(GEORGIAN
VIEDICAL
INEWS

ISSN 1512-0112 No 5 (302) Maii 2020

TBUJIMCHU - NEW YORK

EXEMECSUYHBIN HAYUHBIN )KYPHAJ

Mennnunckue HopocT I'py3uun
bogodmggmml Lsdgwoobm Losbemgbo



GEORGIAN
MEDICAL
NEWS

No 5 (302) 2020

Published in cooperation with and under the patronage
of the Tbilisi State Medical University

N3naercs B COTpyAHUYECTBE U IO IIATPOHAKEM
TOnIMCCKOro rocyIapCTBEHHOTO METUIIMHCKOTO YHUBEPCUTETA

30dm0393> mdoaolols Lobgedfogm LsdgwoEobm ¥bogg@lodgdmsb
05653dOMAgmdoms s dobo 3sG®mbogom

EXXEMECSIUHBIN HAYYHBIN KYPHAJI
TBUJUCH - HbIO-IOPK



GMN: Georgian Medical News is peer-reviewed, published monthly journal committed to promoting
the science and art of medicine and the betterment of public health, published by the GMN Editorial
Board and The International Academy of Sciences, Education, Industry and Arts (U.S.A.) since
1994. GMN carries original scientific articles on medicine, biology and pharmacy, which are of
experimental, theoretical and practical character; publishes original research, reviews, commentaries,
editorials, essays, medical news, and correspondence in English and Russian.

GMN is indexed in MEDLINE, SCOPUS, PubMed and VINITI Russian Academy of Sciences. The
full text content is available through EBSCO databases.

GMN: Meaununckne HOBOCTH I'py3mu - exeMeCSUHBIH PElEH3UPYEMbIM HAy4IHBIM KypHal,
nznaéres PenakunoHHo Koternei u MexayHapoaHo# akajieMueil HaykK, 00pa3oBaHusl, UCKYCCTB U
ecrectBo3HaHus (IASEIA) CIA ¢ 1994 roga Ha pyCCKOM M aHTJIIMCKOM SI3bIKaX B IIEJISIX MOAICPKKH
MEIUIMHCKON HayKH MU yIy4IIeHUs 3ApaBOOXpaHeHUs. B kypHase myOIUKYIOTCS OpUTHHAIBHBIC
Hay4YHble CTaThU B OOJIACTH METUIMHBI, OMOJOTUU U (apMaluy, CTaTbh OO030pPHOTO Xapakrepa,

Hay4YHbIC COO6H.I€HI/I$I, HOBOCTU MCIWILMHBI U 3APAaBOOXPAHCHUS.

Kypnan unnexcupyercs B MEDLINE, orpaxén B 6a3e qanubsix SCOPUS, PubMed 1 BUHUTU PAH.

[TonmHoTekcTOBBIE CTaThU KypHana noctynHsl yepes3 b/l EBSCO.

GMN: Georgian Medical News — Lo Jo®mggaoml bsdgoozobm Losbangbo — s@ols ymggemgoy@o
bodg3b0gdm bodgoEobm @y bbodgdso gy@dbsao, asdmoizgds 1994 Fanowsb, Fo®dmowagbls
bodgosdiom gomagyoobs s 5d3-0l d9360909d0L, aobosmengdols, 0beyglE®ool, bgermgbgdols
s 39b9d0LdgB Yz gdols Log@msdm@olim s3ogdool gOmmdaog godmgdsl. GMN-Jo @yl
> 0baaoly® gb6govy J399bwgds 9Jb3gM0dgbG o, mgm@oymo s 3Gs]Bogyeo bobosmols
M@0y0bsayg®o  bsdgsbogdm LEsGogdo dgooi3obols, domamaools ©s @o®dszool begyg®mdo,
dodmbogngomo baslbosmol LEs@ogdo.

J9ebsao obpgdbo®gdyaos MEDLINE-ol bsg@msdm@obm LobEgdsdo, sbobyaos
SCOPUS-o0l;, PubMed-ols @ws BUHUTH PAH-0ls dmbsigdms dobgddo. LRs@ogdol borygao @gjl@o
bgedolsgemdos EBSCO-I dmbsigdms dsbgdowsb.



MEJUIIMHCKHUE HOBOCTHU I'PY3UHA

ExxeMecsuHbIil COBMECTHBIN IPY3HHO-aMEPUKAHCKUI HAYUHBIN JJIEKTPOHHO-IIEYATHBIN KypHaI
ATeHTCTBa MEAMIIMHCKOW MHpOpManu ACCOIMaNy IeNI0BOi mpecchl [ py3uu,
AKazieMuM MEAMIMHCKUX Hayk [ py3un, Mex1yHapoaHOH aka/leMUuH HayK, HHAYCTPUH,
obpazoBanus u uckyccts CLLIA.

Wznaercs ¢ 1994 r., pacupoctpansercs B CHI, EC u CILIA

IVIABHBIA PEJAKTOP

Huxkonaii [Tupuxananmsunu

HAYYHBIN PEJAKTOP

Enene I'mopranze

3AMECTHUTEJIb ITTABHOT'O PEJAKTOPA
Huno MukaGepunze

HAYYHO-PEJAKIIUOHHBIA COBET
3ypad Bagaukopua - npeacenareas HayuHo-peraknmoHHOTO coBeTa
Muxaun baxmyrckuii (CLLIA), Anexcanap I'ennunr (I'epmanns), Amupan [amkpennnsze (I'pysus),
Koncrantun Kunnanu (I'pysus), [eopruii Kamxamunaze (I'py3us),
[Taara Kypranuaze (I'py3us), Baxranr Macxynus (I'py3us), Tamapa Mukadepunze (I'pysus),
Tenrusz Puznuc (CILA), Pesa3 Cenuansumm (I py3ust), Jasug Dmya (CLLIA)

HAYYHO-PEJAKIHMOHHAS KOJUIET'USA
Koncrantun Kunuanm - npeacenarens HayuHo-penakumoHHON KoJLIeruu
Apxumarnput Axam - Baxtanr Axamanze, Amupan Autanse, Hemm AnrenaBa, Tenru3 Acarnanu,
T'ust bepanze, Puma bepuamsuiu, Jleo bokepus, Orap I'epamana, Jlnana ['ornamsunu, Homap ['orebamsum,
Huxomaii ['onranse, JIug /IBananx3e, Manana JKsanus, Tamap 3epexunze, Mpuna Ksauanse,
Hana Ksupxksenus, 3ypad Kesanumsuim, ['ypam Kuknaamnze, Teitmypas Jlexxasa, Homap Jlomumse,
Joxannywmxku Menortu, Mapuna Mamananze, Kapaman [larasa, Mamyka [Tuptixanaumsuiu, AHHA
PexsuamBum, Maka Conoramsumm, Pama3z Xertypuanu, Pynonsd Xoxendemmaep, Kaxabep Uenmnmze,
Tunarua YnkoBanu, Apurm Uxorya, Pamas [llenrenus, KereBan D0panmaze

Website:
www.geomednews.org

The International Academy of Sciences, Education, Industry & Arts. P.O.Box 390177,
Mountain View, CA, 94039-0177, USA. Tel/Fax: (650) 967-4733

