruvic acids in it, the
activity of lactate dehydrogenase, the presence of pathogenic microflora in the oral cavity, etc. The influence of local
factors leads to an increase in the processes of anaerobic glycolysis and oxidation. The combination of these pro-
cesses with violations of mineralization processes, including calcium-phosphate metabolism, significantly increases
the probability of dental caries in children as a complication of molar-incisor enamel hypomineralization, which is
confirmed, in particular, enamel resistance test indicators.

Conclusions. 1. Analysis of studies on the role of mineral metabolism indicators in the development of complica-
tions of tooth formation disorders indicates the prevalence of carious lesions due to the influence of general and local

factors, in particular, insufficient mineralizing potential of blood serum and oral fluid.

2. The generalization of studies on the role of mineral exchange indicators in the development of complications
of tooth formation disorders creates the basis for the development and implementation of a complex of therapeutic
and preventive measures with the use of modern means of remineralizing therapy.

Key words: mineral exchange, enamel, saliva, hypoplasia, caries.

Connection of the publication with planned research
works.

The work is a fragment of the research work of the
Department of Pediatric and Preventive Dentistry of the
Bogomolets National Medical University (NMU) “Clinic,
prevention and treatment tactics of oral diseases in chil-
dren with combined pathology” (state registration num-
ber 0122U000493).

Introduction.

Mineral metabolism is a set of processes of absorption,
distribution, assimilation and release of mineral
substances, which are found in the body mainly in the
form of inorganic compounds [1, 2]. Mineral substances
play a major role in maintaining acid-alkaline balance,
osmotic pressure of cellular and extracellular fluids, water-
salt exchange, the state of the blood coagulation system,
regulation of the activity of numerous enzyme systems,
processes of mineralization of hard dental tissues, etc.,
i.e., they are of crucial importance for homeostasis.

Disturbances of tooth formation (DTF) constitute a
significant share of dental diseases in children [3], among
which enamel hypoplasia prevails [3, 4]. Insufficient
volume of treatment and preventive measures regarding
DTF, non-observance of individual oral hygiene by the
patient, etc. lead to complications, primarily dental caries.

Data on the occurrence of caries as a complication of
enamel hypoplasia are contradictory. There is a claim that
caries does not develop with enamel hypoplasia, other
authors believe that in persons with the above-men-
tioned developmental defect, carious lesions are diag-
nosed as often as in persons with normally developed
tooth tissues. However, the majority of researchers who
have studied this developmental defect believe that
caries is its main complication [3, 4, 5]. Caries occurs as
a result of disturbances in mineral exchange in the hard
tissues of already formed teeth, while enamel hypoplasia
is a consequence of these changes during the period of
development and formation of teeth.

The aim of the study.

To analyze and summarize existing research on the
role of indicators of mineral metabolism in the develop-
ment of complications of tooth formation disorders in
children as a basis for development and implementation

of a complex of therapeutic and preventive measures
with the use of modern means of remineralizing therapy.

Main part.

Tooth enamel is the hardest tissue of the human body
due to its high content (up to 95%) of inorganic substanc-
es [6].

Using X-ray photoelectron spectroscopy, it was
established that the amount of Ca* in the surface layer
of the mature enamel of permanent teeth increases,
respectively, to 8.8 and 20.7% (p<0.05) compared to
similar indicators in the enamel of tooth buds (22.53+0,
98%) and immature enamel (20.47+1.07 %) [7]. The
value of the Ca/P ratio in the enamel of the rudiments
of immature enamel of permanent teeth was 1.37+0.05
and 1.38+0.08, respectively, which confirms their
insufficient level of mineralization. In mature enamel, this
indicator was significantly higher (1.61+0.04, p<0.05). The
obtained data indicate that the enamel of the rudiments
of permanent teeth and teeth that have just erupted is
insufficiently mineralized and less resistant to caries
damage [7].

In the tooth enamel of children with diseases of
the gastrointestinal tract, in the absence of DTF, a low
calcium-phosphorus ratio was determined [8].

It is known that in the area of the hypoplastic surface,
enamel has a pronounced globular structure with globule
sizes from 10 to 50 nm, the surface of the spot is rough,
not interrupted by cracks due to the presence of collagen
proteins, and does not contain mineral-forming elements
(P, Ca*) [9].

When studying the chemical composition of the in-
tact enamel of permanent teeth at various stages of their
development in the absence of DTF, the following chang-
es were detected by its acid biopsy method: in enamel
biopsies obtained from permanent teeth that erupt-
ed within 6 months (group Ne 1) and after 2 years after
teething (group Ne 2), the calcium content was 2528+63.0
mg/l and 2889+55.0 mg/l, respectively, phosphorus —
1732+42.0 and 1823+47.0 mg/l, respectively [1]. The
Ca/P ratio in samples of group Ne 1 was equal 1.46+0.02,
in group Ne 2 —1.60£0.02. Thus, calcium content was sig-
nificantly (p<0.05) higher in biopsies of intact enamel of
permanent teeth after completion of secondary mineral-
ization compared to intact enamel of permanent teeth at
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the stage of secondary mineralization. Diagnosed prob-
able (p<0.05) an increase in the Ca/P ratio in the intact
enamel of permanent teeth after completion of second-
ary mineralization. There was no significant difference in
the phosphorus content in enamel biopsies of permanent
teeth of both groups.

It was established that the resistance to caries of
the enamel of permanent teeth in the absence of DTF
in children aged 5-9 years (7.75+0.42) and 10-13 years
(7.55+0.45) is low, in 14-18 is determined at the average
level (5.95+0.34) [10]. Enamel resistance test (TER) in the
main and control groups of children with systemic enamel
hypoplasia (SEH) was 4.60+0.15 and 4.68+0.18, respec-
tively [4].

One of the etiological factors leading to the occur-
rence of DTF and, in particular, molar-incisor enamel hy-
pomineralization (MIH) as a type of hypoplasia, can be
changes in calcium-phosphorus metabolism [11].

It has been established that the strength of enamel is
reduced by 50-75% in case of MIH and correlates with the
increase in its carbonate content [5].

Research conducted by us [3] showed that in the
areas of affected enamel of permanent teeth in children
with defects of hard tissues, a probable decrease in the
content of Ca and P is determined, to a greater extent in
MIH compared to SEH, and there is a more pronounced
degree of violations in the presence of chronic diseases of
internal organs in children when comparing with persons
without somatic pathology [3]. The dependence of TER
indicators on the age of the examinees was confirmed,
which is due to the insufficient degree of mineralization
of tooth enamel. The average degree of TER prevailed,
more pronounced in children with MIH, which indicates
a higher probability of developing caries in them as a
complication of DTF.

During the life of an individual, the processes
of demineralization (outflow of minerals) and
remineralization (re-entry of minerals) occur in tooth
enamel, which are balanced under physiological
conditions. Common cariogenic factors include: the
presence of somatic diseases, contact with ionizing
radiation, etc. [12-14]. The influence of the above factors
can lead to the development of caries in children as a
complication of DTF in general, and enamel hypoplasia,
in particular [5].

Local cariogenic factors include pathogenic plaque
microflora, changes in the quantitative and qualitative
composition of saliva, consumption of food products with
a high content of refined carbohydrates [15]. A local risk
factor for caries as a complication of SEH in children is also
a significant increase in the content of lactic and pyruvic
acids in saliva and the activity of lactate dehydrogenase
[9]. This indicates the strengthening of the processes of
anaerobic glycolysis, which occurs when physiological
processes are disturbed in the tissues of the oral cavity
and is combined with the strengthening of oxidation
processes.

The optimal physiological mineralizing mediator in the
oral cavity is saliva, which plays an important role in the
occurrence of dental diseases [9, 15, 16]. As you know,
saliva is classified as an inorganic component chlorides,
hydrocarbons, phosphates and other salta number of
elements — sodium, potassium, calcium [16]. The content
of Cain saliva is 1-3 mmol/|, P — 3.23-5.07 mmol/I [16].

