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Introduction

We hope that a varied program of the Journal of Education, Health and Sport formerly
Journal of Health Sciences will answer your expectations. We believe that the Journal of
Education, Health and Sport formerly Journal of Health Sciences will contribute to raising the
knowledge, skills and abilities of doctors, therapists, physiotherapists, nurses, psychologists,
biologists, researchers, practitioners and health workers interested in rehabilitation, physiotherapy,
tourism and recreation.

Journal of Education, Health and Sport formerly Journal of Health Sciences,
corresponding to the modern challenges of global health specialists collect articles from those areas
of the leading centers of renowned foreign and domestic. Many of them present state of art in their
field. This will be particularly valuable for young doctors in the specialization, and students.

Welcome to familiarize yourself with this issue all relevant hazards and health, life and
safety at work in tourism, recreation, rehabilitation, physiotherapy, nursing organization to work
safely and missions in these conditions, the influence of environmental conditions on public health.

Authors from abroad and the country will present an overview of contemporary challenges
and solutions in these areas. The issue concerns the text of the wider work for human health,
tourism, recreation, physiotherapy, nursing, wellness and rehabilitation, including the economics of
health care.

© The Author(s) 2020.

Faculty of Earth Sciences and Spatial Management,
Nicolaus Copernicus University in Torun, Poland

Wstep

Wyrazamy nadzieje, ze zréznicowany program Journal of Education, Health and Sport
formerly Journal of Health Sciences bedzie odpowiadatl Panstwa oczekiwaniom. Wierzymy, ze
Journal of Education, Health and Sport formerly Journal of Health Sciences przyczyni si¢ do
podnoszenia wiedzy, kwalifikacji 1 umiejetnosci lekarzy, rehabilitantow, fizjoterapeutdw,
pielegniarek, psychologow, biologow, praktykow i badaczy zainteresowanych ochrong zdrowia
pracownikow rehabilitacji, fizjoterapii, turystyki i rekreacji.

Journal of Education, Health and Sport formerly Journal of Health Sciences,
odpowiadajgca na wspoiczesne swiatowe wyzwania zdrowotne, gromadzi artykuty specjalistow z
tych dziedzin z wiodacych, renomowanych osrodkéw zagranicznych i krajowych. Wielu z nich
przedstawia state of art w swojej dziedzinie. Bedzie to szczegdlnie cenne dla mtodych lekarzy w
trakcie specjalizacji, oraz studentow.

Mile widziani do zapoznania si¢ z tg problematykg wszystkich zainteresowanych
zagrozeniami | ochrong zdrowia, zycia i bezpieczenstwa W pracy w turystyce, rekreacji,
rehabilitacji, fizjoterapii, piclegniarstwie organizacja bezpiecznej pracy i misji w tych warunkach,
wplywem warunkow srodowiska na stan zdrowia publicznego.

Autorzy z zagranicy i kraju przedstawig przeglad wspotczesnych wyzwan i proponowanych
rozwigzan W tych dziedzinach. Problematyka tekstdw prac dotyczy szeroko rozumianego zdrowia
czlowieka, turystyki, rekreacji, fizjoterapii, pielggniarstwa, odnowy biologicznej i rehabilitacji,
rowniez ekonomiki ochrony zdrowia.
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Abstract

The work aims at studying the bone tissue mineral density in children born with low
body weight, taking into account the dependence on the nature of feeding and polymorphism
of the C/A gene polymorphism of COL1AL 1 collagen gene (rs1107946).

Materials and methods. The study involved 74 children. Of these, 29 children born
with the body weight of 1500-1999 g were in the observation group I; 25 children weighing
2000-2499 g - group II; 20 children with the body weight at birth of 2500 g - group III
(control group). All children were under inpatient treatment at the Municipal Non-Profit
Enterprise "City Children Hospital no. 5" of Zaporizhia City Council. Data on the type of
breastfeeding of a child aged under 1 year were analyzed for all children. The study of bone

937


http://dx.doi.org/10.12775/JEHS.2020.10.09.114
https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.114
https://zenodo.org/record/4064924
mailto:tshumnaya72@gmail.com
mailto:tatyana0702@gmail.com

tissue mineral density was performed at the age of 12-15 months using an ultrasonic bone
sonometer (densitometer) Sunlight MINIOMNI) BeamMed Ltd., Israel. The examination was
conducted at the Department of Faculty Pediatrics of the Zaporizhia State Medical University.
Analysis of the results was performed by non-parametric statistics methods using the
Statistica 13 software package. Ordinal descriptive statistics was used to calculate the average
Z-score indicators. The non-parametric statistical method "2 x 2 Table", the Chi-square (df =
1) was used to compare the frequencies of desitometry indicators in different groups.

