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The germs of the maxillas of 131 fetuses in theaddel -40 weeks of fetal development have beenstiyated in order
to determine the quantitative macroelements (P (Q¢aMg, S) content in the dynamics of prenatal gatesis. The bone tissue
sampling was carried out on the both sides of pipeujaw germ of human fetuses from different arévest had macroscopically
the most marked density. A complex of methods ofrphological research was applied, which includedcnoscopy,
morphometry, fine preparation of objects underdbetrol of loupe were used during the investigatimethods of flame atomic
emission and atomic absorption analysis; photomatrd turbidimetric methods; the method of statidtgroupings in the study
of qualitatively homogeneous aggregates, the vanak analysis of statistical data with the caltiola of average values for each
macroelement, the errors of the average valueggettability of the average values and the probigbdf accurate prognosis. A
significant difference was found in the dynamicshaf fetal period of prenatal ontogenesis betwherirtdices of macroelements
content, which is a qualitative result of quani@atmorphology in determining their content durithg study of the upper jaw
bone tissue in human fetuses. The regularity ofijremics of the upper jaw bone density of humamsts, depending on the
mineral content and the presence of the revealethsgnism of these processes, suggests that thgeladensity is the evidence
of a change in the content of individual mineraneénts, but the macroelements (Ca, P, Na, Mg, $)eamain building material
are the most important. The obtained results allegr@unded and can be the basis for developingmethods of early diagnosis
of congenital anomalies of the maxillofacial anedhe preclinical stages of its development anchodg of their prevention, by
correcting the mineral content.
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The research is a fragment of a research projeadRarities of the morphogenesis and structural &mactional
features of tissues and organs in human ontogehesige registration No. 0116U002938.

Quality of the jaw bone tissue is of particular omjance, as it is characterized by the marked age
dynamics [10] and depends both on the progresskeet®n mineralization process in general, and
specifically the characteristics of jaw bone mihe@ntent [6, 10, 12]. The scientific medical |aéure
contains data about the regularities of age dymawfiecndividual mineral elements in the jaw borssiie
throughout different periods of ontogenesis [3,, 1]t information regarding the study of qualitativ
characteristics of the maxilla bone tissue of hurfetnses according to the quantitative content of
macroelements (P, Na, Mg, Ca, S) in the dynamigs@fatal ontogenesis is missing.

The bone tissue formation of the maxilla germ i@ phhenatal human ontogenesis is the result of
the histogenesis and, in fact, its mineralizati@B8]] Methods of flame atomic emission and atomic
absorption analysis reveal the possibilities forderm researchers to investigate the peculiaritfes o
structure and quality of the maxillofacial bonesdiydying the content of micro- and macroelements
[5]. The study results are often crucial to setbet prevention methods in the early stages of pa¢na
ontogenesis [6]. However, the determination of djtative indices of macroelement content of the
maxilla bone tissue of human fetuses is a sigmtic@ntribution to the development of quantitative
morphology [2, 8].

The purposeof the paper was to study the age dynamics of @sdid bone density of the maxilla
germ of human fetuses during prenatal ontogeneasithe content of macro-elements; to conduct the
statistical analysis of the obtained data and tprawe significantly the study of the quantitative
morphology of the human maxilla.

Materials and methods.The maxilla germs of 131 human fetuses aged frorto 4D weeks of
intrauterine growth (IUG) have been involved in sihedy. They were obtained during the pathoanat@mic
research of spontaneous miscarriages and stillprgmature fetuses, that had died from the caustes n
related to the maxillofacial diseases. They wekelbgping in the uterus in the absence of clearpressed
harmful for human factors of external and intemraironment. The material was received in accoreanc
with the Agreement on the scientific cooperatiorthwihe Chernivtsi Regional Municipal Medical
Institution "Pathoanatomical Bureau", Chernivtskfalne). In addition, macropreparations of fetufses
the Morphological Museum of the University weredigethe research. The bone tissue sampling falystu
the macroelements (P, Na, Ca, Mg, S) was carri¢dbiodhe both sides of the maxilla germ of human
fetuses from different areas, that had macrosclypitee most marked density.
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All the studies were conducted in compliance with tain principles of the GCP (1996), the
Council of Europe Convention on Human Rights andnfidicine (of 04.04.1997), the Helsinki
Declaration of the World Medical Association on ththical Principles of Scientific Medical Research
with Human Participation (1964-2013), orders of Idiry of Health of Ukraine No. 690 dated 23.09.2009
No. 616 dated 03.08.2012, and according to "Praecidn withdrawal of biological objects from theadk
whose bodies are the subject to forensic medicain@ation and pathoanatomical study, for scientific
purposes” [4].