Bepcus: neuarnas. Llena: ceoGomHas.
YciioBUSI MOANMMCKH: TTONMKCKA IPUHUMAETCS Ha 6 1 12 MecsIiieB.
ITo Bompocam noanucku odpamaTses no Ted.: 293 66 78.
Kounrakrnblii agpec: ['py3us, 0177, Tounucwu, yn. Acaruanu 7, 1V stax, komHara 408
Te.: 995(32) 254 24 91, 5(55) 75 65 99
Fax: +995(32) 253 70 58, e-mail: ninomikaber@geomednews.com; nikopir@geomednews.com

ITo Bompocam pa3MenieHus1 peKJaMbl 00pamarbes mo Tej.: 5(99) 97 95 93

© 2001. Acconnanms /1e10Boii npeccol ['py3un
© 2001. The International Academy of Sciences,
Education, Industry & Arts (USA)



GEORGIAN MEDICAL NEWS
Monthly Georgia-US joint scientific journal published both in electronic and paper
formats of the Agency of Medical Information of the Georgian Association of Business
Press; Georgian Academy of Medical Sciences; International Academy of Sciences,
Education, Industry and Arts (USA).
Published since 1994. Distributed in NIS, EU and USA.

EDITOR IN CHIEF
Nicholas Pirtskhalaishvili

SCIENTIFIC EDITOR
Elene Giorgadze

DEPUTY CHIEF EDITOR
Nino Mikaberidze

SCIENTIFIC EDITORIAL COUNCIL
Zurab Vadachkoria - Head of Editorial council
Michael Bakhmutsky (USA), Alexander Génning (Germany),
Amiran Gamkrelidze (Georgia), David Elua (USA),
Konstantin Kipiani (Georgia), Giorgi Kamkamidze (Georgia), Paata Kurtanidze (Georgia),
Vakhtang Maskhulia (Georgia), Tamara Mikaberidze (Georgia), Tengiz Riznis (USA),
Revaz Sepiashvili (Georgia)

SCIENTIFIC EDITORIAL BOARD
Konstantin Kipiani - Head of Editorial board
Archimandrite Adam - Vakhtang Akhaladze, Amiran Antadze, Nelly Antelava,

Tengiz Asatiani, Gia Beradze, Rima Beriashvili, Leo Bokeria, Kakhaber Chelidze,
Tinatin Chikovani, Archil Chkhotua, Lia Dvaladze, Ketevan Ebralidze, Otar Gerzmava,
Liana Gogiashvili, Nodar Gogebashvili, Nicholas Gongadze, Rudolf Hohenfellner,
Zurab Kevanishvili, Ramaz Khetsuriani, Guram Kiknadze, Irina Kvachadze, Nana Kvirkvelia,
Teymuraz Lezhava, Nodar Lomidze, Marina Mamaladze, Gianluigi Melotti, Kharaman Pagava,
Mamuka Pirtskhalaishvili, Anna Rekhviashvili, Maka Sologhashvili,

Ramaz Shengelia, Tamar Zerekidze, Manana Zhvania

CONTACT ADDRESS IN TBILISI

GMN Editorial Board Phone: 995 (32) 254-24-91
7 Asatiani Street, 4" Floor 995 (32) 253-70-58
Thilisi, Georgia 0177 Fax: 995 (32) 253-70-58

CONTACT ADDRESS IN NEW YORK

NINITEX INTERNATIONAL, INC.

3 PINE DRIVE SOUTH Phone: +1 (917) 327-7732
ROSLYN, NY 11576 U.S.A. WEBSITE

www.geomednews.org



K CBEAEHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITHIO HEOOXOMNMO COOTIONATh CISAYIONINE TIPaBHIIA;

1. CraTps 1oyKHA OBITH MPEJCTABICHA B IBYX DK3EMIUISIPAX, HA PYCCKOM MM aHTIIUHACKOM SI3bI-
Kax, Hare4yaTaHHas Yepe3 MoJTOPa HHTEPBAJa HA OHOIl CTOPOHE CTAHAAPTHOTO JINCTA ¢ IIMPUHOMH
JIEBOTO TOJIA B TPU caHTHMeTpa. Vcroiap3yeMblil KOMITBIOTEPHBIN MIpU(T U TEKCTa Ha PYCCKOM U
anmniickoM s3pikax - Times New Roman (Kupuuinna), 111 TeKCTa Ha TPYy3UHCKOM SI3BIKE CIEIYeT
ucnons3oBath AcadNusx. Pasmep mpudra - 12. K pykonucu, HareyaraHHON Ha KOMIIBIOTEPE, 1OJDKEH
OBITH TIpHTOkeH CD co cTaTheit.

2. Pa3mep craTbu 10JKEH OBITH HE MEHEe IECSTH U He OoJiee 1BaAaTH CTPAHUI] MAITMHOIIHCH,
BKITIOYAs yKa3aTelb JINTEPaTyphl U Pe3toMe Ha aHTJIIMICKOM, PYCCKOM U TPY3MHCKOM SI3BIKaX.

3. B crarbe 10mKHBI OBITH OCBEIIEHBI AKTYaTbHOCTh JAHHOTO MaTepHalia, MEeTOJIBI X PE3YIIbTaThI
WCCIIeIOBaHUSI U MX 00CYKICHHE.

[Ipu npencTaBneHny B reUaTh HAyYHBIX IKCIIEPUMEHTAITLHBIX paO0T aBTOPHI JIOJIKHBI YKa3bIBaTh
BH]l ¥ KOJMYECTBO JKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS H
YCBITUIEHHUS (B XO/1€ OCTPBIX OIBITOB).

4. K crarbe IOMHKHBI OBITH MPUIOKEHBI KPAaTKOE (HA MOJICTPAHUIIBI) PE3FOME Ha aHTIIUHCKOM,
PYCCKOM H TPY3MHCKOM $I3bIKaX (BKJIFOUYAIOIIEE CIICAYIOIIHE Pa3/Ieibl: IeJb UCCIIeJOBaHuUs, MaTepral U
METOJTBI, PE3YIBTATHI M 3aKTFOUCHHE) U CIIHCOK KITF0UeBEIX ciioB (key words).

5. Tabmuiibl HEOOXOUMO MPEACTABIISITE B ITe4aTHO# popme. DoTokonuu He puHUMaroTcs. Bee
nu(ppoBbIe, HTOTOBbIE U MPOIEHTHHIE JAHHBIE B TA0JHIAX JOJKHBI COOTBETCTBOBATh TAKOBBIM B
TeKcTe cTaTbu. Ta0nuIbe! 1 rpaduKH TOJKHBI OBITH 03aITIaBICHBI.

6. dororpadun AOIKHBI OBITh KOHTPACTHBIMHU, (DOTOKOIHHU C PEHTTEHOTPAMM - B IO3UTHBHOM
n300pakeHUH. PUCYHKH, YepTeXHU U JUArpaMMBbI CIICAYyeT 03aIIaBUTh, IPOHYMEPOBATh M BCTABUTH B
COOTBETCTBYIOITEe MecTo TekcTa B tiff popmare.

B moanucsx k MukpogoTorpadusiM ciieyeT yKa3blBaTh CTEIICHb YBEJIMUYCHUS Yepe3 OKYIISP HITH
00BEKTHB U METOJI OKPACKH WIJIM UMITPETHAIINN CPE30B.

