(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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COBPEMEHHBIE ACIIEKTBI BO3I[EIZCT]%H$I ICCEHIMAJBHBIX MUKPOSJIEMEHTOB
HA OPTAHU3M JETEU U MIOAPOCTKOB (OB30P)

Youus A.T., lenanze H.M., F'or6epamsuim K.51., Xauanypuase H.C., baxraagze C.3.

Tounucckuii cocydapcmeentviti MeOUYUHCKUL yHusepcumen,
Lenmp ncuxuueckozo 300posws u npesenyuu napkomanuu, Tounucu, Ipysus

CormacHO COBPEMEHHBIM HPEICTABICHUAM, (aKTOPBI OKpPY-
xKaromel cpensl Oomee yem Ha 20% BIMAIOT HA ONTHMAlIbHOE
pa3BHUTHE AETCKOrO0 OpPraHW3Ma, OKa3bIBasi HEMOCPEJCTBEHHOE
WIN TpoBonMpyromee Bo3neicraue [1,2,18,25].

B 3TOM OTHOIIIEHNN KPUTHYECKNE TEPUOABI TIO3TAITHOTO Pa3-
BUTHs peO&HKaA, XapakTep CO3peBaHMA OOMEHHBIX IMPOIECCOB
KaXJ101 (pa3bl HAKJIJABIBAIOT CBOM OCOOCHHOCTH Ha CTETICHB €r0
YyBCTBUTENBHOCTH K (DU3HONIOTHIECKOMY BO3/AEHCTBHIO BHEII-
HUX (PaKTOPOB, K KOTOPBIM, B IIEPBYIO OYEPE/b, OTHOCATCS Ma-
KPO- ¥ MHKPOAJIEMEHTBHI.

Mpmuorouucnennsle uccnenosanus [4,16,22] pa3Burus aet-
CKOTO OpraHM3Ma OTUETIMBO YKa3bIBAIOT, YTO XapakTep UX
BO3/1€MCTBUS CBSI3aH, C OAHOM CTOPOHBI, C KOHIIEHTpaLuel 1
JUTUTEIBbHOCTBIO SKCHO3UIIMM, a ¢ IPYrol - ¢ X B3aUMHOM
KOMOWHaNUEeH, MO-pa3sHOMY ONpPENCISIONICH CTeNeHb BIUsA-
HUSl HA OPTaHU3M J€TeH M MOAPOCTKOB B KPUTHUECKHUE Te-
PHOABI PAa3BUTHS.

B nyGnuxanusx [3,7,17], mocBAmEHHBIX OMOIOTHYECKOMY
BO3/1€MICTBUIO MUKPOJIEMEHTOB Ha JE€TCKUN OpraHu3M, MOJ-
4€pKHUBAETCS, YTO yPOBEHb MOCTYNHUBIIETO B OPTaHMU3M Be-
IIeCTBAa MOXKET HHANBHUYaTbHO HE MPEBBIIIATH COOTBETCTBY-
I0IIME MEPUOAy Pa3BUTHA PeOEHKA MPENENbHO JOITyCTHMBIC
KOHIIEHTPAIIH, B TO K€ BPEMSI, €ro CTUMYIHPYIOIIEe MU M0-
BpPEXJ1al0lllee BO3AECHCTBUE YCHIMBAETCA COUYETAHHBIM Jeil-
CTBUEM JAPYTOTO 3IEMEHTA U MOTEHIUHPYET OMOIOTHIECKHH
s dexr.

B 3aBucuMocTu OT KOHLIEHTpAIMM XHMHYECKHUX JIIEMEHTOB,
B HACTOSIIEE BPEMSI IPUHATO Pa3AENbHO UCCIIEI0BaTh JCHCTBHE
Ha OpPraHu3M HX MaKpo- ¥ MUKpOIpUCyTcTBus [5]. B meanarpu-
YECKON MPaKTHKE OTAEIBHO PacCMaTpUBAETCS TAKXKe JIEHCTBUE
9CCCHIMAIBHBIX (HE3aMEHUMBIX) OMO3JIEMEHTOB, PETYIAPHOE
MOCTYTJIEHHE KOTOPBIX MOAPACTAIOMIEMY OpraHU3My aOCOMIOT-
HO HEOOXOIUMO; MOAYEPKUBAETCS CIOKHOCTh 3TOTO BOMpPOCA,
TaK KaK MOCTYIJIEHHE MAaKpO- 1 MUKPOHYTPHEHTOB B OPTaHU3M
pe6GEHKa 1 MX TTOCIEAyIOIIee BhIACTIEHNE YacTO HE ypaBHOBEIE-
HBI ApyT ¢ npyrom [9,11].

