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BIOTPAHC®OPMAIIA BA’JKKAX METAJIIB B OPI'AHI3M CBUHEN

Jocnioscennamu 6cmano6ieHo HaAKONUYEHHs BAXMCKUX Memaie 8 opeaHax i
MKAHUHAX ~PEMOHMHUX C8UHOK (1eceni, cene3inKa, neyiHKa, cepyesuti M 53,
Jimpamuuni 8y3nu, HAOHUPHUKLL), NPOBEOCHO AHANI3 (DOHOBUX PIGHIE MOKCUKAHMIE
gionogiono oo I'JIK ma susnaueno roegiyienm ix oiompauncgopmayii 8 opeanizm
meapun.  Bueueno  yuacmeb — OpeanizMy — Cc8UHell Y CKIAOHUX  NpOYecax
biompancopmayii i OIOKOHBePCIi XIMIUHUX CHOAYK | OKpeMux enemeHmis, uo
00360UN0 2UbOULe PO3KPUMU MEXAHIZM 83AEMO38 SI3KY Op2aHiZMy ceuHell i pakmopis
HABKOIUUIHBO20 cepedosuyd. [{ocaiodcennsamu 008edeHo, wo Hausuwull Koepiyicum
biompancopmayii 6ys 3a xaomiem ma nuOMOYMOM, GIONOGIOHO I Koeghiyienm
HAKONU4eHHs MaKoic 6y8 iI0eHMUYHO BUWUM.

Kniouosi cnosa: opeanu i mxanunu peMOHMHUX CEUHOK, BANCKI Memdalu,
biompancpopmayis.
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BUOTPAHC®OPMAIMUA TAXEJJBIX METAJLIJIOB
B OPI'AHU3M CBUHEU

B pesynbmame nposedennvix uccire0o8anuli yCmMAaHo8leHO HAKONIEHUe
MSACENbIX MEMANLIO8 6 OP2AHAX U MKAHAX PeMOHMHbIX C6UHOK (JleeKue, cenes3eHka,
neueHsb, cepoeunas Mbluyda, JumMpamuyeckue y3ivl, HAONOYeYHUKU) NPOBEOCH AHAIU3
¢onosvix yposneil mokcuxaumos omuocumenvro IIJK, maxoce onpedenen
Koahhuyuenm ux buompancghopmayuu 8 OpeanHu3mM HCUBOMHBIX.

H3zyueno  yuacmue  opeanusma — ceuHell 8  CIONCHbIX  NPOYECcax
buompancgopmayuu U OUOKOHBEPCUU XUMUYECKUX COeOUHEeHUU U OMOeIbHbIX
J/IeMEHMOo8, UMO HNO360JUNO 2Ny0dce pPACKPbIMb MEXAHUZM  83aUMOOEUCMBUsL
opeanusma ceunel u Gaxmopos enewinell cpeodvl. Hccnedosanusmu 008edeno, umo
Hausblcwull  Koaghpuyuenm ouompancgopmayuu Ovli NO KAOMUIO U HITOMOYMY,
COOMBEMCMBEHHO U KOIPPuyueHm HaKonIeHus maxice Obll UOeHMUYHO BbICUUUM.
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HEAVY METALS BIOTRANSFORMATION IN THE BODI PIGS

Research has established the accumulation of heavy metals in the organs and
tissues of repair pigs (lungs, spleen, liver, heart muscle, lymph nodes, adrenal
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glands), the analysis of background levels of toxicants in compliance with the MCL
and the defined rate of biotransformation in the animal organism.

The participation of the body of pigs in the complex processes of
biotransformation and bioconversion of chemical compounds and the individual
elements, allowing deeply the mechanism of interaction of pigs and environmental
factors. Research informed that the highest rate of biotransformation was Cadmium
and Plumbum, respectively, and the accumulation factor was also identical to the top.

Indicators of heavy metals in the organs and tissues of repair pigs indicate
significant concentrations of copper in the lungs, spleen, and heart muscle repair
pigs, although within the MPC. The content of zinc in the liver had moderate
concentration. Above listed toxicants in the body repairs pigs were within the
maximum allowable concentration , but given the properties of biological
accumulation of heavy metals , there is concern about getting environmentally
friendly livestock production.