7. ®aMHUINH OT€YECTBEHHBIX aBTOPOB MPUBOATCS B OPUTHHAIBHOW TPAHCKPHUTIITHH.

8. I1pu opopmiienun u HanpaBieHun crateid B >kypHan MHI mpocum aBTOpoB coOmonarh
NpaBuIIa, U3JIOKEHHBIC B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPECTABISIEMbIM B OMOMETUIIMHCKUE
JKYpHAJIBD», MPUHATHIX MeXKTyHapOIHBIM KOMUTETOM PEIAKTOPOB MEAMIIMHCKUX KYPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B xoHIIe Ka)X0i OPUTHHAIBHON CTaThH MPUBOAMUTCS Onbinorpaduuecknii cnucok. B cnmcok nutepa-
TYpBI BKJIIOYAIOTCS] BCE MaTepHalibl, Ha KOTOpble UMEIOTCS CCBIIKM B TekcTe. CIHCOK COCTaBiseTcs B
andaBUTHOM MOpsIKE U HyMepyeTcs. JIuTteparypHblii HCTOYHUK TPUBOAUTCS Ha sI3bIKE OpUTrHMHana. B
CIIHMCKE JIUTEePaTyphl CHavYasa MPUBOJSITCS PaOOTHI, HAIMCAHHBIC 3HAKAMU TPY3WHCKOTO an(aBuTa, 3aTeM
Kupuuied u naruauned. CChUIKM Ha IIUTHPYEMble pabOThl B TEKCTE CTAaThbH JAIOTCS B KBaJpPaTHBIX
CKOOKax B BUJIC HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOW padOoTHI B CITUCKE TUTEpaTypbl. BonbmmH-
CTBO IUTUPOBAHHBIX UCTOYHUKOB JIOJDKHBI OBITh 32 TIOCTEIHUE 5-7 JIeT.

9. Jlns momydenus mpaBa Ha MyONHWKANWIO CTaThs JOJDKHA MMETh OT PyKOBOIHUTENS PAaOOTHI
WIN YUPEXKJCHUSI BU3Y U CONPOBOIUTEIHHOE OTHOILICHHUE, HAITMCAHHBIC MITM HalleYaTaHHbIe Ha OJaHKe
Y 3aBEPEHHBIC MOJIIICHIO U TICUAThIO.

10. B xoHIe cTaThu MOKHBI OBITH MOMAIMKCH BCEX aBTOPOB, IMOJHOCTHIO NMPUBEIACHBI UX
(hamuTiM, IMEHa M OTYECTBA, YKa3aHbl CIIy)KCOHBIH M JOMAalIHUH HOMEpa TeIe(OHOB U aapeca il
MHBIE KOOpAUHATHL. KomnuecTBo aBTOPOB (COaBTOPOB) HE JOJIKHO MPEBHIIIATH MATH YEJIOBEK.

11. Penakuus octapisiet 3a coOO0# MpaBo COKpaIaTh U UCIPABIIAThL CTaThi. KoppekTypa aBropam
HE BBICBIJIAeTCSI, BCs paboTa M cBepKa MPOBOAUTCS IO aBTOPCKOMY OpPUTHHAITY.

12. HepomycTuMO HampaBlieHHE B PEJAKIUI0 padoT, MPEACTABICHHBIX K TI€YaTH B WHBIX
M3/IaTeThCTBAX WITM OMYOJUKOBAHHBIX B IPYTHUX M3IAHUSIX.

IIpu HapymieHnH yKa3aHHBIX NPABHJ CTATHH He PACCMATPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or compu-
ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width, and 1.5 spacing
between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to Georgian and Russian
materials). With computer-printed texts please enclose a CD carrying the same file titled with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink (or
black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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P®OCPOPHO-KAJIBIIUEBBI OBMEH U ®OPMUPOBAHUE MATPUKCA KOCTHOM TKAHU
VY JETEM A IOJAPOCTKOB HA ®OHE D-ABUTAMHUHO3A (OB30P)

Youokasa H.H., l'enianze H.M., Yoepu H.IL., Baxranze C.3., Xauanypunze H.C., Kanananze H.b.

Tounucckuii 2ocyoapcmeentvitl MeOuyuHckuil ynusepcumem, I pysus

B Bompocax MeauKo-CONMaabHON 3alUThl JJETCKOTO Hacele-
HHUS 3HAYMMOE MECTO 3aHUMAIOT MPOOIeMbl MPOGUIAKTHKH, -
arHOCTHMKH W JICYCHUs HApYyLICHUH pa3BUTHA U (HOPMUPOBAHUS
KOCTHO-MBIIICUHOI CHCTeMbI. DIHUAEMHOIOTHUECKHE HCCIIEI0-
BaHUS TIOATBEPXKAAT 3HAYUTEIBHOE YBEIMYCHUE YaCTOThI U
TSDKECTH KaK BPOXKIEHHOM, TaK M NMPHOOPETEHHOW MaTONIOrHH
OIOPHO-/IBUTATENILHOTO afmapara y JAeTell BCeX BO3PAaCTHBIX
rpym [1,3,10]. CHnxeHne nokasareneil KOCTHOW Macchl OTMe-
yaetcs y 7-42% nerelt B Bo3pacte oT 5 10 15 et

CormacHO COBpPEMEHHBIM HpejacTaBieHusM, oxoio 80-90%
AKTUBHOTO HAKOIICHUSI KOCTHOM MacChl OGbI'—lHO HaCcTynaeT B
JIETCKOM U IOAPOCTKOBOM Bo3pacte [8,14]. B 3Tux BO3pacTHBIX
neproaax (GopMHPYeTcs CTPYKTypa, MPOYHOCTh CKeJleTa U ue-
pena. KnmHnyeckue ¥ HapakInHUYECKUE HCCIIEOBaHUS yOe-
JIUTEIILHO MOKa3bIBAIOT, YTO B ATHX MPOIECCax BEAYIIas PoOjb
npUHAIIeXUT Kaneuudeponam [12,23]. Ha ocHoBe Tpéx op-
raHOB — MUIIICHEH: KUIIIEYHHUKA, ITOUYCK M CKEJIIETHOH CHUCTEMBI,
KaJIbIM(EpOIIbl OMIOCPEIOBAHHO U HEOMOCPEIOBAHHO YYacTBY-
0T B PETYJISILIUH YPOBHS HEOOXOMMOTO JUIsl CTAHOBJIEHHUS KOCT-
HOIl Macchl JOCTaTOYHOTO KojimdyecTBa Kaiubuus U ¢ocopa. B
IpeAIaraeMoM JIMTEpaTypHOM 0030pe NpHUBEAEH MaTepHual Ka-
caTesibHO JeHUCTBUSI KalbLH(EpONOB HA Pa3BUTHE KOCTHO-MbI-
LIEYHON CUCTEMBI AETEN U MOJPOCTKOB.