B sToM oTHOmEeHHN oco0oe BHHMaHHE OOpalaercs Ha Io-
BEJICHNE JIeTeH C MUKAI[U3MOM, KOTOPBIH yKa3bIBaeT Ha MOTPeO-
HOCTh B TIOCTOSSHHOM M JIOCTaTOYHOM TMOCTYTIEHHH JCCEHIH-
aJIBHBIX A71eMEeHTOB. COTIIAaCHO COBPEMEHHBIM NPEACTABICHUSM,
JUISL ONTHUMANBHOTO Pa3BUTHUS JIETCKOTO OpraHU3Ma KIMHUYE-
CKOE 3HAUCHHE MMEIOT 36 3I€MEHTOB, U3 KOTOPBIX «ICCEHIIH-
anbHBIMUY sBysIOTCS 15 [5,11,15].

B mpennaraemom nutepatypHOM 0030pe MpHBEIEH Mare-
puas KacaTeabHO AEHCTBUS HA OPraHMU3M JAETEH U MOJIPOCT-
KOB 3CCEHIMAIBHBIX JIEMEHTOB - Meau 1 nnHKa. CoBpeMeH-
HBIE HCCIIEIOBAHUS BBISBUIH CI0KHOCTh B3aHMOOTHOIIECHHH
Ha MyTH UX MOCTYIUICHNS] B OPTAaHNU3M U BCACHIBAHMUA.

BcacbiBanue menu KoHKypupyeTcs LHUMHKOM. BcachiBa-
HUIO KaJMUs MPENSITCTBYIOT IUHK U M€/b, B TO BpeMs Kak
Ha YpOBHE TOHKOTO KHIIEYHUKA U30BITOK KaJMHUS CIOCOO-
CTBYeT Ne(pUIHUTY MEAW U NWHKA B KUIKOCTHBIX Cpeaax.
VYpoBeHb LIMHKA B OMNpPENENEHHON CTENEeHU BO3AEHCTBYET
Ha mporecc ycBoeHus xene3a. CormacHo 3aKoHaM KOH-
KypEeHI[UU, MEAb W LUHK IOBBIMIAIOT TOKCUYHOCTH CBHH-
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na. Menp 1 UHK B3aMMHO aHTaroHUCTHI. M30BITOK OfHOTO
U3 HUX NPHUBOAMT K TOJABICHUIO yCBOEHHs Apyroro. Menab
crocoOHa cokpamare ycBoeHHe MonuOaeHa. [Ipm HU3KOH
KHCIOTHOCTH IIMHK 00pa3yeT HepacTBOPHMBIE COEIUHEHHUS
¢ BUTaMMHamu rpynnsl B. donmeBa kucimora, COeAMHAACH
C OKCHJIOM IIMHKA, YMEHBIIAET €r0 YCBOCHUE B JBEHAALATH-
MEepCTHOH Kumike [6,8].

B opranusm neteil u noApOCTKOB LIMHK MOMAJAET U3 IMHUIIe-
BBIX TIPOAYKTOB, CPEAM KOTOPBIX 3HAYMMBIM SIBISAETCS MSCO,
0COOEHHO MedYeHb KPYITHOTO POraTroro ckora. bombmioe komu-
YEeCTBO IIMHKA COIEPKUTCS B SHIIAX, OTAEIBHBIX COPTAX PBHIOBI
(JtococeBble, OCETPOBEIE), a TAKKE B Opexax, 0000BBIX, CEMEHAX
TBIKBBI W TIOJICOJTHEYHMKA. B pacTUTENBHBIX MPOMYKTaX LUHK
HaXOJMTCS B IUIOXOBCACBIBAEMOH ISl KHIIEYHHKA (opMe, T0-
9TOMY 3HAYMMBIM HCTOYHUKOM I[MHKA B MIUTAHUM JeTeH 1 MOJ-
POCTKOB OHM He SBISIOTCS [22].

