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BMNJIMB CBUHLIO HA AEAKI NOKA3HUKU EKCKPELYIN
NABOPATOPHUX LUYPIB B YMOBAX EKCINNEPUMEHTY

[OHinponeTpoBCcbka MegnyHa akagemis, [IHinpo, YkpaiHa

Y cTaTTi po3rnggalTbCa pesynbTatv  ekcrnepwu-
MEHTY 3i WTy4YHOro BBegeHHs Pb B opraniam nabopa-
TOPHUX LWYpiB. HagaeTbCs KOHKpeTHa iHdopmMaLia npo
KiNbKICTb €KCKpeLi 3 po3paxyHKy Ha 1 r Baru Tina
YNPOAOBX AOCHIMKEHHSA, [o60BMIA 00’€EM BMBEOEHHS
NnomntTaHTy, MOpPIBHANbHA XapaKTepucTuka [aHoro
npouecy y OCMiOHUX Ta KOHTPOMbHUX TBAPWHU.

BcTaHOBMEHI MOKA3HMKN KOHLUEHTPAaUin OCHOBHUX
MIKpOENEMEHTIB, TaKOX HaBOAUTbCS MOpPIBHANbHA
XapakTePUCTUKA KiNIbKOCTi OCHOBHWUX TOKCUKAHTIB —
KagMmito Ta CBMHLIO — y TBapuH 060X rpyn Ta ix 3MiHa
nig Yac npoBedeHHsA ocnify y KOHTPONbHMX Ta AOcC-
nigH1x TBapwH. Bu3HadeHi kopensuinHi 3B’13KM KOH-
LUeHTpauii CBUHLK 3 KOHLEHTpauisMu iHWnx Mikpoe-
NemMeHTIB  ynpoaoBX ekcnepumeHTy. BcTtaHoBneHi
Jeski ocobnMBOCTI B3aEMOZil AOCNiAKyBaHOro Moso-
TaHTy 3 iHWUMKU MiKpOeneMeHTaMu Yy eKCKpeuisx Sk
eKcnepuMeHTanbHOI, Tak i KOHTPOSbLHOI rPyn TBapuH.

KnroyoBi cnoBa: cBMHeLb, BUBEAEHHS, EKCKPELll,
KOHLEeHTpaUis1, kopensuid.

3B'A30K pob6OTM 3 HAyKOBUMM MNporpamamm,
nnaHamu, Temamu. [JOCnig)XeHHsi BUKOHAHO Y pamKkax
HaykoBO-AocniaHOT poboTn kKadhenpn MmeguyHoi Giono-
rii, bapmakorHosii Ta 6oTaHikn [epxaBHoOro 3aknagy
«[HinponeTpoBcbka MeanyHa akagemis MOS3 Ykpai-
Hu» «BionoriyHi ocHOBM MopdhoreHesy opraHiB Ta Tka-
HVUH nig BNAVBOM HaHOMETaniB B EKCNepUMEHTI»,
Ne geprkaBHOi peecTpauii 0115U004879.

BcTtyn. lNMpoGnema 3abpygHEHHsT HABKOMULLIHBLOTO
cepefoBuLLa NPOAOBXKYE 3anuwlaTUCa OOHIE 3 Han-
GiNbLU BaXXNMBKX Ta akTyarnbHWX NPOOneM Ccy4yacHoOCTI,
y TOMY 4mMCrli i ANS HaWOoi KpaiHW Ta Haloro perioHy
[8]. Cepepn HalHebe3neyHiWwnx 3abpyaHioBaYiB Npmpo-
an Ta il 06’eKTiB MPUCYTHI BaXkki MeTanu, Wo, sik pe-
3ynbTaT NPOMMUCIOBOI QiSANIbHOCTI, Y BENUKIN KiNbKOCTI
HaaxoOaTb Yy HaBKoONUWHe cepeposuwe [7]. Posno-
BCIO[KYHOUMCh CEepes YCix NaHOK NPUPOAHOro cepeno-
BMLUA, TOKCMYHIi PEYOBMHU MPOHMKAKOTL i Hakomu4y-
I0TbCH SK Y TBApWMHHWX O0’€KTax, Tak i B JHOOCBKOMY
opraHiami, Wwo € Hebe3neyHuM Ana 300POB’A NOLAWHU
[5, 6, 11]. mobanbHe 3abpyAHEHHSA NpPUPOAHOro ce-
pedoBuva npusBeno Ao HeobxigHocTi opraHisadii
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CUCTEMU KOHTPOSMIO 338 MOr0 CTaHOM — €eKOSOoriYHOro
MOHITOPUHIY, OHIEI0 3 FONOBHUX MNpobnem siKoro €
BMOip pisHOBMAIB iHOMKATOpIB, YyTNMBUX A0 Tux abo
iHWKX nontoTaHTiB [3]. MuwonogibHi rpuayHn € ogHu-
MU 3 AesKuX ccaBLiB, LLO XMBYTb Y 30HaX MPOMUCIIO-
BOro 3abpyaHerHs [2]. Came ToMy BoHM 11 Oynu obpa-
Hi ANS NPOBEeAEHHS eKCNEPUMEHTY.