Violations of the chemical characteristics of saliva
are accompanied by changes in its mineralizing poten-
tial [16]. It was shown that in healthy children the con-
tent of total calcium (1.31+0.22 mmol/l) and phosphorus
(6.15+0.37 mmol/I) was within the age norm [17]. The cal-
cium-phosphorus ratio was higher in children with multi-
ple caries compared to healthy children (0.54 and 0.21,
p<0.05).

The indicator of low mineralizing potential of the
oral fluid of children with the absence of DTF living in
the mountainous zone of Ukraine was 1.86+0.13 [18]. In
children with multiple dental caries, a lower content of
total calcium (1.02£0.08 mmol/I, p<0.05) and inorganic
phosphorus (3.81+0.31 mmol/l, p<0.05) was found in the
oral fluid compared to children with a low level of caries
intensity [19].The above-mentioned trend also occurred
in 3-6-year-old children [20]. The levels of calcium and
inorganic phosphorus in the saliva of children with no
dental caries were found to be higher than in children
with early childhood caries [20].

A significant (p<0.05) decrease in calcium content in
saliva was found in children aged 7-15 years in group Ne 2
(df + DMF = 5) when compared with individuals of group
Ne 1 (df + DMF = 0), regardless of the sex of the examinees
[21]. The degree of disturbances of mineral metabolism in
the hard tissues of the teeth in children with SEH directly
correlates with the severity of enamel hypoplasia [22].
With its mild form, the content of total calcium in the oral
fluid was likely (p<0.05) was lower and was 0.85+0.05
mmol/l, phosphates —2.42+0.05 mmol/l. With moderate
severity and severe forms of the disease, a high degree of
mineralization of oral fluid with relatively stable activity
of alkaline phosphatase was diagnosed, which indicates
compensation of the chronic process.

In the children with DTF examined by us [3], a violation
of mineral metabolism indicators was found — a significant
(p<0.05) decrease in the level of Ca and P in the oral fluid
during MIH against the background of the presence/
absence of the compensation stage of chronic diseases
of internal organs, including — in persons with burdened
radiation anamnesis and a significant (p<0.05) decrease
in phosphate content in children with SEH, not burdened
by somatic pathology.

The presence of somatic pathology in children affects
the state of mineral metabolism in the oral cavity. Study
of the state of indicators of acid-alkaline balance in the
oral cavity of children 6-12-year-olds and adolescents
with juvenile rheumatoid arthritis (the main group) in
comparison with healthy children of the same age [23]
showed that in the main group, against the background of
impaired saliva secretion and the balance of the chemical
components of the oral cavity, there is a destabilization
of the acid-base balance regulation system. In the exper-
imental work [24], it was established that a feature of
tooth damage in adjuvant arthritis is significantly higher
indicators of the number of teeth affected by caries com-
pared to intact animals.

A significant increase in the level of calcium and phos-
phates in the oral fluid was diagnosed in children with
Down syndrome [25] and children with bronchial asthma
with high intensity of dental caries [26].

A number of methods have been proposed to assess
the state of the bone tissue to which tooth enamel be-
longs, including the densitometric method based on the
determination of bone mineral density [27, 28]. It was
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established that the intensity of caries in children with
a decompensated form of caries with preserved mineral
density of bone tissue is significantly lower than in chil-
dren with signs of osteopenia and osteoporosis [29]. The
bone strength index based on the results of densitome-
try in 12-year-old children with multiple dental caries was
74.70£2.34%, in 15-year-old children it was 79.40+2.35%,
which is below the normative values [19].

Numerous studies have confirmed the relationship
between an insufficient level of vitamin D and the
development of dental caries in children in the absence of
DTF [30, 31, 32]. Vitamin D deficiency is accompanied by
insufficient activity of antibacterial peptides, a decrease
in saliva secretion and a low level of Ca in it. When
examining a group of 344 children from the state of
Virginia (USA), it was found that a high concentration of
25(0OH) vitamin D and calcium in blood serum (p=0.019
and p<0.0001, respectively), as well as breastfeeding
(p<0.001) significantly reduced the risk of early childhood
caries [33].

Summarizingtheliteraturedatapresentedinthereview,
it should be noted that the violation of the physiological
balance between the processes of demineralization and
remineralization of enamel, which take place during the
life of an individual, creates the basis for the development
of DTF [9]. Most studies have confirmed that among the
complications of enamel hypoplasia, the most significant
part is its carious lesion. It has been shown that caries
resistance in SEH depends on age: it is lower in children of
younger and middle age groups compared to teenagers
[4, 10, 19, 20]. In the presence of MIH as a type of SEH,
the resistance of enamel to carious damage decreases [3].

Numerous works have established that general and
local factors are the factors of induction of DTF. Common
include the presence, in particular, in children of somatic
pathology at various stages of exacerbation (diseases of
the gastrointestinal tract, bronchopulmonary system),
some autoimmune diseases (rheumatoid arthritis),
congenital diseases (Down syndrome), the influence of
negative environmental factors (ionizing radiation and a
number of others) [3, 8, 12-14, 23, 25, 26].

The presence of systemic processes in children
characterized by a decrease in the mineral density of
bone tissue (osteopenia, osteoporosis) indicates a higher
intensity of caries in them compared to those in which
there are no changes in bone tissue [29]. A number of
authors have confirmed the existence of a relationship
between the level of vitamin D as a predictor of bone
mineral density and the development of dental caries
[30-32]. Deficiency of this vitamin causes insufficient
activity of antibacterial peptides in saliva, combined with
a decrease in its secretion and calcium content. Increasing
the concentration of vitamin D, which is facilitated, in
particular, by breastfeeding, is significant (p<0.001)
reduces the risk of early childhood caries [33].

Numerous studies have confirmed that local
cariogenic factors include the presence of pathogenic
plaque microflora, changes in the quantitative and
qualitative composition of saliva, consumption of food
products with a high content of refined carbohydrates,
etc. [15, 16]. At the stage of formation of the rudiments
of permanent teeth and teeth that have just erupted,
the presence of an insufficient degree of mineralization
of saliva [7] leads to a decrease in enamel resistance to
the occurrence of caries. If the secondary mineralization

of tooth enamel has been completed in the absence of
negative risk factors, its resistance to caries is significantly
higher and is probably caused by (p<0.05) due to its
higher calcium content [1]. It has been established that
reduced intake of calcium, magnesium, and fluorine in
the body are risk factors for dental caries in children [34],
especially in the presence of defects in the development
of enamel (its hypoplasia) [35]. Local factors caused by a
violation of the balance of physiological processes in the
tissues of the oral cavity potentiate the occurrence of
caries as a complication of SEH in children. At the same
time, there is a shift in the balance toward oxidation as
a result of anaerobic glycolysis caused by a significant
increase in the content of lactic, pyruvic acids, and lactate
dehydrogenase in saliva [9].

The above studies confirm that early childhood caries
is a global problem today, so the issue of predicting the risk
of this pathology is extremely relevant. We [36] developed
a regression linear model for predicting the probability of
caries occurrence as a complication in children of different
age groups with SEH of permanent teeth based on criteria
characterizing the hygienic condition of the oral cavity
(Green-Vermillion index) and the resistance of tooth
enamel (enamel resistance test, content phosphates in
intact enamel and oral fluid). The proposed regression
linear model is recommended for implementation in
the practical activities of medical institutions of Ukraine.
This will make it possible to optimize dental supervision
of children of different age groups, including residents of
areas contaminated with radionuclides as a result of the
accident at the Chernobyl NPP [37].

The analysis of information sources regarding the
prevention of dental caries in children as a complication
of SEH, conducted by scientists in 2017 [38], proved the
need for further optimization of treatment and prevention
measures for this pathology. Currently available literature
data on the problem of mineral metabolism in the body
of children in general and local violations in the context
of dental status, in particular; the influence of various
negative factors on the development of caries as a
complication of DTF, require further in-depth study and
development of a complex of treatment and preventive
measures to minimize these violations.

Conclusions.

1. Analysis of studies on the role of mineral metabolism
indicators in the development of complications of tooth
formation disorders in children indicates the prevalence
of carious lesions due to the influence of general and local
factors, in particular, insufficient mineralizing potential of
blood serum, oral fluid, etc.