The methods of macroscopy, morphometry, fine pedjmar of objects under the control of loupe
were used during the investigation. Sodium (Na) imgestigated using the method of the flame atomic
emission analysis, calcium (Ca) and magnesium (Mgye studied using atomic absorption analysis on
the atomic absorption spectrophotometer AAS-1N [(Zaiss Jena, Germany) using propane-butane-air
flame. The content of phosphorus (P) was determirsdalg the photometric method (range of obtained
values was 4.97-23.99 mg#y10 %) with the help of calibration graph and aidditprocedure, the light
absorption was measured on photocolorimeter KFK-2-14.2 (Ukraine). Determination of the sulfur
content (S) in the form of sulfate ion was carmed by means of a turbidimetric method using threnfed
suspension (suspension) BaShen interaction of sulfate ion and barium chler{the range of obtained
values was 2.14-2.91 mg/g= 10%). The drying cabine3151 (Ukraine) and analytical scales of the
second class of accuracy XAS 100/ C (RADWAG, Pd)amere used in the work.

Determination of macroelements was carried outctlirefrom the initial solutions at the
appropriate wavelengths given below:

- P (phosphorus) »= 690.0 nm, linearity of 0.05-1.0 mg/l;, € 0.01 mg/l;

- Na (sodium) A = 589.0 nm, linearity of 0.1 - 2.0 mg/l; € 0.02 mg/I;

- Ca (calcium) A = 422.7 nm, linearity of 1.0 — 10.0 mg/l; €0.05 mg/l;

- Mg (magnesium) + = 285.2 nm, linearity of 0.05 — 5.0 mg/l; €0.02 mg/l;

- S (sulfur) =A = 400.0 nm, linearity of 1.0-10.0 mg/l,€ 0.1 mg/l.

There have been selected 131 objects for groupsigg the method of statistical groupings in the
study of qualitatively homogeneous aggregates, eviigere are no qualitative transformations yet, but
there are quantitative differences. Their numereah are given in the table 1.

Table 1
Grouping of research objects
Group number Age (weeks) The number of observations
1 11-16 35
2 17-24 33
3 25-29 32
4 30-40 31
The total number of observations 131

A variational analysis of statistical data with tlgalculation of average values for each
macroelement and errors of the average values sexsto study the quantitative macroelements content
of the human maxilla bone tissue in the dynamicghef fetal period of prenatal development. An
assessment was made to confirm the reliabilitheftverages and the probability of an accuratdqiieal
To determine the level of the phenomenon, we coetptire index in dynamics and calculated the redativ
values, namely, the percentage correlation of theraelements content in the investigated fragments
(samples) of bone tissue.

All the indices (relative and averages) were euvaldito determine their reliability. The assessment
of the relative values was carried out by calcotatheir error (m) by the formula for a large number of
observations:

m=[PE.
n

(1)
where P — the index; g =100-P; n - the number stolations.
The result was considered reliable if the quotfemn the division of the index by its erroE()
m

was equal to 2 or more. The criterion of reliabilit) = 2 showed that the result obtained in a dajip
95.5% of cases, differed from the result of theegahpopulation by 2m.

That is, the probability of accurate prognosisys 95.5%. This result is considered acceptable
for statistical research in the field of medicias,it is graphically depicted in fig. 1.