OfHuM i3 Hanbinbll Hebe3ne4yHux Ans XUBOro
opraHi3amy MikpoenemeHTiB € cBuHeub. LLlopiyHo B Ha-
BKONMULLHE CepeoBuLLE Yy BUMMSAI CcUMikaTHOrO nuny,
BYIKaHIiYHOro AMMY, BMMapoByBaHb JiCiB Ta iH. notpa-
nnse go 210 Tucay ToH Pb. TexHoreHHuMn oxepena-
MW € BUXIOMHI ra3u, CTiYHi BOGW, MUI, SKNA PO3CItOETb-
cs nig 4Yac pobotn MawwuH. BHacnigok BupoOOHMYOI
DiSANbHOCTI NIOAMHN B CBITOBUIA OKEaH LLOPIYHO HafXxo-
ouTb 0o 460 Tuc. ToH Pb. Takox BiH 3aCTOCOBYETLCH Y
BMPOGHMLTBI kabenis, y XiMiYHOMY MaLUMHOBYAyBaHHI,
Ons ofepXaHHA TeTPaeTiNCBUMHLUKO i CBUHLEBUX Mir-
MEHTIB, SIK KOMMOHEHT pi3HOMaHITHMX cnnas.is [1]. Pb i
MOro oKCcuam 3acTOCOBYHOTLCS Y BUPOBHULITBI akyMyns-
Topis. baraTto cnonyk Pb BUKOPUCTOBYHOTLCS 4NS BATO-
ToBNeHHs ¢apb, 3okpemMa cBMHUEBOro Ginuna, okcma
ceuHLto (1) 3acTocoByeTbCa y BUpOBHMUTBI ckna, rna-
3ypi, emani, onicou; rymm Ta cipHukis [5, 6].

CBUWHeLb — Lie TOKCMKaHT, KU He Mae BU3Haye-
Hoi GionoriyHoi poni, ane MoXxe 3Ha4HO MipOt HaKo-
nu4yyBaTUCHA B OpraHiamMi TBapuH i nogunn [17]. Xpo-
HiYHEe MOro HagXOoMKEHHS B OpraHiam npu3BoauTb OO
CYTTEBMX HE3BOPOTHWX MOPYLUEHb ChnepmaToreHesy
[16] i ecTpanbHOro umkny, rmMboknx gereHepaTuBHUX
3MiH y cbonikynapHomy anaparti, Aedopmalii 3apoaka
i CNOHTaHHWMX abopTiB y TBapuH [3]. ToKcMkaHT 3gaT-
HUWA ypaxaTu UeHTpanbHy W nepudepuyHy HepBoBY
cucTemy, KicTkoBuin mosok [10, 18], kpoB, cyanHu, re-
HETMYHUI anapaT KMiTWH, Mae roHago- Ta eMopioTOK-
cuyHy gito. [ia Pb Ha KpoBOTBOpPEHHSI noB’s3aHa 3
noro BNAMBOM Ha bepmeHTaTMBHI npoueck [1, 9, 15].
Mpn BHYTpPiLWHBOBEHHIN iH'ekUii Pb nepBuMHHO Bigkna-
[aeTbCcsa B KIiCTKax, MediHui Ta Hupkax [4], ane MiuHO
BTPUMYETBLCS TiNMbKM B KiCTKOBI TKaHWHi. CBuHeub
TiICHO NOB'A3aHNI 3 OOMIHOM Y KICTKOBII TkaHWHI [1].