B Kemymo4HO-KHIIEYHOM TpaKTeé IMHK BCACHIBACTCS He-
onnHakoBo. JlyofqeHambHBIM OTAENOM BcackiBaeTcs 10 40-65%
IIMHKA, TOLIEH W MOJB3IOMIHON KHIIKOH - 15-20%, Ha ypoBHE
TOJICTOTO KHieuHuka - 1,0-2,0%.

B macrosimee BpeMsi JOCTATOYHO MOJHO CHOPMYTHPOBAHO
MPEACTAaBICHNE O CYyTOYHOH MOTPEOHOCTH 3CCEHIMATbHBIX
9JIEMEHTOB (B TOM YMCJIE IMHKA) AN AeTed U MOAPOCTKOB.
CornacHo nuteparypHsM aAanHbM [11,15,29], cyrounas ne-
00X0IMMOCTD IMHKa 1 AeTeit oT 0 10 0,5 JeT coCTaBIseT OKO-
110 5,0 mr;, ot 0,5 70 OAHOTO TOA - TAKIKE OKOJIO 5,0 MI, OT OTHOTO
roma 10 3 et - okosio 10,0 mr; or 7 g0 10 jer - Taxke okono 10,0
Mr, a ot 11 1o 14 ner - oxono 15,0 Mr. [yt MaJTbuMKOB U JICBOYCK
MOJPOCTKOBOTO BO3pAacTa ypoBEHb IMHKA B IIa3Me KPOBU MPH-
HATO CUUTATh ONTHMANBHBIM B mpenenax 9,0-24,0 MkMonb/m, B
LenpHOl KpoBH - MeHee 13,0+0,6 MKMOIIB/I, 4TO yKa3bIBaeT Ha
onpenenéuueii MHKOAEGUIMT. [IpornocTndyecku HeOmarompu-
ATHO JUISL eTel BceX BO3PACTHBIX TPYI COAEP)KAHNE IIMHKA B
iaMe Kposu Hioke 8,2+0,9 mxmons/n [11,19].

B Teuenne nmocneqHMX JIET Poib NMHKA B (DYHKIMOHHPOBA-
HHUHM JIETCKOTO OPTaHU3Ma aKTUBHO MCCIIETYEeTCs, YTO OOBSICHS-
eTcs ero mprucyTcTBreM Oonee yem B 300 BaXHEHIIUX IS pa3-
BUTHS JETCKOTO OpraHum3Ma Metamutodepmentax [25]. Ha pas-
HBIX dTarax CTaHOBICHHS peOEHKA (0COOCHHO B KPUTHUECKUE
MEPHOIbI) POJIb IMHKA HEOIHHAKOBA.

CornacHO COBPEMEHHBIM TaHHBIM, IUHK MPHHUMAET yda-
CTHE B MPOIECCaX KJIETOUYHOTO JENCHUsS, Pa3sBUTHA M Kajb-
HU(pHUKAINN KOCTHOM TKaHH, TTOAAEPKAHUHU PETIPOAYKTHBHBIX
(GyHKINH U UMMYHHBIX IpoueccoB. LIMHK sBIseTCs 3HAYH-
MBIM (PaKTOPOM AaHTHOKCHJIAHTHOM 3aIIUTHI U HEOOXOANUM MPH
cuHTe3e nHeanuHa [13], cmocoOCcTByeT CHHTE3Y pOJOIICHHA U
BCACBIBAHHIO MHOTOYHCICHHBIX BUTAMHHOB, B NEPBYIO OdUe-
penb, Tpynmsl A.

B nacrosimee BpemMs 0COOCHHO aKTyasleH BOMPOC BIUSHUS
nuHKa Ha pyHknuonnpoBanue [{HC peO&nka B mosTamHOM pas-
BUTHU Mo3ra [28]. SBissch 3HAYUMBIM 3CCEHIMAIBLHBIM OHO-
9JIEMEHTOM, OH MPHHUMAET y4acTHE B CTAHOBICHUH BBICIIHX
MICUXUYECKUX (PyHKIMH, ydacTByeT B (POPMHUPOBAHHHU JIONTO-
BPEMEHHOM mamsATH peOEHKa, oOecmeynBacT CTPYKTypHOE H
¢dynkmonansHoe co3peBanue LIHC [12]. B perpocnekTuBHOM
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Y TEeKyILIEei IuTeparype noa4épkuBaeTcs 3HaUCHUE [IMHKA B pa3-
BUTHUU IICUXOMOTOPHBIX q)yH](LlPIﬁ, CTAaHOBJICHMU KOTHUTHUBHBIX
GyHKUMT peOEHKa, ero MOBEACHUSCKUX PEaKIUi U yCTONYHBO-
CTH K cTpeccy [5].

