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OCOBJHUBOCTI BIKOBOI JUHAMIKHA BMICTY KAJIBIIIO I
CTPOHIIIO B KICTKOBIA TKAHUHI HUKHBOI HIEJIEITHA
JITEA JOMKLIbHOIO BIKY

Jlvsiscokuil HayioHanbHUutl MeouyHull yHieepcumem imeni /lanuna I'anuybkoeo
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Bcemyn. Cmyniny minepanizayii Kicmkogoi mKaHUHU 3anexcums K 6I0 emicniy
6 Hill Maxkpoenemenmie, max i 6i0 nepebicy MemabONUHUX Npoyecié 8 opeanizmi,
Kamanizamopamu aKux 6UCMynaoms Mikpoeniemenmu.

Memoto Hawioi pobomu cmano OOCHONCEHH 0COONUBOCMel 8MIiCmYy KAalbyiio
ma cmpoHYilo 6 KICMKOGIll MKAHUHI KOMIPKOBOI uACMUHU HUNCHbOI wjenenu, ix
CRiBIOHOULeHHS MA 8IKOBOT OUHAMIKU Y dimetl OOUKIIbHO20 BIKY.

Mamepianu i memoou. /[ 0ocsicHenHs NOCMABLEHOI Memu NPosedeHO amomMHO-
abcopoyitinuti cnekmpanvHutl ananiz 70 hpacmenmie Kicmko8oi mKaHUHU KOMIPKOBO2O
giOpocmKa HUNCHLOT wenenu dimetl 8ikom 00 6 pokie (nocmekcmpakyitiHuil mamepiau
i Mmamepian, ompumanui @ X00i ONEPAMUBHUX 6MPYUAHD 3 NPUBOOY MPABM HUICHLOT
wenenu, 6 OUMAYUX GIOOLIEHHAX CMOMAMONOIYHUX NOMIKAIHIK M. JIbeoea). Beco
Mamepian nodieHO HA N ’simb GIKOGUX 2pyn : 00 6 micayie, 0o 1 poky, do 2 pokis, 00
4 poxie ma 00 6 pokis, no cim pacmenmis y KOXICHIU epyni (Xaonuuxu i diguamka
8i0N06I0H0). 'V docnidocysanux ppazmenmax Kicmkosoi MKAHUHU BUSHAYAU BMICT
kanvyiio (Ca) ma cmponyito (Sr). JJocniosxcernms nposaouiu Ha amomuo-abcopoyiiitHomy
cnekmpogomomempi C-115, KoHyeHmpayito 00CHIOHNCYBAHUX eleMEeHMI8 V 3Pa3Kax
KiCMKO80I MKAHUHU 6KA3YEANU Y MKe/2.

Pesynomamu. Bcmanosneno,  wo HE3ANENHCHO 6I0 cmami eéMicm Kaibyiio
KICMKOBIIl MKAHUHI wenen y Oimell NOCHYNOBO 3POCMAE 00 YOMUPUPIUHOZO GIKY |
HE3HAYHO ZHUNCYEMBCA 00 Wecmu piuHoeo. MiHIManbHUMU NOKAZHUKY 8MICITY KATbYIIO
€ Y Wecmu-MIiCAYHUX, a MAKCUMATbHUMU — Y Yyomupupiunux. IIpu ybomy y 6cix ikosux
2pynax aOconomHi NOKA3HUKU 8MICMY KAIbYilo 8 KICMKOBIll MKAHUHI € SUWUMU Y
oiguam, HidC y X10NYis.

Bmicm cmponyiio makosic mae nodiony 6ikogy OUHAMIKYy y Xaonyie i oiguam.
ToxasHuxu emicmy cmpouyito 3pocmaroms y dimetl OOHOPIYHO20 GIKY NOPIGHAHHO 3
WeCTNUMICAYHUMU, HE3HAUHO 3HUIICYIOMbCS Y 0BOXPIUHUX, PI3KO 3pocmailomb (Oinbuie
HIDIC YOBIUL) Y HOMUPUPIUHUX T NPOOOSNHCYIONb 3POCIAmu 00 uleCmu poKie.

