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OCOBJUBOCTI BMICTY TA BAJIAHCY
TOKCUYHUX MIKPOEJEMEHTIB ¥
BOJIOCCI MATEPIB TA iX JITEM, SIKI
HAPOJUJIUCH NEPEJYACHO
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! Cymchbknit nepxaBHuii yHi-
BEPCUTET

2 IIpuBaTHUI BUIINK HABYAIIb-
Hui 3aknan « KHiBCLKUH Meau-
YHWH YHIBEPCUTET Y KPaiHCHKOI
acoriarii HapoaHOT MEIUIIMHI
Pedepart. Metoro po6otu Oyii0 ZOCTiIKEHHS 0COOIMBOCTEH YMICTy Ta Oana-
Hey Cr, Cd, Pb, Ni y Bosocci 40 *kiHOK Ta X HEJOHOIIECHHUX IITEH 32 JOMOMO-
MiKPOENIEMEHTH, BOJIOCCS, HE- rol aToMHO-a0copOiiiiHoro criekrpodoromerpa C-115 MI. PiBenp Tokcnu-
TOHOIIEHICTh, MEPEMIACH] TTO- HUX MIKPOEJIEMEHTIB OyB BHUIIUM y BOJIOCCI KIHOK, MOPIBHSHO 3 IXHIMH HO-
JIOTH. BOHAPO/PKEHUMH. YMICT XpOMY Ta HIKEJI0 y BOJOCCI MaTepiB, SIKi HApOJHUIH
y OULIbII paHHI TepMiHH recramii OyJM BUCOKHMMH. Y BOJIOCCI MIMOOKOHEIO-
HomreHux aiteit, piBerb Cr, Cd Ta Ni OyB BHIIMM, HDK Yy THX, KOTpI HapOJIu-
JIMCh y OLIBII Mi3HI TEpMIHH.
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ABSTRACT. Background. Objective. The aim of the study was to investigate features of content and balance of toxic trace
elements (Cr, Cd, Pb, Ni) in hair of mothers and their premature infants at different gestational ages. Methods. We have stu-
died content of Cr, Cd, Pb, Ni in hair of 40 mothers and their newborns. The content of microelements was studied using
atomic absorption spectrophotometer C-115 MI, equipped with a computer console for automatic calculation of trace ele-
ments production of HBO «Selmi» (Ukraine). Results. We have established average content and ratio of toxic elements (Cr,
Cd, Pb, Ni) in hair of mothers and their premature infants at different gestational ages. Conclusions. It was established that
the level of toxic trace elements were higher in the hair of women, compared to their newborn children. Indicators of chro-
mium and nickel content in the hair of mothers which born babies at earlier gestational age were high, perhaps due to the
greater exposure of metals from the environment on pregnant women. Level of Cr, Cd and Ni in hair of extremely premature
babies was higher than in babies which were born at a later date. It may be possible due to improved functioning of placenta
as a barrier to the micronutrients during final stages of fetal development.
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Beryn

HenoHomenHicTh — MPOBiAHA MPUYHUHA CMEPTI
Ha mepiromy Mmicsii xutts [1]. HaliBumuii BizcoTok
3aXBOPIOBAHOCTI i CMEPTHOCTI NpuNajgae Ha AiTei,
SIKI HApOJWJIMCh y TEpMiH recrauii MeHme 32 THX-
HiB, XOYa YacTKa [UX HOBOHAPODKEHUX CKIIAJa€e
16% ycix HEIOHONICHHX HOBOHAPOKEHUX [2].
BB HU3BKUX 103 TIONIOTAHTIB Ha OPraHi3M € cep-
HO3HOIO MTPOOJIEMOIO CHOTOICHHS, OCOOIUBO Y IiTel
1 BariTHUX XIHOK, aJpKe caMe Iif MiArpyna HaceJeH-
HS € HaibOinpm ypa3muBoro [3]. IlpeHarambHuii i
HEOHATAJIFHUN TEpioAM PO3BUTKY OaraTo y YoMy
BH3HAYAIOTh MailOyTHIN CTaH 310pPOB'S 1 SIKICTH JKUT-
T4 moauHH [4].

