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BMJNB CANOHITY, CIPKUA TA ®ETOMNALEHTATY HA BAPREPHY

®YHKLUIIO MNALEEHTU Y KOPIB

Yemanosnena 30amuicms kaomilo i C6UHYIO NPOHUKAMU uepe3 NIAYeHmapHuil oap’ep
KOpOBU. BUsienieno Kymymoyy 61acmusicns KapyHKYLd SIK MAMEPUHCLKOL YaCmuHU NiayeHmu
ol Kaomito I komunedona sk gemanvuol yacmunu 0ns ceunyro. I1i0 eniusom minepanvbHoi
dobasxu i pemoniayenmany IMEHUYB8AI0C HAKONUYEHHS KAOMIIO I CEUHYIO Y MAMEPUHCHKIIL |
OUMAYIN YACMUHAX NAAYEHMAPHO20 6ap epy.

IHocTanoBka nmpodJjeMu

OCHOBHMMU 3a0py/IHIOBaYaMU HABKOJIMIIHBOTO CEPEOBHILA € CBHHEIb 1 KaJaMil
[5, 6, 9], BimOMi JIFOJCTBY SIK TOJITPOMHI 1 HEOE3NMEYHI TOKCUKAHTU TIJIO0ATBHOTO
3HauenHs. Kammiii mae TepaTorenmi Ta em6piorokcmuni BmactuBocti [9]. Horo
CHOJYKH 3HUXKYIOTh PE3UCTCHTHICTh OPraHi3My, a SIK MyTarcH BiH HETaTHBHO BILTUBAE
Ha craJKoBicTb. CBUHEb NPOSBIISE HETaTHBHY [0 Ha cTaTeBi KiiTuHU [7, 10].

AHaJIi3 0CTaHHIX JOCTiI)KeHDb Ta MOCTAHOBKA 3aBAaHHS

Joxkazano [2, 3, 4], mo kaamiii 1 CBUHEIb MOXYTh MPOHUKATH B OPTraHi3M ILIONA
migi 4Yac HOro BHYTPIIIHBOYTPOOHOTO PO3BUTKY. [X HaKONMMuYeHHs B TKaHMHAX
HOBOHAPOKEHHUX 3aJIeKHUTh BiJl HasIBHOCTI B OpraHi3Mi MaTtepi i CTaHy MPOHUKHOCTI
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IJIalleHTapHOTo 0ap’epy, IO PO3’€AHYE KPOB MaTepi BiJl KPOBI IJIOMA, 1 CKIAJAETHCS 3
I’SITH TKAHUHHUX MIapiB: 3 00Ky KOTHJIEJOHA — EHITENiI0 BOPCHH, CIIONyYHOTKAHUHHOI
OCHOBM BOPCHH 1 CHJOTENIO KaliIsIpiB BOPCHMHOK, 3 0OOKYy KapyHKylda —
CTIONYYHOTKAHMHHOI CTiHKM KPHIT Ta eHjoTeniio kKamizapiB xpunt [1, 8]. Horo
MPOHUKHICTh PO3MJISIAIOTE Y IIJIOMY 3 IUIAIEHTOIO SIK OpraHoM [3, 4], He po3nUIsSIOYn
B [[OMY TIPOIIECi 3HAYEHHS OKPEMO i1 MaTepUHCBHKOI i (eTanbHOI YaCTHH.

Meta podoTu

Hocniant 6ap’epHy GYHKIIT TNIANEHTH 111010 TPOHUKHEHHS KaJIMIiI0 Ta CBUHIIIO i
BILJIMB Ha Hel 3r0JI0BYBaHHSI CAIlOHITY i CIpKH Ta BBEACHHS TKAHUHHOTO Mpenapary.

Marepianu Ta MeTOAM XOCTIKeHb

3a pe3yibTaTaMH aKylepchbKol Auciancepu3aitii, 0yno Biniopano 30 cyxocTiiHMX
KOpiB cepeJHbOI BrOAOBAHOCTI, SIKMX PO3AUIMIM HAa TpH Tpynu no 10 romiB y KOxHi:
KOHTPOJIbHY, 1 12 — gociiaHi.