VYnpooosoic docnioscysearnoco 8iko6o2o NPoMidiCKy, MIHIMATILHUM 6MICH CIPOHYIIO
€ Y 0BOXPIYHOMY 6iYi, & MAKCUMATbHUM - Y wecmupiunomy. Ha 6iominy 6io xkanvyiro,
éMicm CmMponyilo 8 KiCmKOGI MKAHUHI HUJICHVLOI weneny y Xa1onyie euwutl, Hidxc y
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odiguam, GUHAMOK CIMAHOBISMb OIMuU 080X [ YOMUPLOX POKI6, O¢ PISHUYL 8 NOKAZHUKAX
0cib pizHoi cmami e 8UsBILEHO.

Bucnoseku. Taxa eikosa Oounamixa emicmy Kaivyilo ma cCmpoHyilo 3abesneyye
banamnc npoyecis pezopoyii ma ano3uyii' y Kicmkogitl mKaAHUHI HUXCHbOT wjenenu y dimet
OOUIKIILHO20 BIKY, BHACTIOOK 4020 1 8i00Y8AEMbCS ITHMEHCUBHA | YiMKO KOOPOUHOBAHA
nepebyoosa ujenen, nos’sA3aHa 3 PO3GUMKOM 3a4amkie 3y0ie 000X eeHepayill,
NPOPI3YEAHHAM | (DYHKYIOHYBAHHAM MOLOYHUX 3Y016, W0 HeOOXIOHO 6paxo8yseamu npu
NJIAHYBAHHI CIOMAMONOZIYHO20 NIKY8aAHHs Oimell Yiei 8iK0BoI epynil.

Kniouogi cnosa: xicmxosa mxaHuHa, HUICHA wjelend, Kanbyii, CMpOoHYil,
8IKOBA OUHAMIKA

Solomia CHAJKOVSKA

FEATURES OF AGE DYNAMICS OF CALCIUM AND STRONTIUM

CONTENT IN BONE LOWER JAW OF PRESCHOOLERS

Danylo Halytsky Lviv National Medical University
Lviv, Ukraine, s.kryvko@ukr.net

Introduction. The degree of mineralization of bone tissue depends on the macro
elements content in it and on the course of metabolic processes in the body, which
are the catalysts of microelements. The purpose of our work was to investigate the
characteristics of calcium and strontium content in bone tissue of the lower jaw of
collar part, their relationship and age dynamics in preschool children.

Material and methods. To achieve this goal were conducted atomic absorption
spectral analysis of 70 fragments of bone tissue of collar apophysis mandible of the
lower jaw in children under 6 years (post extraction material and material obtained
during surgery on the injury of lower jaw), obtained in pediatric wards of dental clinics
of Lviv. All material was divided into 5 age groups - up to 6 months, to 1 year, to 2 years,
to 4 years and 6 years, 7 fragments in each group (boys and girls, respectively). In the
investigated fragments of bone tissue the content of calcium (Ca) and strontium (Sr)
were determined. Research was carried out on atomic absorption spectrophotometer
C-115, the concentration of the search elements in samples of bone tissue were indicated
in mg/g.

Results. Conducted atomic absorption spectral analysis collar of bone tissue of
the lower jaw in children of different sexes of preschool age allowed to determine the
content of calcium and strontium. It was set up that regardless of gender, the content
of calcium in bone tissue of the jaw in children is gradually increasing to 4 years
of age and slightly reduced to 6 years. Minimum indices of calcium content is in the
6-month, and the maximum - in 4 years. Herewith in all age groups the absolute levels
of calcium in bone tissue are higher in girls than in boys. The content of strontium also
has a similar age dynamics of boys and girls. Indicators strontium content increases in
children 1 year of age, compared with a 6-month, slightly lower in the 2-years, sharply
increasing (more than into 2 times) in the 4-years and continue to rise to 6 years. It was
established that during the investigated age interval, the minimum content of strontium
is 2 years of age, and a maximum at 6 years. In contrast to calcium, strontium content
indexes in bone tissue of mandible in boys are higher than in girls exception in children
2 and 4 years of age, where the difference in terms of the two sexes were not found.
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Conclusions. This age dynamics of calcium and strontium content provides a balance
of resorption and aposition processes in the bone tissue of the lower jaw in preschool
children and with the result that an intensive and well-coordinated restructuring of
the jaws associated with the development of dental germs of both generations, and
functioning eruption of primary teeth that must be considered when planning dental
treatment for children in this age group.