Meranu, ki MarOTh LUILHICTE OlIbIIE 5 r/em’ i
aToMHy Mmacy 63,5 — 200,6 € Baxkumu [5]. Bijb-
micte 3 HUX (Cr, Cd, Pb, Ni, i T.1.) BBaXKkaroTbCs
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LIKIJJIMBUMH, TaK K € TOKCHYHHMH, HE MiAJal0ThCs
0ioXiMIiYHOMY pO3Magy, MalTh TPUBAIHN Mepiof
HariBpo3najay B IPYHTI 1 HAKONMHMYYIOThCS B YKUBUX
OpraHi3Max IUISXOM HaJIXOJPKEHHS 3 DKEIO YU IMOBi-
Tpsm [6]. TX TokcuuHicTh 3a7eXHUTh Bil AeKimbKOX
(axTopiB, y TOMy 4ucii (i3UKO-XIMIYHHX BIIACTH-
BOCTEH MeTaiB (J103H, XiMIYHOT ()OPMH, PO3UNHHO-
CTi, BJICHTHOCTI, €JIEKTPOXIMIYHUX XapaKTEPHUCTHK,
3IaTHOCTI BCTYHATH B PEAKIliI0 3 Oi0JOTIYHUMH Ji-
TaHJaMH), a TAKOXK BiJl CTaHy OpraHisMmy (BiKy, CTa-
Ti, CTaHy IMyHHOI CHCTEMH, CIIOCOOY XKHUTTS — 3JIOB-
JKUBaHHS aJIKOTOJIEM, TaJliHHs, TO1Io) [7].

Bakki MeTanu, Taki SK CBHHELb, HIKEIb 1 Kaj-
Mill € MIKIJUIMBUMH IJis opraHi3My. HaxomuyeHHs
Bulle3ragannx Mmikpoenementie (ME) y Bomocci,
KJIITUHAX HPOBOi, KICTKOBOT TKaHHH, 3a7103aX BHY-
TPIlIHBOI CeKpewii i B LEHTpaNbHIM HEpBOBIH cuc-
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TeMi 49acTO NPU3BOAWUTH IO HEraTHBHHX HACIIIKIB
IUTst 3710poB's [8].

Meta: gocniiuT BMICT Ta OajlaHC TOKCHYHUX
ME (Cr, Cd, Pb, Ni) y Bosocci xiHOK Ta iX JiTei,
SIKI HAPOJMJIUCH NIEPEYACHO Yy Pi3HI TEpMiHU recTa-
[IITHOTO MPOoLIECy.

Marepianau Ta MeToaAH

Byno nposeneno 3abip marepiany (Boioccs) y
40 marepiB Ta iX HOBOHapomkeHnX. JliTe# Ta ix Ma-
TepiB OyIJIO OJIIEHO HA TPYNH KEPYIOUNUCh HAaKa30M
MO3 Vxpainu Bix 29.08.2006 Ne584, nupextiuBamu
BO3 mion0 kinacudikamii HeIOHOIIEHHX HOBOHAPO-
JUKEHHX 3rimHO recraiiiiHoro Biky [1]. Takox Oynu
BUKOPHCTaHI LIEHTHJIbHI KPUBI IIapaMeTPiB PO3BUTKY
®entoHa [9].

Ho rpynu 1 yBiiinuin marepi ta ix niTH, siKi Ha-
POAMIIUCH 3 EKCTPEeMalbHO MAaJOK0 MacoK Tija
(EMMT) y Tepmin recrauii 24-28 tmxkHiB. [lo rpynu
II yBilinum mopoaiii, KOTpi HapOIWIM HOBOHAPO-
JDKEHUX 3 Ayke Manoio Macoro Tina (AMMT) y Tep-
MiH rectamii 29-31 Twkaens. ['pymy 111 cxmamm xin-
KW, SIKI HapoAWIM MJiTell 3 Majol Macor Tiia
(MMT) y tepmin recraiii 32-36 TwxkHiB. OKpeMo
PO3MIISLIANIHN KIHOK, KOTPI HAPOIUIIN 3M0POBUX TITCH
y TepMiH rectauii >37 TixkHiB (rpymna V).