Results. In general, among the examined children according to densitometry data,
there were no changes in the skeletal system (Z-score 0.48 + 1.20) in 64.86% of cases, but
there were osteopenia (Z-score -1.8 £ 0, 53) in 27.03% and osteoporosis (Z-score -3.5 £ 0.96)
in 8.11%. But in the further analysis by groups, the average Z-score indicator in children of
the group | was 0.37 £ 2.06, in children of the group Il - -0.08 = 1.59 and in children of the
group 111 - 0.47 + 1, 69. But in children of the group I with body weight at birth 1500-1999g,
osteopenia was registered in 34.48% of cases; the group Il (2000-24999 g) - in 28.00% of
cases; the group Il (2500 g and more) - in 15.00% of cases. Osteoporosis was found only
among children of the groups | and Il. Children of the group | mainly received artificial and
mixed feeding. Children of the group Il received approximately the same amount of natural
and artificial feeding, much less often mixed one, and 50% of children of the group Il were
on natural feeding. The Z-score indicators less than -1SD were found in children with AA and
CA genotypes. Osteopenia was significantly less common in children with the AA genotype
of the C/A gene polymorphism of COL1A1_1 collagen gene (rs1107946), who received
natural or mixed feeding than in children who were exclusively on artificial feeding (p<0.05).
Among children with the AA genotype who were breastfed, there were changes in bone tissue
(63.64% of children had osteopenia and 22.73% had osteoporosis). Among heterozygotes
who were on artificial feeding, osteoporosis was found in 12.5%. Children with the CA
genotype on mixed feeding had a decrease in bone tissue density (osteopenia) in 33.33% of
cases. Children with AA genotype who were breastfed and had osteopenia, these were
children weighing up to 2500 g (groups I and II). Children with osteopenia on mixed
breastfeeding weighed at birth up to 2000 g. Osteopenia in children receiving artificial
feeding was found in children of all 3 groups: 50.00% - group I, 28.57% - group Il and 21,
43% - group Ill. Osteoporosis in breastfed children was found only among children of the
groups I and I11.

Conclusions. According to densitometry data, among all examined children, there

were no changes in the skeletal system (Z-score 0.48 + 1.20) in 64.86%, osteopenia was
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registered (Z-score - 1.8 = 0.53) in 27.03% and osteoporosis (Z-score -3.5 = 0.96) was
registered in 8.11%. But in children of the group I with body weight at birth of 1500-1999g,
osteopenia was registered in 34.48% of cases; in the group Il (2000-24999) in 28.00% of
cases; in the group 111 (2500 g and more) in 15.00% of cases. Osteoporosis was found only
among children born weighing up to 2500 g. Children of the group | mainly received artificial
(62.07%) and mixed (34.48%) feeding. Children of the group Il received approximately the
same amount of natural (40.00%) and artificial (44.00%) feeding, much less often mixed one.
In the control group 111, 50% of children were breastfed. Regardless of the type of feeding, no
changes in bone tissue were detected in children with the CC genotype of the C/A gene
polymorphism of COL1A1_1 collagen gene (rs1107946). The Z-scores indicators less than -1
SD were found in children with the AA and CA genotypes, and only among children with the
AA genotype of polymorphism, who received natural or mixed feeding, osteopenia occurred
significantly less frequently (30.00%) than among children who had exclusively artificial
feeding (63.64%). Osteoporosis was detected only in children with the AA genotype (12.5%)
who were on artificial feeding.

Key words: children born with low body weight; premature babies;
densitometry; osteoporosis; osteopenia; breastfeeding; artificial feeding; mixed feeding;
C/A gene polymorphism of COL1A1 1 collagen gene (rs1107946).

JIATHOCTUYHI MOXJINBOCTI BUSBHAYEHHS ITIOPYIHIEHDb OCTEOI'EHE3Y
Y JITEA, HAPOJ)KEHUX 3 MAJIOIO MACOIO TLIIA

T. €. lllymna, T. O. JleBuyk-Boponnosa

3anopizbKuii AepKaBHUM MeIMYHUN YHIBepCHTET, 3an0OpixkKdA, YKpaiHa

Meta pobotu. BuBueHHs MiHEpaJbHOI MIITFHOCTI KICTKOBOI TKAaHWHH Yy JITEH, IO
Oynu Hapo[KeHI 3 MaJIOI Macol Tila 3 YpaxyBaHHSAM B 3aJ€KHOCTI BiJ XapakTepy
BUTOI0BYBaHHs Ta nojiiMmopdizmy reny C / A rena xkomareny COL1A1 1 (rs1107946).

Marepiajan Ta MeTOAU. Y JOCIIKEHH] B3SJTH y4acTh 74 nuTuHU. 3 HUX 29 niTei, mo
Oynu HapomkeHi 3a Macoro Tia 1500-1999r cknanock I rpyny cnocrepeskeHHs; 25 AUTUHU 3
macoro Tiia 2000-2499 - II rpyny; 20 nutuam 3 Macoro Tina 2500r - cknanocs III rpymy, a6o
rpyny KOHTpoJro. Bci AiTH 3HaXOoQuIuCh Ha cTallioHapHOMY JiKkyBaHHI B KomyHanbHOMY