Key words: bone tissue, mandible (lower jaw), calcium, strontium, age
dynamics

AkTtyaabHicTb. Cepenl MiHEpaJbHHUX €JIEMEHTIB, HEOOXiTHMX Ui HOP-
MaJIbHOTO (PYHKIIIOHYBaHHS JIFOJCHKOTO OpraHi3My OCOOJIHMBE MICIIE HAJICKHUTh
kanbIiito [5, 10, 11, 12, 14, 15]. Came 3aBasKu Kajbllito, KU Biirpace poJb
TUTACTUYHOTO Marepialy y TOOyIOBI CKeneTy, KICTKOBa TKaHWHA HaOyBae
NpUTaMaHHUX JIMIIE il OCOOMMBHMX MEXaHIYHMX BIACTUBOCTEH — TBEPIOCTI Ta
MmimHOoCTi [1, 2, 3, 4, 7, 13]. Hecrada kamnbIlito B JUTSIOMY OpraHi3Mi € MPUIHHOIO
paxiTy Ta cma3Modinii, a B AOPOCIOMY CIPUYHHSAE PO3BUTOK OCTEOIOPO3Y,
MOPYIIEHHS Y poOOTi ceprieBo-CynuHHOI cuctemu [2, 3, 8, 11, 16, 18, 20]. I1pote
CTYyHiHb MiHepasli3alii KiCTKOBOI TKAHWHH 3aJIeKUTh HE JIMILIE BiJl BMICTY B Hiif
KaJbIlil0 Ta IHIIMX MaKpOEJIEMEHTIB, i Bij mepediry MeTa0oNiYHUX MPOIIECiB B
opraHismi, KaramizatopaMu sikux € mikpoesnementu [18, 19]. 3okpema, Bizomo,
10 CTPOHIIN HAJIEKUTH JI0 TPYIH MIKPOEJIEMEHTIB, SIKi CTUMYIIOIOTH Peraparito
KICTKM TIPH paxiTi Ta OCTEONopo3i, a Horo BiACYTHICTh MOXKE CTATH MPUYHUHOIO
CIIOHTAHHOI JeKabIMHAIII] KICTKOBOI TKaHWHH |3, 7]. Tak y HayKoBi# JiTepaTypi
€ BIIOMOCTI MpO T€, 10 y KICTKOBIH TKaHUHI 0Ci0 MOJIOZOTrO BiKY CTPOHLIH
MICTHUTBCS Y MIKPOKIJTBKOCTSIX, TPOTE TICIIs 35 pOKiB, KON TOYMHAE 3MEHIITYBaTHCA
KICTKOBa Maca, WOTo BMICT pi3ko 3pocTae [2]. BikoBa mepeOymoBa ImenernHo-
JIUIIEBOI AUITHKN Ma€ CBOi OCOOIMBOCTI, OB’ 13aH1 3 PO3BUTKOM, MTPOPiI3yBaHHSM,
¢yHKIiOHYBaHHSIM 1 3MiHOIO 3yOiB [0, 9]. JloCmigHMKM Big3HAYarOTh TAKOX
0COONIMBOCTI MiHEPATBHOTO CKJIaay KICTKOBOI TKAHWHU PI3HUX NIJISTHOK CKEJIETY,
30KkpeMa 1uenen [6, 9, 17].

Meroro Hamoi poOOTH CTANO TOCHIIKEHHSI 0COOIMBOCTEH BMICTY KaJbIIIIO
Ta CTPOHIII0 B KICTKOBIM TKaHWHI KOMIPKOBOi YaCTHMHU HWKHBOI IIENIEIH, 1X
CITIBBITHOIIIEHHS Ta BIKOBOI IWMHAMIKH Y JITEH JTOIMIKITLHOTO BIKY.

Marepian i meromu. [lyis JOCATHEHHS IIOCTaBJICHOI METH HaMH Oynu
MPOBEJICHO aTOMHO-a0copOLiiHMi criekTpanbHuii  aHamiz 70 QparmeHTiB
KICTKOBOi TKAaHMHU KOMIPKOBOT'O BiIpOCTKA HMKHBOI LIENeNH AiTeH BiKOM 10 6
POKIB (ITOCTEKCTPAKIITHUIA MaTepial i MaTepiajl, OTPUMaHUH B XOA1 OTIEPaTHBHUX
BTpy4YaHb 3 MPHUBOAY TpPaBM HIKHBOI IIEJNENH B AUTIYMAX BiJAUICHHAX
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CTOMATOJIOTIYHUX MOMiKIiHIK M. JIbBOBa). Bech marepian TOAiICHO Ha I SITh
BIKOBHUX T'pym : 0 6 MicsIiB, 10 1 poKy, 10 2 pokiB, /10 4 pOKiB i 10 6 POKiB, O
ciM parMeHTiB y KOKHIH rpymi (XJIOMYUKH 1 JiBYaTKa BiIMOBITHO).