2. The generalization of studies on the role of mineral
exchange indicators in the development of complications
of tooth formation disorders in children creates the basis
for the development and implementation of a complex
of therapeutic and preventive measures with the use of
modern means of remineralizing therapy.

Prospects for further research.

The presence of a problem associated with changes
in the processes of mineral exchange as a cause of the
development of tooth formation disorders in children
indicates the need to develop and implement a complex
of therapeutic and preventive measures with the use
of modern means of remineralizing therapy for the
prevention of their complications, including dental caries.
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PO/1b MOKA3HUKIB MIHEPAJ/IbHOIO OBMIHY Y PO3BUTKY YCKNAAHEHDb
NOPYLUEHb ®OPMYBAHHA 3YEIB Y AITEN

HauioHanbHuii meauuHuii yHiBepcutet imeHi 0. O. Boromonbuga (M. Kuis, YkpaiHa)
slub@ukr.net

B cnekmpi cmomamosnoziyHUx 3axe80pto8aHs dimeli cymmesy 4YacmKy CmaHo8aame NopyuleHHA opMy8aHHA
3ybie. [uzbanaHc mMiHepanbHO20 06MiHY, 3ymoesneHull Pi3HUMU emioao02iYyHUMU YUHHUKOMU, AKUl Mae micye
8 OpP2aHi3Mi 8 uinomy, npuzeooums, 30Kpema, 00 rnopyweHs npoyecie miHepanizayii meepoux MKaHuH 3ybis i
p038UMKY pPAOY YCKAAOHEeHb, 8 nepuly Yyepay — Kapiecy.

Mema: npoaHanizysamu ma y3a2anbHuUmu icHyto4i 00cni0nceHHs Wooo posi NOKA3HUKI8 MiHepaabHo20 06MiHYy
Y PO38UMKY YCKAAOHEeHb MopyuleHb hopmysaHHA 3ybie y dimeli Ak nidepyHms 0214 po3pobKu ma 8rnposadHeHHs
KOMIAEKCY MiKy8anbHO-NpoginakmuyHUX 3ax00i8 i3 3acmocy8aHHAM Cy4acHUX 3acobie pemiHepanizyoyoi meparii.

Pozsumok Kapiecy y dimeli iK yCKn1a0HeHHSA NopyuweHHs popmyeaHHs 3ybie 8Haci0oK Ou3banaHcy MiHepaabHO20
06MiHy € HacniOKom erisiusy 6a2ambox YUHHUKIB, AK 3a2asbHUX, MAK i micyesux. 3a2aabHi (haKmMopu B8KAOYAOMb!
HAABHICMb COMAMUYHUX, €HOOKPUHHUX, fepeHeceHux [HheKyiliHux 3axeoprosaHb, 0cobausocmi xap4yysaHHA
mouwo. []Jo micuesux KapiecoeeHHUX YUHHUKI8 HaAexams 3MiHU CKAa0y C/AUHU, 30Kpema nidsuujeHHs emicmy 8 Hill
MOJI0YHOI, NiPOBUHO2PAOHOI KUC/I0M, GKMUBHOCMI 1aKMamaoe2iopo2eHasu, Has8HICMb Nnamo2eHHoi MiKkpogopu 8
MOPOXHUHI poma mouwjo. Bniaue micyesux YUHHUKIB npu3800umMs 00 MocuUneHHs rnpoyecie aHaepobHo20 aniKonizy i
OKUCneHHA. [T0eEOHAHHA yux Mpoyecie 3 MopyuweHHAMU Npoyecie miHepanizayil, y momy 4yucai Kansyili-gpocghopHozo
06MiHy, cymmeso nidsuujye UmMmosipHicmos BUHUKHEHHSA y Oimeli Kapiecy 3ybie AK YCKAAOHEeHHS MOosApHO-Pi3uesoi
einomiHepanizauii emani, wjo Niomeepoxcyemocs, 30Kpema, MOKA3ZHUKAMU mecmy emanesoi pe3ucmeHmHocmi.

BucHogKu. 1. AHaniz 00cnioneHb Wo00 posi MOKA3HUKIE MiHepanabHo20 06MiHYy y pPO38UMKY YCKAAOHEHb
rnopyweHes ¢opmysaHHsA 3ybie cgid4ume npo npesasnto8aHHA KAPIO3HO20 ypamceHHs, 0b6YyMOo6/aeH020 B8MaUu8oM
3020/1bHUX MA MiCUesux YUHHUKI8, 30Kpema HedoCmamHim MiHepanizyrouyum rnomeHyiasnom cuposamku Kposi ma

pomosoi piduHu.

2. Y3aeanbHeHHS 00CnidOHeHb Wo000 posi MOKA3HUKIE MiHepasnabHo20 06MIHY Yy po38UMKY YCKAQOHEeHb
rnopyweHo popmysaHHs 3ybie cmeoptoe nidepyHmsa 018 Po3pobKU ma 8rnposadHeHHS KOMI/AEKCY AiKy8asnbHO-
npoginakmu4Hux 3axo00ie i3 3acCmocy8aHHAM Cy4acHUX 3acobie pemiHepanizyroyoi meparii.

Knro4voei cnosa: miHepanbHuUli 06MiH, emasns, CAUHQA, 2inonaasis, Kapiec.

3B8’A30K ny6niKauii 3 n1aHOBMMM HAayKOBO-A0CAIA-
HUMMK poboTamu.

PoboTa € ¢pparmeHTOM HayKoBO-AOCHiAHOT poboTu
Kadeapu AMTAYOT TepaneBTUYHOI CTOMATONOTrii Ta Npo-
®iNnaKTMKM CTOMATO/IONYHUX 3axBOpOBaHb HauioHanb-
HOro meauyHoro yHisepcutety (HMY) imeHni O. O. boro-
monbuA «KniHika, npodinakTMKa Ta NikyBa/ibHa TaKTUKa
3aXBOPIOBAHb MOPOXKHMHW POTa Yy AiTel Ha T/i NoeaHa-
Hoi natosorii» (N2 aepkpeectpauii 0122U000493).

Bcryn.

MiHepanbHUn 0BMIH — Le CyKynHicTb npouecis
BCMOKTYBAHHSA, PO3MOAiny, 3aCBOEHHA | BUAINEHHA Mi-
HepaNbHUX PEYOBUH, AKI 3HAXOAATHCA B OPraHiami ne-
peBaXKHO Yy BUMALI HeopraHiuyHMX cnonyk [1, 2]. MiHe-
panbHi PEYOBUHM BiAirpatoTb rO0BHY POb Yy NiATPUML
KUCNOTHO-NYXKHOI pPiBHOBArn, OCMOTUYHOIO TUCKY KAi-
TUHHUX i NO3aKNITUHHUX PiAMH, BOAHO-CONbOBOMY 06Mi-
Hi, CTaHi CUCTEMM 3ropTaHHA KPOBI, perynau,ii 4ianbHOCTI
YncneHHUx pepMeHTHUX CUCTeM, MpoLecax MiHepanisa-
Lii TBEPAMX TKAHUWH 3y6iB Ta iH., TOOTO MatOTb BUpiLIa/b-
He 3HaYeHHA ANA rOMeoCcTasy.

MopyweHHs popmyBaHHA 3y6iB (MP3) cTaHOBNATL
3HAYHY YaCTKy CTOMATOJIONYHMX 3aXBOPKOBAHb Yy AiTei
[3], cepen aKkux npesantoe rinonnasia emani [3, 4]. He-
[OCTaTHIN 06’em niKyBanbHO-NPOdINAKTUUYHMX 3ax0A4iB
wono Nd3, HegoOTPMMaHHA IHAMBIAYANbHOT TiriEHN No-
POXHUHW POTA NALEHTOM Ta iH. 3yMOBJIIOIOTb BUHMK-
HEHHSA YCKNagHEeHb, Hacamnepes Kapiecy 3ybis.