I3 cedyeto 3 opraHismy BumBoAUTbCHA 6Gins 5-10%
Xap4yoBoro pauioHy Pb, o Moxe cnyxutu HenpsmMoto
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BKa3iBKOK Ha PiBHi MOro HaaXOMKEHHS B OpraHism.
CepegHin BmicT Pb y ceui cTaHOBUTb Y CepefHbOMY
0,044 mr/poby. CBuHeub, WO BUSIBNSETLCA B Kani, €, B
OCHOBHOMY, 4YaCTKOK €flEMEHTY, L0 He BCMOKTanacs,
ofHaK gesika YaCTuHa NOoro TakoX BUAINSAETLCS i3 KOB-
4o [14]. Bmict Pb y kani Bignosigae HagxoOXKeHH0
noro 3 ixeto [1]. BuaineHHs 3 kanom B UinOMy xapak-
TEpPHE ONSA BaXKWX MeTaniB, ogHak ocobnmueocTi Ta
MeXaHi3Mu LIboro npouecy Ao KiHus He BuB4YeHi. Buse-
aeHHa Pb, Hanpuknag, icTOTHO 36inbliyeTbcA npu
36inbleHHi B pauioHi 6inkoBux npoaykTis [12]. Oobo-
BE HagxomkeHHs Pb B opraHiam noanHW CTaHOBUTL
20-400 wmkr. bBina 90% TOKCMKaHTy noTpannse i3
NpoayKTaMn Xap4yyBaHHS POCIMHHOIO MNOXOOXEHHS;
iHWe — 3 BOAOK Ta aTMocdepHuM MosiTpaMm. Han-
6inbw 4yTnMBi A0 OTpyeHHs Pb i noro cnonykamu —
cobakm 1 KOHi; MOMIPHO — KiLLKW Ta KPOJINKKN; ManoyyT-
nMBi — MOPCbKi CBWHKW, OGapaHu, Ko3u; HanbinbLl
CTiVKi — nautokn, muwi, ntTaxu [1].

MeTta pocnimkeHHA. [JocCnigXeHHS KOHKPETHUX
Ta YiTKMX 3aKOHOMIPHOCTEN EKCKPETOPHOro BMBEOEH-
HA Hebe3neyHoro TOKCMYHOrO MIKpPOENEMEHTY, CBUWH-
uto, 3 opraHiamy nabopartopHux LypiB nicns horo ne-
popanbHOro HaOXOMXKEHHS Mg Yac XPOHIYHOro ekcre-
PUMEHTY — rofloBHa MeTa OCHigpKeHHsl. BctaHoBREH-
Hs1 KOHKPETHMX 00'eMIB eKCKpeLUi y TBapuH AOCMigHOI
Ta KOHTPOJBHOI IPynn, BU3HAYEHHS KOHLUEHTpaLi SK
[aHOro nomnTaHTy, WO AOCNIMDKYETbCH, TaK i iHWKX
MIKPOENEMEHTIB, a TaKOX BCTAHOBIIEHHSA KOpensuin-
HUX 3B’A3KIB MiXK Pi3HMMM KOMMOHEHTaMN TOKCUYHOTO
3abpygHEHHSI Ta CBMHLEM.

Matepian i meToau gocnigxeHHA. Y xofi npo-
BEAEHOro ekcnepumeHty (lWypu), TpUBamicTb SIKOro
cTaHoBuna 16 gHiB, 6yno BMKOPWUCTaHO 2 rpynu TBa-
pVH, ogHa 3 fkux Oyna ekcnepumeHTanbHow, a apy-
ra — KOHTponbHot. Bei TBapmHu o6ox rpyn 6ynu nomi-
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LLIEHI B OKpeMi KIiTK/ 3 0gHaKoBMMU ymoBamu nepeby-
BaHHS. LLoaHs y TBapuH 36upanucsa ekckpeMeHTu Ta
3aMiHoBanacsa nigcTunka i3 insTpyBanbHoOro nane-
py, Y Sikuin 3bmpanacs ceya 3a MUHyny goby. KoxHin
TBapWHi eKkcrnepuMeHTanbHOi rpynu BBOAMNAacs CBOS,
iHouBigyaneHa po3a Pb, pospaxoBaHa 3anexHo Big
BarM [aHoi TBapuHW, ane ojHakoBa poboBa [fo3a
CBUHLIEBOrO pO34MHy, SIKUWA JodaBanu B XXy ekcnepu-
MeHTanbHin rpyni wypis 3 pospaxyHky 30 mr/kr. Bci
3ibpaHi nig Yac ekxcnepvMeHTY €KCKPEMEHTU 1 inbT-
pyBanbHMI nanip i3 ceyeto 6ynu obpobneHi gnsa no-
AanbLlunx JocnimkeHb y nabopaTopHUx ymosax.