H3BecTHO, Y4TO KOCTHAsi Macca BBIMOJIHSIET HE TOJIBKO OIOp-
HyI0 (YHKIMIO, @ caMa SIBIISICTCS] 3HAUMMBIM YYaCTHUKOM MH-
HepaJlbHOro oOMeHa M, o0iajas BBICOKOW MeTaboIMuecKoi
AKTUBHOCTBIO, TMOJJICPIKUBACT MUHEpaNbHbIH romeocras. Oc-
HOBHBIMH KOMITOHEHTAMU KOCTHOM TKaHU SBJISFOTCS opraHu4e-
CKHI MaTpUKC U MUHEpasibHbIe BellecTBa. KieTouHble CTpyk-
TYpBI - 0CTE00IACTHI, OCTEOIMTHI M OCTEOKJIACTBI 3aHUMAIOT He
6onee 3% 00bEMaA KOCTHOM TKauw [5,16].

KocTHast TKaHb HUTpaeT 3HAYNMYIO POJIb B METab0IM3ME Kallb-
1M1, KOTOPBII HAXOJUTCSI B KOCTHOH TKaHU B opme (ocdaTos,
KapOOHATOB, cojeil TMMOHHOM M Mojo4yHOW KucioT. Docdar
KaJIbIIns 00pasyeT MIoTHBIH MaTpuke kocth [4,21]. TIpouHocTs
KOCTH TOBBIIIAIOT HOHBI MarHus ¥ ropa. MUHEpaIbHbINH KOM-
MOHEHT KOCTHOW TKaHM NpeObIBAET B PABHOBECHH C HOHAMH
KaJIbIIUs1 CBHIBOPOTKU KPOBH. HNonbl KaJIbIMsI HaXOoOsdATCsA B HE-
b dyHIpoBanHOM, 11(GYHANPOBAHHOM M HOHU3HPOBAaHHOM
COCTOSIHUSIX. BHOJIOrMYeCcKHU aKTUBEH TOJIBKO PIOHPISPIpOBaHHbII‘;l
KaJIBIIUH.

CoracHo pexomeHpauusam [15], nersm ot 0 1o 6 Mecsues
KenarenpHo mony4dars 200 Mr/meHs Kamblus, ot 6 10 12 me-
csueB - 260 Mr/aeds Kajiblys, Bbilie 12 MecsleB - He MEHee
300 mr/nenb. OnHaKo, IPU MOHWKEHHOM ypOBHE BUTaMHHa [|
KOJIMYECTBO Kabliusi Bo3pactaer 10 500 mr/mens. Cunraercs,
YTO HEOOXOAUMBIN ypOBEHb KajlblLiUs Ui JIeTell B Bo3pacTe OT
1 no 14 ner coorserctByer 700-1300 mr/mens [2]. Perymsms
BHE- U BHYTPHUKIICTOYHOTO COJCPKAHMUSI KaJIbIIUS OCYIIECTBIISI-
eTcs apaTuPEeOUIHBIM FOPMOHOM, KaJbLIUTOHUHOM U 1,25—n1u-
okcuxosnekanbiudeponoM. CHIDKEHHE YPOBHS HOHOB KaJbIHs
B KPOBH BBI3BIBAET POCT CEKPEIMHU MapaTHPEOUHOrO0 ropMOHa
" CTCIICHb PACTBOPCHUS MHUHEPAJIbHBIX BEIIECTB KOCTHOMW TKa-
HHU Bo3pacTaeT. OIHOBPEMEHHO YBEIMYUBACTCS peadcopOIus
HNOHOB KaJIbLIMA B ITOYECYHBIX KaHaJIbLaX U YPOBEHb KaJIbIIUsA B
KpOBU MOBBLIIIAETCS. ﬂpn YBEJIMYCHUU YPOBHS KaJIbIUs KaJlb-
LIUTOHHH CHI)KAET ero CoIepKaHKe B II1a3Me.
© GMN

TBEpaBIM BEIIECTBOM KOCTHOM MAacChl, Hapsay C KajlbLUEM,
sBistercst pocdop [25]. B kocTsax v 3ybax OH HAXOIUTCA B TPY/-
HOpacTBOpUMOii popme pocdara kanpiws (2/3 1Mo KOIHIeCTBY)
H JIETKO PacTBOPUMBIX coeanHenuii (1/3 mo xonnuectny). Poc-
(atbl, KaK MakpOIPrUYECKUE COCIMHEHHs, YUacTBYIOT B IPO-
[eccax aKTHBallMU BCAChIBAHWSA MOHOB KaJIbI[Ms B KHIICYHHKEC.
Oxono 90% docdopa BcacbiBaeTcsi B TOHKOM KuieyHuke. [1o-
BBIILICHUE aKTHBHOCTH MIETouHOM ¢ocdaraser (BoszaeiicTBre
ﬂ—BI/ITaMI/IHa) MCHSCT MPOLECC BCACbIBAHUA U MNOCTYIUICHUSA
¢dochopa B KpOBB, I7Ie OH HAXOAUTCS B OpME HEOPraHMIECKOTO
¢docdopa, oprannueckux GochopHsIx A3GpupoB, GpochonuuIos
H CBOGO)IHI)IX HYKJICOTUIOB. MHoOTO4YHCIICHHBIC HCCIICIOBAHU
TMOKAa3bIBAIOT, YTO B IOHOLIECKOM BO3pacTe YpOBEHb OOlIe-
ro ¢ocdopa kpoBu o0buHO He mpesbiaer 11,4 (10,7-12,1)
mr/100mi1, a Heopraundeckoro ¢pocdopa 3,5 (2,7-4,3) mr/100mn
[11,22]. YpoBeHb Heopranudeckoro gocdopa B CHIBOPOTKE He-
JIOHOILIEHHBIX JeTel coctapiseT 2,0- 2,9 MMOJIB/JI; HOBOPOXK-
JeHHBIX - 1,3-2,6 MMOIB/IT; TpyaHbIX aereit 1,3-2,3 MMoib/it; oT
1 roga no 14 ner - 0,6-1,6 mmous/a, a ceeiue 15 yer - 1,1-1,8
MMOJIB/L.

PesepBom Heoprannueckoro Gpocdopa KpOBH SBIISETCS KOCT-
Hast Macca. CHIKEHHE YpOBHsI Heopranuueckoro docdopa B
KPOBH BBI3bIBACT €TI0 BHIMBIBAHUE U3 KOCTHOM MacCChI, ITOBBIIIAsA
BcaceiBanne Qocdopa B kumeunuke. 1,25(0OH)2 13 cnoco6-
CTBYET POCTY €ro COZiepKaHus B KpoBHu U (ukcannu GpochopHo-
KaJIBIIEBBIX COJIEH KOCTHOI Macchl.

B nponecce noanepxanus GU3MOIOrHIECKOrO yPOBHS Kallb-
uust u Gochopa B KPOBH aKTUBHOE yuyacTue (CHHTE3 KalbLHid
CBA3BIBAIONIMX OeNkoB) npuHMMaeT BuTamuH J[. OH sBisercs
IJIAaBHBIM 3BEHOM T'OPMOHAJILHOW peryisinuu ooMeHa docdopa
M KaJIbIIUA. B ManbpnurueBbIx W 0a3ajbHBIX KJIETKAX KOXKH nog
BIMSHUEM YIBTPA(HOIETOBBIX JTydell 00pa3yercs NPOBUTAMHH
JI. CriocoGHOCTh MOIIOIATh COJHEYHOE M3IIyUCHHE MEHSACTCS
COIIACHO BO3PACTHBIM XapaKTEPUCTHKaM (B JETCKOM IEpHOJIe
OHa BBIIIEC, YEM B }OHOLUCCKOM) H OCOGCHHOCTS{M INMUIMEHTAIUH
KOXHU. 3HAYUMBIM (DaKTOPOM TaKIKe SABISIETCSA STHUYECKOE MPo-
HCXOXKICHHE peOSHKa.