VY nocnimkyBaHUX pparMeHTax KiCTKOBOI TKAHWHU BU3HAYAIH BMiCT KaJIbITIFO
(Ca) Ta crposiiro (Sr).

JocmimpkeHHsT TpoBaiWiI Ha aTOMHO-a0copOIiitHOMY criekTpodoToMeTpi
C-115, KOHIIEHTpAIIiI0 TOCIIIPKYBAaHUX €JIEMEHTIB y 3pa3Kax KiCTKOBOI TKAHUHH
BKa3yBaJH y MKT/T.

Pe3ynbTarn. HaniacrasipesynbrariBaroMHO-a0COpOLIITHOTO CHEKTPAILHOTO
aHaJi3y KiCTKOBOT TKAHWHU KOMIPKOBOI YaCTHHH HMYKHBOT IIEJIeNH Y AiTel pi3HOi
CTaTi AOMIKUILHOTO BIKYy BH3HAYEHO BMICT y HIil KaJbI[{IO Ta CTPOHIIIO (IHB.
Tabm.):

Tabnuia. BMicT KauibIlifo 1 CTPOHIIO B KICTKOBII TKaHWHI KOMIPKOBOi YaCTHHH

HIDKHBOT 1IeJIeTd IiTel pi3Hoi crari Mkr/T (M+m)

xnonyi disuama
Bix Ca Sr Ca Sr
6 micayie | 128642,86+8391,36 | 28,14+5,21 | 129428,57+10473,16 | 27,86+5,49
1 pix 135142,86+6581,77 | 30,57+£5,22 | 136000,00+6817,34 29,57+7,72
2 poku 135571,43+1844,28 | 27,14+3,94 | 135857,14+3448,16 27,14+8,85
4 poxu 139857,14+3583,79 | 62,57+11,51 | 140142,86+£2560,82 62,14+15,64
6 poxie | 137571,43+4020,36 | 65,14+£9,29 | 139285,71+3257,64 62,29+8,83

p< 0,05 ms Bcix qaHnx

BceranosieHo, 1110 HE3aJIEKHO Bl CTaTl BMICT KaJbIil0 B KICTKOBIH TKaHHHI
IIeJien y AiTel MOCTYITOBO 3pOCTAE 10 YOTHPHUPITHOTO BiKY | HE3HAYHO 3HHKYETHCS
JI0 IIECTHPIYHOT0. MiHIMaIbHUMHY TOKa3HUKH BMICTY KaJIBIIO € y HIECTUMICIIHUX

142000 [
140000 |
138000

136000
134000
B xnonw
132000
| |
130000 ABIATE
128000
126000
124000

122000

B micAyiB 1 pik 2 pouu 4 poKK 6 pouis

Puc. 1. BikoBa muHaMika KaJblIlit0 B KICTKOBiIl TKaHUHI KOMIPKOBOi YaCTHHHU
HIDKHBOT IIeJIeTN y JiTeH pi3HOI crari
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i craHoBIIATh 128642,86+£8391,36 mkr/r y xmoniiB i 129428,57+10473,16 mkr/t
y JiBUaT, a MakCHUMaJdbHUMH — y 4oTHpupidHUX (139857,14+3583,79 Mxr/T i

140142,86+£2560,82 Mxr/r y xyonuiB i giBuar BignosigHo). [Ipu mpomy y Bcix
BIKOBUX T'pylnax aOCONIOTHI IMOKAa3HWKH BMICTY KaJbIlif0 B KICTKOBiil TKaHWHI €
BUIIMMH Yy JIIBYAT, HIXK Yy XJomniiB (puc. 1).

Bwmict cTpoHIiito Takox Mae Mmoi0Hy BIKOBY AMHAMIKY y XJIOMINB 1 JiBUaT
(Tabmuws, puc. 2). [loka3HUKH BMICTY CTPOHIIIO 3POCTAIOTh Y OJHOPIYHUX JTiTeH
MOPIBHSHO 3 MIECTHUMICSYHUMH, HE3HAUHO 3HIDKYIOTHCS Yy ABOXPIYHHX, PI3KO
3pocTaroTh (Oible HIK yABIYl) Y YOTHPHPIUYHUX 1 MPOIOBKYIOTH 3pOCTaTH 10
IIIECTH POKIB.