HenpuOyTKoBUX MiAnpuemMctBi «Micbka autsya jikapHsa Ne 5» 3amnopi3pkoi MichbKOT pagu. Y
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BCiX JiTel Oynu MpoaHali3oBaHi JaHi CTOCOBHO BUAY BHI'OJIOBYBAaHHS ITUTHHHU /10 1 pOKYy.
BuBueHHsS MiHEpaJIbHOI MIUTBHOCTI KICTKOBOI TKAaHMHU MPOBOIMIIOCS Y Bini 12-15 micsmiB 3
BUKOPHUCTAHHSM  YyJIbTPa3BYKOBOTO KICTKOBOTO COHoOMeTpa (meHcutomerpa) «Sunlight
MINIOMNI») BeamMed Ltd., IBpaine. OOcrexxeHHs TmpoBoauiiocss Ha Kadeapi
daxynprercekoi nemiatpii 3AMY. Ananiz pe3ynprariB OyB BUKOHAHHUN 3 BHUKOPHUCTAHHSIM
METOJ[IB HemapaMeTPUYHOI CTATHCTUKH 3 JIOTIOMOTOIO MakeTy mporpam Statistica 13. Jlns
o0uHMCIeHHsT CepelHIX MOKa3HMKIB Z-score Oyma Bukopuctana ordinal descriptive statistics.
JUis NOpIBHSAHHS 4YacTOT IMOKAa3HHUKIB JEHCUTOMETpIi B PI3HUX TIpynax BHKOPHCTOBYBAIU
HenapaMeTpuYHui craTucTHYHui MeTo «2 % 2 Table », the Chi-square (df = 1).
PesyabTaTn. B3arani, cepen o0cTeeHHUX JiTel 3a TaHUMHU JCGHCUTOMETPil y 64,86%
He Oyno BuUsIBIEHO 3MiH 3 OOKy KicTkoBoi cucrtemu (Z-score 0,48 + 1,20), y 27,03% -
octeornenis (Z-score) -1,8 £ 0,53) ta y 8,11% - ocreonopos (Z-score -3,5 + 0,96). Ase npu
moJIajli aHami3i 1Mo TpymaM CepeHiil moka3HuK Z-score y miter I rpymu cknas -0,37 £ 2,06, y
aiteit Il rpynm - - 0,08 + 1,59, y niteit Il rpynm - 0,47 + 1,69. Tak, y gireit | rpynu 3 macoro
Tina npu HapopkeHi 1500-1999 r, ocreomnenis peectpyBanach y 34,48% obcrexenux; Il
rpynu (2000-24999 r) — B 28,00% Bunazkis; I rpynu (2500r Ta Ginbme) - y 15,00% miteid.
Octeonopo3 OyB BusiBieHuit sume cepex aiteil I ta II rpym. it | rpymu B mimomy
OTPUMYBQJIM MITy4HE Ta 3Mimane BuroayBaHHs. Jlitm Il rpynmu npuGim3HO OJHAKOBO
OTpUMYBAJIacsi MPUPOJHBO Ta INTYyYHE BHUIOJIOBYBAaHHS, 3HauHUM piame 3Mimane, ta 50%
nited Il rpynu 3Haxoamnuch Ha MPUPOIHOMY BiarogoByBaHi. [lokazHuku Z-score MeHIIe -
ISD Oynu BusiBneni y aired 3 reHorunomM AA Tta CA. Cepen naiteil 3 reHotunom AA
nomimopdizmy reny C / A rena komareHy COL1A1 1 (Rs1107946), mo oTtpumyBaiacs
npupofHe abo 3MilllaHe BUTOAOBYBAHHS JOCTOBIPHO piJIIe 3ycTpidaigack OCTEOIEHis,
HOPIBHSAHO 3 JIThMM, L0 OylM BHUKIIOYHO Ha IITy4yHOMY BHUrojoByBaHHi (< 0,05). Cepen
niTei 3 reHoTunoM AA, mo Oyl1M Ha IITyYHOMY BHUTOJIOBYBaHHI, MalM 3MIiHH 3 OOKYy
KICTKOBO1 TKaHUHU (63,64% mniTelt manu ocreoneHio Ta 22,73% manu octeonopos). Cepen
reTepO3UroT, 110 Oy Ha IITyYHOMY BUTOJOBYBaHHI, y 12,5% Busasmio ocreonopos. [itu 3
reHotunnioMm CA Ha 3MilIaHOMY BHMI'OJIOBYBaHHI Majll 3HIDKEHHS MIUIBHOCTI KiCTKOBOI
TkanuHu (octeoneHiro) y 33,33%. [itu 3 reHotunmom AA, mo Oyliu Ha TpyAHOMY
BHUT'0JIOBYBAaHHI Ta MaJIM OCTEONEHIt0, 11e Oyyu nitu 3 Baroro npu Hapomkeni go 2500t (I Ta II
rpynu). [iTu 3 ocTeoneHie Ha 3MIIIAHOMY BHUTOJOBYBAHHI Malld Bary MpH HapOKEHI J10
2000 r ocreormeHis y JiTeH, 10 OTpUMYyBaNacs IITYYHE BUTOJOBYBAaHHS, Oyja BUSBICHO Y
niteit Tppox rpym: 50,00% -1 rpyna, 28,57% - Il rpyna ta 21,43% - III rpyma. Octeonopos y

