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OCOBEHHOCTWN 3HEPIETU4YECKOIro OsMEHA Y KPbIC

NnPN NTMNEPMUWKPOJJIEMEHTO3E MEAN

XapbKOBCKUI HaLUOHaJIbHbIA MeAULMHCKUM YHUBEpCUTeT

M3y4eHo cogepxaHve Meam B roMoreHartax novex,
a TakKe B CyOKNEeTOYHbIX PPaKLMSaX KIIETOK Noyek 1-me-
CSI4HbIX KPbIC NMHMKM Buctap, KOTOpPbIM €XeOHEBHO B
TeyeHne Mecsua BHYTPUXENYO0YHO Yepeld 30HL, BBO-
OWncs pacTBop Meay B NMMTbeBOW BOAE B A03€, HE3HA-
YUTENbHO NpEeBbILIAOLWEN BU3NONOrMYECKYIO NOTPED-
HOCTb. [okasaHo, 4TO NPOUCXOOUT HAKOMEHNE MEAU B
noykax, 0TMe4yaeTCs CyLLeCTBEHHOE HaKomnieHe megu
B MUTOXOHAPUSAX N LLUTO30JE KIIETOK MOYEK, 4TO MOXET
cTaTb NPUYNHON 3HeprogeduumTa. YCTaHOBMIEHO, HTO
yBENMYEHNE coaepXaHns Mean B MUTOXOHOPUSX NPU-
BOOUT K CHUKEHUIO aKTUBHOCTU MUTOXOHOPUANbHbIX
depmeHTOB, Takux Kak nupysaTaerngporeHasa, nso-
unTpatoerngporeHasa u cykuuHataerngporeHasa. B
X0[€e 9KCMEPUMEHTA BbISIBIEHO CHUXEHWE NPOAYKLUUN
AT®D, ymeHbLUEeHNEe 3KCKPELMN MOYEBOW KUCHOTHI Y
9KCNepuMeHTaNbHbIX KPbIC, YTO MOXeT CTaTb Mpu-
YMHOW pa3BUTUS AncmMeTabonmyeckon HedpponaTun.
[MonyyeHHble pe3ynbrTaTbl NO3BONSAIOT cAenaTh BbIBOS,
0 HEDPOTOKCUYHOCTU Meau NMpu BBEAEHUN €€ B KOH-
LLEHTPALMsSX, HECKOJIbKO MPEBbILIAILWNX CYTOYHYIO
noTpebHOCTb.

KnioyeBbie cnoBa: KpbiCbl, MeOb, MMMNEPMUKPOS-
NIEMEHTO3bI, PEPMEHTbLI MUTOXOHAPUI, ATD.

Pesynbratbl OblnM NONy4eHbI B XO04€ WUCCNEeAOBa-
HU, NPOBEAEHHbIX MO HAy4YHO-TEXHMYECKOo Teme M3
YKkpaunHbl «BioxiMidHi MexaHi3Mn po3BUTKY AMCMETa-
60Ni4YHMX NpoLEeCiB 32 YMOB BMJIMBY XiMIYHUX YNHHUKIB
HaBKOJIMLLHBOrO cepefosuwia», N2 roc. perncrpaummn
0115U000240, 2015 . .

BBepeHue. 3a nocnegHee BPeMs B Hallel CTpaHe
3HAYNTENBHO YBENMYNIOCH YNCIO0 3a001EBaHN NOYEK,
BO3HMKAIOLWNX B pe3ynbTaTte AJIMTENIbHOro nocTynjie-
HUS B OPraHM3M 3KOTOKCUKAHTOB (9KOAETEPMUHUPO-
BaHHas HebponaTus) [6].

MHorume KceHobMOTUKM, NOCTYNaLME B OPraHnN3Mm
C BO34yXOM, BOOOMN, NULLEN BbIBOAATCH NO4YKamu, npu
3TOM BO3MOXHO WX MnoBpexpaiwoulee aencteme. Tok-
CYKaHTaMu, MnopaxarmoLwwymMy MNoYKn, Hepeako okasbl-
BalOTCA pasnnyHble MeTannbl. OOHOBaNeHTHble Me-
Tasnbl MNOYTU MOJIHOCTbLIO PUNLTPYIOTCS B Kiyboukax u
aKTUBHO peabcopbupyloTcs B KaHanbLaX, KOHKYPUPYS
¢ noHamm K*n Na*. [lByxBaneHTHble MeTanbl (Meap,
LMHK, CBUHEL, 1 ApP.) CBA3bIBAOTCS C CynbOrnapusb-
HbIMU rpynnamMm cneumduyeckux n Hecneumduye-
CKMX BenKOB, BbIMOSHAOLWMX TPAHCMOPTHYIO PYHKLMIO.