172



| SSN 2079-8334. Ceim meouyunu ma oionocii. 2019. Ne 1 (67)

The assessment of the reliability of the averagmtities of quantitative indices of mineral content
that is macroelements of human maxilla bone tisga® performed by calculating their erron(musing
the formula:

o
m=-—
Y, (2)
Where 0 is standard deviation; n - the numlb@bservation units.
In order to determine the substantial differendgvben the indices in different groups of prenatal

and fetal periods of IUG, the validity of the dif@ce was evaluated. Student's t-test (t) was ledéelifor
relative values by the formula: t = _Ph-P . 3)

2 2’
A/MmS + m,
where:PiandP2— the values of the indices in the two groups toedmapared;
my and m — error of indices.
Student's t-test (t) was calculated for averageesby the formula:

M, - M, @

Jmy 4+ m;

where: Mand M — the values of the average values in the two gréoipe compared; s#@nd m — errors
of average values. The difference was considerestantial if > 2.

In order to evaluate homogeneity of statisticahdatverage indices of macroelements of maxilla
bone tissue), to determine the type and reliabditthe mean, the coefficient of variation (CV) was
determined in each study group and assessed aogdalithe scale (low, medium and high a variety of
features), the results of which indicate the quatit the obtained indices through the above-metion
research methods. Therefore, numerical statisticlites are presented in this section (materiats an
methods), as the main focus of our study is thedya analysis, that is the rate of growth (%), \aigoves
priority and efficiency to the results for theirtiier implementation into practical activities.

The analysis of dynamics series was used to deterthie trends of qualitative characteristics of
human upper jaw bone tissue in the dynamics ofgtetrontogenesis. The regularities of increase or
decrease in the content of individual macroelementee human maxilla bone tissue, depending on the
age of the ontogenesis of the fetus, are establishe

Thus, the use of the mentioned above methods dbpiairic research and statistical analysis
allowed us to obtain qualitatively new and reliatiééa which underlie the scientific substantiatdnhe
peculiarities of the structure and mineral continthe human maxilla bone tissue in the early piana
period of ontogenesis.

Results and their discussionThe results of the mean of the studied paramdfgr gtandard
deviation (m), Student's paired two-tailed t-testhee reliability index (t) and the probability kelvhave
shown that the data in comparison with the firgt aacond groups are: for phosphorus (P) 1.253310.0
in the first and 2.441 + 0.140 in the second gr@up7.97, p<0.001); for sodium (Na) — 0.301 + @@d
0.311 + 0.013 (t = 0.40, p<0.05); for calcium (€&3.268 + 0.195 and 7.446 + 0.343 (t = 10.60, p&D)\0
for magnesium (Mg) — 0.351 + 0.022 and 0.220 £+ 0.k 4.68, p<0.001); for sulfur (S) — 1.143 +3B1
and 1.835 £ 0.042 (t = 4,80, p<0,001).

A significant result of the difference of the inds&cwas also obtained between the first and third
groups: for phosphorus (P) 1.253+0,051 in the &irst 3.047 + 0.224 in the third group (t = 7.83)1001);
for sodium (Na) — 0.301 + 0.022 and 0.456 * 0.(24 4.84, p<0.001); for calcium (Ca) — 3.268 + (c19
and 7.102 £ 0.222 (t = 12,99, p<0,001); for magmasiMg) — 0.351 + 0.022 and 0.232 + 0.011 (t = 4.96
p<0.001); for sulfur (S) — 1.143 £ 0.138 and 1.2489051 (t = 5.75, p<0.001).