[aHi Wwoa0 BUHUKHEHHA Kapiecy AK YCKAagHEeHHA
rinonnasii emani, cynepeynmsi. ICHYe TBEPAKEHHSA, WO

npwv rinonaasii emani Kapiec He PO3BMBAETLCA, iHLUI aBTO-
pW BBAXKatOTb, WO Yy OCib, AKi MatoTb BULLEBKA3aHY Bagy
PO3BUTKY, Kapio3HE yparKeHHA AiarHOCTYETbCA TaK CaMo
4acTo, AK i y 0cib 3 HOpMaNbHO PO3BMHEHUMM TKAHMHA-
Mun 3yba. OgHak, GinbWicTb AOCAIAHMKIB, AKI BUBYANU
[aHy Bagy PO3BUTKY BBAXKatoTb, LLLO OCHOBHUM ii ycKnag-
HEHHsM € Kapiec [3, 4, 5]. Kapiec BUHMKaAE B pe3ynbrari
nopyLeHb MiHepanbHOro obmiHy B TBEPAMX TKAaHMHaX
y*e chopmoBaHuMX 3y6iB, B TOW Yac K rinonnasia emani
€ HacNigKOM UMX 3MiH B nepioa po3BUTKY | GOpMyBaHHA
3ybiB.

Merta gocnigKeHHs.

MpoaHanisyBaT Ta Yy3araibHUTK iCHYyIOYI 40CAi-
OKEHHA WOoA0 PoJii NOKa3HMKIB MiHepasibHOro 0b6MiHy
Yy PO3BUTKY YCKNagHEHb NopylieHb GopmyBaHHA 3y6iB
y AiTel AK nigrpyHTA Ana po3pobKu Ta BNpOBaAKeHHA
KOMMNJIEKCY NiKyBanbHO-NPOdIiNaKTUUHUX 3ax04iB i3 3a-
CTOCYBaHHAM Cy4yacHWMX 3acobiB pemiHepanisytoyoi Te-
panii.

OCHOBHa 4YacTuHa.

3ybHa emanb € HanbinblL TBEPAOH0 TKAHWHO opra-
Hi3My NIOAMHM, WO 3YMOB/IEHO BUCOKMM BMIiCTOM B Hill
(10 95%) HeopraHiYHUX PeYoBUH [6].

MeTogom peHTreHPOTOENEKTPOHHOI CreKTpocKonii
BCTAHOB/IEHO, WO KinbKicTb Ca®* B NoBepxHEBOMY Luapi
3pinoi emani nocTiliHMX 3y6iB NigBMLLYETbLCSA, BiANOBIA-
HO, 0 8,8 Ta 20,7% (p<0,05) NopiBHAHO 3 aHaNOTYHUMM
NnokasHWKamMuM B emani 3a4yaTkis 3y6is (22,53+0,98%) Ta
He3pinin emani (20,47+1,07%) [7]. 3HauyeHHs Koediui-
eHTy Ca/P B emani 3a4aTKiB He3pinoi emani NocTikHMUX
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3y6iB cTaHOBWMAO, BignosigHo, 1,37+0,05 Ta 1,38+0,08,
WO MiATBEPAMKYE HeAOCTaTHIM piBeHb iX miHepanisauii.
B 3pinit emani uen NokasHWMK B6yB AOCTOBIPHO BULLUM
(1,61+0,04, p<0,05). OTpuMaHi AaHi cBig4aTh, LLO eMasb
3a4aTKiB MOCTiIMHMX 3y6iB Ta 3y6iB, AKi WOMNHO Npopisa-
JINCb, € HEAOCTAaTHbO MiHEpPani30BaHO i MeHLW pesuc-
TEHTHOIO [10 YParkeHHs Kapiecom [7].

B 3y6Hili emani giTei i3 3axBOPOBAHHAMM LLUTYHKO-
BO-KMULUKOBOTO TPaKTy, 3a BigcyTHocTi NP3 BM3HaYaBcA
HU3bKNI KanbLiit-pocdopHmin KoediuieHT [8].

Bigomo, Wwo B AinAHUi rinonna3oBaHOi MOBEPXHi
ema/ib Ma€e BUPAXKeHY roBYNApHY CTPYKTYpPY 3 po3mipa-
MU rnobyn Big 10 Ao 50 HM, NOBEPXHA NAAMU WEpPexaTa,
He MepepuBaAETLCA TPILLMHAMM 33 PAXYHOK HaABHOCTI
KoniareHoBux BifKiB i He MiCTUTb MiHEPaNOyTBOPHOHOUNX
enemenris (P, Ca?*) [9].

Mpy BMBYEHHI XiMIYHOrO CKNagy iHTAKTHOI emani
NocCTiMHUX 3y6iB Ha Pi3HUX eTamax iXx Po3BUTKY 3a Big-
cyTHocTi Nd3, meTogom ii KMcAoTHOI bioncii 6yan Bu-
ABNEHi HACTyMHi 3MiHM: B BionTaTax emani, OTPMMaHUX
3 MoCTiHKUX 3y6iB, AKi Npopi3aancb B CTPOK A0 6 micsa-
uiB (rpyna Ne 1) Ta nicaa 2-x pokis nicaa npopisyBaHHA
(rpyna Ne 2), BmicT KanbLjito cTaHoBUB 2528+63,0 mr/n Ta
2889+55,0 mr/n, BignosigHo, docdopy — 1732+42,0 Ta
1823+47,0 mr/n, BignosigHo [1]. CnissigHoweHHa Ca/P
y 3pa3Kkax rpynu Ne 1 popisHtoBano 1,46+0,02, B rpyni
Ne 2 — 1,60+0,02. TakMM YMHOM, BMICT KanblLiito byB go-
cToBipHO (p<0,05) BMWMM B bionTaTax iHTaKTHOI emani
nocTiMHUX 3y6iB Nicna 3aBepLleHHA BTOPMHHOI MiHepa-
ni3auii y nopiBHAHHI 3 iIHTAKTHON eMa/ito NOCTiINHUX
3y6iB Ha eTani BTOPUHHOT MiHepani3auii. [iarHoctoBaHo
BiporigHe (p<0,05) 36inblueHHA cnisBigHowWweHHA Ca/P B
iHTAKTHi emMani NocTiMHKUX 3y6iB Nicaa 3aBepLUEHHA BTO-
PUHHOI MiHepani3auii. [LocToBipHOI pi3HML, LWOAO0 BMICTY
¢docoopy B bionTaTtax emani nocTiliHMX 3y6iB 060X rpyn
He BMABNEHO.

BcTaHOBNEHO, WO PE3UCTEHTHICTb A0 Kapiecy emani
nocTinHux 3y6iB npu BiacyTHocTi M3 y aitei Bikom 5-9
pokis (7,75+0,42) Ta 10-13 pokis (7,55+0,45) € HU3bKOIO,
y 14-18-piyHMX BM3HAYAETLCA Ha CepeaHbOMY PiBHI
(5,95+0,34) [10]. Tect emaneBoi peaucteHTHocTi (TEP) B
OCHOBHili i KOHTPO/IbHIN rpynax AiTen 3 CUCTEMHOLO TiMo-
nnasieto emani (CrE) ctaHosums 4,60+0,15 Ta 4,68+0,18,
BianosigHo [4].

OpHWMM i3 eTioNOFYHUX YMHHMKIB WO NPU3BOAMUTD
00 BUHUKHEHHA M®3 i, 30kpema, MoNApPHO-PI3LEBOI Ti-
nomiHepanisauii emani (MPl) sk pisHoBuay rinonnasii,
MOXKYTb BYTW 3MiHM KanbLin-¢ocdopHoro obminy [11].

BcTaHOBAEHO, WO MiLHiICTb emMani npu MPT 3HMKeHa
Ha 50-75% i Kopentoe 3i 3pocTaHHAM B Hill BMiCTy Kap-
6oHariB [5].