Cepeniii recramiiiiuii Bik cranoBus 26,2+0,51
THXKHIB y niepuriid rpymi, 30,6+0,16 TikHIB — y Apy-
riif, 34,3+0,47 TroKHIB y TpeTii Ta 39,6+0,48 TIOKHIB
— y uerBepriil. [Ipy 1bOMy MOKa3HMKKM Macu Tila
JiTeit npu HapokeHHi Oynu 9594+99.59 r y rpymi I,
1637+£72,74 v — y rpymi 11, 2141£112,3 r — y rpymni
111, 3584+168 r — y rpymi IV.

3abip BoJIOCCSI IPOBOJIMIIH Ha Teplry 100y mic-
JISL TIOJIOTIB, MIC/sI OTPUMAaHHS MTMChbMOBOI iH(pOpMa-
TUBHOI 3roau Bim Matepi. s BusHauenHs ME y
BOJIOCCI 3aCTOCOBYBAJIM aTOMHO-a0COpOLIHHMH clie-
ktpodoromerp C-115 M1, xorpuii ocHareHHl
KOMIT IOTEPHOIO IIPUCTABKOIO Uil aBTOMAaTHYHOT'O
oOuucieHHsT MikpoeneMeHTiB BupoOHunTBa HBO
«Selmi» (Ykpaina).

CratuctuaHy OOpOOKYy pe3ynbpTaTiB IOCIHi-
IDKEHHS TPOBOIMIIM 3 BUKOpHCTaHHAM Excel makera
Microsoft Office Ta mporpamm «GraphPad», mpu
LBOMY BH3Hauanu BuOipkoBe cepenne (M) Ta noxu-
OKy cepeaHbOro (M), MOKa3HUKH CITiBBiJHOILICHHS
tokcnunux ME y Bonocci marepiB Ta ix iteit, ski
HapOJMJIMCh Y TepMiH rectauii 24-28, 29-31, 32-36
THKHIB. BU3Ha4anm 1OCTOBIPHICTH Pi3HUILI 3 ypaxy-
BaHHAM Kputepito CrblofeHTa (t), BBaKarouM 3a
JIOCTOBIpHE HMOBIPHICTb MOMMJIKM MEHIIE HIX 5 %
(p<0,05).

Pe3yabTaTH Ta iX 00roBopeHHs

CepenHiii ymicT XpoMy y BOJIOCCI MarepiB, KO-
Tpi Hapomwmu miterr 3 EMMT y Tepmin recramii 24-
28 tuwxuiB ckiaaB 0,93+0,05 Mkr/r, ta Maiibke He
3MIHUBCS IOPIBHSTHO 3 TPYIIOO JKIHOK, SIKI HAPOIHIIH
HoBoHapokeHux 3 IMMT y Tepmin recrarnii 29-31
tiwkaeHb (0,98+0,04 mxr/r). o x mo piBus Cr y
BOJIOCCI TIOPOLNIb, KOTpl Hapoaunu giteit 3 MMT y
TepMiH recramii 32-36 TwKHIB, TO BiH OyB y 1,6 Ta
1,7 pa3y meHmmwmii, nopiBHsHO 3 rpymnoto I ta II
(p=0,0001, p=0,0001) BimmoBimHO, 110 BiTOOpaKEeHO
Ha puc. 1.
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Puc. 1. YMicT TOKCMYHMX MiKpoeneMeHTiB y Bonocci maTtepi Ta ix giteii. A — Cr, B— Cd, C — Pb, D — Ni.

CTOCOBHO yMICTY XpoMy Y BoJOCCi JiTell, TO
HaWOUIbIIMIA #foro piBeHb 3Haxomuinu y rpymi Il
(0,8240,03 mkr/r), mo B 1,3 ta 1,8 pa3y Oinbie, HiX
y rpynax I ta III (p=0,0325, p=0,0001) BiamnosigHo.