Cunres IpoBUTaMHUHA I[ o4 BJIUAHUECM COJIHEYHOI'O CBETaA
06b1uHO He npesbiniaeT 18 ME/cm/uac [9,13]. C pacturensHoi
nuIeil Kaapuudepossl mocTynamT B (opMe 3prokaabuudepo-
JIOB, A C ITHIIEH XKUBOTHOTO IIPOUCXOXKACHNUS B HOopME XOIeKab-
undeponos. BeacsiBanue n nonaganue B IUMQy IPOUCXOAUT B
JIBCHAJILIATUIICPCTHOM U TOHKUX KHIIKAX B MPUCYTCTBUU KETU-
HBIX KHCJIOT. MHOTOYKMCIEHHBIN MeTaboau3M BuTaMuHa J| cro-
coOcTByeT 00pa3zoBanuio Gosiee 60 MPOU3BOAHBIX, U3 KOTOPBIX
HauOosiee aKTUBHBIMHU SIBJIAIOTCS KaJbLUTpUON U 24,25 nuru-
Jpokcuxosekanbiuepor. [To MexaHu3My CTEpPOUIHBIX TOPMO-
HOB (TKaHb-MMILICHb) 00a Y4acTBYIOT B psijie OHOXMMUUYECKUX
peakuuii ¥ (pU3NOIOTHYECKHX Mpoueccax. X KoHIeHTpauus
B tiazme o0braHO coctasiseT 0,07-0,1 ur/mia (netu mo 3 ner),
0,03-0,05 ur/mn (metu ot 7 10 10 net) u 0,04-0,08 Hr/Mi (aeTH
ot 12 no 14 ner) [22].

HapyLueHI/le BCAaCbIBaHUA KEITYAOUYHO-KUIIEYHBIM TPAKTOM
ﬂ—BI/ITaMI/IHa HaCTynaeT Ipu HEeJINaKuu (OTMI/lpaHI/Ie BOPCUHOK
CIIM3UCTOH OOOJOYKH TOHKOTO KHMIIEYHHKA), MYKOBHCIHIO03€
(Hacne/nCTBEHHAsE HEJNOCTATOYHOCTh (PEPMEHTOB IMHIIEBAPH-
TEIbHBIX JKes€3), a Takke AUcOAKTepruo3e KUIICYHHKA C JJIH-
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TEJNBHO MPOTEKAoLIeH auapeeii (y JeTeil MiTaax BO3pacTHBIX
TPYNIl B Pe3ynbTaTe HEMPaBUILHO OPTaHW30BAHHOTO MHUTAHUS,
HapyIICHUH TPaBUII MpUEMa MUIIN U Ha3HAYECHUs JIEKapCTBEH-
HBIX CPEACTB — Yallle aHTHOMOTHUKOB). AKTHBHBIE META0OIUTHI
BUTaMuHa /| yCcHanBaroT npoiaudepanuio 0cTeo01acToB, CTUMY-
JHUPYIOT aKTUBHOCTBH OBICTPOPACTYIINX XOHAPOLUTOB, HHIYIIH-
PYIOT CHHTE3 KoJlareHa B anuduzax TpyOuaTsix kocteit [24].

CormacHo nuTepaTypHbIM AaHHBIM, 10 30-35% nmerei, Ha-
XOAAMUXCA Ha MCKYCCTBEHHOM M 15% peTeit Ha rpyaHOM H
CMEIIAHHOM BCKAPMIIMBAHWHU, HE TMONY4YalOT JOCTATOYHOTO
konuuecTBa Jl-BuramuHa. KinnHuueckuid onbIT He AaT 4éT-
KOTO TpeacTaBlieHUs 00 ypoBHE M IMyTSAX MOTPeOHOCTH (MH-
consAuus, MUIIEBOE MOCTyIuieHue) pebéuka B [l-BuTammue
[5,16]. Pexo- mennmanuu ero mpuéma TpeOyroT cepbE3HOTO
nepecmotpa. /1o3bl Bbille Aist AeTeil ¢ TEMHON KOXKeM, a Tak-
&Ke MPOKUBAIOIIUX B 00JIee XOIOIHBIX KINMATHUECKHUX YCIIO-
Busx. Jletu, poxxnén- Heie B Adppuke n Ha bamxaem Boctoke
Hy’XKJaloTcs B 6onbieM koinumdectse Buramuna /1 [3]. Io ceit
JIeHb OKOHYATEIbHO HE PELIEHBI BONMPOCHI AOJITOBPEMEHHOTO
MUTaHUA: OpEeANnoYTeHHe OAaETcs dprokanbiudeponaM (mo-
CTYNaT B OPraHU3M peOEHKa TOJIBKO C MUINEH) MM XOJe-
kanpuupeponam (BbIpa0aThIBAIOTCA KOKEHW TMOA AeHCTBHEM
yneTpaduonera + HyTpHueHr) [2,6,7].

B nacrosimee Bpemst BuTaMuH [l IPUHATO HA3bIBATh aHTHPA-
XUTHYECKUM (PaKTOpOM, T.K. y A€TeH Pa3NUIHBIX BO3PACTHBIX
IpyIIN, BBI3BaHHAS €r0 Ae()UIIMTOM (M/WIIM HEJOCTAaTOYHBIM IO~
CTYIUIEHHEM KalbIns U (ocdopa) maToaorus pa3BUTHSI KOCTHOH
MAacChl KIMHUYECKU ONPEAENAETCS «aTMMEHTAPHBIM PAXUTOMY
[19]. BmecTe ¢ 3TuM, ompefeneHUE paxuTa MPHUHATO Kak Ha
YPOBHE HO30JIOTHYECKOH (hOpMBI 3a00NIeBaHNUs, TAK U HA yPOB-
HE CHHAPOMATUKH, 00bEINHSISL OOIIMPHBII CIIEKTp 3a00IeBaHUI
netckoro Bo3pacta [20].

Bcecroponnee usydenue meraboian3Ma KanbIU(EpoIoB, UX
0OMEHHO-aKTUBHBIX (DOPM JaeT BO3MOXKHOCTH C(HOPMHUPOBATH
KOHKPETHBIC PEKOMEHIAIMU IO (HhapMaKOIOTHUYECKON (JIeKap-
CTBEHHOW) U HyTPUTUBHOH (IHIIEBO) MPEIUKINU PAXHUTa - OfI-
HOHM M3 CaMbIX PACIPOCTPAHEHHBIX (POPM MATOTOTHH AETCKOTO
BO3pacTa.

[IpunATO CynMTaTh UTO, HAPYIIEHUS METabOIM3Ma KaabLude-
posoB (B mepBylo odepenp, AeUIUT UX OCOOEHHO aKTHBHBIX
METa0OINUTOB: Aprokaiburepona U Xoiekaabuudepona) mpo-
BOLIMPYIOT PAXMUT y JETEH 10 TPEXJIETHETO BO3pacTa, a y JeTei
Oosee cTapIIuX BO3PACTHBIX IPYMIl - (OPMHUPOBAHHUE OCTEOIIE-
HUYECKON CHHAPOMATHUKH.