TpaHcnopTHble 6enku Moryt obycnoBuUTb HEpPOTOK-
CUYHOCTb METaNsIoOB NP UX U36LITOYHOM MOCTYMAEHNM
B OpraHn3Mm, Tak Kak npuv aToM obpasdyeTcs KOMMIEKC
MeTanN-NpoTENH, KOTOPbIA, SBASASCH TPAHCMOPTHON
dopmMoin MeTanna, cnocobCTByeT ero ouasTpauun
M MOBbILUEHHOM abcopbuun B noveyHor TkaHu [10].
B skcnepuMeHTanbHbIX NCCNEeAOBAHUAX YCTAHOBIIEHO,
4YTO MeOb MOXET AENOHMPOBATLCH B MATPUKCE NU30-
COM B peaynbTate KOMMIekcoobpa3oBaHMs C aHUOH-
HbIMUM TPYNMamMmn U KOHKYPUPOBaTb C MOHAMW KasbLms
1 MarHms 3a CBs3blBaHME C aKTUBHbLIMU LlEHTPaMM Mnpo-
TOHHOM nomnbl [9]. MoHbl Megun, nonagas B KNETky B U3-
ObITOYHOM KONMYECTBE, MPUBOANAT K PA3/INYHbIM CTPYK-
TYPHO-QYHKUMOHANIbHLIM  HapylleHnam [5]. [naBHble
NPUYUHBI 3TUX USMEHEHUI — NHAKTUBALMSA GEPMEHTOB
BCNeACTBME KOMMIEeKcoobpal3oBaHUs MOHOB Meau C
rpynnamMmm 6enkoB, MHAYKUMN TMOPOKCUIbHBIX paanka-
JIOB 1 CYNEPOKCUOHOIr0 aHMOHA, akTUBALMN NEPEKNC-
HOro okucneHus nunuaos [12]. BeicOkasi TOKCMYHOCTb
VIOHOB Meau, C OOHOM CTOPOHbI, 1 UX POJib B psiae Me-
TaboIMYeCKNX NPOLLECCOB — C APYro NpuaaT BaXHOe
TeopeTnyeckoe 1 MpakTUYeckoe 3Ha4vyeHne nccnepno-
BaHUIO MEeXaHW3MOB UX OENCTBUS Ha Buonornyeckne
cucteMsl [2]. AKTyanbHOCTb 3TOT BOMPOC nNpruobpeTaeT
TaKkke B CBSI3N C YCTAHOBJIEHHBIM 3KONIOMMYECKON UNH-
cnekuyen GakToM Hannymsa NOBbILLEHHOM KOHUEHTpa-
UMM Mean B MOBEPXHOCTHbIX BOAAX U B MUTLEBOW BOAE
MHOIMX pernoHoB YkpauHbel. Kpome Toro, ATporeHHble
dOpMbI FrMNEepanemMeHTo3a Meagn MoryT BO3HMKaTb B
pe3ynbrarte NpUCYTCTBMUSA 3TOrO 3/IEMEHTA B Pa3nmy-
HbIX MPOTEe3ax, NPV MPUMEHEHN NPOTUBO3A4ATOUHbIX
CPEeACTB, a Takxke Npy reMmoamnanmae B pe3ynbraTe KOH-
TaMmyHaumn coegmHeHnamm megm [5].

Llenbio gaHHOW pabGoTbl SBMIOCH U3y4yeHne pac-
npeneneHns Meam n ee BANSIHUS Ha 3HEpPreTuyeckne
MPOLLECChl B kKileTkax noyek KpbIC Mpu M30bITOYHOM MO-
CTYNAEeHU MEAN B OPraHn3M.

Martepuanbl u MeToAabl. DKCNEPUMEHThI NPOoBeae-
Hbl Ha 40 kpblicax-camMuax NnHuu Buctap 1-meca4Horo
Bo3dpacTta. CopepXaHne XMBOTHbLIX U SKCNEPUMEHTHI
NMPOBOAMINCE COrMacHO NONoOXeHun «EBponerckomn
KOHBEHUMN O 3aluTe MO3BOHOYHbIX XMBOTHbIX, KO-
TOpbIE UCMONB3YIOTCA AN 9KCNEPUMEHTOB U APYrnX
HayyHbIx Uenel» (CTtpaccOypr, 1985), «3aranbHux
€TUYHUX NPUHLMMIB EKCNEPUMEHTIB Ha TBapuHax», yT-
BEPXAEHHbIX MMATbIM HaLMOHaNIbHbIM KOHFPECCOM MO
ounoatuke (Knes, 2013).