JTel Ha ITYYHOMY BUT0O/I0BYBaHH1 OyB BusiBnieHui nuuie cepen Aiteit I ta Il rpymu.
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BucnoBku. Cepen BCix 0OCTeKEHHS JITEH, 32 JAHUMH JIEHCUTOMETpii, y 64,86% He
Oyno BuUsBIEHO 3MiH 3 OOKy KicTkoBOi cucremu (Z-score 0,48 + 1,20), y 27,03% -
peectpyBanachk octeoneHis (Z-score -1,8 + 0,53) ta y 8,11% - ocreonopo3 (Z-score -3,5 *
0,96). Ane y nmiteir | rpynu 3 macorw Ttina mpu HapomkeHi 1500-1999 r, octeomenis
peectpyBanack y 34,48% oOcrexenus; 11 rpynu (2000-24999 r) - B 28,00% Bumnanka; II1
rpynu (2500r Ta 6inbme) — y 15,00% niteit. Octeonopo3 OyB BUSBICHUH JHUIIE Cepe AITCH,
o Oyau HapokeHi 3 Macoro Tina g0 2500r. Jlitu [ rpynu nepeBakHO OTPUMYBAJIU IITYYHE
Ta 3Mimane BuroayBanHs. Jitu Il rpynu npuGiau3Ho 0JHAKOBO OTpUMYyBajacs IPUPOIHBO Ta
mryyHe BurojoByBaHHs. Cepen niteil rpynu xoHtpomo 50% pitelt Oyau Ha MPUPOIHOMY
BinrogopyBani. Y gireir 3 reHotuniom CC momimopdizmy reny C / A reHa KoJyiareHy
COLI1A1 1 (rs1107946), He3anexHO BiJ BUIY BHUIOJOBYBAaHHs, HE OYyJI0 BHSBICHO 3MiH 3
00Ky KicTKOBOi TKaHUHM. [lokazHuku Z-score MeHme -1 SD Oynu BusiBieHi y aitedl 3
reHoturioM AA Ta CA, TUIBKH cepel] AiTei 3 TCHOTUIIOM AA, 0 OTPUMYBAIH MPHUPOIHE 200
3MillIaHEe BUTOJIOBYBAHHS, JOCTOBIPHO PiJIlie 3yCcTpidyanach OCTEOMNEHis] MOPIBHAHO 3 ITHMH,
mo Oyiau BUKIIOYHO Ha IUTYYHOMY BUT00BYBaHHI (63,64%). Ocreonopo3 OyB BUsBICHUN
TUIBKM y JiTel 3 reHoTunom AA (12,5%), 1110 oOTpuMyBaIy MITY4YHE BUTOJIOBYBAaHHS.

Kuarouosi ciaoBa: aiTm, 1o HapoaKeHi 3 MaJIOl0 Macol Tijla; mepeI4acHo
HAPOJKeHi JiTH; JeHCHTOMETPisi; OCTeoNopo3; OcCTeoleHisi; rpyJHe BHUIOJ0OBYBAHHS;
IITY4YHe BUIOJOBYBaHHsI; 3MilllaHe BHMIOAOBYBaHHs; moJiMop¢ism reny C / A rena

kosareny COL1A1_1 (rs1107946).

NTUATHOCTHYECKHE BO3MOKHOCTH ONPEJAEJEHUS HAPYIIEHUM
OCTEOI'EHE3A VY JETEH, POKJTEHHBIX C HU3KOH MACCOM TEJIA

T. E. lllymuas, T. O. JleBuyk-Boponnosa

3anopoKCKNH rocy1apCcTBeHHbIN MeIUIMHCKUH YHUBEPCUTET, 3a110pOKbe, Y KpanHa

Henbo padoThl ABISETCS M3yUYEHUE MUHEPAIBHOM IUIOTHOCTH KOCTHOW TKaHW Y
JIeTed, POXKJIEHHBIX C HHU3KOM MAaccOM Tejla C Y4YeTOM XapakTepa BCKapMIIMBaHUS U
nonumopdusma rena C / A rena xomtarena COL1A1 1 (rs1107946).

Matepuanbl U MeTOAbI. B riccinenoBanuu npussiin yuactue 74 pebenka. 13 Hux 29
netel, KOoTopble ObulM poxaeHbl 3a Maccoil Tema 1500-1999r cocraBwim [ rpymmy

HaOmoieHust; 25 pedbenka ¢ maccoit terna 2000-2499 - II rpynmy; 20 peObeHka ¢ Maccoi Temna
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2500r — Bouum B III rpynny, wim rpynmy KoHTpois. Bce petm Haxoqwinch Ha
CTallMOHAPHOM JIEYEHMM B KOMMYHaJIbHOM HENpUObLIbHOM mpennpustun «l'opoxackas
nerckass OompHHIIA No 5» 3amopo’KCKOTO TOPOJCKOrO0 coBeTa. Y BcCeX JeTed ObLIu
MpOaHAIM3UPOBAHbl JaHHbIE O BUJE BckapmiauBaHus 1o | roga. M3yuenue muHepalibHOM
IUIOTHOCTH KOCTHOW TKaHU IPOBOAMWIIOCH B Bo3pacTe 12-15 mecsaneB ¢ MCHOIb30BaHUEM
YIABTPa3BYKOBOI'O KOCTHOTO coHOMeTpa (neHcuromerpa) «Sunlight MINIOMNI») BeamMed
Ltd., U3panns. OGcnenoBanue MpoBoAUIOCh Ha Kadenpe akynpreTckoit neauarpuu 3IMY.
AHanu3 pe3ynbTaToB ObUI BBIMOJHEH C HCIOJB30BAHHEM METOJIOB HemapaMeTpHuecKOn
CTaTUCTHKH C TIOMOIIBI0 Takera mnporpamm Statistica 13. Jlng BbIUMCIEHHS CpeIHUX
nokasareneil Z-score Obuta ucmoib3oBaHa ordinal descriptive statistics. Jlns cpaBHeHUs
YacTOT MOKa3zaTesel JEHCUTOMETPUU B Pa3HbIX TPYINax HCIOJb30BaM HEelapaMeTpUIeCKuil
cratucTUUecKkuii meton «2 x 2 Tabley, the Chi-square (df = 1).