KopoBam 1-0i mocmigHoi Tpynmu oauH pa3 Ha 100y mnporsrom 60-45 nHiB
CYXOCTIMfHOT'O Tepiofy y CKJaji paiioHy pa3oM 3 KOHIIKOpMaMu Ha koxHi 100 kxr
KHMBOI Macy 3roA0BYBaJIM MiHEpaJIbHYy CyMill, Mo ckiuaganack i3 30 T camoHity i 3 T
cipku. KopoBam apyroi gociiiHOI rpymH, 3a aHAJIOTIYHOI0 CXEMOI0, 3T0JIOBYBAIIN TaKy
) MiHEepaJbHY CyMIllI 1 JIOJATKOBO 3a 14 1mi0 J0 OTENeHHS JBa pa3u MiJUIKIPHO, B
JUISHIT 3-TOJIOBOr0 M’si3a Ijieua, 3 iHTepBajioM y 7 nib, y 1031 7 mut Ha 100 kr xuBoi
MacH BBOJIWJIM TKAaHWHHHHI Tpernapat (eronamneHTar.

3 MeTOI0 AOCIiIKEeHHS MPOHUKHOCTI TIAlleHTapHOro 0ap’epy BiJ yCiX KOpiB Mix
Yac pofiB BigOMpaay KOPOK CIAM3Y IIMHKH MAaTKH, aMHIOTUYHY Ta alaHTOICHY PiIUHH,
MaTePUHCBKY 1 OUTAYY YaCTHHHM IUTALEHTH Ta MPOBOJWIN BH3HAYEHHS Yy LHUX
cyOcTpaTtax METOAOM aTOMHO-copOLiiHOi cnekTpodoromerpii 3rigao 3 ['OCTom
301780-96 BmicTy KaIMitO i CBUHITIO.

Pe3yabTaTtu gocaigkenn

Hamu ycraHoBieHO, 1m0 y KOpiB KOHTPOJIBHOI TPyNW HaWBHUINA KOHIICHTPAILis
kagmio (0,16+0,02 mr/kr) BusiBieHa B KapyHKym (puc.l), a B KOTWJIEAOHI BOHA
cranoBuia 0,06+0,006 Mr/kr. 110 B 2,7 pa3a MEHIIIE.
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Puc.]. lunamika BMicTy KaaMilo y J0CTiIZKYBaHUX cy0cTpaTax

B amuiotnuniit piguni mictriocs 0,070,002 mr/kr kaaMiro, mo y 1,2 paza (14%)
Oinbie, HiX B (eranpHii yactuni mianentd (0,060,006 mr/kr). OTxe, i3 PperanbHOT
YacTUHM IUIAlIEHTH KaJMili TpPOHMKAae 10 OpraHi3aMa IJIoAa 1 HAaKOMHYYETHCS B
amuiotnyniid pinuni. [lopiBHsHO 3 amHioTHuHOIO (0,07+0,002 MI/KT) B amaHToicHii
pinuni (0,04+0,002 Mr/kr) KOHUEHTpamis KaaMilo maixe B 1,8 pasza Hmwkua. Takum
YMHOM, Ha MNUIAXY NPOHUKHEHHS KaJMil0 i3 KpOBI MaTepi 0 IUIOAa OCHOBHHUM
0ap’epoM € MaTepHHChKA YaCTHHA IUIalleHTH. Y Hil Olnblie 3aTpUMYEThCS KaaMIIO,
HDK y ¢eranpHiil dYacTuHi mianeHTH. OTXXe, MaTepUHCbKA YacTHHA IUIALlCHTH
HaKOIMHUYY€E KaaMill i € HOro NMOTEHIIMHUM Jero, ado CKIaJIoM, a (eraibHa YacTUHA —
1Ie OCHOBHHH perynsTop abo BiacHe O0ap’ep Ha HUIAXY HOro MPOHWKHEHHS 0 IJIOAA.
HasBHicTh KaqMit0 B KOPKOBI CIM3Y MIMHKKA MaTKH CBITYUTH MPO T€, 110 BiH MPOHHUKAE
y BHYTpIIIHE cepeJOBUIIEe MAaTKH 13 MPOBI3OPHUX OpraHiB — HaWBIpOTiJHilIe yepes3
CTIHKHM aNaHToica i aMHiOHa.