YTpMaHHs TBapuvH Ta eKCrnepvMeHTW NpOoBOAM-
nncs BIiANoOBIiAHO A0 MOMoXeHb «EBPONENCbKOl KOH-
BEHLi Npo 3axucT xpebeTHMUX TBapWH, SKi BUKOPUCTO-
BYIOTbCH ANS €KCMEepPUMMEHTIB Ta iHLWX HAyKoBMX Li-
nen» (Ctpacbypr, 2005), «3aranbHnUx eTUYHUX MPUH-
LMNiB €KCNepuMMEHTIB Ha TBapuHax», yXBaneHux
Matum HauioHanbHMM KoHrpecom 3 6ioetukn (Kuis,
2013).

BuaHayeHHs1 KOHUEHTpaLii MiKpoenemeHTIB npo-
BOAMNN Ha aTOMHO-abcopbuiiHoOMy cnekTpodoTOMET-
pi AA-30 BUpoBHULTBa dipMu «Kapn Lieiic MeHas.

Pe3ynbTaTt gocnigkeHb Ta iXx OGroBOpPEeHHS.
Ockinbkn BCi TBapWHK, XO4 i Manu OOHAKOBUW BiK Ta
NpubnM3HO OAHAKOBY Bary, yce X Takum manu peski
BiAMIHHOCTi Yy LIbOMY MOKa3HWKY, TOMY, 3 METOK OTpU-
MaHHS HanbinbLL OOCTOBIPHMX Ta MOKAa30BMX OAHUX,
KiNbKICTb eKCcKpeUin nepepaxoByBanacs 3 po3paxyHKy
Ha 1 r Baru Tina KOXHOI TBapuHU, LLO OAN0 MOXIMW-
BiCTb CTAaTUCTUYHO OOCTOBIPHO MOPIBHIOBATW Ui MNOKa3-
HUKMW, K AN BCIX TBApWH AaHOro gocnigy, Tak i iHwnx
pocnigxeHb, NogibHMx 3a cnpamyBaHHaMm (puc. 1). Y
uinomy, ob'emn BUAINEHHS ekcKkpeLii Ha 1 r Baru Tina
TBapWHW [OCTaTHbO 3HAYHi, 9K ONs NpeacTaBHUKIB
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Puc. 1. KinbkicTb ekckpeuin Ha 1 r Barn TBapuHu

IMpumimku: r = 0,82; p < 0,05.
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OOCIiAHOI, Tak i KOHTPOMbHOI rpynu. [lokasHuKu
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TBapWH LOCAIQHOT rpynu NpeBaniolTb Hag aHanoriy-
HAMW MOKa3HUKaMW KOHTPONbHUX TBApuH MNPOTAroM
YCbOro EKCMEPUMEHTY, 3a BMKMOYeHHAM 11 i 15 nobw.
B nepwi gHi npoBeneHHs gocnigy BiabyBaeTbca Ae-
sIKe 3HWXKEHHS KiNbKOCTi ekckpeuin. Tak, y AocnigHux
TBapuH 3 43 Mr go 25-30 mr npotsirom 3—8 gobwu, pis-
ke 36inbleHHs fo 45 Mr cnocTtepiraetbca Ha 9 aooby,
Ta mamke go 60 Mr Ha 13 goby ekcnepumeHTy, nicns
Yyoro BiAOYBaETLCS 3MEHLUEHHSA KiNbKOCTI [0 piBHA
39-45 wr. Taka x xBunenogibHa anHamika xapakTtep-
Ha i ANns 3MiHW KINbKOCTi eKCKpeuin y TBapuH KOHTPO-
nbHoi rpynu. Mpouecw, ski BiabyBalTbCA 3 NOKA3HM-
Kamn TBapuH obox rpyn, Mamke iAeHTWYHI, Wo nia-
TBEPI)KYE OOCTaTHbO BUCOKUIA KoediuieHT Kopensuii
MiXK 3MiHamMK uux nokasHukis (r = 0,82).