MpoBeaeHi Hamu pocnigxeHHA [3] nokasanu, wo B
OiNAHKaX yparkeHoi emani nocTinHux 3y6is y aitel 3 Ba-
AaMu TBepAUX TKAHWH BU3HAYAETbCA BipOTiAHE 3HUXKEH-
HA BMicTy Ca Ta P, 6inblioto mipoto npyu MPI nopiBHAHO 3
ClE, Ta Ma€e micue 6inbl BUPaXKeHUI CTyNiHb NOpYLWeHb
33 HaABHOCTI y AiTel XpOHIYHMX 3aXBOPIOBAHb BHYTPILL-
HiX OpraHiB Npu cniBcTaBseHHi 3 ocobamm 6e3 comaTny-
Hoi naTonorii [3]. NigTBEepAKEHO 3a/1eXKHICTb NOKA3HMKIB
TEP Bif BiKy 0bOCTeXeHMX, O 3yMOB/IEHO HEAOCTaTHIM
cTyneHem MiHepanisauii emani 3y6is. lMNepeBaxaB ce-
peaHin ctyniHb TEP, 6inbw BMparkeHui y aiteri 3 MPT,
LLLO CBIAYUTb NPO BULLY MMOBIPHICTb PO3BUTKY Y HUX Ka-
piecy AK ycknagHeHHA M3,

MpoTarom KutTa iHAUBIAYymy B emani 3yb6iB Biaby-
BalOTbCA Npouecy AemiHepanisauii (Buxia miHepanbHUX
peyoBMH) Ta pemiHepanisaujii (NOBTOpHE HaAXOAMKEH-
HA MiHepaNbHUX PEYOBUH), AKi B ¢i3ionoriyHnx ymosax
36a/1aHCOBaHI. 3arasibHi KapiecoreHHi YMHHWUKK BK/IO-
YaloTb: HAABHICTb COMATMYHWX 3aXBOPIOBAHb, KOHTAKT
3 iOHi3yIOYMM BMMPOMIHIOBAHHAM Towo [12-14]. Bnaus
BULLEBKA3aHUX YNHHMKIB MOXKe 3yMOB/IHOBAaTU PO3BUTOK
Y AiTel Kapiecy K ycknagHeHHs M®3 3aranom, Tak i rino-
nnasii emani, 3okpema [5].

Jo micueBnX KapieCOreHHUX YMHHUKIB BiAHOCUTLCA
natoreHHa Mikpodsiopa 3ybHOro HanboTy, 3MiHU Kifb-
KICHOTO i AKICHOrO CKNaAy C/AVHW, BXUBAHHA Xap4yOBWX
NPOAYKTIB 3 BE/IMKMM BMiCTOM padiHOBaHMX BYIEBOAIB
[15]. MicueBum dakTopom PU3UKY Kapiecy AK ycKnag-
HeHHA CTE y aiTei € TaKOXK 3HaYHe NigBULLEHHA BMICTY B
C/IVHI MOJIOYHOI, NiIPOBUHOIPAAHOI KUC/IOT Ta aKTUBHOCTI
NakTatgerigporeHasu [9]. Lle cBigumMTb Npo NOCUMNEHHS
npoLLecis aHaepobHOro rnikonisy, Wo BMHUKAE NPU Mo-
pYyLUeHHi ¢i3ioNoriyHMx NpoLLeciB B TKAHNUHAX MOPOXKHU-
HW poOTa i NOEAHYETLCA 3 MiIACMNEHHAM MPOLLECiB OKMUC-
NEHHA.

OnTMmanbHUM i3ioNoriyHMM mMiHepanisytoymm no-
cepefHMKOM B MOPOXHUHI pOTa € C/NHA, AKa Bifirpae
BaXX/INBY POJib Y BUHUKHEHHI CTOMATO/IONYHUX 3aXBO-
ptoBaHb [9, 15, 16]. AK BiAOMO, 4O HEOpraHiYHUX KOM-
NMOHEHTIB CAWMHWU BiAHOCATb XJI0PUAM, FigpoKapboHaTH,
docdaTtu Ta iHWI coni pagy enemeHTiB — HaTpIto, Kanito,
Kanbuito [16]. Bmict Ca B camHi cknagae 1-3 mmonb/n,
P —3,23-5,07 mmonb/n [16].

MopyLleHHA XIMIYHMX XapaKTePUCTUK CAMHU Cynpo-
BOAJKYHOTbCA 3MiHamM ii miHepanisyt4oro noteHuiany
[16]. NoKkasaHo, Wo y 340p0BUX AiTel BMICT 3ara/ibHOro
Kanbuito (1,31+0,22 mmonb/n) Ta pocdopy (6,15+0,37
MMO/b/N) 3HAaXoAMBCA B MeXKax BikoBoi Hopmu [17].
Kanbuini-pochopHuii KoeodiuieHT by BUWMM Y aiTel 3
MHOXWHHUM KapiecoM NOPIBHAHO 3i 340POBMMM AiTbMU
(0,54 1a 0,21, p<0,05).

MOKa3HMK HM3bKOrO MiHepanisyt4oro mnoTeHLia-
Ny poTOBOI pianHM aiten 3 BiacyTHicTio NP3, Wo mew-
KaloTb Y TFipCbKilt 30Hi YKpaiHu, ctaHosuB 1,86+0,13
[18]. Y piTelt 3 MHOXMHHUM Kapiecom 3y6iB B poTOBIl
piaVHI BMABNEHO HMMKUYMI BMICT 3arasibHOro Kanbliito
(1,0240,08 mmonb/n, p<0,05) Ta HeopraHidHoro pocdo-
py (3,81+0,31 mmonb/n, p<0,05) nopiBHAHO 3 AiTbMMU 3
HU3bKUM pPiBHEM iHTEHCMBHOCTI Kapiecy [19]. BulieBka-
3aHa TeHAeHUia mana micue iy 3-6 — piyHux giten [20].
PiBHi Kasbujto i HeopraHiyHoro ¢ochopy B CAMHI OcCib
OUTAYOTO BiKy 3 BiACYTHICTIO Kapio3HOTo ypaKeHHs 3y6iB
BUABUINCA BULLMMM, HIXK Yy AiTEN 3 PaHHIM ANTAYUM Ka-
piecom [20].

JoctoBipHe (p<0,05) 3HM)KEHHS BMICTY Kanbliito
B CMHiI Byno BCTaHOBMEHO y AiTeit Bikom 7-15 pokis B
rpyni Ne 2 (kn + KMB = 5) npu nopisHAHHI 3 ocobamu
rpynu Ne 1 (kn + KMB = 0), He3anexHo Big cTaTi obcTe-
*eHux [21].CTyniHb nopyleHb MiHepanbHOro o6miHy B
TBepAMX TKaHWHax 3y6is y aiten 3 CTE npaAmo Kopentoe
3 TAXKKicTIO rinonnasii emani [22]. Mpwu nerkint i popmi
BMICT y POTOBIl pigMHi 3arasbHOro Kanblito 6yB Bipo-
riaHo (p<0,05) HuskuMm i ctaHosuB 0,85+0,05 mmonb/n,
docoaris — 2,42+0,05 mmonb/n. Mpn cepegHbOMy CTy-
neHi TAXKKOCTI | BaXKKMX dopMax 3aXBOPHOBAHHSA AiarHoc-
TOBAHO BMCOKMIA CTyNiHb MiHepani3aLii poToBoOi pianHU
npu BigHOCHO cTabinbHilM aKTUBHOCTI NyXHoi docdaTa-
3U, LLLO BKA3YE Ha KOMMEHCAL,it0 XPOHIYHOrO npouecy.
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Y obcTexeHux Hamu aiteit 3 NP3 [3] BcTaHOBNEHO
NOpYyLUEHHSA NOKAa3HMKIB MiHepanbHOro obMiHy —cyTTeBe
(p<0,05) 3HMKeHHs piBHA Ca Ta P B poToBiii piguHi npu
MPT Ha ¢OHi HasBHOCTI/BiACYTHOCTI cTaaii KoMmneHcauii
XPOHIYHMX 3aXBOPHOBAHb BHYTPILWHIX OpraHis, y Tomy
umncni — y ocib 3 06TAKEHUM pagiauiiHMM aHaMHEe30M
Ta pgoctoBipHe (p<0,05) 3meHLWweHHa BmicTy dpocdarTis y
aiteli 3 CTE, He 06TAMKEHUX COMaTUYHO NaTOJIOTIED.