The reliability of the difference is confirmed te kignificant (& 2) between the first and fourth
groups, except for the magnesium (Mg) — 0.351 £®.6nd 0.318 + 0.035 (t = 0.80, p <0.05); for
phosphorus (P) 1.253 £ 0.051 in the first and 4512476 in the fourth group (t = 6.82, p<0.00D; f
sodium (Na) — 0.301 + 0.022 and 0.557 + 0.0375t95, p<0.001); for calcium (Ca) — 3.268 £ 0.198 an
6.686 £ 0.289 (t = 9.53, p<0.001); for sulfur (S).243 £ 0.138 and 1.636 + 0.047 (t = 3.40, p<0.0biht
indicates a significant difference between the aediand obtaining qualitative results of quantitati
morphology in determining the macroelements conthring the study of the maxilla bone tissue
fragments of human fetuses.

Therefore, a detailed dynamics analysis with ttiitlen of the percentage (%) of the macroelements
content was conducted for the efficiency of comensive consideration and further study and implé¢atien
in practical applications. It is presented in tablend graphically depicted in fig. 2, and the pafciégs growth

t =
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(table 3) in the investigated bone tissue fragrfragtg) of specimens weighing 0.15-0.55 g, whicthipwovide
a complete basis for mineralization and qualitatiharacteristics of bone tissue development ingtakn
ontogenesis.

Table 2
The structure of the upper jaw bone tissue of humafetuses according to the macroelements, %
Macroelements, %
Grou Age Number i . .
p (weeks) of observations Phosphorus| Sodium Calcium Magnesium | Sulfur
P) (Na) (Ca) (Mg) S
1 11-16 35 19.84 4.77 51.75 5.55 18.09
2 17-24 33 19.92 2.54 60.76 1.80 14.98
3 25-29 32 23.76 3.55 55.37 1.81 1581
4 30-40 31 33.16 4.09 48.40 2.33 12.02

In our opinion, such an approach in this study aahensively shows the dynamics of each
macroelement in prenatal ontogenesis and can Hzatie for developing new methods of early diagnosi
of congenital anomalies of the maxillofacial anedhie preclinical stages of its development anchoud
of their prevention, by correcting the mineral @onit
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Fig. 1. Standard error (11-16, 17-24, 25-29, 30i4@ge groups, Fig. 2. The upper jaw bone tissue structure of hufatuses in
weeks. prenatal ontogenesis according to the macroelencentent, %

The content of macroelements Na, Mg, S decrease®ée the first and second groups of study,
and the rate of their growth shows negative indiagst is shown in the tables (tables 2, 3) aedjytlaphic
representation (fig. 2). Also, the generally acedptoefficient with the molar ratio Ca / P (1.8#hich is
responsible for the formation of the required hygepatite compound (G&#PQy)s(OH)2) cannot be
traced, with the subsequent aniage of hard tissymrticular of the maxilla and its structureghe fetus
— the growth rate of which is for Ca — 17.41% and 40 %.

Table 3
Age dynamics of the macroelements content in the mi#la bone tissue of human fetuses, %
Groups Groups ° Groups Groups
oy S 29 29 29
1] T
elements 1 2 23 2 3 89 3 4 | =28 1 4 | €28
ET'O ETU ETU ETU
PN 8.l gL 8.l
ISIO CIGIO CIGIO IGIO
(PF[‘)OSphor”S 19.84 | 1992 | +0.40| 19.92] 2376 +19.27 2376  33[16 9.563| 19.84 | 33.16| +67.14
S‘Eﬂ':)m 477 254 | -46.75| 2.54 355 | +39.76 355 409  +15p1 477 4.09 14.25
Calcium s 4
Ca) 51.75 | 60.76 | +17.41 60.76 553 8.8 5537  48[40 2.501| 5175 | 48.40| -6.47
xa(ﬁﬂngss'“ 5.55 1.80 | -67.57 | 1.80 181 | +055| 181 233 +2873 555 233 -58/02
Stégt)” 18.09 | 1498 | -1719 1498 1551  +354 1551 1202 25@| 1809 | 12.02| -33.59