Takum YMHOM, Yy MEPLUA TWXKOEHb NPOBeAEeHHS
pocnigy BiabyBaeTbCsl HE3HAYHE 3MEHLLEHHST KiNbKOC-
Ti eKcKpeLin, Lo MoXe CBIiguUUTM NPo AesKy MpuUrHive-
HiCTb (pisionoriyHOro ctaHy TBapuH B yMOBax ekcne-
pUMeHTY. Y Apyrui TwxaeHb gocnigy (gpyra nonosu-
Ha) cnocTepiraeTbcs 36iNbLUEHHs 06'eMy eKCKpeLin y
MOPIBHSIHHI 3 MOYATKOM ekcrniepumeHTy. Lle moxe cBia-
YUTK SK NPO AesdKe NOKPaLLeHHs1 CTaHy TBapwH, ajan-
Tauii Ta 3BMKaHHA 4O YMOB, Tak i NpO iHTEHcudikauio
BMBELEHHS MONIOTaHTY CBUHLIO (ane Take npunyLieH-
HA MOXe iCHyBaTW Tifbku AN OOCRIAHOI rpynu TBa-
puH). CepeaHi NOKa3HUKN KiNbKOCTI ekckpewin (Ha 1 r
Barv Tina TBapwH) gocnigHoi rpynn — 37,1+7,6 Mr, KOH-
TPOnbHOI rpynn — 29,7+£9,7, WO y UiNOMy Takox Ae-
MOHCTPY€E 36iNblUEeHHs eKCKpeLin came y TBapuH OoC-
nNigHOI rpynu, MOXIUBO, SIK adanTMBHY peakuilo Ans
BMBELEHHS 3 OpraHiamy Hebe3neyHoro NosnTaHTy.

Takox nig, Yac JocnigpkeHHs1 6yny BU3HAYEHI KOH-
ueHTpauii aeskux, HambinblW MOWMPEHUX Mikpoere-
MEHTIB, BiOreHHUX Ta TOKCUYHUX. 3 METOH BCTaHOB-
NEHHS1 MOXIMBOTO KOpensuiiHoro 3s'sa3ky Pb 3 pisHu-
MU MikpoenemeHTammn OyB po3paxoBaHuii BiaNOBIgHWI
KoediLlieHT B ekckpeLisix TBapuH o6ox rpyn (taén. 1).

Pb
30

Tabnuusa — KoedilieHT Kopensuii KoHUeHTpaLii BaXKnx
meTaniB i KoHUeHTpauii Pb B ekckpeuisix 060x rpyn TBapuH
(p < 0,05)

Mpynn Fe Mn Cu Zn Ni Cd
pocnig, -0,08( 0,76 | 0,87 | 0,85 | 0,62 | 0,51
KOHTPOSb 0,39 ( 0,38 | 0,42 | 0,35 | 0,16 | 0,22

PesynbTatn ceig4yaTb Npo akTUyHy BiACYTHICTb
Kopensauii MiXk KOHLEHTpauisMn MikpoenemeHTis i Pb B
€KCKpeLiX TBapWH KOHTPOSbHOI rpynu, i OOCTATHbO
BMCOKMMM MOKa3HMKaMW JaHoro KoedoilieHTa ans ge-
AKNX MIKpOEeneMeHTIB Yy TBapuH AOCniaHoI rpynu. Tak,
ans Ni BiH cknagae r = 0,76, a ansa Cu i Zn, Bignosia-
Ho, r = 0,87, ir =0,85. Lle cBiguuTb Npo cyTTEBUN B3a-
€MO3B’A30K MiX LMMU BaxXkumu metanamu. Lo ctocy-
€TbCA iHWoro HebesneyHoro nontotaHTy Cd, TO Kope-
NAUINHUA 3B’A30K 3 HUM MPOTArOM YCbOro eKkcrepwu-
MEHTY He3HayHui (r=0,51). Ane BiH cyTTeBO 306inb-
LYETBLCA, SKWO OpaTu 0 yBaru Tinbkn Apyry nosioBu-
Hy npoBedeHHs gocnigy (opyrvi TxaeHs, 3 9 gobu).
Topi koediuieHT cknagae r=0,93, wWo cBigYNTbL MNpo
MamKe CUHXPOHHI NMPOLLeCcH Y 3MiHi KOHLEHTpauii Lnx
Hebe3ne4yHnX NosTaHTIB.