HaaBHicTb comaTMyHOI naTtonorii y AiTen BNAMBAE
Ha CTaH MiHepanbHOro obMmiHy B MOPOXKHUHI poTa. Bu-
BYEHHA CTaHY MOKA3HMKIB KUCAOTHO-/YXKHOI PiBHOBa-
r'M B MOPOKHUHI poTa y AiTei 6-12 pokiB Ta nignitkis 3
IOBEHIZIbHMM PEBMaTOIAHMM apTPUTOM (OCHOBHa rpyna)
Yy NMOPIBHAHHI 3i 30POBUMU AiTbMWU AHANIOTNIYHOTO BiKYy
[23] nokazano, wo y oci6 ocHoBHOI rpynu Ha GpoHi nopy-
LIEeHHS BUAINIEHHA CAUHU | BanaHcy XiMIYHUX CK1ag0BuUX
cepefoBULLLA MOPOXKHMHM POTa MAE Micle aecTabinisa-
Lif cMctemm perynauii KWUCN0THO-OCHOBHOI piBHOBaru. B
eKcnepumeHTanbHin poboTi [24] BCcTaHOBNEHO, WO OCO-
6amBicTIO ypaxkeHHA 3y6iB npu aa’ toBaHTHOMY apTPUTI €
L0CTOBIPHO BULLi MOKA3HMKM KiJIbKOCTI YpaXKeHUX Kapie-
coMm 3y6iB NOPIBHAHO 3 iIHTAKTHUMM TBAaPUHAMM.

[ocToBipHe 3pocTaHHA piBHA Kanbuito Ta docdaTis
B POTOBIl pigMHI AiarHOCTOBaHO y AiTeN 3 CUHAPOMOM
[JayHa [25] Ta giteli 3 6poHxiaibHOK acTMOO NpW BUCO-
Kill iHTeHCMBHOCTI Kapiecy 3y6is [26].

[OnAa OuiHKM CTaHy KiCTKOBOI TKAHMHW, 00 AKOI Ha-
NeXuTb eManb 3ybiB, 3aNpPoONOHOBAHO PAAL METOAIB, Y
TOMY YMCAi — AEHCUTOMETPUYHUIA METOZA, 3aCHOBAHUM
Ha BU3HaYeHHi MiHepanbHOI LWiNbHOCTI KicTkM [27, 28].
BcTaHOBNEHO, WO iHTEHCUBHICTb Kapiecy y Aiten 3 ae-
KOMMeHCOoBaHO GpopmOto Kapiecy npu 36epexkeHint mi-
HepaNbHIl WiNbHOCTI KICTKOBOI TKAHUHM 3HAYHO HUXKYA,
Hi’K y A4iTe 3 03HaKaMu OCTeOoneHii Ta OCTeonoposy
[29]. IHAEKCc MiLHOCTI KiCTKOBOI TKaHWMHW 3a pesy/ibTa-
TamMu OEHCUTOMETPIT y 12-piuHKX AiTeN 3 MHOKUHHUM
Kapiecom 3y6iB cknapas 74,70+2,34%, y 15-piuHux -
79,40£2,35%, W0 HU}KYE HOPMATUBHUX 3HaYeHb [19].

YncneHHi pocniasKeHHA niaTBepAMAM B3aEMO3B'S-
30K MiXK HefoCTaTHIM piBHem BiTamiHy [ i pOo3BUTKOM
Kapio3HoOro ypakeHHsa 3ybiB y aitei 3a BigcyTHocTi NP3
[30, 31, 32]. OediunT BiTamiHy [l CynpoBOAKYETbCA He-
[O0CTaTHbOK AKTUBHICTIO aHTMBAKTepiabHUX NenTuais,
3HMXKEHHAM CeKpeuii CIMHU Ta HU3bKMM piBHem Ca B
Hin. Mpu obcTexkeHHi rpynu 3 344 piten wraty BipgkiHia
(CLLUA) BCcTaHOB/EHO, L0 BUCOKA KOHLEHTpauia 25(0H)
BiTamiHy [l i Kanbuito B cupoBatui Kposi (p=0,019 i
p<0,0001, BiANOBIAHO), @ TAKOXK rPyAHE BUTOA40BYBaAHHA
(p<0,001) cyTTEBO 3HMKYBANM PUINK BUHUKHEHHA PaH-
HbOro guTa4yoro Kapiecy [33].

Y3aranbHIOUYM HaBedeHi B OrNAf4i AaHi nitepatypu,
HeobXiZAHO 3a3HaAYMTK, WO NOPYyLIEeHHsA ¢i3ionoriyHoro
banaHcy MmixK npouecamu aemiHepanisauii i pemiHe-
panisauii emani, AKi MalOTb MicLue NPOTArOM XKUTTA iH-
OVMBiZYYMa, CTBOPHOWOTb MIAFPYHTS A1a po3suTKy NP3
[9]. BinblicTio gocnigKeHb NiATBEPAMKEHO, WO Cepes,
YyCKMagHeHb rinonnasii emani HalbiNblLl CyTTEBY YacTKy
CTaHOBMUTD il Kapio3He ypaxeHHs. MNokasaHo, wo npu CrE
PEe3UCTEHTHICTb 40 Kapiecy 3anexuTb Bif BiKy: y Aiten
MOJIOALWOI | cepeaHbOi BIKOBOI rpyn BOHA HMXK4Ya Nopis-
HAHO 3 nigniTkamu [4, 10, 19, 20]. 3a HaasHocTi MPI sk
pisHoBuAay CIE, CTiMKicTb emani 40 Kapio3HOro yparKeH-
HA 3HUXKYETbCA [3].

YrcneHHMMM poboTamm BCTAHOBNEHO, L0 YNHHUKA-
MW iHAYKLiT N®3 € 3aranbHii micuesi dakTopu. Jo 3aranb-

HUX BiZLHOCATb HAsIBHICTb, 30KPEMa, Y AiTelt CoMaTUYHOI
naTo/orii Ha Pi3HUX CTaAiAX 3arocTPeHHs (3axBoptoBaHb
LUIYHKOBO-KMLLIKOBOIO TPAKTY, BPOHXO-NereHeBoi cucTe-
MM), AeAKUX ayTOIMYHHUX 3aXBOPIOBaHb (PeBMaToigHUM
apTPUT), BPOAMKEHUX 3aXBOpPOBaHb (cMHApom [ayHa),
BM/IMB HEraTUBHWUX YMHHMKIB O0BKiNNA (ioHi3yloue BU-
NPOMiHIOBaHHA Ta pag, iHwwux) [3, 8, 12-14, 23, 25, 26].

HaaBHicTb y AiTel cucTteMHMX NpoLecis, AKi Xapak-
TEPU3YIOTHCA 3HUMKEHHAM MiHEepPanbHOI LWiAbHOCTI KicT-
KOBOI TKaHWHK (OCTeoneHis, 0CTeonopos) CBiagYNTL NPo
BULLY iHTEHCMBHICTb Y HUX Kapi€ECy MOPIBHAHO 3 TaKUMMW,
Yy AKMX 3MiHW KiCTKOBOI TKaHMHW BiacyTHi [29]. Pagom
aBTOPIB NiATBEPAXKEHO HAABHICTb B33aEMO3B’A3KY MiXK
piBHem BiTamiHy [l AK NpegMKTOPOM CTaHy MiHepaib-
HOI LWiNbHOCTI KiCTKOBOI TKaHMHW i PO3BUTKOM Kapios-
HOro ypaeHHa 3y6is [30-32]. AediunT uboro BiTamiHy
3YMOB/IIOE HEAOCTATHIO aKTUBHICTb aHTUBaKTepiabHUX
nenTuAiB B CMHI, NOEAHYETLCA 3i 3HUMKEHHAM il cekpe-
Lii Ta BMiCTOM B Hili KanbLito. NigBULLEHHSA KOHUEHTpaLT
BiTamiHy [1, AKOMy CrpuA€E, 30Kpema, rpyaHe BUroLoBY-
BaHHA, cyTTeBO (p<0,001) 3HUNKYE PU3UK BUHUKHEHHSA
pPaHHbOrO AUTAYOrO Kapiecy [33].