During the fetal period of the prenatal human oset@sis, apositive dynamics of the
macroelements growth can be observed when compénmgecond and third age groups with the
exception of calcium (Ca), which growth is negat{y&87%). The same dynamics of the calcium (Ca)
content with a minus sign can be observed also wioenparing the third and fourth age groups (-
12.59 %) and even the first and fourth comparisonms (-6.47 %), which indicates the need for foton

the skeleton bones of both a fetus, and, in ouriapi the deficiency of its content, admissionafian and
redistribution in the mother's body.
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The sulfur content (S) is noticed to have a positivowth rate in only one comparison group,
comparing the second and third age groups (3.54which is an integral part of the amino acids
(methionine, cysteine, cystine, taurine), thatpum case, are involved in the synthesis of proteanshe
formation of fibrous connective tissue. Sulfur (§3 component of the hormones of insulin and tala,
which regulates the metabolism of calcium (Ca)hie body, as well as enzymes and cell membranes,
coenzyme (coenzyme A), which are the major prodfithe intermediate metabolism of carbohydrates,
lipids, proteins and starting substances for bitdssis of many compounds [1, 7].

The phosphorus (P) content is the highest amongaaitoelements — 39.56 %, when analyzing the
growth rate between the third and fourth age grolipe positive trend of its growth is observed lin a
periods of prenatal development (fig. 3). The maxmincrease (28.73 %) among all age groups of
comparison, is set for magnesium (Mg) (fig. 2), enwhen comparing the growth rate between thel thir
and fourth age groups, which in the given age coispa period ranks second in terms of growth.

The numerical and graphical analysis (fig. 2, tét)leonfirms the interdependence of magnesium
(Mg) and sodium (Na), which growth has a positiyaamics and is 15.21 %.

We have carried out a general analysis of the droate and its comparison between the first and
fourth groups. A negative growth rate has beenrgbgeamong all macroelements, except for phosphorus
(P) — an increase of which is 67.14 % (tables AvBjch indicates the growing need for this maceoednt
and, with the help of these data, confirms its fpasidynamics of distribution for the formation thfe
fetus. Nevertheless in our opinion, the negativeadyics of the calcium (Ca) growth rate (-6.47 %) ba
regarded to have negative effect on the formatfdissues and organs of the fetus, in particute upper
jaw bone tissue the fetal period of human prematébgenesis. The numerical data of the dynamics are
given in fig. 2, with a graphical generalizatioig(f3).
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Fig. 3. The summarizing image of the macroelem@ia, Ca, Mg, S) growth rate in the prenatal getesis of the upper jaw germs of human fetuses, %.

In our point of view, the negative growth rate otlmim (Na), magnesium (Mg), sulfur (S) is
justified, as the construction of the organismeys is completed (30-40 weeks of prenatal ontogenes
and the need for their content for the formatiomm@fans directly proportional decreases.

Thus, the use of the mentioned above methods ¢bptedric research and statistical analysis allowed
us to obtain qualitatively new and reliable datacihunderlie the scientific substantiation in stiadythe
guantitative morphology of the structural featugepending on the mineral (macroelement) contethieof
human maxilla bone tissue of human fetuses inrisegpal ontogenesis.

The maxilla is known to develop from the first pjrageal arch and is ossified intramembranously
from the sixth week of IUG, in utero. The maxilathe third bone after ossification after the abltae
[14] and the mandible. The main centers of osgificaare located bilaterally over the future decidsi
canine teeth in the area of the output of the arfyéial nerve and horns of the upper jaw.

According to the nature of the development the ftakielongs to the cover bones, because there
are only two stages in the process of ontogenatigoghylogenetic development - membranous and bony,
bypassing the cartilage.

Since the processes of organic matter formatiorbeagssessed only on histological preparations,
the bone tissue development is judged by the psesesf mineralization, that is, the micro and
macroelements content, which is the main buildiregemal. It is presented in detail (the dynamics of
changes in the macroelements content) in sciemgfearches during the writing of this work, wille t
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help of the above-mentioned research methods, wiaele also been successfully used in a number of
studies [3, 10] on similar topics.