The obtained results showed appropriate to examine teratogenic and
Gonadotoxic properties of these toxins , such as to study their accumulation in the
endocrine glands and lymph nodes heifer replacement. Research has found that heavy
metals in the endocrine glands ( thyroid, adrenal glands ) and lymph nodes
replacement chicks answered established maximum permissible levels , but
significant quantities of zinc in relation to all these samples , lead in the thyroid
gland, lymph nodes , and mercury in the thyroid gland.

Studying Gonadotoxic effect of heavy metals was essential to determine the
content of heavy metals in the ovaries, the organs responsible for the reproductive
ability of the body content of zinc exceeded the MCL of 12 %. The content of other
elements in these samples was within the MPC, although in significant
concentrations.

In conducting our research , we have to study the question of participation in
the body of pigs complex processes of biotransformation and bioconversion of
chemical compounds and some elements that would allow deeper to reveal the
mechanism of interaction of the organism pigs and environmental factors that are
necessary to ensure sustainable operation of complex biotechnological production
systems of pig production.

Based on the studies we summarized the average income and the content of
heavy metals in the body during its pig rearing. Assessment of biotransformation of
heavy metals from feed and water in the body svidchytscho pigs had the highest rate
of biotransformation for cadmium and of lead, respectively, and the rate of
accumulation was also identical to the above. Percentage of revenues from the stern
of cadmium was 3.36, copper 0.45, respectively, lead and zinc 5.1 4.1. As a result, the
rate of accumulation of Cd, Cu, Pb and Zn with water exceeded the rate of
accumulation of foods and therefore was 38.8; 50.10; 16.00; 14.94.

Thus, research has shown that the main source of heavy metals in the body of
animals had water, so the factor accumulation Cd, Cu, Pb and Zn exceeded the rate
of water accumulation from feed.

Conclusions. 1. Investigations established background levels of heavy metals in
the body repairs pigs within the maximum allowable concentration.

2. Established that zinc content in pig ovaries repairs exceed the MCL by 12%.
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3. Proved that the highest rate was in the biotransformation of lead and
cadmium, respectively, and the rate of accumulation was also identical to the above.

IMocTanoBka mpodaemu. Po3BuUTOK Meramyprii, XiMI4HOI NMPOMMCIOBOCTI 1
IIMPOKE 3aCTOCYBaHHS B CUIbCHKOIOCHOJAPCHKOMY BHUPOOHMIITBI TECTULUIIB,
KOPMOBUX J100aBOK 1 MiHEpaJbHUX JOOpPHB MPHU3BOAUTH 1O 3a0pyJHEHHS
HABKOJIMIIHBOTO CEPEOBHIIA PI3HUMHU KCEHOOIOTUKAMH, B TOMY YHCIIi €JIEMEHTaMH,
10 MICTATh CHOJYKH BaXXKUX METAJB, TOMY HEOOXITHHI MOCTIHHUN KOHTPOJIb 32 iX
BMiCcTOM. 3a0pyaHeHHs 0iocepr TOKCHKaHTaMH, 3yMOBJIEHO BHCOKOIO iX CTIHKICTIO
Ta TPHUBAJIOK Mirpamieo. BigoMo, 1m0 B JIOKaJbHUX 30HAX EKOJOTIYHOTO
3a0pyJJHEHHsI CIIOCTEpIraloThbCs 3HAYHI IMOPYUIEHHS OOMIHHMX MpPOLECIB, 5Kl
HEraTUBHO BIUIMBAIOTh HAa peali3alil0 TeHETUYHO 3yMOBJICHHX MPOTYKTUBHUX
SKOCTEH CLIbCHKOrOCIIOAPChKUX TBapuH. binblmicTe MeramiB (Mepkypiil, KaaMii,
IUTFOMOYM) HAJiJICHI T€HOTOKCUYHUMH BIIACTUBOCTSIMH, [0 HETaTUBHO MilOTh Ha
KINTUHU MilleHl. Mins, pTyTh, CBHUHENb, LWHK BHUKJIMKAIOTh abepaiii MiTO3y,
CBHHEIIb, [[MHK XPOMOCOMHI abepartii [1].