KoHueHTpauis Pb y ekckpeuisx TBapuH gocnigHoi
rpynu npeBarnie Hag aHanoriYHMMuM MoKasHMKamu
LLYPIiB KOHTPOMbBHOK rpynu, WO UifKOM NOriYHo Ta
3aKOHOMIPHO, OCKIfTlbKM B iX OpraHiaMm LUTY4YHO Hafxo-
OUnNn OCTaTHBbO BUCOKI KOHLEHTpaLii 4aHOoro enemeH-
Ty. faHa nepesara Bapitoe Big 1,09 go 15,70 pasis nig
Yac ekcrnepyMeHTy. 3MiHa KoHueHTpauii HanbinbL
Hebe3ne4yHnx MIKpOereEMEHTIB — TOKCUKAHTIB CBUHLIIO
Ta KagMito — y TBapuH JOCMiAHOI rpynu npeacTaBneHa
Ha puc. 2.

MokasHmkM KoHUeHTpauii Pb gomiHyoTe Hag aHano-
rYHMMM MOKa3HMKaMKU KaaMmilo NPOTAroM YCbOro ekcrie-
pUMeHTY, 3a BMHATKOM 4 Ta 9 gobu. Ak 3asHavanocs
BuLLe, Y NepLUIn NONOBWHI NPOBeAEHHs Aocniay He BCTa-
HOBMNEHO HAABHOCTI KOpensLii MK KOHLLEHTpaLisMu LinX

Cd

15 [ o pp|

KOHIEHTpalid

Mi):pnc:[e MEHTY M r/kr

&
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Puc. 2. KoHueHTpauis Pb i Cd B ekckpeuisix TBApWH 4OCNIAHOT rpynu

lMpumimku: 16 9i6 —r = 0,51; 9-16 doba r = 0,93; p < 0,05.

260

YKkpaiHCbKui XXypHan meauuuHu, 6ionorii Ta cnopty — Tom 3, Ne 1 (10)



TOKCUKaHTIB, ane BOHa YiTKO MPOCTEXYETbCH MNicns
8 nobu, To6TO y Opyrin NOMOBWHI ekcnepuMeHTy. Lle
MOXe CBIifYUTU NPO BCTAHOBMEHHA TiICHUX Kopensuin-
HUX 3B’A3KIB MiXK TOKCMKaAHTaMn Yepes3 TWKOEHb Micrs
noyaTKy eKCrnepMMeHTy Ta CUHXPOHi3auii npouecy
BMBEAEHHS X 3 eKcKpeLisiMu.

Ona Pb xapaktepHa HasiBHICTb ABOX MakCMMyMiB
KOHLIEHTpaUil, Ski BCTaHOBMeEHI Ha 5 Ta 12 goby poc-
nigy, To6T0 Ha cepeaunHy 1 Ta 2 TwkHA. o, nicna i
MK LIMMW MikaMn NMOKa3HMKA KOHLEHTpaLii Bia3Havae-
TbCA NOro 3HWXEHHS. Lle cBigunTb Npo Aesiky LMKNiY-
HICTb y npoueci opMyBaHHS KOHLIEHTpaLii CBUHLIO B
eKCKpeLisix TBapuH, MOB’A3aHy 3i CKNagHICTIO npouecis
aganTadi.

BucHoBku. Takum YMHOM, NPOBEAEHI OOCNIIKEHHSA
BCTaHOBWUIN, LLIO KiNbKICTb eKckpeLin (Ha 1 r Baru Lwypa)
y TBapuH JOCNIAHOI rpyny BNPOAOBX EKCNEPUMEHTY, K
npasuno, OOMIHYE HaA aHanoriYHMMM MoKa3HUKaMu
TBapWH KOHTPOSbLHOI rpynu. Y apyrui TuxaeHe gocnigy
(opyra nonoemHa) cnocTepiraeTbcs 30iNbLEHHsT 06’'eMy
€KCKpeLi Yy MOPIBHAHHI 3 MOYaTKOM EKCNEPUMEHTY Y
TBapuH obox rpyn. Lle moxe cBiguMTVM SK Npo Aesky
ajanTauiio Ta 3BUKaHHSA 4O YMOB NMPOBedeHHS eKkcrnepu-
MEHTY, TaK i Npo iHTeHcudikauito BUBEAEHHSA NOMTaH-
Ty CBUHLO. B uinomy, 36inbLlUeHHsT eKcKpeLin y TBapuH
JocnigHoI rpynu € aganTUBHOK peakuielo Ans BuBe-
[OEHHS 3 OpraHiaMmy Hebe3ne4yHoro nosTaHTy.