Haiinmxkunit piBens Cr 3HaXOAWNIM y BOJIOCCI JiTeid,
koTpi Hapouick 3 MMT y tepmin recrauii 32-36
TIKHIB 1 cTanoBuB 0,46+0,04 mkr/r, mo B 1,4 paszy
MEHIlIe, HDX y TpyIi HoBoHapoukeHnx 3 EMMT, siki
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Hapouiuch y 24-28 TiwkHiB rectauii (p=0,041).

CepenHiil MoKa3HUK yMICTYy XpOMY Yy BoOJOCCI
marepiB 0yB y 1,45 ta 1,19 pa3y Oinblie, HiX y iX
HoBoHapoxeHux rpynu I ta Il (p=0,026, p=0,0036)
BianosigHo. Y rpyni IV, ymicr BuiueBkazanoro ME
y BoJstocci marepiB OyB y 1,3 pasy Oinbmuii, mopis-
HSHO 3 iX mitemu (p=0,0322).

Hatieume 3navenns Cd y Boiocci MatepiB Oy-
JIO0 B TpyHi MOPOJiNG, sKi Hapoawmu aiteid 3 EMMT
y TepMiH 24-28 TkHIB recramii (rpyma I) i cyTTeBo
HE BIIPI3HAIOCH Bifl CEpeIHIX IMMOKA3HUKIB YMICTY
ME rpyn II ta III.

Cepenniii ymicT Kaamilo y BoJiOCCi HiTeH, siki
Hapoauwmucs 3  EMMT (rpyma 1) craHOBuB
0,009+0,0006 mkr/r, mo B 1,8 Ta 3 pasu Ouiblie,
nopiBasaHO 3 rpymamu 11 ta III (p=0,0018, p=0,0007)
BIATIOBITHO.

Byio BcTaHOBIIEHO, 1110 CepeHIl yMICT KaMito
y Bostocci Matepi rpyn 11 6yB y 1,8 pasy Ourbmnm,
HDK y iX HEJIOHOLICHHX  HOBOHAPOIKEHHX
(p=0,021). ¥ rpymi maTepiB Ta iX JOHOIIEHUX HOBO-
HapomkeHnx (Tpymna [V) mokasHHK yMmicTy Kaamiio
OyB yaABiul OUIBIIMM Ha KOPUCTH MarepiB
(p=0,0055).

CTOCOBHO CBHHIIIO, TO HOro ymict y Bosocci
marepiB OyB HaiiBummM y rTpymi [ 1 ckianas
0,023+0,003 MKr/r, Ta CyTTEBO HE 3MIHIOBABCS Y
XOJIi FeCTaIliHOTO MPOILIECY.

VY Boocci aiTei, mokasHUKK BMicTy Pb Takox
HE MalM CyTTeBOi pizHuNi. HalBummii mokasHuK
OyB y Tpyni HOBOHApO/PKEHHX, SKI HAPOAWINCH 3
MMT y tepmin rectamii 32-36 THXHIB i CTAHOBHB
0,017+0,008 MKT/T, a HAHHIDKYANA CIIOCTEpIraBcs y
rpymi gitei, siki Hapoauucek 3 IMMT y Tepmin 29-
31 twxnens recrarii (0,014+0,003 Mxr/r).

Cuip BiaMmiTuTH, WO y rpymi | moka3zHuk cepea-

HBOT'O PIBHS CBHHIFO MaB TEHICHI[IO 10 30iIbIICH-
Hs B 1,5 pa3y y Bosocci maTepiB, MOPIBHSHO 3 iX
nitemu (p=0,064). ¥ rpymi IV ymicr ME 6yB y 1,8
pa3y OLIbIIMM y TOPOALNb, HDK Yy 1X JOHOIIEHHX
HoBOHapoxeHux (p=0,0357).