Pe3yabTaTel. B nenom, cpenu o0cneqoBaHHBIX JAETEH MO JaHHBIM JCHCUTOMETPUU B
64,86% He ObLIO BBISIBICHO H3MEHEHHI CO CTOPOHBI KOCTHOU cucTeMsl (Z-score 0,48 + 1,20),
B 27,03% - octeonenus (Z-score) -1,8 + 0,53) u B 8,11% - ocreonopos (Z-score -3,5 £ 0,96).
Ho npu mopanbiie aHanu3e Mo rpynmnaMm CpedHHil mokaszatens Z-score y aereit | rpymmbl
cocraBun -0,37 + 2,06, y aereii I rpynmsl - - 0,08 = 1,59, y nereit 111 rpynmer - 0,47 + 1, 69.
Tak, y nereit | rpymnmel ¢ wmaccoir Tena npu poxaeHun 1500-1999 r, octeonenus
peructpupoBanach B 34,48% o6cnenoBannbix; II rpymmer (2000-24999 1) - B 28,00%
ciyuaes; Il rpynmet (25001 u 6onee) - B 15,00% nereit. Octeonopo3 ObL1 0OHAPYKEH TOTBKO
cpenu aered [ u I rpynm. etu I rpynmnel B 1ie10M nojiy4ain KCKYCCTBEHHOE U CMEIIAHHOE
BckapmuiBanue. Jletm Il rpynmsl mpuMEpHO OOMHAKOBO TOJYyYalach €CTECTBEHHO H
MCKYCCTBEHHOE BCKapMJIMBAHHE, 3HAUUTEIIbHBIN pexe cMemanHoe, U 50% naereit I rpymmel
HaXOJWJINCh Ha €CTECTBEHHOM OTKapMiiMBaeMbIX. [lokazatenu Z-score menblie -1SD Obuin
oOHapyxeHbsl y gnereil ¢ reHoturnmom AA u CA. Cpemu nereit ¢ reHotumoM AA
nosmmmopuszma rena C / A rena komutarena COL1A1 1 (Rs1107946), uyto mpuoOpeTanach
€CTECTBEHHOE WJIM CMEIIaHHOE BCKapMJIMBaHUE JIOCTOBEPHO PEKe BCTpeyanach OCTEONEHUS,
0 CpPaBHEHUIO C JEeTbMH, KOTOpble ObUIM HCKIIOYUTEIBHO HAa HCKYCCTBEHHOM
BckapmiuBanuu (< 0,05). Cpeau aereii ¢ reHOTHIIOM AA, KOTOpbIe ObUTH Ha HCKYCCTBEHHOM
BCKapMJIMBaHUM, MMEIU H3MEHEHHS CO CTOPOHBI KOCTHOM TkaHuM (63,64% nereld umenu
ocreonenust u 22,73% wumenu octeonopo3). Cpeau rerepo3uror, KOTOpble ObUIM Ha
HCKYCCTBEHHOM BCKapMJIMBaHMH, B 12,5% BbraBuIIO ocreonopos. Cpean AeTel ¢ TeHOTUIIOM
CA Ha cMelIaHHOM BCKapMJIMBaHMM OBLJIO BHUSBJICHO CHM)KEHHE IUIOTHOCTH KOCTHOM TKaHU

(octeomnenus) B 33,33%. Jletu ¢ reHoTHIIOM AA, KOTOpBIE OBUIM HAa FPYIHOM BCKapMIIMBaHUH
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¢ ocreoneHuel, umenu Bec npu poxaeHu B 2500r (I u Il rpynmsl). [etu ¢ octeonenuei Ha
CMEIIaHHOM BCKapMJIMBaHUU UMeNU Bec npu poxzaeHuu no 2000 r. Ocreonenus y netei,
KOTOpBIE TOJy4Yald HCKYCCTBEHHOE BCKapMJIMBaHUE, Obla BBISIBIEHAa BO BCEX TpYIINaX:
50,00% -I rpymma, 28,57% - Il rpynna u 21,43% - Il rpynma. Ocreonopo3 y nereil Ha
HCKYCCTBEHHOM BCKapMJIMBaHUU ObLI OOHapyXeH Toibko cpeau gered | u I rpymmer ¢
renotuniom AA u CA.

BoiBoabl. Cpeau Bcex oOcienoBaHHE JIETEH, 10 JaHHBIM JEHCUTOMETpuH, B 64,86%
He OBUIO BBISBICHO M3MEHEHWW CO CTOPOHBI KOCTHOW cuctembl (Z-score 0,48 + 1,20), B
27,03% - peructpupoBanack ocreoneHus (Z-score 1, 8 + 0,53) u B 8,11% - ocreonopos (Z-
score -3,5 = 0,96). Ho y gmereit | rpynner ¢ maccoit tena npu poxiaenun 1500-1999 r,
octreoneHusi peructpupoBanack B 34,48% obcnenoBanus; Il rpymmsr (2000-24999 1) - B
28,00% cayuasx; II rpymmer (2500r u Gonee) - B 15,00% nereit. Ocreonmopo3 ObLI
0OHapy»XeH TOJIBKO CpeIu JeTeH, KOTOphIe ObLTU POXKICHBI ¢ Maccoi Tena no 2500r. detm I
IPyNIbl MPEUMYLIECTBEHHO MOIY4ayd UCKYCCTBEHHOE U CMEUIaHHOE BCKapMiuBaHue. Jletu
I rpynmbl mnOpuUMEpPHO OJWHAKOBO IOJNYyYalach €CTECTBEHHO U  HCKYCCTBEHHOE
BckapmimBanue. Cpenu neteil rpymmbl KoHTposs 50% neteil ObulM HAa €CTECTBEHHOM
BcKapmimBaeMbIX. Y jeredl ¢ reHoruniom CC monmmmopdusma rera C / A reHa KoJurareHa
COL1AI1 1 (rs1107946), HezaBUCMMO OT BHJAa BCKapMJIMBAHHSA, HE OBUIO BBISBICHO
U3MEHEHUH CO CTOpPOHBI KOCTHON TkaHu. Ilokazarenu Z-score MeHbine -1 SD Obuiu
oOHapyxeHbl y gereir ¢ reHotunoM AA u CA, TOIBKO cpeau HeTel ¢ reHoThnoM AA,
MOJIyYaBUINX €CTECTBEHHOE MJIM CMEIIAHHOE BCKapMIIMBAHME, TOCTOBEPHO PEXKE BCTpeyasach
OCTEONEHHS] CPaBHEHHUIO C JIE€TbMHU, KOTOpbIE ObUIM HCKIIOYMTEIBHO HA HMCKYCCTBEHHOM
BcKapMiuBaHuu (63,64 %). Octeonopo3 ObL1 00HAPYKEH TOJIBKO y AETel ¢ TeHOTUIIOM AA
(12,5%), momyyaBIIMX UCKYCCTBEHHOE BCKapMJIMBAHHUE.