VY KopiB mepuioi AOCHiAHOI IPYNH, SKUM 3TOJOBYBAIIM MPOTITOM 3aITyCKy TUIbKH
CYMIIll MiHEpaJIbHOT JOOaBKM, HAKONWYCHHS KaJIMil0 B KapyHKYJi MOpIBHSIHO 3
koHTposieMm 3um3miocs (0,11+0,02 — 0,16+0,02 mr/kr, p>0,05) y 1,5 paza. SAx6u BMICT
KaaMito He 3MeHImBes y kortuienoni (0,02+0,003 i 0,060,006 mr/kr, p<0,001) y 3
pasu ta B amuioTnuHii (0,06+0,003 1 0,07+0,002 mr/kr, p<0,01) pinuni y 1,2 pasa, i B
kopkoBi cimzy (0,060,003 i 0,08+0,005 mr/kr, p<0,01) y 1,3 pa3a, To MoxxHa OyJsi0 O
CTBEpJDKYBaTH MPO HOro 3aTpUMaHHS 1 HAKONWYCHHS B MATCPUHCHKIM YacTHHI
TUTALEHTH.



OcCKinbKH, TOPIBHAHO 3 KOHTPOJEM, KOHIGHTpAIsl KaAMil0 3HH3WIACh Y
KapyHKyJi, KOTWJIEOHi, B aMHIOTHYHIA piauHI, B KOPKOBi CIM3y TBapuH 1-
of nociignoi rpynu (puc. 1), To Oyau BCI MiICTaBU CTBEPPKYyBaTH, IO HOroO
MPOHMKHICTH Yepe3 0ap’ep MaTepUHCHKOI YaCTWHU IUIALEHTH 3HU3WIACs. 3MEHIIeHHS
MPOHUKHEHHS KaJMII0 i3 KPOBI1 JIO IJIAICHTH HACTAJIO 3aBJSKU BIACTUBOCTI CAIIOHITY
azcopOyBaTH MIKpOEIIEMEHTH B OpraHi3mMi Marepi 3 HACTYIMHHM BHBEICHHSIM iX B
CKJIaJll KaJIOBUX Mac i cedi.

JlonatkoBe BBEIEHHS KOPOBAaM JPYroi JOCTIHOI TPYyNHU TKAHWHHOTO Mpernapary
TEX CIPHSIIO 3HWKEHHIO KOHIICHTPAIil KaJMil0 MOPIBHSIHO 13 KOPOBaMH KOHTPOJIBHOI
rpynu: B KapyHkymii — y 2 pasu (0,08+0,01 1 0,16+0,02 mr/kr, p<0,01), y koTHII€I0H] —
B 3 pasu (0,02+0,004 i 0,06+0,006 mr/kr, p<0,001), B amuiornuiii (0,050,002 i
0,07+0,002 mr/kr, p=>0,05) i B anmanrtoichiii (0,03+0,003 i 0,04+0,002 wmr/kr, p<0,01)
pimmHax BiamoBigHo y 1,4 i 1,3 paza Ta KOpKOBi ciM3y IIMHKKM MaTKHd B 2 pa3u
(0,04+0,008 1 0,08+0,005 mr/kr, p<0,01).

[NopiBHsHO 3 TEpIIOK AOCITIAHOI TPYIMOK KOPIB, SKAM 3TOJOBYBalM TUIbKH
CYMIIll MiHEpadbHOI J00aBKH, BBEICHHS TKAHWHHOIO IIpPErnapaTy BHUSIBHIIOCS
3MEHIIICHHSM HAKONMWYeHHs KajaMmito B kapyHkymi (0,08+0,01 1 0,11+0,02 wmr/kr,
p>0,05) B 1,4 pasu, B amuiornuniii (0,05+0,002 i 0,06+£0,003 wmr/kr, p<0,05 ) i
amanroicHiit (0,03£0,003 1 0,04+£0,01 wmr/kr, p>0,05) pimmnax y 1,2 1 1,3 pasu
BiINOB1IHO Ta KOpKkoBi cim3y (0,04+0,008 1 0,06+0,003 mr/kr) y 1,5 pasa.