JlocaikeHHSIMU  OCTaHHIX pPOKIB OyJI0 BCTAHOBJIEHO (OHOBI PIBHI BaKKHX
meraniB  (KaaMmioo, Kympymy, IDIFOMOyMy, [HMHKY, MEpKypil0) B TpYyHTaX, BO/I,
KOPMOBHUX KyJIbTypax pI3HUX pErioHax Ta 30Hax MiBIHSA YKpaiHu: MIBACHHO-
3aXiJIHOMY PETIOHI CEPEeIHbO-CTEMOBOI 30HH; MIBJICHHOMY PETiOHi MiBJACHHO-CTEMOBOT
30HM (CyXOCTEmoBOI 30HH); ICHTPAILHOMY pEriOHI MIBHIYHO-CTEIOBOI 30HH;
MiBICHHO-CXIJIHOMY PETiOHI CepeaHbO-cTenoBol 30HU [2, 3]. Takox BUBYAIM PiBEHb
BKKMX METaliB B OpraHi3Mi CBMHOMATOK Ta iX HAIIaJKiB, TOPOCAT HA JIOPOITyBaHHI
3a CTaHJAPTHUX YMOB YTPUMaHHS, AOTJISIY Ta FOJIBJ1 TBAPUH.

MeTtor0 A0CTIKeHb OYI0 JOCTIAUTH (POHOBI PIBHI BaXKKUX METAJiB y KOpMax,
opraHax 1 TKaHMHAX PEMOHTHHX CBUHOK (MapeHXiMaTO3HI OpraHu, JiMQOBY3IH,
3aJ103 BHYTPIIIHBOI CEKPEIlii), BCTAHOBUTH iX TOHAIOTOKCHYHY JIifO 1 BIUTUB Ha PICT 1
PO3BUTOK PEMOHTHOI'O MOJIOJIHSIKY.

Marepian i meroau. Marepianom Ui TPOBEJAEHHS JOCTIPKEHb HAa BMICT
BaXXKUX MeTalliB (KaJMiil, KympyMm, IIFoMOyM, IIMHK, MEPKYpiii) Oyiiu 3pa3ku OpraHis i
TKAHUH PEMOHTHHMX CBHMHOK BEJIMKOI OUI01 MOpOAM B YMOBax IIBJAEHHO-3aX1JHOTO
perioHy cepelHbO CTENOBOI 30HU Y KpaiHu.

PesyabTaTu it 00ropopennsi. [lokazHuKH BMICTY BaKKUX METAJIB B OpraHax 1
TKaHWHAX PEMOHTHUX CBHHOK CBiUaTh MPO 3HAYHI KOHIIEHTpAIil MiJi B JIEreHsX,
ceJe3iHIli, ceprieBoMy M'si31 pEMOHTHUX CBHHOK, xoua i B Mexax ['JIK. BmicT nunky B
MEeYiHIl MaB MOMIpHI KOHILEHTpauii. BuienepenidyeHi TOKCHKaHTH B OpraHi3Mi
PEMOHTHUX CBMHOK 3HAaXOAMJIUCSA B MEKaxX I'PaHUYHO JOMYCTUMOT KOHIEHTpallii, ajie
BpPaxoOBYIOUM BJACTUBOCTI O10JIOrYHOT KyMYJISIii BaKKMX METalliB, BHUHUKAE
3aHETIOKOEHHS OTPUMaHHS €KOJIOT1YHO YMCTOI MPOAYKIiT TBAPUHHUIITBA.

OpepxaHi  pe3yiapTaTd  JOCHIDKEHb  IMOKa3aldd  JOUUIBHUM  BHUBYHUTHU
TEpaTOreHHy 1 FOHAJOTOKCHYHY BJIACTUBOCTI JAHMX TOKCHKAHTIB, a caM€ BUBYUTH
HAKOMUYEHHS iX B 3aJ03aX BHYTPIIIHBOI cekpelii Ta JiM(pOBY3JIaX PEMOHTHOTO
MosnoHsiKa (Tabmn.1).