B menmarpuyeckoll AMArHOCTHKE OOBIYHO OMHPAIOTCS HE
TOJILKO HA XapaKTep U CTENEHb BHIPAXKEHHOCTH KINHUUECKHUX
¢dopwm /I-aBuTamunosa. B Hacrosimee Bpems [ 12] xopomro pas-
pa- 6oTaHb! 71a00PATOPHO-IUATHOCTUYECKHUE TOKA3ATEIH IS
JIeTel pa3au4HbIX BO3PACTHBIX IPyI. YpoBeHb J[-BUTaMHUHA
B KPOBH OOBIYHO OMpPEIENSIETCS er0 LMUPKYIAPHOH (GpOopMOii-
25(OH)A. HocTtaTouHbIM ypoBHEM /JI-BUTaMHHA CUHTACTCS
50 HMonb/n; HegocTaTtouHbIM - 30-50 HMONB/A, a gedu-
uuToM - MeHbIe 30 HMOb/1. ONTUMaIbHBIM YPOBHEM SIB-
nsercs 80 ur/mi (30-100 ur/mr).

ConHevHasi pagvanys HE MOXKET OBITh €AMHCTBEHHBIM (hax-
TOPOM JIOCTaTOYHOTO 0Opa3oBaHUs J[-BUTaMHHA B OpraHH3ME
U IIOTIONHEHUSI €TO 3a1macoBy. YAbTpaduoneToBas spuTeMu3a-
LUs1, MATMEHTALMS KOXKH (3arap) OJOKHPYIOT HEOOX0auMoe 00-
pasoBanue /l-BUTaMMHA, M €TO MOMOJHEHHE B OPTaHU3ME CHHU-
JKAeTCs WIN MOJHOCTBIO He mpoucxomut [20,21].

Poct 3amacoB mpUHATO CBS3BIBATH C MOCTYIIEHHEM HYTPH-
entoB. OgnHako, muenue, 4ro 90-95% Buramuna [l o6pasyercs
B KOXe (melicTBue ynapTpaduonera) u e 6ombiie 5% mocTymnaer
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U3 MUY, ocTaeTcs oouenpuHaThiM. CyliecTByeT MHEHHE [6],
4YTO MAOIIOJHHUTEIIbHOC BHYTPUTUBHOC l'[OCTyl'[J'leHl/IC BHUTaMHHaA
13 B cpaBuenun ¢ JI2 Gonee >dpdexkruBHO.PDUIHOTOTHUCCKU
akTuBHas (hopMma XoseKaIbLu(eposa - KaIbLUTPUOI TOBBIIIACT
BcackiBanue Gocdopa 1 ycuimBaet ero peadcopOIrIo HouKaMHu,
CTUMYJIHUPYET CO3pEBaHHE OCTEO0IACTOB B OCTEOKJIACTHI, B Mbl-
IICYHOM TKaHH U MOYKAX YCHIMBAET peabcopOInio cBOOOTHOTO
kasplyst. [To Mexanu3my oOpaTHO CBsI3M KalbLUUTPHOI 0oba-
JIaeT CIIOCOOHOCTBIO MOAABISATH COOCTBEHHBIH CHHTE3 3a CUET
MH/IYKIHHU TT0YeYHBIX (pepMeHTOB (00pa3oBaHue OHOIOTHUECKH
HEaKTUBHOT'O METa0O0INTa — KaJIBbLIUTPOEBOIl KUCIIOTHI).

CBsi3aHHAsI ¢ POCTOM M Pa3BUTHEM peOEHKa BBICOKasi HHTEH-
CHBHOCTh OOMEHHBIX TPOIECCOB, (POPMHUPOBAHKE CKelleTa, Ha-
KOTUICHHE KOCTHOW MAacCChI, MPEBEHIIHSI PA3IMIHBIX (HOPM 0CTEO-
nmaTuun Tpe6yeT ITOCTOSIHHOTO l'[OCTyl'[J'leHl/Iﬂ BUTaMHUHa )1

KananmaramMn Ha3HauCHUS KadbIU(EPOSIOB SBISIOTCS JCTH
C HE3HAYUTEIbHOW CUMITOMATHKON aBUTaMHUHO3a, JIETH C BO3-
MOXXHBIM HapyLIeHHEM CHHTe3a JIprokajipludeposia U Xole-
KasplQeposia, a Takke OepeMeHHbIe JKeHIIMHbBL. Bee metn ¢
BPOXKJIGHHOW IaTOJIOrMEH ONOPHO-ABUraTeIbHOIrO —armapara
BXOJAT B rpynny 10 HEAOCTATOYHOCTHU KOHLIEHTPALIMU BUTaAMH-
Ha /] u ¢ HapymeHneM GochopHO-KaIbIUEBOr0 OOMEHa.

[Hupoxo pacnpocrpaneHo MHeHue [7,21], 4To HecBA3aHHbIH
OciKaMu CBOOOIHBIN TOPMOH SIBJISICTCS HamOoJiee aKTHBHOM
(dhopmoit /I-BUTaMHHA ¥ €r0 BHICOKUIN YPOBCHb OCOOCHHO HE00-
XOOUM BO BCEX IE€puogax CTI/IMyJ'IflLlI/II/I pO)IOBOFI JACATCIIBHOCTH
- HpeHﬂTCTByeT HH}lyKLlI/II/I BOCHQJIUTEJIbHBIX HUTOKUHOB U pas-
BUTHUIO MIPEIKIAMIICHH.

VY marepu u mwioga obwuit yposens 1,25(0OH) 2J1 oObrano
Bo3pactaeT 10 100% B mociepHuid TpUMECTp OEPEMEHHOCTH.
Iocne ponoB ypoBeHb KajblLideposioB pe3ko cHmxkaercs. Ta-
KUM 00pa3oM, P IPYAHOM BCKapMIIMBAHHHU JIOMOJHUTEIBHOE
TOJIYy4YCHUEC I[—BI/ITaMI/lHa CTaHOBUTCA HeO6XO)11/IM]>IM. Ha'-lPIHaﬂ
CO BTOPOTO TPUMECTPA, JKEJIaTeIbHO MOoNy4aTh 15 Mr/1 BUTaMu-
Ha J[ B KOMOMHAIIMY C 5KeJIe30M U (OTUEBON KHCIOTOM IS Ipe-
BEHIIUM BO3MOXKHOU ocTeoMalsiimu [5,16].

BwMmecte ¢ atuM, ocTaeTcst B CUJIC JOBOJIBHO PaclpoCTpaHEH-
HOE IIpeAcTaBieHue [7], UTO COBpeMEHHas PyTHHHas MpaKTu-
Ka MpoduiIakTuKH AeQUINTa KaabIu(epoaoB MOJHOLEHHO HEe
YIOBIETBOPSIET MOTPEOHOCTH peOeHKa.