Any violations of bone tissue mineralization [14it primarily the macroelements content, interact
with the development and mineralization of solichtdétissues. The dentin formation, the histogenesti
which passes first, can occur both at the staderofation of its organic matrix, and during minézation.
Histogenesis of dentin already begins on the 4thtmof embryonic developmeralcium salts fixation
and the formation of so-called specialized borgugs that is the residual dentin, begin at theadrttle
5th month of embryonic development of the predemtinthe tooth germ. In case of insufficient
mineralization, the structure of the enamel hashahged, but its connection with the dentin isstable,
as a result of which the enamel is easily peelédrotase of excessive mineralization, calcospégre
found which can merge and remain separate from etwdr, and form very large interglobular dentin
zones. In turn, if the effect of the traumatic urgfhce factor [15] happens during the period of bhsseie
mineralization, precisely when the histogenesthefenamel occurs, then it usually leads to malémions
of the enamel, e.g. hypoplasia or hyperplasia.

We know that starting with 6-month-old fetuses,saifictures of the maxilla are X-rays contrast
[9], that is, they have a certain density, whidlirais the interdependence of the mineralizatiornreeg

The author [3] notes that one of the most importacitors determining the quality of bone tissue
is its mineral composition. The content of 8 maand microelements (Ca, P, Na, Mg, K, Zn, Fe, Sthén
bone tissue of the cellular part of the mandiblenades and females postnatally in the age dynawess
investigated by means of atomic absorption speamalysis. The author confirms that all investidate
elements are available in bone tissue in quantitiat are suitable for determination, and also laitso
content indices and specific particles of each el@rand their age dynamics are determined.

D0 i)

The regularity of the dynamics of the maxilla balensity of human fetuses, depending on the
mineral content and the presence of the revealechsgnism of these processes, suggests that thgeha
in density is the evidence of a change in the cargkindividual mineral elements, but the macrosdats
(Ca, P, Na, Mg, S) are the most important, as tam touilding material.

Based on our previous studies and work of the alpovetioned authors, we believe that this
principle is well-grounded and can be the basislémeloping new methods of early diagnosis of caitge
anomalies of the maxillofacial area in the preclhistages of its development and methods of their
prevention, by correcting the mineral content.
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JOCTIIKEHHS IKICHUX XAPAKTEPUCTHUK
KICTKOBOI TKAHMHYM BEPXHbOI IIEJIENHN
JIIOJAUHU 3A KIVIBKICHUM BMICTOM
MAKPOEJIEMEHTIB (P, Na, Ca,

Mg, S )Y IUHAMIII NIPEHATAJIBHOT' O
OHTOI'EHE3Y
Omypko A. I1., Oqiiinuk 1. 1O.