70 ¢

—
| —
60 [
50
a0 B xnonuj
e =" =
30 W i_ i'—' ® gigyara

6 micauie 1pik 2 pokn 4 poum G pouis

=)
(=]

-
(=]

Puc.2. BikoBa nuHaMika CTPOHIIiFO B KICTKOBil TKAHUHI KOMIPKOBOT YaCTHHHU
HIDKHBOI IIEeJIeTH y AiTel pi3Hol cTaTi

YIpomoBx A0CIiKYBAHOTO BIKOBOTO MTPOMIXKKY MiHIMAaJIbHUM BMICT CTPOH-
ito € y aBoxpiudomy Biri (27,1443,94 mxr/r y xmomnmiB 1 27,14+8,85 MKr/T y
JIiBYaT), a MAKCUMaJIbHUX TIOKa3HUKIB csrae y mectupigaux (65,14+£9,29 mxr/r y
xJiomiiB 1 62,29+8,83 MKr/r y JiBYar).

Ha BinmMiHy Bifi KadpIif0 BMICT CTPOHIIIO B KICTKOBili TKaHMHI HIDKHBOI
HIeJISNH Y XJIOMINB BUIIHMWA, HDK Y JiBUaT, BUHATOK CTaHOBJISTH JITH JBOX i
YOTHPHOX POKIB, JIe Pi3HUII B TOKa3HUKAX 0Ci0 pi3HOI cTaTi He BUSBIICHO (pHC. 2).

Pe3ymnbraTi mocaimKeHb MOCTY WA ITiICTABOIO TSI TAKUX BHCHOBKIB:

* VYV niTeil BIKOM 10 IIECTH POKIB BHUSBICHO BHPaKCHY BIKOBY TUHAMIKY
MiHEepaJIbHUX €JIEMEHTIB KalbIliI0 Ta CTPOHIII0 B KICTKOBIM TKaHWHI HIKHBOL
IeJIeTu.

*  Pi3Humi y BikoBiff quHAMIIl IOCTIKYBaHUX €JICMEHTIB y IiTEH pi3HOI
CTaTi HE BUSBJICHO.

*  YIOpomoBX BCHOTO JOCIHIHKYBAHOTO MTEPiOy BMICT KaJbIlif0 B KiCTKOBIH
TKaHWHI HWXKHBOI Ieneny OyB BUIIMM Y JIIBYAT, HIX y XJIOMIIB, @ CTPOHIIIIO
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HaBIAKH — y XJIOMIB, 32 BUHATKOM JiTeW JBOX i YOTHPHOX POKIB, 1€ PI3HUII B
MTOKa3HHUKaX OCi0 pi3HOI cTaTi HE BUABICHO.

*  MiHiMalbHUM BMICTy Kajblil0 € y M[IECTUMICSYHUX JiTeH, a
MaKCUMaJIbHUMU — Y YOTUPUPIYHUX .

*  Bwmict cTpoHIIiIO € MiHIMaTbHUM y JBOXPIUYHHUX JiTEH, a MAKCUMaJIbHUX
MTOKA3HUKIB CATAE Y NIECTUPIYHUX.

BucnoBkn. Taka BikoBa JIMHaMiKa BMICTY KaJIbI[it0 Ta CTPOHIIiFO 3a0e3Iedye
OayraHc TporieciB pe3opOrii Ta amo3uilii y KiCTKOBiIM TKaHWHI HIDKHBOI IIEICTIH
y JAiTell MOMKINBHOTO BiKy, BHACTIZOK YOTO 1 BiAOYBa€ThCsl iIHTCHCHBHA 1 YITKO
KOOpAMHOBaHA TiepeOymoBa IIejer, OB’ 13aHa 3 PO3BUTKOM 3adaTKiB 3yOiB 000X
reHepanii, mpopizyBaHHIM 1 QyHKIIOHYBaHHSIM MOJIOYHHUX 3yO0iB, 110 HEOOXiIHO
BpPaxoOBYBaTH TPH IUIAHyBaHHI CTOMATOJIOTIYHOTO JIIKYBaHHS JITEH IIi€i BIKOBOI

TpyIH.
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