BCeM Haxo[AIUMCs Ha I'pyJHOM BCKapMJIMBAaHHUU 310POBbLIM
JIETSIM, COIVIACHO PEKOMEHIAIMAM, HeoOXonumo mnosyyars 10
MKI' BUTaAMHHA I[ B JICHb, IIpU I/ICKyCCTBeHHOM BCKapMJIMBaHUU
JUISL TOHOILCHHBIX JieTeil - 15 MKT B CyTKH B BUJie TPOQUIIAKTH-
yeckoit 103kl [15]. B oceHHe-3uMHUE IEpHOBI 3TA 1032 JOIKHA
OBbITH yBEIMYCHA B 3aBUCUMOCTH OT YCJIOBUH KM3HU pPeOCHKa.

B nacrosiee BpeMsi peKOMEHAAIMHU ONTUMAJIBHOTIO CYyTOY-
HO- ro notpebiieHust BUTaMuHa J{, a TakKe ero JOIMyCTHMBbIHA
Mak- CHMaJ’[]:HbIﬁ YPOBEHb 1JIsA ):[eTeFI Ppa3jindYHbIX BO3pacCT-
HBIX prﬂl'l ONPEACIICHHO OTJIMYAKOTCA OT TaAKOBBIX Haquoro
Konceccyca [2,26]. OgHako, 00IIENIPUHATHIM OCTaeTCs Ipea-
CTaBJIEHHE, YTO CYTOYHOI HOPMOH /Ui MianeHueB ((pusno-
JIOTHYECKUE POAbI, HapaMeTpbl HOBOPOKIAEHHOTO COOTBETCTBY-
I0T HOpMaTHMBaM) aJIeKBaTHOE MoTpedieHue J[-ButamuHa He
npesbiniaer 10 Mkr/ aeHb. [I0CKOIbKY B MOJIOKE MaTepH ero
MOYTH B IIECTHAALATH pa3 MEHbIIE (HA JTUTP), KPOME BO3JICH-
CTBUSI COJHEYHOIO CBETa HEOOXOAMM JIOMOJHHUTEIbHBIH pa-
MoH. JlonmycTuM BepXHHUH ypOBeHb MOTpebiaeHus - 25 MKr/
nenb. g nerert ot 0 1o 6 Mecsues u ot 7 10 12 Mecsies
(He3aBUCHMO OT CaMOYYBCTBHS U COCTOSHUS 310POBbs) Cy-
TOYHAs 1032 TAK)KE HE JAOJDKHA mpesbimath 10 Mxr/ax. OmHa-
KO, U1 7- 1 12-MeCAYHBIX J1eTel NOIMYCTUMBII BEpXHUH ypo-
BeHb HaMHOTO BbIlIe — 38 Mkr/n. CyTouHas HOpMa JJIst IeTei
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ot 1 1o 3 ner u ot 4 g0 8 ner takke oguHakoBa (15 Mxr/n),
OJHAKO, JOTMyCTUMBIH BEPXHUH yPOBEHb 3HAUYUTEIBHO PaA3IH-
4eH: 63 MKI/1 1 75 MKI/1, COOTBETCTBEHHO. J{eTsIM cremyommx
BO3PACTHBIX TPYIIT PEKOMEHI0BAHO Takxke 15 MKI/, a T0myCTH-
MBIIi MaKCUMaJIbHBIH YPOBEHb HE JOJDKEH mpeBbimars 100 Mkr
B CYTKH.

OnHOM W3 MPUYMH yXYAIIEHUS 300POBBS JETEH ABISIETCA
HEJ0CTaTOYHOCTh oOecredeHusi peOeHKa He TOJbKO BUTAMU-
HoMm /I. B Hacrosmee Bpems MPUHATO CYyOUTh 00 cOYETaH-
HOW HEJOCTAaTOYHOCTH, B KOTOPOM HapaBHE C BUTAMUHOJE-
(GuUIUTOM He MEHee 3HAYMMYIO PONb MIPAIOT MHHEpalbHbIE
COCTABJISAIOUINEC OMOJOTHYECKUX KUAKOCTEH M TKaHeH. Bvi-
COKHH ypoBeHb 0OOMEHA BEUIECTB, POCT ONMOPHO-ABUTaTEIb-
HOTO amnmnapara TpeOyroT Heo0X0JUMOTO CBOEBPEMEHHOT'O 10~
CTYIUIEHUSI MHKPO3JIEMEHTOB. B 3TOM mpouecce pemaromiee
3HaUYEHHE TPHUAAETCS alMMEHTapHBIM (akTopam. B mpenmna-
raeMoM JIUTepPaTypHOM 0030pe pedb HAET TOIBKO O CIemdy-
IOMMX JBYX Ba)KHEHIINX HYyTPHUEHTaX-KambIus U docdopa,
OCHOBHBIX CTPYKTYPHBIX KOMIOHEHTOB KOCTHOU TKaHH. Co-
I7TaCHO COBPEMEHHBIM JaHHBIM, OHH MIPAIOT BEAYIIYIO POIb
B (OPMUPOBAHUHU KOCTHOW TKaHM M pa3BUTUH paxuTa [5,11].
IIpodunaktuka ux aeduUTa JOIKHA HAYNHATHCS €IIe B aH-
THHATaJIbHOM TEPHOAE Pa3BUTHS peOCHKa, T.K. yDOBEHB aHTE-
HaTaJIbHBIX 3aM1aCOB B OPTaHU3ME IUIOJA 3aBUCUT OT MHOTHUX
¢dakropos [17].

CoBpeMeHHBIC TaHHbBIC MOKA3bIBAIOT [22], 4TO B pa3IHyHbIC
MIEPHO/BI JIAKTAIIUU COAEPIKAHNE MAKPOIIEMEHTOB B )KEHCKOM
MOJIOKE HeoquHakoBo. Ha 1-5 neHp makranmuu MOJIO3UMBO CO-
nepxut 48,0 (24,0-66,0) mr/100mn xamsums u 16,0 (8,0-25,0)
mr/100m obmero ¢ocdopa, a takxke 2,0 (1,2-3,6) mr/100ma
munuaaoro ¢ocdopa. Iepexonnoe momoko Ha 6-10 qHM Mak-
tauu coxepxut 46,0 (23,0-63,0) mr/100mn kansuus u 20,0
(10,0-32,0) mr/100mi obmrero ¢ocdopa, a Taxke 3,0 (2,0-4,0)
mr/100ma munuaHOro Qocdopa. 3penoe KEHCKOE MOJIOKO CO-
JEPKUT CIEAyIomue 3MeKTponuTsl: Kanpuuii 34,0 (17,0-61,0)
mr/100ma u 14,0 (7,0-27,0) wmr/100ma obmero docdopa,
13 KOTOPOTO YPOBEHb HEOPraHWYeCKOro He mpeBbimaer 5,13
(1,5-8,77) mr/100ma, a munugHoro ¢ocdopa - 3,0 (2,0-4,0)
mr/100mi1.