MoskeMO MPUITYCTUTH, 1110 TiJI BIUIMBOM TKAHWHHOT'O IMpernaparty 3pocia 0ap’epHa
(YHKIIIS TUTALIEHTH B3arajii moJ10 MPOHUKHEHS KaJIMIl0 i3 OpraHi3My Matepi JI0 IUIoja.
SIKIo TOpIBHATH HAKONWYEHHS KaJMil0 B KOHTPOJNBHIH i B 000X JOCIIAHHUX Tpymnax
KOpiB B HANIPAMKY “KapyHKyJl — KOTHJIEIOH — aMHIOTHYHA — aJaHTOICHA PiIUHA —
KOpPOK CITU3Yy”, TO BUSIBJISETHCS aHAIOTIYHA JMHAMIKA OO 3MEHIIICHHS B KOTUJICOHI 1
aaHTOICHIN piAMHI, 3pOCTaHHS B aMHIOTUYHIN PiIAMHI 1 KOPKOBI CITU3y NIMHKH MaTKU.

3a BMICTOM CBHHIKO Y KapyHKyJi 1 KOTWJICIOHI pe3yJabTaTH JOCIIIKEHb
XapaKTepU3YIOThCA MEBHUMH OCOONMBOCTSMU. Y KOpIB KOHTPOJNBHOI TPYHH BMICT
CBUHIIO B KapyHKyJi mentmi (0,47+0,17 mr/kr), Hix y kKotuienoHi (0,64+0,15 mr/kr)
y 1,4 pa3a (puc. 2). Lle cBiguuTh mpo Te, 1MI0 MaTEpPUHChKA YacCTWHA IUIALIEHTH 0
MEBHOTO PYODKHOTrO PiBHS TallbMy€ NPOHWKHEHHSI CBHHIIO N0 (eTanbHOI YacTHHU
mianeHTd. Ha 1poMy piBHI CBHHENb, HAKOMWYMBIIMCH y MATEPHHCHKIH YacTHHI
IJIAICHTH, JIoJ1a€ 1i Oap’epHy 31aTHICTb.
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Puc. 2. Ilnunamika BMiCTy CBUHIIO B I0CTIUKYBaHUX cy0cTpaTax

3a Takoro craHy Oap’epHa 3AaTHICTH (ETAJIBHOI YAaCTUHU  ILIAIICHTH
MiJBUIIYETHCSA, 1 CBUHEIb HAKOIMHUYYETHCS B HIA TEX 10 IEBHOIO MaKCHMAaJIbHOTO
piBHS, a Hagali MPOHHKAE A0 OpraHi3My ruiona. [Ipu HbOMy B aMHIOTHYHIN piAMHI
BMicT cBUHIIO MeHmi (0,0240,002 mr/kr), Hix B ananTtoicHii (0,08+0,04 mr/kr) y 4
pasu. Beaxkaemo, 10 Tak MPOSBISETHCS 3aXMCHA 3/IATHICTh CAMOT0 IJI0Aa: CBUHENb 13
HOro opraHi3My BUAUISETHCS Yepe3 HUPKH 1 HAKOIUYYETHCS B MEPBOPOMHIN ceui —
anaHTOICHIN pinuHi. HakonmuyeHHs1 CBUHITIO B KOPKOB1 CIIM3Y IIUHKH MaTKH Yy OUIbIIHA
konnentpanii (0,06+0,03 mr/kr), Hixk B amHiotTnynid pimuni (0,020,002 Mmr/kr) Ha
67%, BKa3dye Ha Te, O BiH NMPOHUKAE Yepe3 aMHIOTHYHY OOOJOHKY B MOPOKHUHY
MaTKH 1 a0COpOYETHCSI MYITUHAME KOPKa CJIM3Y IMUHKKA MaTKU. Lle Tex onuH i3 mposiBiB
3ax¥CTy TUI0JIA BiJl BIUIUBY CBHHIIIO.