B mupokoMm cnekTpe IUCKYTaOenbHBIX IeIUaTPHUSCKUX
npo6sieM 0COOEHHO OCTPO 00CYXkaaeTcs 3HAUCHUE ACHHUIH-
Ta W U3JHUINKA [IMHKA B pa3BuTuu pebénka [6,11]. Kapmuko-
BOCTb, THIIOTOHAAM3M, arpodusi sSIMUEK M MPEACTATEIbHOM
KEJIE3Bl B HACTOALICEC BPEMSA IPUUHUCIICHBI K L[PIHKOJ:[C(.J[)I/ILU/IT—
HOW cuHApomartuke. YETKO MOKa3aHO, YTO KIMHUYECKas Ma-
HubecTanus MUHKOACHHUIIUTA OOBIYHO MPOSIBISICTCS TOJIBKO
10CJIe ero JUINTeIbHOro Hexoctarka. COINIaCHO COBpPEMEH-
HBIM TIpejcTaBieHusM [25], neduuuT unHKa B KpoBU Oepe-
MEHHBIX JKEHIIUH U Iuioja (0COOCHHO B MOCIEIHUE CPOKH
OCpeMEHHOCTH) MpOsBIsieTcss B (GopMe clenyrooueil cum-
NTOMATHKU: HU3KUN BeC NpU POXKACHUU (MeHblIe 2,5 Kr),
3aC€pKKa HEPBHO-IICUXHUYECKOIO0 pPAasBUTUA, BPOKACHHBLIC
HOPOKH, HAJIMYME NMPU3HAKOB HE3PEIOCTH, POXKJICHHUE Ocia-
Onennbix gerei [11,25].

V npereil Bcex BO3PACTHBIX TPyNI AeGUIMT LUHKA BbI-
3bIBACT CHU)KCHHE KPATKOBPEMEHHOM NaMsTH, HapylleHHe
HIPOCTPAHCTBEHHOTO MBIIIJICHHUS, CIIOCOOHOCTH K OOY4YEHHUIO
¥ YCBOCHUIO COLIMAIBHBIX HABBIKOB ((OPMUPYIOTCSI TOBEICH-
YecKUe peaklUu arpecCUBHOIO Xapakrepa). B mepsyio oue-
peab CTpagaroT ABUraTejibHass aKTUBHOCTb U HEAOCTATOYHOC
pa3BuTHE MOTOPHUKHM. B cBeTe maTosiornieckoil CHHIpoMa-
TUKK OOJIBIIIOE BHUMAaHUE YACIACTCA NCTCKHUM aTOINUYCCKUM
JIepMaTHUTaM.

Knunndyeckoli CHMITOMAaTHKON IHUHKOACMUIIMTA SIBISICTCS
TaKKe Pa3ApakUTEIbHOCTh, YTOMIISIEMOCTh, OECCOHHUIIA, CHHU-
JKCHUC aIIeTuTa, NoTepsa BKYCOBBIX Omymeﬂﬂﬁ, CKJIOHHOCTbB K
HIOHOCaM, HCXylaHHe, BBICBIIIAHMS HA KOXKE, yrpH, QypyHKYIE3,
IUIOX0€ 3a)KUBJICHUE paH, paccilanuBaHUE HOI'TEH, Oesble TsITHA
Ha KOJKe HOT, TyCKJIOCTb ¥ JIOMKOCTB BOJIOC. Y JieTell U IoApoCT-
KOB, OCOOGHHO Y MaJIBYMKOB, HAOIIOIAETCs MO3/HEE IOJI0BOE
co3peBanue. CortacHo psany pabot [9,17], cHuXKeHue ypoBHS
[IHKA B [IMHKOCOACPKAIUX (HEpPMEHTAX MPOBOLUPYET aKTHBA-
IIMIO psiJia TOPMOHOB, B IIEPBYIO OYepe/lb, KOPTU30JIA, YTO CIIO-
coOCTBYeT Pa3BUTHIO MpoleccoB Bo30yxaeHus. Hapymarorces
MEXaHHU3Mbl CAaMOPETYJISILIUH M KOMIIEHCAIIMU, 0COOCHHO Cpeu
ILCTQI\/'I MJIaAKUX BO3PACTHBIX I'PYIII, YTO HEraTUBHO BJIMACT Ha
HOBEJICHHE U YCIIEBAEMOCTb.