BionoriyHi Hayku

BcTaHoBneHo kopensuinHui 3B’a30K MidK KOHLIEHT-
paudismm Pb 1a Mn, Cu, Zn y gocnigHux TBapuH Ta
He3HayHy Kopernsuilo y TBapuH KOHTPOMbHOT rpynu. Llie
CBiAYMTb NPO CYTTEBUN B3aEMO3B’A30K MidK LIUMU BaX-
KMMW MeTanamMm B eKCKpeLisx LypiB Takox iCHye cyT-
TEBUI 3B’A30K MiXK 3MiHamu KoHuUeHTpauin Pb i Cd y
TBapWH OOCNIQHOT rpynu, ane BiH BUABNAETLCS TiNbKU
Ha Opyrvn TwxXgeHb NpoBedeHHs1 ekcnepuMeHTy Togi
KoediuieHT cknagae r=0,93, Wwo cBigunTb NPo Mawmxe
CUHXPOHHI NMpOLeCH Yy 3MiHi KOHLEeHTpauii umMx Hebes-
NeYHUX NostoTaHTIB.

MepcnekTBM noganblWwMX AocnimkeHb. [1po-
BeAEHi OOCNIMKEHHSA Yy MOAanblIOMy AalTb MOXIW-
BiCTb BCTAHOBUTM 06’eMU BUBEOEHHS CBMHLIO 3 opra-
Hi3My KOXHOI TBapuHW 3a BW3HaYeHW nepiog 4vacy.
Kpim TOro, ctae MOXNIMBUM BM3HA4YaTU BiACOTOK TOK-
CUKaHTY, SKin BUBOAUTLCA 3 eKCKpeLissMy BIQHOCHO [0
06'eMy, AKMIA HaOXOAWTb B OpraHiaMm TBapuHW. Taki
OOCTiAKEHHA MOXHa NpoBecTy Ang byab SKoro Mikpo-
enemeHTy. ligxia, 3anponoHoBaHUM Yy LbOMY AOCia-
)KEHHi, MOXNMBO eKcTpanonBathn Ha Oyab-ski TBa-
PWHHI OpraHiamMu, BKIKOYaKYM MOAMHY, WO 0O03BOMUTb
po3paxoByBaTh 06’'eMV BUBEOEHHSA MeTariB 3 OpraHis-
My, sike BiADYBa€TbCsl PI3HUMM LUMsIXaMK, a TaKoX
OLiHIOBaAT! HaKOMUYEHHA B OpraHiami Hebe3neyHux
MiKpOENeMEHTIB.
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BIIMAHUE CBMHLIA HA HEKOTOPbIE MOKA3ATENU 3KCKPELIUA

NNABOPATOPHUX KPbIC B YCITOBUAX SKCMNMEPUMEHTA

3emnsiHol A. A.

Pe3rome. B ctaTtbe paccmatpuBatoTcs pesynbTaTbl 3KCNEPUMEHTA MO UCKYCCTBEHHOMY BBeaeHuto Pb B op-
raHnam nabopaTtopHbIx Kpbic. [pnBoaMTCA KOHKpPETHas MHpopMaums 0 KONMYecTBe 3KCKpeLuii B pacdeTe Ha 1 r
BEca Terna XXMBOTHbIX BO BpEMSI UCCNeaoBaHNs, CYyTOUHbLIN 06beM BbiBEOEHMWS NOMOTAHTa, CpaBHUTENbHAs Xa-
pakTepucT1ka AaHHOro npouecca y aKcnepemMeHTarnbHbIX U KOHTPOSbHbIX XUBOTHbIX.

YcTaHoBMNEHb! MoKasaTenyn KOHLEHTpaLUUii OCHOBHbLIX MUKPO3NIEMEHTOB, WU MPUBOAUTCHA CpaBHUTENbHAs
XapaKTepucTMKa KorinyecTBa OCHOBHbIX TOKCUKAHTOB — KaAMUS U CBMHLIA — Y XXMBOTHbLIX 060ex rpynn u ux name-
HeHue BO BpeMsl MPOBeAEHMS OMbITa Y KOHTPOSbHbBIX U 3KCNepUMEHTanbHbIX XUBOTHbIX. OnpeaeneHsl koppens-
LIMOHHbIE CBSI3N KOHLIEHTPALMKN CBMHLA C KOHLEHTPaLMAMN APYrMX MUKPOSNEMEHTOB BO Bpems onbiTa. Onpeae-
NeHbl HEKOTOpblE 0COBEHHOCTM B3aMMOLENCTBUSA MUCCNEAyEeMOro MositoTaHTa ¢ APYrUMU MUKPOSNEMEHTaMN B
KCKpeLMsaX IKCnepuMeHTarnbHOM U KOHTPOSTBHOW Py XXUBOTHbIX.