[opiBHSAHO 3 KOHTPOJBHOIO TPYIOIO 3rOAOBYBAaHHS KOPOBaM IEPIIOi AOCITiAHOT
TpYyIU CyMIIlli CAIlOHITY 1 CIpKM CHPHSIO MEHIIOMY HAKOMWYEHHIO CBHUHIIO B 000X
YacTUHAaxX IaneHTu: B kapyHkyni (0,47+0,17 1 0,26+0,01 mr/xr, p<0,05) y 1,9 paza i
kotmienoni (0,64+0,15 1 0,42+0,08 mr/kr, p>0,05) y 1,5 pa3za, ane tak camo, K 1 B
KOHTPOJIi, HOro KOHIIGHTpAIli BWINA Y KOTWUJIEIOHI, HIX B KapyHKyJi (puc.2).
[TopiBHSIHO 3 KOHTPOJIEM HaBIAKW — 30UIBIIUBCS BMICT CBHHIIO B aMHIOTHYHIN PifHI
(0,02+0,002 1 0,04+0,02 mr/kr, p=>0,05) y 2 pa3u, i 3MEHIIMBCS B aJlAHTOICHINM PiAnHI
(0,08+0,04 i 0,009+0,0007 mr/kr, p>0,05) y 9 pa3iB Ta KOPKOBI CJIM3Y HIMHKH MATKH
(0,06+0,03 1 0,03+0,07 mr/kr, p=>0,05) y 2 pa3u.

Taky avHaMiKy 3MiHM KOHIIGHTpAIlii CBUHIIO B QJaHTOICHIM 1 aMHIOTHYHIMH
pimMHax 1 B KOPKOBI CIM3y IIMHKK MAaTKH B KOPIB MEPIIOi JOCTiAHOI TPYHH MOXHA
MOSICHUTH, TPUITYCKAIOYM HACTYIHE: 3a OJHAKOBOI 3aKOHOMIpHOCTI 3MiHH HOro



KOHIIEHTpAIlil B KapyHKYJl 1 B KOTWUJICOHI MiJ] BILIMBOM 3T0JIOBYBaHOI MiHEPaJbHOT
N00aBKK BiH OLIbIlIE HAKOMUYYETHCSA B OpraHi3Mi IUioja i HaJAXOJUTh B aMHIOTHYHY
pinuny.

Y KkopiB Apyroi AOCHITHOI TPy, SKUM JIOJATKOBO 1H €KYBaJIM TKAaHMHHUHN
npenapat, 30eperyacs Taka >k TEHAEHIIsI 11010 HAKOITMYEHHS CBHHIIIO B KAPYHKYII Ta
KOTWJIe[OHI, aie Oinbiue BupakeHa: B KapyHKyni (0,05+0,01 Mr/kr) 3meHmmiacs
KOHIIEHTpALlisl CBUHIIIO MOPIBHSHO 3 KOHTponbHUME TBapuHamu (0,47+0,17 mr/kr) y
9,4 paza (p<0,05), 3 mepmorw gociigHow Tpymnow (0,26+0,01 mr/kr) — B 5,2 pasu
(p>0,05), B korunenoni (0,64+0,15 mr/xr) B 2,3 (p=0,05) i 1,6 (0,42+0,08 wmr/kr;
p=>0,05) pa3u BimnoBijHO. BMicT CBUHIIO B aMHIOTHYHINA PiIUHI IPYroi JOCHiIHOT
rpymu (0,015+£0,002 mr/kr) nopiBHsiHO 3 KoHTponeMm (0,02+0,002 mr/kr) i mepuioro
nocnigaoro rpymnoto (0,04+0,02 mr/kr) 3uu3uBcs B 1,3 1 2,7 pasa signosigHo (p=>0,05),
B amantoicHii (0,06+0,02 wmr/kr) mopiBHsiHO 3 KoHTpoiem (0,08+0,04 mr/kr) —
sam3uBcs y 1,3 (p=0,05), 3 neprioro nocaigaoro (0,009+0,0007 Mr/kr) — 3011bIIUBCS Y
6,7 pasu (p<0,05).