M30bITOK IIMHKA BBI3bIBACT HApYLICHHWE BCACBIBAHUS JKe-
ne3a U MeJH, CIOCOOCTBYS Pa3BUTHIO aHEMHUH, CHU)KCHHIO
UMMYHUTETA. Y JeTell IIKOJIbHOIO BO3pacTa U30BITOK LIMHKA
HapymaeT (GyHKIHOHAIBHYI aKTHBHOCTH IOKEIYIOUHOM
JKeJIe3bl, MajgacT bapbepHas cnocoOHOCTh neueHu. Hactymaet
HOpaKeHHE KOXKHBIX ITOKPOBOB, BBINAJCHUE BOJOC, MATOJIO-
rudeckas JIOMKoCTh Hortei. [Ipu Tokcuueckux go3ax cpenu
JleTel cTapUIMX BO3PACTHBIX I'PYINII MOTYT pa3BUBAThCs 11aTO-
Joruueckre HoBooOpasosanus. OHAKO, TOBBILICHUE YPOBHS
LOHWHKa B IJIa3M€ KPOBU C OJHOBPEMEHHBIM CHHXXCHHUEM KOH-
LEHTPALUU METAJJIOTHOHUHOB (TPAaHCIIOPTHBIEC OEJIKU IIMHKA)
SABJIACTCA NOCTOBEPHBIM ITPU3HAKOM LlI/IHKOI[e(bI/ILIl/lTa.

Cuprum — npou3BOJHOE OT JIATHHCKOTO Ha3BaHUsI OCTPOBA
Kunp. C numei B3pociblii 4enoBek MolydaeT eKeIHEBHO OKO-
10 2,0-5,0 Mr meau, u3 KOTopbIX ycBauBaercs He 6omnee 30,0%.
J1o 90% Meau OTKIIabIBACTCS B TICUCHU.

B acriexre pa3BUTHsI IETCKOTO OpraHM3Ma Meb CUMTACTCS
0COOCHHO 3HAYMMBIM MHKPOHYTpHeHTOM. Ero cyrounas mo-
TpeOHOCTD IS IeTeil pa3HbIX BO3PACTHBIX IPYIII HEOJHHAKOBA.
CorracHO NUTepaTypHbIM JaHHBIM [23,24], OHa COOTBETCTBYET
st aereit ot 0 g0 0,5 ner - 0,4-0,6 mr/cyT, ot 0,5 1o 1,0 roma —
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0,6-0,7 mr/cyT, ot 1,0 mo 3,0 ner - 0,7 xo 1,0 mr/cyT, ot 7 10 10
net - 1,0 go 1,5 mr/cyT, ot 11 mo 14 ner - 1,0 o 2,0 mr/cyT. s
JieTeit bonee crapiero Bo3pacta - ot 1,5 10 2,5 Mr/cyT.

ITo JaHHBIM OCHOBHBIX 6HOXI/IMI/I‘IGCKI/IX KOHCTAHT 4Y€JIOBCKa
[23], onTuMasibHOE colep)kaHUe MEAU B IUIa3Me KPOBH COOT-
BerctByeT 70-140 Mkr/100mi (enunuisr MKCA) miis MyxunH,
a taxke 85-155 mkr/100mn (eauuunst MKCA) i sKeHIMH.
CozepxaHue MeIy He JODKHO MPEBBIIATh B LEIbHOW KPOBH
100-120 mMxr%. B 3aBucuMocTH OT BO3pacTa dTH MOKa3are-
JIM 3HAYUTEJILHO MEHAITCA. Y JaeTeil B Bo3pacte oT 7 10 9
JIeT yPOBEHb MEJIU B KPOBU HE JOJKEH npeBbimaTh 84,0+5
MKI% (Manpuukn), 89,0+5,0 mxr% (neBouku); ot 10 mo 12
aet - 91,0£4,0 mxr% (manbuukn), 80,0£3,0 MKr% (IeBOYKK);
ot 13 no 14 ner - 90,0+£5,0mkr% (Manpuuku), 89,0£6,5 Mxr%
(neBoukn).