CepeziHi NMOKa3HUKU yMICTY HIKEINIO y BOJIOCCI
KIHOK, sIKi Hapoawnmn HoBoHapomkeHu 3 EMMT y
TepmiH 24-28 TwxkHiB cTtanoBuB 0,039+0,007 MKI/T,
o B 2,4 pa3y OinbIe, HiX y TPYII MOPOIiIb, KOTPi
HapOAWIN HemoHomeHuX naiteit 3 MMT y tepwmin
recranii 32-36 TmxwiB (p=0,0319).

Y Bomnocci agiteit, ski Hapoawnuch 3 EMMT vy
tepMmin 24-28 TikHiB recrauii (rpyma I) cepenniii
pienb Ni cranoBus 0,036+0,007 mkr/r, mo Ok,
HiX y 2,5 pa3y Oinbuie, nopiHsiHo 3 rpynamu 11 1 11T
(p=0,0116, p=0,0416) BianOBIAHO.

BigmiueHo, mo y Bosocci marepiB (rpyma
IV) BigMiganoch 10ocTOBipHE 30UIBILICHHS CEpeHbO-
ro BMicTy Hikemo B 1,7 pa3dy (p=0,0221) nopiBHsHO
3 IXHIMH JOHOIICHHMMH HOBOHApOKeHHMH. JlocTo-
BIpHOI Pi3HUII MOKAa3HHWKA YMICTy BHIIE3a3HAYCHOTO
ME y nmocmimKyBaHUX Tpynax MaTepiB Ta ix Hemo-
HOIIICHUX JiTel He BUSBIEHO.

Byno mocmikeHo MOKa3HUKK CIiBBIIHOIICHHS
6 map tokcununnx ME, a came Cr/Cd, Cr/Pb, Cr/Ni,
Pb/Ni, Pb/Cd, Ni/Cd y Bonocci matepiB Ta iX Hemlo-
HOIICHUX  HOBOHApO/pKeHMx  (Tabm. 1, 2).
JlOoCTOBIpHY PI3HHMIIIO MMOKA3HHUKIB OYJIO BHSBICHO Y
napi Cr/Cd y Bostocci miTei, sSiki HApOIUINCH TIepen-
yacHO. Y xitedt rpynu | nmokasuuk 0yB 70,5+7,8, mio
y 4,3 Ta 12 paziB meHwe, Hixx y rpymi II Ta III
(p=0,0325, p=0,0457) BimnoBigHO.

VY mapi ME Cr/Pb Bomoccs marepiB rpymu I,
3HAMIEHO, 110 ITOKa3HUK CIIBBIIHOIICHHS CTAHOBUB
46,7+6,3, mwo y 1,7 pa3y MeHIe MOPIBHSHO 3 XKiH-
xamu rpymu I (p=0,0407).

Tabnuns 1

CniBBinHoueHHs TokcuuHux ME y BoJiocci MarepiB Ta X HEZOHOIIEHUX HOBOHAPODKEHHX (3a IOKa3HUKaAMHU
Cr/Cd, Ct/Pb, Cr/Ni)

Cr/Cd Cr/Pb Cr/Ni
I'pynu
MaTu JIUTHHA MaTu JUTHHA MaTH JIUTHHA

I'pymal M 87,9 70,5 46,7 54,8 50,5 105.9
(n=10) m 7,6 7,8 6,3 12,8 23,6 85,5
I'pymall M 128,3 308,6 78,2 97,3 79,8 178
(n=10) m 19,4 102,4 12,8 27,2 18,8 58,5
I'pynalll M 2424 856,3 178,5 477 124,2 138,2
(n=10) m 86 366,1 105,9 378,2 47,5 50,6
I'pymalV. M 36,3 66,9 32,3 33,9 30,4 32,5
(n=10) m 3,4 10,1 7,1 4,1 5,8 2,7

pl 0,0688 0,0325%* 0,0407* 0,1749 0,344 0,4961

p2 0,0906 0,0457* 0,23 0,2792 0,1818 0,7497

p3 0,2121 0,1668 0,3594 0,3299 0,397 0,6133

[pumitku:

pl — HOCTOBIpHICTH Pi3HMIII MOKA3HUKIB cliBBiAHONIEHHs TOKcHUHUX ME y rpynax I ta II;
P2 — JOCTOBIPHICTH Pi3HMUII MTOKA3HUKIB criBBiAHOMIEHH TokcmaHIX ME y rpymax I ta III;
P3 — JOCTOBIpHICTH Pi3HMUII MOKA3HUKIB criBBiAHOMIEHH TokcmaHIX ME y rpymax II Ta III;