Sk Oaynmo, BBEACHHS TKAaHWHHOIO TMpenapary Iie Oulbllie MiJBUIIYBAJIO
MPOHHMKHICTH CBUHITIO Yepe3 0ap’ep MATEPHUHCHKOI YACTUHU IJIalleHTH, TOOTO Oap’epHa
(yHKIIiSI MATEPUHCHKOI YaCTHHH IJIAIICHTH 3HU3UJIACh, ajie 3pociia (eTaibHOT YaCTHHH
TUTAleHTH. 3a Takoro CTaHy IUTAllEeHTapHOro 0ap’epy HE 3MIHMIIOCS HAKOMUYEHHS
CBUHIIO B aMHIOTHYHIH PiIMHI MOPIBHSHO 3 KOHTPOJEM 1 3HWU3WIOCS TOPIBHSHO 3
MIEPIIOI JIOCIIHO TPYIOK, B QJIAHTOICHIA pPiIWHI — 30UIBLIMIIOCH MOPIBHSHO 3
MEpPIIOI0 TOCITHOIO TPYIO0, aie 3MEHIIMIIOCS MOPIBHSAHO 3 KoHTposieM. OTxke, Taka
3MiHa (YHKIII IJIalleHTapHOro Oap’epy CHpHsia MiJBUINCHHIO 3aXUCHOI 37aTHOCTI
caMoro IuIo/1a, IO MPOSBUIIOCH y Maiike OJHAKOBIH BUIUIBHIN (YHKIIT HUPOK 5K 1 B
KOHTPOJMI, B 3HAYHOMY HaKOMHMYEHHI CBHHIIO B KOPKOBi CIM3y B JpYriil JOCHimHIA
TpyIli BHACIIIOK 3pOCTaHHS HOro MPOHMKHEHHS Yepe3 HaBKOJIOILTAHI 000JI0HKH.



BucHosku

1. YwmicT kaJMito i CBUHI[IO B HABKOJIOIUTIIHMX PiJIMHAX Ta B CIIM30BOMY KOPKOBI
MUK MaTKHA CBIIYUTH TIPO iX MPOHUKHEHHS BiJ| MaTepi dyepe3 IialeHTapHuil 0ap’ep
JI0 TIoJa 1 y4acTb B HOro oOMiHI pe4OBWH, HAJXO/PKEHHs Y BHYTPIIIHE CEPEJOBUIIIE
MaTKH Ta abCcopOIIit0 MyITUHAMH CIIM30BOTO KOPKa MIMHKU MAaTKH.

2. Y KopiB ycCiX IpyIl y JeHb OTEJICHHS BUSIBJICHO Oibllle HAKOMMYEHHS KaJMilo y
MaTEpPUHCHKIN YacTHHI IMJalleHTapHOro 0ap’epy, HiX y QeranbHiid, Ha BiAMiHY BiX
CBUHI[IO, KOHIIGHTpAIlis SKOro y (eTalbHId YacTHHI IulalieHTapHOoro Oap’epy Oyia
BUIIOIO, HDK Y MATEPUHCHKIH YaCTHHI.

3. Ilix BOIMBOM 3TOJOBYBaHHsI MiHEpajbHOI cyMimni y ckiani camonity 30 r i
cipku 3 r Ha 100 Kr >kMBOI MacH Ta JOAaTKOBOMY BBEJICHHI TKAHWHHOTO Ipenapary
MPOHUKHEHHS 13 MAaTEepPUHCHKOI JI0 (peranpbHOI YAaCTUHU ILIAIICHTAPHOTO Oap’epy
KaJMif0 3MEHIIWIOCh y 5,5 Ta 4 pasa BiAMOBITHO, a CBUHIIO — 30imbmmiIoch y 1,6 Ta
5,4 pasa BiIIOBIiIHO.
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