K MeznbconeprkanuM MeTaIoNnpoTeHHaM OTHOCUTCS LiepyIl-
JIOTJIa3MUH, B KOTOpoM Ha 1,0 Moiyib Oenka npuxoaurcs 8 aTo-
MoB Me/H. Ero ocHOBHOM (yHKIMEH SBIsSETCS TPAHCIOPT MEJIH,
C KOTOpOH OH J1abuiabHO cBsizaH. ONTUMAaNbHBIN YPOBEHb
LepyJUIOINIa3MUHa, COIJIACHO COBPEMEHHBIM JaHHBIM [22],
HE MPEeBBIIACT ISt My 4uH -70-140 MKT/MII, TSI KCHIIHH
— 85-155 mkr/mi. B snureparype, onTUMaibHbIil YPOBEHb Iie-
PYJUIOIIa3MHUHA, [UIS IeTeil pasiIMYHbIX BO3PACTHBIX TPYIII, K
COXKAJICHUIO, HAWTHU HE YAAJIOCh.

B kpoBu Meab HaXOAUTCS B CBSI3aHHOM C OEIIKaMH COCTOSI-
HUH, BXOJMUT B COCTAB KyNPOIPOTEHHOB U LEPYJIOIUIa3MUHAa,
NpUHUMasl HEMOCPEJICTBEHHOE y4acTUE B CHHTE3€ I'eMOIJIO-
Ouna. Meap NpUHUMAET ydyacTHe B a30THOM OOMEHE, BXOJs
B COCTaB PEIyKTa3HOI'0 KOMILJIEKCA. Y4YacTByeT B IpoLeccax
(GbopMHPOBaHHs IPUTPOLMTOB, sIBIsIETCs KodakTopoMm ¢ep-
MeHTOB. MHAyIMpyeT 00pa3oBaHue CyNepOKCHI-NOH-PaIKa-
J1a, KOTOPBIH IPU peakiiy ¢ MEPEKUChI0 BOAOPO/Ia, B IPUCYT-
CTBUHU TPEXBAJIEHTHOIO JK€Jie3a, FEHEpUpPYyeT TUAPOKCUJIHbIE
paarKaibl, HeOOXOAUMBIC IJIs PACIICIUICHUS Psijia MPOAYKTOB
BOCHajeHus. Mellb IPUHUMAET Y4acTUE B CHHTE3€ KOJlIareHa
JyacTHHA U reMoriobuna. OnTuManbHOe COJepKaHUEe MEIH
HEOOXOUMO ISl OAACpKaHMUsI (HYHKIIMOHATBHON aKTHBHO-
CTU MHOT'MX BHTAMHHOB, CT3.6I/IJ'[I/I3aLII/II/I THUOJIOBBIX TPYIIII,
nojepKanust (yHKIHOHAIBHON aKTUBHOCTH Jecarypasbl,
HEePEeBOSIICH CTeapUHOBYIO KUCIIOTY B OJICMHOBYIO U IpyTrHe
IMOJIMHEHACBIIICHHBIC )XUPHBIC KUCJIOTBI.

Jlaxke HE3HAYMTENBHBIM M30BITOK MEIW OKa3bIBAET KaTasiu-
THYECKOE BO3/ICHCTBHE HA OKHCINTEIbHO-BOCCTAHOBUTEIIBHbIC
MPOIIECCh OpraHu3Ma peOEHKa. AKTHBHUPYIOIIAs CIOCOOHOCTh
OOJIBIIMHCTBA BUTAMUHOB IpyIIbl B n ackopOuHOBOM KuciO-
TBl 3HAYUTEIHLHO CHM)KACTCSI, NMaJaeT BBIICIUTENIbHAS CII0CO0-
HOCTb MOYEK, MOpaXkaeTcsi pyHKIMOHAIbHASI aKTUBHOCTh I1eUe-
Hu. Cpeau pereil MilaflIMX BO3PACTHBIX I'PYI Pa3BUBAIOTCS
HOBBIILICHHAs BO30yIUMOCTh U OSCCOHHHMIIA, B OOJiee CTapIInNX
BO3paCTHBIX Irpynrax - 3aMETHOC YXYALUICHUE IaMATH. le/IHﬂTO
cuuTtarh [11], uTo nake HeGoOIbILIOE HAPYILICHUE OOMEHA MEH U
[IMHKA MOXXET IIPOBOLIMPOBATH CUMIITOMATHKY 0oJie3HM Buibco-
Ha-Konosanosa. [To nanHbM psiga aBTopoB [6,11], y OonbHBIX
mm3oppeHnell 1 MaHHAKaJIbHO-IEMPECCUBHBIM MCHX030M CO-
JIepyKaHUe MeU B KPOBH OCOOCHHO BBICOKOE.