N30pTok BUTaMuHA [ HACTYMaeT MpH JUTUTENHLHOM TpHEMe
cBbIlIe 75 MKr/a (metsim 10 8-nmeTHero Bo3spacta) [6,18]. Kim-
HUYECKH HEOXKMIAHHO (MHOTJA PAa3BUBAETCS MOCTENEHHO) Ha-
CTyNaeT CHHAPOM «IpOBajia MpoIBeTaHus». Kimnuueckn KoH-
CTaHTHUPYETCs HEYIOBIETBOPHTEIBHOE PAa3BUTHE, CIA0OBII POCT,
HE3HAUYUTENLHOE MOBBIIIEHNE MACChI Tea, CHIKEHNE aleTHTa,
Pa3apakUTENbHOCTD, TOIMIANCIICIICUS, TOINYPHs, THIEPTEH-
3Ms, 3aMOPBI, MBIIIEYHAas PUTHAHOCTD. [IpHunHOl neTanbHOrO
HCXOJ]a MOXET CTaTh MOYEYHAS] HEJOCTATOYHOCTh, allua03, TH-
nepKagblIIHEMIUECKasi apUTMHUS, CAAaBIEHNE MO3ra. PUCK TOKCH-
YEeCKOro AeWcTBus [l-rumepBUTaMrHO3a OCOOCHHO BBICOK MPH
TPaHy/IOMAaTo3axX, T'eHeTHYECKUX HApPYMICHUAX, yJacTBYIOLINX
B MeTabonn3Me KanbUudeponoB GpepMeHTOB, HINONATHYECKOH
NH()AHTUIILHON THUNEPKATBIINEMHUH.

Takum 06pa3oM, HE3aBUCHMO OT KJIMMATHYECKUX YCIIOBHH,
YPOBHSI TIPOXKHBAHHUS, CKPYIYJIE€3HOCTH BBINOJIHEHUS Bpaueo-
HBIX PEKOMEHIAINH], a TAKKE XapaKTepa 000raIieHns MpoayKTOB
nutanus (kaneiudeponsr A, 12 u /13), wactora nerkux ¢opm
BUTAMHH-/| 1eUINTHOTO paxuTa y AeTeH MEPBBIX JET *KNU3HU
0CTaeTCsl O4eHb BBICOKOH. HeOoubIast (MUHUMAaJIbHAS) CUMIITO-
MaTHKa paxuTa HaOJoMaeTcs MOYTH y KaXI0ro 3, 4-MecsiluHOTO
pebeHka, OIHAKO MepBas CTEHNEHb €T0 BBIPAKEHHOCTHU €Ile He
SIBIAETCSA TPEABECTHUKOM MANbHEHIIETO Pa3BUTUS OOJE3HU.
Msuenue, 9To 3Ta CHMITOMATHKA OTPa)KaeT TONIBKO mapadusmno-

© GMN

JIOTHYECKOE COCTOSHUE PeOeHKa, HCUE3al0Iee CaMOCTOATENIBHO
B IIPOLIECCE POCTA M PA3BUTHS OTIOPHO-IBUTATEIbHOM Cheps! pe-
Oenka, ocraeTcs B cuiie. Pacnpoctpanennocts Jl-gedunurHoro
paxuTa Hy)KIaeTcs B JalbHEHIIeM YTOUHEHHH, OJHAKO, 4acTOTa
TSDKEJBIX M CPeAHHUX (opM JI-aeUIMTHOTO paxuTa 3HAYUTEb-
HO HWJKE B YCJIOBUSIX BBICOKOW BUTAMHMHM3ALUK IPOLYKTOB -
TaHUA.
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SUMMARY

THE CALCIUM-PHOSPHORIC METABOLISM AND
DEVELOPMENT OF BONE ORGANIC MATRIX AT
CHILDREN AND ADOLESCENTS ON D-AVITAMIN
BACKGROUND (REVIEW)

Cholokava N., Geladze N., Uberi N., Bakhtadze S.,
Khachapuridze N., Kapanadze N.

Thilisi State Medical University, Georgia

The purpose of the review is to study the literature data on the
manifestation of D-deficient rickets in children of various age
groups. It is shown that the rapid growth of the musculoskeletal
system requires timely intake of both macronutrients and vita-
min D, its biologically active metabolites. The role of the rela-
tionship between the intestines, liver, kidneys and bone tissue
in regulating the necessary level of phosphorus-calcium salts in
bone tissue, the synthesis of its organic matrix is shown. Mod-
ern data on the content of phosphorus, calcium and d vitamin in
women's milk during various periods of lactation are presented.
It is shown that the prevention of their deficiency should begin
already in the antenatal period of the child's development.

The article presents prevalence of vitamin D deficiency in
children of puberty and pre-puberty age, The hypo Vitamin D
status in children with complicated forms orthopedic pathology
is descid. The level of vitamin D and calcium-phospharic me-
tabolism are presented summarizing the literature data. Vitamin
D availability and vitamin D insufficiency in pediatric clinical
practice is analysed, showing high prevalence of vitamin D dif-
ficiency in children in the first part of life. Analyses of results
demonstrated differences of vitamin D serum concentration in
length of age and food additives. Its manifestation, with confus-
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ing and wildly differing guidance being change the structure and
volume of each components. Vitamin D, calcium-phosphoric
deficiencies and osteomalacia are global public health problems
in infants, children and adolescents.

Keywords: calcium-phosphoric metabolism, vitamin D defi-
ciency, children.

PE3IOME

®OCOOPHO-KAJBIHUEBBIIT OBMEH U ®OPMMUPO-
BAHUE MATPUKCA KOCTHOM TKAHHM VY JETEN U
INOJAPOCTKOB HA ®OHE D-ABUTAMUHO3A (OB30P)

Yoaokasa H.H., I'enagze H.M., Yoepu H.II., baxranze C.3.,
Xavanypuase H.C., Kanananse H.b.

Téunucckuil 20Cy0apCmeeHHblll MEOUYUHCKULL YHUGepCUmen,
I py3us

Llenbro 0030pa sABISETCS U3YUCHHE JUTEPATYPHBIX JIAHHBIX
KacaTelbHO posiBieHus J{-neguuurHoro paxura y aereil pas-
JIMYHBIX BO3PACTHBIX I'PYIIII. l'[oxa3al-[o, qTOo CTpeMHTeJ’[beIi’I
POCT OIIOPHO-IBUraTeJILHOTO ammnapara TpeOyeT CBOEBpEMEH-
HOI'O IOCTYIUJICHUS KaK MAaKpO3JIEMEHTOB, TaK U BUTaMHHaA H,
ero OHMOJIOTMYCCKH AKTHBHBIX MeTaboiauToB. [lokasaHa poib
B3aMMOOTHOLICHUS MEXAY KUIIECYHUKOM, IIEYCHBIO, IIOUYKaMU U
KOCTHOM TKaHBIO B PETYIHUPOBAHUH HEOOXOAUMOTO YPOBHsI (oc-
(hOpPHO-KATBIIUEBBIX COJICH B KOCTHOM TKAaHHU, CHHTE3C €€ Opra-
HU4YeCcKoil Marpuubl. [IpuBeneHs! COBpeMEHHBIE JaHHBIE O CO-
nepxxanust pochopa, Kanbius U [l BATAMUHA B 5KCHCKOM MOJIOKE
B Pa3IMYHbIC IEPUOIBI JaKkTaluu. [loka3zaHo, 4To MpoPHIaKTh-
Ka ux ﬂed)MLll/ITa JOJDKHA HAYUHATBCA YK€ B aHTCHATaJlb- HOM
nepuoze pa3BuTHs peOeHKA.
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