YNCNEHHUMMK [OCNIAKEHHAMM NiATBEPANKEHO, LWO
00 MiCLEBUX KapPIiECOTEHHUX YMHHMKIB HANEXWUTb Ha-
ABHICTb MATOreHHoi Mikpodaopu 3yH6HOrO HanboTy,
3MiHW KINbKICHOTO i AKICHOrO CKNaAy CAMHU, BXUBAHHA
XapyOBWX MPOAYKTIB 3 BENMKUM BMICTOM padiHOBaHMX
Byrnesogis Towo [15, 16]. HaasHicTb Ha eTani ¢opmy-
BaHHA 3a4yaTKiB MOCTIMHUX 3ybiB Ta 3yb6iB, AKi LLOWHO
npopi3anncb, He[OoCTaTHbOro CTyneHA MiHepanisauii
CAnHK [7] Npu3BOAUTbL A0 3HUMKEHHS PE3UCTEHTHO-
CTi emani WoAo BUHUKHEHHA Kapiecy. AKWO BTOPUHHA
MiHepanisauis emani 3y6iB 3aBeplimnacb 3a BiACyT-
HOCTi HEraTMBHWUX UYMHHMUKIB PU3KNKY, ii PE3UCTEHTICTb
0O Kapiecy cyTTeBO BMWaA i obymoBsieHa BiporigHO
(p<0,05) BMWMM B Hin BmicTOM Kanbuito [1]. BctaHoB-
JIEHO, LLLO 3HUMKEHE HAAXOAKEHHA B OpraHiam KasblLito,
MarHito, ¢Topy € YNHHMKAMM PU3MKY Kapio3HOro ypa-
YKeHHs 3y6iB y Aitelt [34], ocobanBo 3a HasBHOCTI Baj,
po3BuTKy emani (ii rinonnasii) [35]. MicueBi dpaKkTopy,
Wwo obymoBsneHi nopyweHHAm 6anaHcy isionoriyHmx
NpoLEeciB B TKAHWMHAX MOPOXKHUHU POTA, MOTEHL,OOTb
BUHWKHEHHSA Kapiecy AK ycknagHeHHs CIE y giten. Mpwm
LbOMY Ma€ MicLie 3MillLleHHA piBHOBaru B 6ik OKMCNEHHA
BHAC/iLOK aHaepobHOro rikonisy, 3yMOB/NEHOTO CyTTE-
BUM MiABULWEHHAM B CZIMHI BMiCTY MOMIOYHOI, NiPOBUHO-
rpafHOi KMCNOT, nakTataerigporeHasu [9].

HaBeaeHi BuLEe [OCAIOKEHHA MiATBEPANKYHOTb, LLO
paHHiV AuTAYMIA Kapiec € robanbHO Npobaemoro cbo-
rOLEeHHA, TOMY HaZ3BMYANHO aKTYa/IbHO CTOITb MUTAHHA
npeaukLii pusnky uiei natonorii. Hamu [36] po3pobneHo
perpecivHy niHiiHYy moaenb s NPOrHO3yBaHHA MMO-
BipHOCTi BUHMKHEHHS Kapiecy AK YCKAAAHEHHs Yy AiTein
pi3HMx BikoBMX rpyn 3 ClME nocTiiHUX 3y6iB Ha OCHOBI
KpUTEpIiB, LLLO XapaKTepU3ytoTb FiriEHIYHMI CTaH MOPOXK-
HWHK poTa (iHaekc Green-Vermillion) Ta pe3ncTeHTHiCTb
emani 3y6iB (TectT emaneBoi pe3nMcTeHTHOCTI, BMICT doc-
¢darTiB B iHTAKTHi emani Ta poToBili piguHi). 3anponoHo-
BaHa perpeciiHa NiHiMHa Mmoaenb pekomeHAoBaHa AnA
BMPOBAAMKEHHA Y MPAKTUYHY AIANBHICTb NiKYBaNbHUX
3aKnagis YKpaiHu. Lle 403BOAUTb ONTMMI3yBaTU CTOMa-
TONOTIYHUIN HAMNAL WOA0 AUTAYMX KOHTUHIEHTIB Pi3HUX
BIKOBWX Tpyn, Y TOMi YNC/li MEeLLKaHLiB TEPUTOPIl, KOH-
TaMiHOBAHMX pagioHyKAiAaMM BHACNiAOK aBapii Ha Yop-
HoBUMAbCbKIM AEC [37].
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AHaniz iHbopmaLilMHMX OyKepesn CTOCOBHO Npodi- HUX Ta MIiCLEBMX YMHHMKIB, 30KpPEMA HeAOCTaTHIM Mi-

NaKTUKM Kapio3HOro ypaxkeHHA 3y6iB y AiTel AK yCKaf-  HepanisyloumMm NoTeHLia/ioM CUPOBATKM KPOBI, POTOBOI
HeHHa CIE, nposeaeHunit HaykoBuammn y 2017 p. [38], piguHu Towo.

3acBifuMB HeobXigHICTb Moganbluoi onTUMmisauii iky- 2. Y3aranbHeHHA JOC/iAKeHb WOAO POJi NMOKasHU-
Ba/IbHO-NPOdINaKTUUYHUX 3aXOAiB LWOAO L€l naTtonorii. g MiHEpanbHOrO OBMiHY Y PO3BUTKY YCKAAAHEHb MO-
HanBHi Ha CbOroAHi AaHi NiTepaTyph CTOCOBHO NPobe- b6l hopmysaHHA 3y6iB y AiTelt CTBOPIOE MIArPYHTA
MW MiHepanbHoro obmiHy B OpraHismi Aitei B Linomy 1A PO3POBKM Ta BNPOBAAYKEHHS KOMIEKCY /liKyBa/Ib-

i TOKaNbHWX MOPYLWEHb B KOHTEKCTI CTOMATO/NOr4YHOro . L
Py . . HO-NPOGINAKTUYHMX 3aX0AiB i3 3aCTOCYBAHHAM Cy4aCHUX
cTaTyCcy, 30Kpema; BMAMB Pi3HOMAHITHUX HeraTMBHUX . . . -
3acobiB pemiHepanisyroyoi Tepanii.

YMHHUKIB Ha PO3BUTOK Kapiecy AK ycKnaaHeHHa NP3, MepcneKTUBM NoAaNbILIMX AOCAIIKEHb

notpebyoTb MNOAANbLIOTO NOMMUBNEHOTO BUBYEHHS | H . 6 ) M

pO3pO6KM KOMMNIEKCY NiKyBasbHO-NPOdINAKTUYHMX 3a- HanABHICTE NPOOAEMM, MOB A3AHOI 31 3MIHaMi Npo-

X0Ai8 ANS MiHIMIZaLi X NOpyLIeHb. LeciB MiHepanbHOro O6MIHY AK MPUYMHU PO3BUTKY
BUCHOBKM. nopyweHb popmysaHHA 3ybiB y AiTel, CBigUMTL Mpo

1. AHani3 gocnigXeHb Woao poni NOKA3HMKIB MiHe- HeOobXiAHICTb PO3POBKM Ta BNPOBAAMKEHHA KOMI/IEKCY
pasibHOro OBMiHY Yy PO3BUTKY YCKAafHeHb MopylieHb /1iKyBanbHO-NPOGINaKTUYHMX 3aX0AiB i3 3aCTOCYBaHHAM
dopMyBaHHA 3y6iB y AiTel CBiAYMTbL NPO NPeBantoBaHHA  CydacHUX 3acobiB pemiHepanisytoyoi Tepanii gna npo-
KapiO3HOTO yparkeHHA, 06yMOBNIEHOrO BNIMBOM 3arasib-  QiNaKTUKM iX YCKAA4HEHb, Y TOMY YMUCAi — Kapiecy 3y6iB.
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PO/1b NOKA3HUKIB MIHEPA/IbHOIO OBMIHY Y PO3BUTKY YCKNAAHEHb MOPYLUEHb ®OPMYBAHHA 3YEIB
Y OITEN

NMbapeupb C. ¢., Miobapeup T. P.