KioueBbie cjioBa: 1eTH, POKICHHbIC ¢ HU3KOH MaccOi Tejia NMpeKIeBPEMEHHO
POKIEeHHbIE 1eTH; IeHCUTOMETPHS; 0CTEONOPO3 OCTeONeHUs; TPy/IHOe BCKapMJIMBaHueE;
HCKYCCTBEHHOE BCKAPMJIMBAaHHe; CMeLIaHHOe BCKapMJMBaHue; noaumopgusm reny C /

A rena kosiarena COL1A1_1 (rs1107946).

Introduction. Preservation of the children’s health is a pressing issue today. At
present, scientists and practitioners are actively engaged in study of the problem of
osteogenesis disorders.

It is known that metabolic bone diseases (MBD) in newborns, osteopenia, neonatal

rickets or rickets of premature babies are terms used to describe the decrease in mineral
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content in bones in premature infants. Babies born prematurely are usually "deprived" of the
period of intrauterine life, which provides the supply of minerals to create optimal bone
mineralization at birth. It is known that the frequency of occurrence of MBD is inversely
related to birth weight and gestational age. Other factors that interfere with normal bone
mineralization include artificial feeding, low intake of vitamin D, calcium (Ca) and
phosphorus (P) at an early age, long periods of parenteral nutrition and side effects of
diuretics and corticosteroids prescribed to these children [1 - 4].

At the same time, as of today, there are no specific methods for diagnosing metabolic
diseases in premature babies [2]. And a direct study of Ca2 + cannot be a screening test, since
newborns can maintain a normal level of Ca2 + for a long time due to its mobilization from
the bones [5, 6]. And determination of other markers of osteopenia, such as the level of
osteocalcin and 1,250H-vitamin D, is not always possible; in addition, it is financially
expensive and therefore not available to everyone. Although the increased alkaline
phosphatase level is a reliable indicator of bone demineralization in premature babies, the
normal levels also do not guarantee normal bone condition [7].

In adult practice, various densitometry methods are used to quantitatively diagnostics
of bone density. The standard of densitometry in adult practice is the Dual Energy X-ray
Absorptiometry (DXA). In pediatrics, this method is used only for scientific researches, since
the radiation load, the need to transport the child, the lack of programs and standards for
examining newborns and children aged 1 year limit its use in clinical practice. For the same
reasons, quantitative computed tomography is not used in practice. The X-ray signs of
osteopenia appear when mineralization is already reduced by 20-40% and is characterized by
bone thinning, thickening of the diaphyses, subperiosteal growths and fractures. But
instrumental diagnostics of the bone disorders in premature infants remains a great challenge.

Today, the method of quantitative ultrasound densitometry is being introduced into the
practical health care of Ukraine and other countries of the world, in particular for cases of
premature babies and in children aged 1 year in general [8].

In this case, the Z-score is used in children. The Z-score is considered as the value of
the standard deviation of the actual bone density relative to the corresponding average age
indicator. Z-scores of up to -1SD are considered normal, from -1SD to -2.5 SD as osteopenia
and more than -2.5 SD as osteoporosis. At the same time, a decrease in bone mineral density
is also clinically identified as osteopenia or osteoporosis, which, according to the World

Health Organization, today ranks fourth among non-infectious diseases in the world [9].
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The work aims at study the bone tissue mineral density in children born with low
body weight, taking into account the dependence on the nature of feeding and polymorphism
of the C/A gene polymorphism of COL1A1_1 collagen gene (rs1107946).

Materials and methods. The study involved 74 children. Of these, 29 children born
with the body weight of 1500-1999 g were in the observation group I; 25 children weighing
2000-2499 g - group II; 20 children with the body weight at birth of 2500 g - group IlI
(control group). All children were under inpatient treatment at the Municipal Non-Profit
Enterprise "City Children Hospital no. 5" of Zaporizhia City Council. Data on the type of
breastfeeding of a child aged under 1 year were analyzed for all children. The study of bone
tissue mineral density was performed at the age of 12-15 months using an ultrasonic bone
sonometer (densitometer) Sunlight MINIOMNI) BeamMed Ltd., Israel. The examination was
conducted at the Department of Faculty Pediatrics of the Zaporizhia State Medical University.