KniouyeBble crnoBa: CBMHeEL,, BbIBEAEHWNE, SKCKPELUN, KOHLEHTpaLUs, KOppenauumsi.

UDC 57.084.1+599.323.45

Lead Effects on Some Excretion Indicators of Laboratory Rats

under Experimental Conditions

Zemlianoy O. A.

Abstract. Contamination of the environment is one of the most important and urgent problems of today’s
world. Heavy metals are considered to be the most dangerous environmental contaminants that are polluted into
the environment in large volumes, primarily as a result of industrial activities. Lead is one of the most dangerous
microelements for living organisms. This toxicant can be accumulated in animals and humans to significant lev-
els. Chronic intake of lead causes numerous severe irreversible disorders.

The main purpose of present research was to study the specific and quantitative tendencies in excretory
withdrawal of lead from the body of laboratory rats after oral intake of the metal. Precise amounts of metal in the
excretions in experimental and control groups were determined. The concentrations of the pollutant were meas-
ured, and the correlations between the various components of toxic pollution and lead concentration were found.

Objects and Methods. The duration of the experiment was 16 days. During the investigation, two groups of
animals were used, one of which was experimental, and the other — control group. All animals in both groups
were placed in individual cages with identical conditions. Individual Pb doses were administered to every animal
in experimental group, depending on the weight of the animal, but equal daily dose in mcg per 1 mg of body
weight was administered to all experimental animals.

Results and its discussion. The research demonstrated that the volume of excretions per 1 g of body weight
of the animals were rather high in both experimental and control groups. Throughout the experiment, the vol-
umes for the animals in experimental group prevailed over those for control animals. During the first week of the
experiment, slight decrease in the number of animal excretions in both groups was registered. This may indicate
depression of some physiological parameters of animals in the experimental settings. During the second week
of the experiment (second half of the experiment), an increase in the volume of excretions was found, compared
with the beginning of the experiment. This may indicate a slight improvement in animal condition and their adap-
tation to the experimental settings, accompanied by the intensifying in the withdrawal of the lead as environ-
mental pollutant. However, such assumptions may be valid only for the experimental group of animals. Average
number of excretions (per 1 g of body weight of the animal) were 37,1 + 7,6 mg for the experimental group, and
29,7 £ 9,7 mg for the control group. These figures predominately support an increase in excretions in animals of
the experimental group, perhaps due to adaptive response directed to the remove excess of harmful pollutant
out of the body.
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We also determined concentrations of some of the most common trace elements, both biogenic and toxic.
To investigate possible relations between Pb concentration and the content of other elements, correlation coeffi-
cients were determined. Correlations between the Pb and concentrations of Mn, Cu, Zn were found in experi-
mental animals, while those relations in control animals were only minor. This suggests a significant relation
between the accumulations of various heavy metals. Regarding another dangerous pollutant, Cd, the correspon-
dent correlation throughout the experiment was insignificant (r = 0,51). However, it greatly increased and be-
came significant, when only the second half of the experiment was taken into account (the second week, start-
ing from the 9" day). In this case the correlation coefficient was as high as 0,93, indicating almost synchronous
processes in the changes in the concentrations of these dangerous pollutants.

The concentrations of Pb in the excretion of the animals in experimental group were 1.09-15.70 times
higher than those in control group. Indicators of lead accumulation dominated over those of cadmium accumula-
tion throughout the experiment, with except of days 4 and 9. For Pb, two peaks of concentration were character-
istic, which occurred on the days 5 and 12 of the experiment, e.g., in the middle of 1% and 2™ weeks. Before,
after and between those peaks, Pb concentration declined. This fact suggests some recurrence in the process
of lead excretion in animals, due to the complexity of adaptation process.

The results of the experiment make possible further evaluation of the rates of lead withdrawal from the body
for each animal during a given period of time. Our results also allow determination of the proportion of the ex-
creted toxicant compared to the total amount of the metal in animal’s body. Such studies should be conducted
for all major microelements, which will provide basis for the investigations of animal adaptation to polyelemental
contamination. The approach proposed in our experiment could be extrapolated to any animal species, including
humans, as it provides methodology to assess the volumes of excretion of different microelements, by different
ways, and to estimate accumulation of hazardous trace elements in the body.

Keywords: lead, withdrawal, excretion, concentration, correlation.
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