Jeduuur mMenu npoBOLUPYET pPa3BUTHE aTepPOCKIEpo3a,
CTeHOKapaAuH, HH(papKTa MUOKap/a, a y JIeTei Bcex Bo3pacT-
HBIX I'PYIII ABJIACTCA 3HAYUMOM le/ll{I/IHOﬁ CHHWIKXCHUSA YTHUIIU-
3alMu Kese3a U pa3BuTus anemuu. Yacrto popmupyrorcs (B
IIEPBYIO O4Yepeb Y MaJbUUKOB) pa3MArdyeHue KOCTHOH M Je-
(UIUT COCTUHUTEIBHON TKaHH, CIOHTAHHBIC TepeomMbl. Ha-
OirofaeTcs TEHACHIUS K OyJIeMUH, HEIIPABUIBLHOMY PEKUMY
npuéma nuiy, oxupenuro. Cpeau aeTel crapiux Bo3pact-
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HBIX TPYII MOTYT BBISIBUTBCS IIPU3HAKU CaXxapHOTO auabeTa.
Cpenu neBouek ACPHUIMT MEIU CIOCOOCTBYET CHUKCHHIO
(YHKITMOHAIBHOW aKTUBHOCTHU IUTOBHUIHON JKeJe3bl, a TaK-
JKE 3aJIePIKKE MOJOBOr0 pa3BUTH. Y JIETEH BCEX BO3PACTHBIX
IpyII HACTyHaeT HapylieHue GOPMUPOBAHUS CEPACUHO-CO-
cynucToil cuctemsl. [Ipu neduuure menu pa3BHBaeTCs JUC-
IUIa3Us COCIMHUTENbHON TKaHU, HeHpoJereHeparus u CHIxXe-
HYE IPOLIECCOB MUITUHU3ALIUH.

Takum 00pa3oM NPHUBEACHHBIC B JHUTEPATYpHOM 0030pe
JIAHHBIC IMOKA3bIBAIOT, YTO ACPUIIMT WM H3JIHIICK ICCCH-
IMaJIbHBIX MUKPODAJIEMEHTOB B OMOJOTMYECKHX CyOcTparax
HOAPACTAOLIEro opraHu3Ma pedeHKa SBISIeTCsl BaXKHOM Hpo-
07eMOil COBpEeMEHHON KIMHUYECKOH NeauaTpuu. YpPOBEHb
MOCTYIUBIIEIO B OPraHU3M KaXJOr0 HYTPHEHTAa MOXET
UHAWBUAYATbHO OTJIMYATHCSA OT MPUHSATHIX B KIMHHYECKOMH
NeNATPUH BEJIMYUH M HEOOXOAMMBIX KOHIICHTPAlUl, OJHA-
KO ero ()U3MOJOrHYecKoe BO3JeicTBHE 00s3aTeIbHO Ccove-
TaeTcsl ¢ JIeHCTBHEM IPYyroro MHUKPOIJIEMEHTa, CIIOCOOHOIro
MOTCHIIMUPOBATh WM TOAABIATH OHOMOTHYCCKUN 3D EKT.
CortacHO COBPEMEHHBIM MPEICTABICHUSM, STO JIOJDKHO yUH-
TBIBATHCS MPH OLIEHKE HAOII0IaEMbIX 0COOCHHOCTEH TCUCHUS
U IIPOTHO3a PacCCTPOMCTB JETCKOro Bo3pacra. BzaumoorHo-
IIEHUS] 9CCEHIMAIBHBIX 2JIEMEHTOB UMEIOT TaK)Ke XPOHOJO-
TMUYECKYIO 3aBHUCUMOCTb, T.K. CBA3aHBI C CE30HOM, BPEMEHaAMU
roJla, MHTEHCUBHOCTBIO OCBEIICHUS, OTYETIMBO MEHSIOIIUX MX
Ouonornyeckoe B3anmoselicTBue. OLEHUBAsE OCHOBHBIC THIIBI
B3aUMOJICHCTBUS (XUMUYCCKHUN, OMOXUMHUCCKHUH, (HU3NOTOTH-
YeCKU, MEIULMHCKUN) B JIMTEpaTypHOM 0030pe IpUBEICHBI
KIIMHUYECKHE PEKOMEH/IAIIMK YPOBHS UX CYTOYHOTO IpUeMa 1Jist
MaJIBYMKOB U JICBOUEK PA3JIMYHBIX BO3PACTHBIX IPYIIIL.
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SUMMARY