Analysis of the results was performed by non-parametric statistics methods using the
Statistica 13 software package. Ordinal descriptive statistics was used to calculate the average
Z-score indicators. The non-parametric statistical method "2 x 2 Table", the Chi-square (df =
1) was used to compare the frequencies of desitometry indicators in different groups.

Results. In general, among the examined children according to densitometry data,
there were no changes in the skeletal system (Z-score 0.48 + 1.20) in 64.86% of cases, but
there were osteopenia (Z-score -1.8 £ 0, 53) in 27.03% and osteoporosis (Z-score -3.5 + 0.96)
in 8.11%. But in the further analysis by groups, the average Z-score indicator in children of
the group | was 0.37 * 2.06, in children of the group Il - -0.08 = 1.59 and in children of the
group 111 - 0.47 + 1, 69. But in children of the group I with body weight at birth 1500-1999g,
osteopenia was registered in 34.48% of cases; the group Il (2000-24999 g) - in 28.00% of
cases; the group Il (2500 g and more) - in 15.00% of cases. Osteoporosis was found only

among children born weighing up to 2500 g. These data are shown in the Table 1.

Table 1. Desitometry indicators depending on the weight at birth

Groups Normal Z-score | Osteopenia | Z-score | Osteoporosis | Z-score
value
Group I 51,72% 0,78+1,0 | 34,48%* -1,98+0,56 | 13,79% -3,9+0,96
Group II | 64,00% 0,88+1,01 | 28,00% -1,53+0,51 | 8,00% -2,74%0,21
Group III | 85,00% 0,88+1,47 | 15%* -1,87+0,29 | - -

Further analysis by groups of densitometry results taking into account the type of

feeding showed that children weighing up to 2000 g mainly received artificial and mixed
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feeding. Children of the group Il received approximately the same amount of natural and
artificial feeding, much less often mixed one, and 50% of children of the group Ill were on

natural feeding.

Table 2. Distribution of the type of feeding depending on the weight at birth

Groups Natural feeding Artificial feeding Mixed feeding
I rpyna 3,45% 62,07% 34,48%
p -1 p<0,05 p>0,05 p<0,05
I rpyma 40,00% 44,00% 16,00%
III rpymna 50,00% 35,00% 15,00%
p I-1II p<0,05 p<0,05 p<0,05
p II-1I1 p>0,05 p>0,05 p>0,05

Then we decided to evaluate the Z-score indicator depending on the C/A gene
polymorphism of COL1A1 1 collagen gene (rs1107946), which had been studied earlier [10].
From the data of the Table 3 and the Figure 1 it can be concluded that children with the CC

genotype had normal densitometry indicators, regardless of the type of feeding.

M Normal value Osteopenia Osteoporosis

13%
cc AR CA

Fig. 1 Densitometry indicators depending on the genotype of the C/A gene polymorphism of
COL1AL1 1 collagen gene (rs1107946).

The Z-score indicators less than -1SD were found in children with AA and CA
genotypes. Osteopenia was significantly less common in children with the AA genotype of
the C/A gene polymorphism of COL1AL 1 collagen gene (rs1107946), who received natural
or mixed feeding than in children who were exclusively on artificial feeding (p<0.05). We
would like to note that children with the same genotype, but on natural or mixed feeding, had
only osteopenia. Among children with the AA genotype who were breastfed, there were
changes in bone tissue (63.64% of children had osteopenia and 22.73% had osteoporosis).

Among heterozygotes who were on artificial feeding, osteoporosis was found in 12.5%.
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Children with the CA genotype on mixed feeding had a decrease in bone tissue density

(osteopenia) in 33.33% of cases.

Table 4. Densitometry (Z-score) indicators depending on the type of feeding and genotype of
the C/A gene polymorphism of COL1A1_1 collagen gene (rs1107946)

Geno-Densitometry |Natural Z-score  |Artificial |Z-score  |Mixed Z-score

type feeding feeding feeding

CC |Normal valuel 100% (8) | 0,98+1,61| 100% (8) | 0,74+1,38 | 100% (7) 1,14+1,2
%, (n)
Osteopenia %, - - - - -
(n)
Osteoporosis - - - - -
%, (n)

AA  |Normal value 70,00% (7) | 1,2+1,1 |13,64% (3)| 1,17+0,83 | 71,43% (5) | 0,68+0,8
%, (n)
Osteopenia %, 30,00% (3) - 63,64% - 28,57% (2) |-2,05+0,21*
(n) 1,47+0,46* (14) 1,84+0,57*
Osteoporosis - - 22,73% (5)| -3,7£0,95 - -
%, (n)

AC  |Normal valuel 100% (3) | -0,5+0,2 | 87,5% (7) | 0,3+0,45 | 66,67% (2) | 0,77+2,16
%, (n)
Osteopenia %, - - - - 33,33% (1) -15
(n)
Osteoporosis - - 12,5% (1) -2,6 - -
%, (n)

*p<0,05

It is important to note that among children with AA genotype who were breastfed and
had osteopenia, these were children weighing up to 2500 g (groups | and I1). Children with
osteopenia on mixed breastfeeding weighed at birth up to 2000 g. Osteopenia in children
receiving artificial feeding was found in children of all 3 groups: 50.00% - group I, 28.57% -
group Il and 21, 43% - group Ill. Osteoporosis in breastfed children was found only among
children of the groups I and II.