Jocnimkeno 3avaTku BepxHiX menen 131 mmoma
momuHu  BikoM 11-40 THXKHIB BHYTpPIIIHBOYTPOOHOTO
PO3BHTKY 3 METOI0 BH3HAUEHHA KIUIBKICHOTO BMICTY
makpoenementTis (P, Na, Ca, Mg, S )y auHamini
MPEHaTaIbHOI0 OHTOreHe3y. 3abip KICTKOBOI TKaHHHHU
NPOBOAWIM Ha 000X CTOPOHAX 3ayaTka BEPXHbOI LIENenu
IUTO/IIB JIFOJIMHHU 13 Pi3HUX AUISHOK, IO MaJIM MaKPOCKOIIIYHO
HaWOIIBII BHPaXKEHY INUIBHICTh. 3aCTOCOBAHO KOMILIEKC
METOMIB MOP(}OJOTIYHOTO JOCIHIKCHHS, SKUH BKIIOYaB
MaKpOCKOIIi0, MOP(GOMETPiio, TOHKE NperapyBaHHs 00 €KTIB
il KOHTPOJEM JIyNH{; METOAU IIOJYMCHEBOTO aTOMHO-
emiciitHoro Ta aTOMHO-a0copOLiiHOrO aHanizy;
(doToMeTpUUHNIA Ta TYpOIIUMETPUYHUI METOAU; METOX
CTQTUCTHYHUX 3TPYIyBaHb IIPU BUBUCHHI SKiCHO OIHOPiJHUX
CYKYIHOCTEH, BapiallifiHMii aHAJI3 CTATUCTHYHHMX OaHHX 3
BU3HAYEHHSAM  IIEPECIiYHMX  BEJMYMH JISI  KOXKHOTO
MAakKpoeJIeMeHTa, IOXHOKM MEepecidHUX BEJNUYUH, OLIHKH
JIOCTOBIPHOCTI ~ CEpelHIX  BEJIMYMH Ta  HWMOBIPHICTh
6E3MOMHIIKOBOT0 MPOrHo3y. OTpUMaHO 3HAYHY BiIMiHHICTb Y
IUHAMILi mepebiry IUI0OAOBOTO Iepiofy MpeHaTaabHOro
OHTOT'CHE3Y MiXK TOKa3HUKAaMH BMICTy MaKpOEJIEMEHTIB, 1110 €
SIKICHEM pe3yJIbTaTOM KiJbKiCHOT Mopdoutorii y BU3HAUYEHHI
X BMIiCTY MiJI 9ac JOCIIKCHHS KiCTKOBOi TKAHWHHU BEPXHBOT
miejield Yy  IUIOAIB  JIFOJMHU.3aKOHOMIPHICTh  JTHHAMIKH
OIJTBHOCTI KICTKOBOI TKAHMHU BEPXHBOI MIEJTCMU IUIOJIB
JIIOJIHY 3aJIeXKHO BiJ MIHEpPaJIbHOTO CKJIAy Ta HasBHOCTI
BUSIBJICHOI ~ CHHXPOHHOCTI ~ LIMX  MPOLECIB  T03BOJISIE
CTBEp/DKYBAaTH, IO 3MiHAa IMUIBHOCTI € CBIIYEHHSAM 3MiHH
BMICTYy OKPEMHX MiHEpaJIbHUX EJIEMEHTIB, IPOTE TOJOBHY
POJIb, SIK OCHOBHHI Oy/iBeJIbHHUI MaTepiai, BiIirpaioTh came
makpoenementu (Ca, P, Na, Mg, S)Otpumani pesynbrati
00IpyHTOBaHI Ta MOXKYTh OYTH OCHOBOIO JUISI PO3POOKH HOBUX
METOJMK paHHBOI JIarHOCTHKM BPO/DKCHHUX aHOMAJii
IIEJICTHO-JIMIEBOI AUISHKA ¢ HAa JOKIIHIYHHX eTamax Ta
Croco0iB 1X MPOQIIAKTUKH, IUITXOM KOPEKLil MiHepaIbHOTO
CKIIaJy.

KnrouoBi ciioBa: BepxHsa wiernena,
OHTOT'CHE3, JIIOJJUHA, MAKPOEJIEMEHTH.
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MpeHaTaIbHUI

HUCCJIEJOBAHUE KAYECTBEHHBIX
XAPAKTEPUCTUK KOCTHOI TKAHU BEPXHEN
YEJIOCTH YEJIOBEKA 3A KOJIMYECTBEHHBIM

COJEP) KAHUEM MAKPOQJIEMEHTOB
(P, Na, Ca, Mg, SB IMHAMMUMKE ITPEHATAJIBHOI'O
OHTOI'EHE3A
Omrypko A. I1., Onuiinbik U. 1O.