Tabnuysal
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Bmict Bakkux MeTaJiB B 1iM(oBY3/1ax Ta 32/103aX BHYTPIIIHBOI ceKpewii
PEMOHTHOT0 MOJIOAHAKY, MI/Kr, (M £ m, n =3)

Opran (TkaHuHA) Enement Bwmicr

Jlim¢paTmani By31H Cd 0,0285+0,002
Cu 0,0461+0,003
Pb 0,077+0,010
Zn 11,240,183
Hg 0,0185+0,001

IluToBraHa 3am03a Cd 0,144+0,0128
Cu 0,068+0,010
Pb 0,332+0,019
Zn 3,570,082
Hg 0,016+0,002

HanuupHuku Cd 0,031+0,003
Cu 0,115+0,011
Pb 0,095+0,0057
Zn 11,440,363
Hg 0,0194+0,0009

JIOCHIIKEeHHSIMH ~ BCTAHOBJIGHO, 10 BMICT BaXXKHX METaliB B 3aJ03ax
BHYTPIIIHBOI cekpemii (UMTOBHUAHA 3al033, HAIHUPHUKU) Ta JiM(pOBYy3IIax
PEMOHTHOT'O MOJIOHSAKY BiJIIIOB1/1aB BCTAHOBJIEHOMY I'PaHUYHO JONYCTUMOMY PiBHIO,
ajie B 3HAYHMX KUIBKOCTSAX CTOCOBHO LIMHKY Yy BCIX MEpeNiyeHuX 3pa3kax, CBUHIIIO B
HNIUTOBUAHIN 321031, PTYTi B TIM(OBY3JIax Ta IMUTOBHUIHIN 3aJ1031.

BuBu4aioun roHaIOTOKCHYHY Jil0 BaXKKHX METaJiB, CYTTEBUM OyJIO BU3HAUUTU
BMICT BaXKHUX METaJliB B SIEUHHUKAX, OPTaHax sKi BiJMOBIIAlOTh 3a BiITBOPIOBAILHY
3MATHICTh Opra”i3My, BMIcT muHKY nepeBuinyBaB [JIK wa 12 %. Bwmict iHmmx
€JIEMEHTIB B 3a3HaueHux 3paskax OyB y Mexax [JIK, xoua i1 B 3HauHUX
KOHIIEHTPAIisX.

[Ipu mpoBeneHHI HAIUX JOCTIKEHb, MEpe] HaMU IOCTal0 MUTAHHS LI0J0
BHUBUEHHSI Y4YacTl OpraHi3My CBHHEH Yy CKJIAQJHHX mporecax Oilorpanchopmarii i
O10KOHBepcii XIMIYHMX CIONYK 1 OKPEeMHX €JIEeMEHTIB, IO JO03BOJsUIO O Tiaubiie
PO3KPUTH MEXaHi3M B3a€EMO3B’A3KY OpraHi3My CBHHEW 1 ()aKTOpIB HAaBKOJUIIHHOTO
CepelioBUIINA, IO € HEOOXIMHUM Juid 3a0e3MeueHHs CTanoro (yHKIIOHYBaHHS
CKJIQJIHUX O10T€XHOJOTTYHUX CHUCTEM 3 BUPOOHUIITBA MPOIYKI[li CBUHAPCTBA.

Ha ocHOBI BUKOHaHUX JOCHIIPKEHb MH Yy3arajJbHWIM CEpEelHI MOKa3HUKU
HAJXO/DKCHHS Ta BMICTY BaXXKMX METATiB B Opra”i3Mi CBHHKM 3a dYac ii
BupouryBaHHs. OniHka OloTpaHchopmanii BaKKHMX MeTalliB 3 KOPMIB 1 BOJIU B
OpraHi3M CBHHKH NpeCTaBIcHa B Ta0JIHIII 2.