Discussion

In an analysis of the current literature, it is known that the relationship between the
C/A gene polymorphism of COL1A1_1 collagen gene (rs1107946) and changes in bone tissue
density has been studied more often in adults and less frequently in children.

In his study, Vissarionov S.V. researched the relationship between the C/A gene
polymorphism of COL1A1 1 collagen gene and the development of scoliosis. The study
revealed that children with the A allele and the AA genotype among patients with congenital
scoliosis occurred significantly more frequent than in children without scoliotic deformity of
the spine. The AA genotype occurred in the group of children with congenital scoliosis more
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than 2 times more often than in the group of children without scoliotic deformity of the spine
[11].

Mailyan E. A. et al. proved the connection between the C/A gene polymorphism of
COL1AL 1 collagen gene (rs1107946) and lower indicators of the Ca ++ levels (P = 0.037)
and higher ones and AP (P = 0.047) in women in postmenopause with the AA and CA
genotype, which was evidence of an increased bone tissue resorption [12].

The study of the influence of the C/A gene polymorphism of COL1A1 1 collagen
gene (rs1107946) on osteoporotic bone changes in the area of proximal department of the left
hip showed an uneven distribution of genotypes in the observation groups. The authors found
that osteoporotic changes in the femoral neck were significantly more pronounced in women
with A allele (OSH = 2.46, 95% CI: 1.38-4.39, p = 0.006). In addition, in the group of patients
with osteoporosis of the left femoral neck in comparison with all other women, a somewhat
unreliable tendency (p = 0.064) to an increased accumulation of the AA genotype was
established [13].

Edith Falco’n-Rami’rez et al. examined 300 women: 100 women with osteopenia, 100
women with hip fractures, and 100 without any bone tissue changes. The aim of the study was
to research the association of polymorphism and low mineral density, osteoporosis, hip
fractures. This research found an association with lower indicators of bone mineral density in
women who had the AA genotype of the C/A gene polymorphism of COL1AL 1 collagen
gene (rs1107946) compared with those who had the CC and CA genotypes; but no
statistically significant difference was found. In our study, we proved that osteopenia occurred
among children with AA and CA genotypes, while osteoporosis - only in children with AA
genotype [14].

In a systematic review, Liting Tong et al. reported that about 31% of preterm born
children had osteopenic changes, which further affected their physical development
throughout life, i.e. they had lower weight and height compared to their peers born with
normal body weight. Metabolic bone disease could also lead to more frequent fractures.
According to our data, osteopenia and osteoporosis were found in about 35.14% of the
examined children [15].

Bandara S. et al. studied the prevalence of osteopenia in preterm born children who
were exclusively fed with breast milk and fortified breast milk. They obtained the following
results: 36.8% of children receiving fortified milk had osteopenia, while osteopenia was
observed in 48.6% of cases in breastfed children. But no statistically significant difference

was found [16]. Asghar Lotf et al. in their study, no difference between the two feeding
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groups (artificial feeding and mixed feeding) was observed in terms of the occurrence of bone
disorders [17]. Michelle N. Kérnmann et al. investigated the effect of breastfeeding on bone
mineral density, and the increase in breastfeeding volume promoted the increase of the bone
tissue density [18]. We also observed such tendency in our study.

Conclusions

1. According to densitometry data, among all examined children, there were no
changes in the skeletal system (Z-score 0.48 + 1.20) in 64.86%, osteopenia was registered (Z-
score - 1.8 + 0.53) in 27.03% and osteoporosis (Z-score -3.5 £ 0.96) was registered in 8.11%.
But in children of the group | with body weight at birth of 1500-1999g, osteopenia was
registered in 34.48% of cases; in the group 11 (2000-24999) in 28.00% of cases; in the group
I11 (2500 g and more) in 15.00% of cases. Osteoporosis was found only among children born
weighing up to 2500 g.

2. Children of the group I mainly received artificial (62.07%) and mixed (34.48%)
feeding. Children of the group Il received approximately the same amount of natural
(40.00%) and artificial (44.00%) feeding, much less often mixed one. In the control group Ill,
50% of children were breastfed.

3. Regardless of the type of feeding, no changes in bone tissue were detected in
children with the CC genotype of the C/A gene polymorphism of COL1A1_1 collagen gene
(rs1107946). The Z-scores indicators less than -1 SD were found in children with the AA and
CA genotypes, and only among children with the AA genotype of polymorphism, who
received natural or mixed feeding, osteopenia occurred significantly less frequently (30.00%)
than among children who had exclusively artificial feeding (63.64%). Osteoporosis was
detected only in children with the AA genotype (12.5%) who were on artificial feeding.

4. To reduce the risk of osteogenesis disorders in children with the AA genotype of the
C/A gene polymorphism of COL1A1 1 collagen gene (rs1107946), born with low weight, the
breastfeeding should be preferred, for which maximum effort should be made to preserve or
restore lactation in mother.

Prospects for further study. In the future, we are planning to assess densitometry
indicators depending on the clinical manifestations of rickets.

Financing. The study has been performed in the framework of the planned research
scientific work of the Children’s Diseases Department of ZSMU entitled “The peculiarities of
the development of diseases and the elaboration of the programs of rational nutrition, of
therapeutic and rehabilitation measures improvement, and of prevention of distresses in

children of different age, who reside in an industrial city” state registration No 114U001397.
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