* — pi3HUIA MMOKA3HHUKIB TOCTOBIpHA.
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Tabmuis 2

CniBBinHoueHHs TokcuuHux ME y BoJiocci MarepiB Ta X HEJOHOIIEHUX HOBOHAPODKEHHX (38 MOKa3HUKaAMHU
Pb/Ni, Pb/Cd, Ni/Cd)

Pb/Ni Pb/Cd Ni/Cd
I'pynu
MaTtu JUTUHA MaTu JUTUHA Matu JIUTUHA

I'pynal M 1,18 1,82 2,23 1,7 3,74 4,13
(n=10) m 0,48 1,25 0,36 0,3 0,75 0,85
I'pymall M 1,23 2,18 2,63 7,32 3,58 5,52
(n=10) m 0,3 0,61 0,88 3,89 1,05 2,1
I'pymalll M 1,16 1,06 4,18 11,04 3,85 10,89
(n=10) m 0,18 0,16 2,04 5,96 1,7 4,91
I'pymalV M 1,62 1,11 1,63 1,94 1,46 2,36
(n=10) m 0,48 0,18 0,35 0,19 0,19 0,49

pl 0,9255 0,7983 0,6806 0,1664 0,9017 0,6474

p2 0,9671 0,5551 0,358 0,1346 0,9547 0,1914

p3 0,8322 0,0895 0,4932 0,6077 0,8944 0,3271

[TpumiTky Taki x, sk y Taoum. 1.

Otxe, y BoJocCi KIiHOK, SIKi HapOJWIU TIepe-
4yacHO y TepMiH recrauii 24-31 twkaens (rpymu I ta
II) cnocrepiranu 3HaYHO BWII HOKA3HUKH BMICTY
XpOMY y BOJIOCCI, TOPIBHSAHO 3 MaTePsIMH, SIKi Hapo-
mum mited 3 MMT y tepmin 32-36 THXKHIB, IO
HMOBIpHO TOB’s13aHO 13 OLTBIIMM HagxomkeHHT ME
JI0 OpraHi3My MarepiB, SIKi HAPOAWIIN Y OLNIbII paHHI
TEpMIHM recTanifHoro npouecy. Y BOJIOCCI HOBOHA-
pomkeHnx HaiOuIbun nokazHuku Cr Oynu y rpymi
niTeit, kotpi Hapoawuck 3 JJMMT y Tepmin recra-
il 29-31 TrxIeHb, a HAWHIDKYI Y TPYIi HOBOHAPO-
oxennx 3 MMT, sxi Hapoannucs y 32-36 recramiii-
Hi TkHI. Lle MOXJIMBO MOB’SI3aHO 3 MOKPALIEHHIM
JeroHyro4oi  ¢yHKIil rmraneHtd BigHocHO Cr y
OUITBII Ti3HI TEPMIHN BHYTPIITHROYTPOOHOTO PO3BH-
TKY.