HccnenoBanpl  3adatku  BepxHuX uenmoctedt 131 mioma
qenoBeka B Bozpacte 11-40Henes BHYTpUYTPOOHOTO Pa3BHTHS C
LENBIO onpeseneHus KOJIMYECTBEHHOTO CcoJlepKaHHs
makpoasiementoB (P, Na, Ca, Mg, S} nuHamuke NpeHaTalibHOro
OHTOreHe3a. 3a00p KOCTHOM TKaHU IPOBOJMIIM HA 00EUX CTOPOHAX
3a4yaTKa BEpXHEH UETIOCTH IIIOJI0B YeNIOBEKa U3 Pa3HBIX YUaCTKOB,
MAaKPOCKOITMYECKH MMEIOMINX HanOosIee BEIPOXKEHHYIO IIOTHOCTB.
IIpumenen KoMIIeKC METOIOB MOP(HOJIOTHIECKOTO HCCIICJOBAHIS,
KOTOpBIH  BKIIOYAJT MAaKpPOCKOITMIO, MOP(GOMETPHIO, TOHKOE
TpEeNapupoBaHsl OOBEKTOB IO KOHTPOJEM JIYIIBI, METOJbI
IUITAMEHHOIO aTOMHO-3MUCCHOHHOTO M aTOMHO-a0COpPOILIMOHHOTO
aHaM3a, (OTOMETPUYECKUH U TypOMIUMETPUUYECKUI METOMpbI;
METO/I CTATUCTUUYECKUX TPYNITUPOBOK MPH U3YUEHUH KaueCTBEHHO
OJTHOPOZIHBIX COBOKYITHOCTEH, BapUALMOHHBIN aHaIM3
CTaTHCTHYECKHX JAHHBIX C ONpPEEICHIEM PSIIOBBIX BEJIMYUH IS
KKJIOTO MaKpOdJIEMEHTa, IIOTPEIIHOCTH PSIOBBIX  BEJIMUHH,
OLIEHKM JIOCTOBEPHOCTH CpPEIHHX BEIMYMH M  BEPOSTHOCTDH
0e30mmO0YHOrO TpOrHO3a. B IuHAMHKE TedeHHs IUIOJHOTO
MeproJia MPEHATAIbHOTO OHTOTEHe3a MOMydeHO 3HAUMTENbHOE
pasIM4ie MeX Ty MOKa3aTessIMU COAEPKAHUS MAKPOJIEMEHTOB, 4TO
ABIISIETC ~ KAUECTBEHHBIM  PE3y/lbTaTOM  KOJIMYECTBEHHOM
Mopdonoruy B ONpENENeHHH HX COAEpXKaHWS BO  BpeMs
HCCIIENIOBAHMUS KOCTHOM TKAaHM BEpPXHEH YETIOCTH Yy IUIONOB
YelloBeKa. 3aKOHOMEPHOCTh JWHAMHMKH IUIOTHOCTH KOCTHOI
TKaHU BEpXHEH YeNIOCTH IUIOJIOB YeJIOBEKa B 3aBHCHMOCTH OT
MHHEPAJILHOTO COCTaBa M HAIUYUS BBIIBICHHOW CHHXPOHHOCTH
9TUX MPOLECCOB MO3BOJSET YTBEPXKJAAaTh, YTO W3MEHEHUE
TUIOTHOCTH SIBJISI€TCS] CBUETENLCTBOM H3MEHEHMS COMEpP KaHUA
OTAENBHBIX MHHEPAIBbHBIX 3JIEMEHTOB, OJJHAKO TJIABHYIO POIb,
KaK OCHOBHOH CTpPOUTENIbHBIA MaTepual, WUIrparoT HMEHHO
makpoanemenTsl (Ca, P, Na, Mg, S)llonyueHHble pe3ynbTaThl
000CHOBaHBI M MOTYT OBITh OCHOBOH ISl pa3pabOTKH HOBBIX
METOJUK paHHEHl JUarHOCTUKH BPOXKICHHBIX aHOMAJUH
YeITIOCTHO-JIUIEBOH 00IacTH eIe Ha JOKIMHUYCCKUX JTarax H
Crnoco00B uX MPOGUIAKTUKH, MyTeM KOPPEKLIUH MHHEPATBHOTO
COCTaBa.

KnaroueBble ciioBa: BepxHssl 4YeNIOCTh, MPEHATAbHBIN
OHTOT€HE3, YETOBEK, MAKPOIIEMEHTEI.
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