Pestome. MNopyweHHA dopMyBaHHA 3y6iB CTAHOBAATb 3HAYHY YAaCTKYy CTOMATONOTYHMX 3aXBOPIOBaHb Yy Aiten. Mi-
Hepa/ibHi CKNaZ0BI BiAirpatoTb rONOBHY POJb Yy NpoLLecax MiHepaisauii TBepgux TKaHWH 3y6iB. 3MiHM MiHepanbHOro
06MiHY B OpraHiami AUTUHM 3 NOpyLIeHHAMM GOPMYBaHHA 3y6iB 3yMOB/OIOTb BUHMKHEHHA YCKAaZAHEHb, Hacamne-
pen, Kapiecy.

Mema: npoaHanisyBaTu Ta y3araibHUTK iCHYIOYI AOCNIAKEHHA WOAO PO/i NOKa3HUKIB MiHEpPaibHOro 0B6MiHy y
PO3BUTKY YCKNaAHEHb NopyweHb dopMyBaHHA 3y6iB y AiTel 3 MeToto pO3p06KM Ta BNPOBAAMKEHHA KOMMJIEKCY NliKY-
Ba/IbHO-NMPO®INAKTUUHMX 3aX0A4iB i3 3aCTOCYBaHHAM CyvacHUX 3acobiB pemiHepanisytoyoi Tepanii.

OcHoBHa YacmuHa. PO3BUTOK Kapiecy y AiTe 3 nopyweHHAMU dopmyBaHHA 3yb6iB o6ymoBneHnin Bnavsom 6a-
raTbOX YNHHMKIB. 3ara/ibHi KapieCOreHHi YAHHMKM BKAIOYAOTb: MOPYLUEHHA MiHepasbHOro 0BMiHY, HaABHICTb cCOMa-
TUYHUX 3aXBOPIOBaHb TOLWO. [10 MiCLLeBUX KapiECOTEHHUX YNHHUKIB BiAHOCATLCA 3MiHM KiJIbKICHOTO i AKICHOrO CK/a-
Ay C/IMHK, HaABHICTb NaToreHHoi Mikpodnopu B 3ybHOMY HanboTi Towwo. MicLeBrm GaKTOPOM PUSUKY YCKNAAHEHD
CUCTEMHOI rinonnasii emani y giteli €, 30Kpema, 3HayHe MigBULLEHHA BMICTY B C/IMHI MOJIOYHOI, NipOBUHOIPaAHOI
KMCNOT Ta aKTUMBHOCTI NaKTaTAerigporeHasu. Lle ceiguymTb Npo nocuieHHsA NpoLeciB aHaepobHOro rikonisy, Lo Bu-
HWKaE Npu nopyLweHHi $isioNoriyHMX npouecis B TKAHUHAX NOPOXKHUHU POTa 3 MiACUIEHHAM NPOLLECIB OKUCNEHHA.
MIMOBIpHICTb BUHUKHEHHA Kapiecy, AK YCKNAAHEHHA Y [iTell 3 MONIAPHO-Pi3LEBOI0 FiNnomiHepasisaLjieto emani, Kope-
NOE 3i 3MiHaMuM KanbLin-¢ochopHOro obmiHy Ta NOKA3HMKaMKU TECTY eManeBOi PE3NUCTEHTHOCTI.

BucHoeKu. 1. AHani3 pocnigxeHb WOAO PO/i NOKa3HUKIB MiHEPaIbHOrO 06MiHY Y PO3BUTKY YCKAaZAHEHb Nopy-
weHb GopMyBaHHA 3ybiB CBIAYMTb NPO NPEBaAtOBAHHA Kapio3HOro ypaxeHHA, 06yMOBAEHOrO BMN/IMBOM 3ara/ibHUX
Ta MiCLLeBMX YAHHMKIB, 30KpeMa HeAOCTAaTHIM MiHEPaNi3ylo4MM NOTEHLiaIOM CMPOBATKMN KPOBI Ta POTOBOI PiAMHW.

2. Y3arasbHeHHA JOCAiAKeHb WOoA0 POi MOKAa3HMKIB MiHEPabHOro 06MiHY y PO3BUTKY YCKAALHEHb NOpPYyLUEHb
bopmyBaHHA 3ybHiB CTBOPIOE NIAFPYHTA AN1A PO3POOKM Ta BMPOBAANKEHHA KOMMAEKCY NiKYBaNbHO-NPOPINAKTUYHNX
3ax0AiB i3 3aCTOCYBaHHAM Cy4yacHMX 3acobisB pemiHepanisytoyoi Tepanii.

Knto4oBi cnoBa: miHepanbHUIM 06MiH, emanb, CMHa, rinonaasis, Kapiec.

THE ROLE OF INDICATORS OF MINERAL METABOLISM IN THE DEVELOPMENT OF COMPLICATIONS OF TOOTH
FORMATION DISORDERS IN CHILDREN

Liubarets S. F., Liubarets T. F.

Abstract. Disturbances in the formation of teeth constitute is a significant share of dental diseases in children.
Mineral components play a major role in the processes of mineralization of the hard tissues of the teeth. Changes
in mineral metabolism in the body of a child with teeth formation disorders lead to complications, primarily caries.

Aim: to analyze and summarize existing research on the role of indicators of mineral metabolism in the de-
velopment of complications of tooth formation disorders in children as the background of the development
and implementation of a complex of therapeutic and preventive measures with the use of modern means of
remineralizing therapy.

Main part. The development of caries in children with disorders of tooth formation is due to the influence of
many factors. Common cariogenic factors include: disturbances in mineral metabolism, the presence of somatic
diseases, etc. Local cariogenic factors include changes in the quantitative and qualitative composition of saliva, the
presence of pathogenic microflora in dental plaque, etc. A local risk factors for complications of systemic enamel hy-
poplasia in children are, in particular, a significant increase in the content of lactic and pyruvic acids in saliva and the
activity of lactate dehydrogenase. This indicates the strengthening of the processes of anaerobic glycolysis, which
occurs when the physiological processes in the tissues of the oral cavity are disturbed with the strengthening of the
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oxidation processes. The probability of caries occurrence as a complication in children with molar-incisor enamel hy-
pomineralization correlates with changes in calcium-phosphorus metabolism and enamel resistance test indicators.

Conclusions. 1. Analysis of studies on the role of mineral metabolism indicators in the development of compli-
cations of tooth formation disorders indicates the prevalence of carious lesions due to the influence of general and
local factors, in particular, insufficient mineralizing potential of blood serum and oral fluid.

2. The generalization of studies on the role of mineral exchange indicators in the development of complications
of tooth formation disorders creates the basis for the development and implementation of a complex of therapeutic
and preventive measures with the use of modern means of remineralizing therapy.

Key words: mineral exchange, enamel, saliva, hypoplasia, caries.
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SIGNIFICANCE OF AGE AND CONCOMITANT PATHOLOGY WITH METABOLIC

DISORDERS IN THE CARCINOGENESIS OF PROSTATE CANCER
Kharkiv National Medical University (Kharkiv, Ukraine)
taron.nalbandian@gmail.com

In Ukraine, as in the rest of the world, prostate cancer ranks first in the structure of cancer and is a leading cause
of death among older men, with the highest incidence rates in the age group of 75-79 years and mortality rates
in the age group of 80-84 years. The results of studies, systematic reviews and meta-analyses indicate that many
factors of prostate cancer carcinogenesis cannot be modified (age and genetic predisposition associated with race
or ethnicity or family history, etc.) and factors that can be corrected (diet, comorbidities, medications and other
disorders that have a systemic effect on the body). The patient's age is associated with ageing, which is related
to various metabolic disorders and leads to the development of comorbidities, among which the most notable are
cardiovascular disease, obesity, diabetes mellitus, and metabolic syndrome. The metabolic dyslipidemia inherent
in these diseases may contribute to carcinogenesis and is a potential target for therapeutic intervention in patients
with prostate cancer. Preventing the development of lethal PCa is more important than reducing the overall inci-
dence. However, modern methods of PCa treatment are aimed mainly at the proliferative activity of cells, which is
absent in the cells of dormant metastases, making them resistant to standard methods of anticancer therapy, which
gives grounds for justifying additional methods of treatment or correction of treatment tactics in patients with this
pathology. A promising area is the active detection and timely correction of metabolic disorders in patients with PCa.
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The study was carried out according to the research
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