CTOCOBHO KaJIMil0, TO 1OT0 BMICT y BOJIOCCI SIK
MarepiB, Tak 1 xiteid OyB HailOuIblIMil y mepuriid
rpymi, a HaiMeHmuM — y Tperid. ToOTO 4MM y
OLnbII Mi3HINA TepMiH TecTallii Oyiu HapoIKeHi AiTH,
TUM MeHiui piBeHb Cd 3Haxoamnu y BoJocci HoO-
BOHAPOJDKEHHX 1 Mopoiib. 1le MoKInBO 1MOB’s13aHO
i3 OunbmmM HazxxomkeHHsM ME 1o opranismy ma-
Tepi 4epe3 3a0pyIqHEHEe KaaMmieM TOBITPs 1 DKy Ta
HeJIOCTaTHIM (YHKIIIOHYBAaHHSIM IIALlEHTH B SKOCTI
Oap’epy Ha OUTBII paHHIX eramax recramii. AJpke
BiJJOMO, IO TUTAIIEHTA 3IaTHA HAKOTMYIYBaTH KaJaMil
Ta 3aXWIIATH I Big Woro TokcwyaHoi mii [10, 11].
To6To 11 HE3pLTICTh UM MOPYIICHHS (YHKIIOHYBaH-
HSl HA paHHIX eTanax BHYTPIIIHbOYTPOOHOTO PO3BH-
TKy MOXE IPHU3BECTH [0 HAKONUYEHHA KaaMIIO B
OpraHi3Mi JUTHHH.

CTOCOBHO HIKEII0, TO Y JKIHOK Ta JiTel, siKi Ha-
pommnuck 3 EMMT y Tepmin 24-28 THXHIB piBEeHb
OyB HalBMIINI, a HAWHIKYMI CIIOCTEpIraiu y HO-
BOHapopKeHHX 1 mopoxute rpynu III. Ile moximBo
OB’ s13aHO 13 OimbIMM HaaxopkeHHsIM ME 1o opra-
Hi3My MatepiB rpynu | amiMeHTapHHM Ta aepOTeH-
HUM nurixamu [12]. Takox Ni 37aTeH HAKOMHYYyBa-
THCS TDIALIEHTOIO JI0 TIEBHOI MipH, a TOTiM Oe3mnepe-

PBHO TIPOHMKATH 4Yepe3 IUIALlCHTapHHU Oap'ep 10
mwioaa [13]. ¥ Bosocci MUTHHU BinoOpakajwcs Io-
n10HI 3MiHU.

PiBHI BMiCTy CBHHIIO HE TOKa3ajH JIOCTOBIip-
HUX 3MiH SK y BOJIOCCI MaTepiB Tak i iX miteil. Pb
HAJXOIUTH 10 OPTaHI3MYy JIFOJMHU TOJOBHUM YHHOM
yepes3 crokuBaHHs 3a0pynHernx ME Boxau Ta mosi-
Tpsi, TICJsl YOr0 HAKOMHYYEThCSl opraHamu. Maiixe
95% cBHHIIIO Ocifae y BHIIIAAI HEPOIYMHHOTO (hoc-
(ary B KicTKax ckenera i MOxe OyTH peMoOiTi30Ba-
HUW y KpoB mij yac BariTHocTi [8, 14]. Takum uu-
HOM, SIK BHJIHO 3 ITOKa3HUKIB BMICTy CBUHIIIO Y BO-
JIOCCI JKIHOK — BiH HAJXOJWB Ta HAKOITUIYBABCS Op-
TaHi3MOM MaTepiB Maike B OJHAKOBi KLTBKOCTI.
Yumict ME y Bonocci HOBOHApOIKCHHUX TaKOX HE
PI3HUBCS B JOCHTIDKYBaHHUX Tpymax. Pi3HUI mokas-
HUKIB CBUHITIO M)XK yMICTOM Y BOJIOCCI MaTepiB Ta ix
Jitell Takok Oyja JOCTOBIPHO HE3HAUYIIOK, IO
TOBOPHTH, PO HU3BKY Oap’epHy Ta Jenonywuy ¢y-
HKIIIIO IUIALeHTH BigHOCHO BuIne3raganoro ME. Ile
HiATBEPIKYIOTh 1 POOOTH I1HINMX JOCHITHHKIB, SKi
CTBEPKYIOTh, IO CBUHECIbL, HNUIAXOM acuBHOI JAn-
¢ys3ii, 31aTeH MPOHMKATH Yepe3 IUIALEeHTY JI0 IJI0Aa
[15-17]. Xoya B iHIHX poOOTaX CTBEPIKYETHCS, 110
npeHatanpHui BB ME 31ateH migBuimyBatu pi-
BEHb MATPUKCHUX IPOTEiHA3, SKi IeHEPYIOTh aHO-
Mauii IUTaleHTH, 0 MPU3BOAUTE 10 abOpTIB Ta me-
penyacHux mosoris [18].