MODERN INSUES OF ESSENTIAL TRACE ELEMENTS
LEVEL INFLUENCE ON CHILDREN AND ADULTH
HEALTH (REVIEW)

Chochia A., Geladze N., Gogberashvili K.,
Khachapuridze N., Bakhtadze S.

Thilisi State Medical University; Center for Mental Health and
Prevention of Addiction, Thilisi, Georgia

Systematic review article reported that essential trace elements,
mainly microelements Copper and Zinc (deficiency and high
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values concentration disbalance in blood) play significant
roles in neurodevelopmental processes and are associated
not only with inattention and hyperactivity, impulsivity
symptoms among children and adolescents in the most critical
active growth and development periods (between 3 and 16
years old). In the same time previous studies have proposed
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that clinical symptoms are significant associated their levels
and positively correlated with cognitive symptomatology
as trace bioactive substances. Their functional connectivity
is different and is one of the serious problems for clinical
pediatric.

Keywords: essential trace elements, clinical pediatric.

PE3IOME

COBPEMEHHBIE ACHEKTHI BO3JIENICTBHS DCCEHIIUAIBLHBIX MUKPODJEMEHTOB
HA OPTAHH3M JETEI U HOJPOCTKOB (OB30P)

Youus A.T., lenagze H.M., lor6epamBuim K.51., Xauanypuasze H.C., baxraaze C.3.

Tounucckuii 20cyoapcmeentviti MeOUYUHCKUL YHUGepcumen,
Lenmp ncuxuuecrkozo 300posvs u npesenyuu napkomanuu, Tounucu, I pysus

B nuteparypHOM 0030pe MPUBEACHBI JaHHBIC KACATCIBHO
JICUCTBUSL HAa OpPraHU3M JeTel M MOJIPOCTKOB (pa3iuyHbIC
YPOBHHU COJEp)KaHUsl B IJIa3M€) 3HAUYUMBIX CCEHIMATbHbBIX
MHKPODJIEMEHTOB - IIUHKA U Meau. [lokazaHa CIIOKHOCTb UX
B3aMMOOTHOIICHUN Ha MYyTH MOCTYIUICHUS U BCAChIBAHUS.
O6o3HaueHa aKTyalbHOCTh TeMaTHKH. Ha ceromHsmHui
JICHb BOTIPOCHI JEHCTBHUS MaKpo- U MHUKPOIJIEMEHTOB, paH-
JKUPOBAHUE KIUHUYECKOH CUHAPOMATHUKH C MX YPOBHEM B
OpraHu3Me JeTed W MOJPOCTKOB, KOHCTATALUs MPUYUHHO-
CIJIEICTBEHHBIX B3aUMOJCHCTBUI C YUYETOM BO3PACTHBIX H

TCHACPHBIX (baKTOpOB, MOHHUTOPHUHI pacopoOCTPaHECHHOCTHU
HEBPOJIIOTUYECCKUX HapymeHm?l ABJIAOTCA NPUOPUTETHBIMU
MCAUIUHCKUMHU KaTEropusaMU B KJIMHUAYECKOM neauarpuun
1 HEBPOJIOTUH.

CymmapHaﬂ OLICHKA YKa3aHHBIX (baKTOpOB J1a€T BO3MOKHOCTh
ONPEACIIUTE XapaKTEP TOKCUYCCKOI'0o I[eﬁCTBHH KaxJ0ro 3CCCH-
IUAJIbHOI'O HYTPHUCHTA Ha OpPraHu3M pe6eHKa B KPUTHYCCKHUE
MEPUOABbI €ro poCTa U pa3sBUTHA. HpHBeZ[eHBI TpeGOBaHI/IH K I10-
CTOSAHHOMY M JOCTAaTOYHOMY ITOCTYIIJICHUIO KaXK10I'0 MUKPOIJIC-
MEHTA B J10- 1 II€pUHATaJIbHBIX IIEPUOIAX.
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