3 naHux Tabnuii 2 BHIHO, IO HalBHIWMA KoediieHT OGioTpancdopmariii Oy
Mo KaJMil0 Ta IUTIOMOYMY, BIANOBIIHO 1 KOE(QIIEHT HAKOMUWYEHHS TaKoX OyB
IZIGHTUYHO BHIIMM. 3 KOPMaMH BiJICOTOK HAJIXO/DKCHHS KaJIMil0 CTaHOBUB 3,36, Miji
BignoBinHo 0,45, cBunmo 5,1 1 1uaky 4,1. Bracnmigok mporo, koeQilieHT
nakormyenus: Cd, Cu, Pb i Zn 3 Bogoro mepeBuiyBaB KOe(il[ieHT HAKOIMHYCHHS 3
KopMamu i BifmnosigHo ctanoBuB 38,8; 50,10; 16,00; 14,94.
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Tabnuys 2

HakonnyeHHs1 BaKKHX MeTAJIiB B OPraHi3Mi CBHHKH 32 4aC BUPOLLYBaHHS,
mr/kr, M+tm,n=3)

O — Enementn

Cd Cu Pb Zn
Hapiiinio B opraHi3m 3 KOpMaMu 0,259 42,4 1,85 108,8
Hapniiio B oprai3Mm 3 BOJIOKO 0,009 0,002 0,001 0,0474
Paszom Hamiiinwio 3 BOAOm0 i KopMamMu 0,260 42,40 1,85 108,84
BMiCT Baxciix MCTallB pasoM B OPranax i | o a50.0 03 | 10,02+0,51 | 1,6040,07 | 70,24+4,11
TKAHUHAX CBUHKU
KoedirienT 6iorpancdhopmarii 1,3+0,187 0,23+0,19 0,86+0,025 | 0,64+0,08
KoedimieHT HAKOMMYCHHS 3 BOAOKO 38,8+1,71 50,10+1,11 | 16,00+0,97 | 14,94+0,75
KoedimieHT HAKONWMYSHHAS 3 KOPMaMHU 1,35+0,22 0,23+0,19 0,86+0,035 | 0,64+0,043
B Bigcorkax, s Boau 96,63+2,66 | 99,54+1,49 | 94,89+2,24 | 95,89+1,35
B BisicoTKax I KOPMIiB 3,36+0,25 0,45+0,049 5,1+0,696 4,10+0,25

TakuM 4MHOM JOCITIHDKEHHS MMOKa3aiH, 1[0 OCHOBHUM JDKEPEIOM HAJIXOKEHHS
BaXKUX METalIB JI0 OpraHi3My TBapuH Oyna BOja, TOMY 1 KOe(illieHT HaKOMUYEHHS
Cd, Cu, Pb i Zn 3 Bogot0 niepeBuIilyBaB KoeDil[ieHT HAKOIMMYCHHS 3 KOPMaMHU.

BucnoBku. 1./locaikeHHIMI BCTAHOBJICHO (OHOBI PiBHI1 BaXKKUX METaJIIB B
OpraHi3Mi pEMOHTHUX CBHHOK y M€XaX I'PaHUYHO JTOMYCTUMOI KOHIICHTpAIlii.

2. BcraHoBneHo,
nepepuiryBas ['JIK na 12 %.

1o BMICT IUHKY B fA€YHHKAX PEMOHTHHX CBHHOK

3. doBeneHo, 1o HaiiBuimmi koedinieHT Oiorpanchopmarii OyB 3a KaamieM Ta
MIIOMOYMOM, BIATIOB1THO 1 KOE(III€EHT HAKOMTMYEHHS TAaKOXK OYB 1ICHTUYHO BUIIUM.

IMepcnekTnBa MogaNbIINX AOCTIMKeHb. [lomanbini gociipkeHHS OyIyTh
CIpPSAMOBaHI Ha BHBYEHHS KOMIUICKCHOT il 3a3Hau€HWUX TOKCUKAHTIB Ha IMyHHUI

CTaTyC TBapHUH.
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