BucHoBku

1. PiBenp Tokcmunux ME y Bomocci xiHOK OyB
BHIIVM, HIX Yy IXHIX ITepeyacHOHAPOKEHUX IITEH,
[0 IIEBHOIO MIpPOI0 CBIAYHTH NP0 HASIBHICTH
0ap’epHoi ¢GyHKIIi mianeHTH moa0 HuX. g dyHK-
ist Oyna HaiOinbI BupaxkeHoto oo Cr ta Cd.

2.V XIHOK, SIKI HAPOKYBAIM y OUIBII paHHI
TEPMIHU TeCTallii 3HAXOIWIIN 3HAYHO BUIIII TOKa3HU-
ku Bmicty Cr ta Ni y BOJOCCi, IO MO>KJIHBO
OB’ S3aHO 3 HAOMIpPHUM HAJXODKEHHSIM BHIIE3Ta-
nmaanx ME 1o opraHizaMy 3 HaBKOJIMIIHBEOTO CEPeIo-
BHIIA.
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3.V Oumbm IIMOOKOHEJOHOIIEHNX IiTEH, SK
MPaBWIIO, BiJ3HAYABCS BHUIIMA PiBeHb TOKCHYHHUX
ME y Bonocci (Cr, Cd ta Ni). Ha pannix eramax
CTaHOBJIEHHs (DyHKLIOHYBaHHS IUIALICHTH, Oap’epHa
ii ¢pynkuis mono Tokcuynux ME € HepockoHaoro,
10 MOKe OYTH OJHUM i3 YMHHHKIB HCBHHOIIYBaH-

HSL.

IlepcieKTHBH MOAAJBLIIMX JOCTIIKEHb I10-
JISITAIOTh Y BUBYEHHI BMICTY Ta OanaHCy iHIIMX TOK-
cuunux ME y Bosocci »kiHOK Ta iX JiTeH, siki Hapo-
JUJIMCH TIepeaYacHo y Pi3HI TEPMiHU TrecTaliiiHOro
poLuecy.
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M xonbnas U.U., Mapkesnu B.3. OcobeHHoCTH cofep:kaHus U 0aJaHC TOKCHYECKHX MHKPO3JIeMeH-
TOB B B0JIOCAX MaTepeil U MX JieTeil, pOAMBIIUXCH MpeKAeBPeMEHHO.

Pedepar. Ilenpro paboTsl ObUIO HCCICIOBaHNE 0COOEHHOCTEW conepkanus u 6amanca Cr, Cd, Pb, Ni B Bo-
nocax 40 >KEHIIWH ¥ UX HEJAOHOIICHHBIX JETEH C MOMOIIBI0 aTOMHO-abcopOunonHoro crnekrpodoromerpa C-
115 MI. YpoBeHb TOKCHYHBIX MUKPO3JIEMEHTOB OBLT BBIIIC B BOJIOCAX JKEHINWH, IO CPABHEHUIO C HX HOBOPOXK-
neHabivMu. CoepykaHue XpoMa U HUKENS B BOJIOCAX MaTeped, pOAMBIINX B OoJiee paHHUE CPOKH TeCTaluu, ObI-
JIM BRICOKHMU. B Bostocax riay00Ko HeJJOHOMICHHBIX jaeTeil, ypoBeHb Cr, Cd u Ni ObUI BEIIIE, YEM Y TEX, KOTOPEIC
pOIUITUCH B OOJIee TIO3THIE CPOKH.

KiroueBble ¢JI0Ba: TOKCHYECKHE MUKPOIJIEMEHTHI, BOJIOCHI, HEIOHOMIEHHOCT, MIPEKAEBPEMEHHBIC POJIBL.
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