XunBoTHble Oblnn  pasgeneHsi
rpynnbl:

1) MHTaKTHblE XMBOTHbIE, KOTOPbIM €XeOHEBHO B
TeyeHne 1 Mecsua BHYTPUXENYLOYHO Yepes 30HM, BBO-
amnn 1 Mn gUCTUAAMPOBAHHOM BOAbl (KOHTPOJbHAs
rpynna, 20 kpbIC);

2) XMBOTHbIE, KOTOPbIM €XEAHEBHO BHYTPUXENYy-
[0YHO Yepes 30HA4, BBOOAUAM BOOHbIN PacTBOP x1opuaa
menu (Il) (c conepxaHnem megun 1,75 Mmr/n n3 pacyeta
1 mn Ha 100 r Beca XuBOTHOro, 20 KpbIC).

Yepes 1 MecsL, XNBOTHbIX BbIBENN N3 9KCNEPUMEH-
Ta nyTem gekanutauuu nof, NerkMm TUOMEeHTanoBbIM
HapKO30M. [MoYkM BbIOENSAAW, OTMbIBANM OT KPOBU U
XpaHuanm B Mopo3unbHoi kamepe (-80°C). B uccne-
noBaHusax mcnonbdoBann 10% romoreHaT NO4YeYHOW
TkaHu B Tpuc-HCI. KoHueHTpaumio meam B CbIBOPOTKE
KPOBW N B FOMOreHaTax TKaHen onpeaensann Ha atom-
HO-abcopburoHHOM  cnekTpodoTomeTpe «CaTypH-
3M>» [3]. CybkneTouHble dpakumn BbIAENSNIN METOLOM
ondoepeHUnanbHoro  ueHTpudyrnposaHnda.  AKTUB-
HOCTb NMpPYBaTAErMApPOreHasbl, U30oUUTPaTAErnapo-
reHasbl, cykuMHaToerngporeHadbl B MUTOXOHOPUSX U
cogepxaHue AT® B romoreHaTax TKaHel onpenensnu
no metogam, onmcaHHoeiM Ewenko H. . [7, 8]. MNony-
YeHHble pe3ysbTaTtbl 06pabaTbiBann CTaTUCTUYECKM C
MOMOLLIbIO NakeTa nporpamm «Statistica v. 6.1.478» un
«QOrigin 6.0», ncnonbays kputepuin CteloaeHTa-duie-
pa n MaHHa-YutHu [1]. JocToBEPHBIMY CHYUTANNCH pe-
3ynbTathl npn p<0,05.

PesynbTaTtbl UCCNnenoBaHMA U UX o0cyXaeHue.
MoBbILEHME COAEPXAHMA MEAM MOXET NPUBECTU K aM-
nAndUKaLuMm TMOHEVHOBbLIX FTEHOB 1 PE3KOMY MOBbILLE-
HUIO CUHTE3a AaHHoro 6enka [4]. Meapb, nepBoHavasnb-
HO CBSI3aHHAasi META/VIOTUOHEVMHOM, B AallbHENLLEM
BKJ/IIOHAETCA B LepynonnasMuH, Apyrme MenbCoaep-
xawme GepMeHTbl U KOMMOHEHTHI Xendn. MexaHns-
Mbl TPAHCNOPTa MeAM AaKT OCHOBaHWE npeagnonaratb
BO3MOXHOCTb €€ HAaKOMJEHNS B OpPraHn3me. YuuTbiBas,
410 80% Menun BbIBOAUTCS Xenybto, 16 % — cTeHkamu
XKKT, okono 4% — no4kamm, MOXHO MPeanosioXnTb,
4YTO M3ObLITOYHOE KOMMYEeCTBO Meau MPUBOAUT K Ha-
pylieHutio metabonuama B neyeHn 1 nodkax. Mo paH-
HbiM CkanbHoro A. B. u coaBTOpOB, M30bLITOYHOE MO-
CTynjeHne Meau B OPraHM3m NpuBOAMT K HAPYLUEHUIO
MeTab0IMYeCKNX NPOLLECCOB B NeyYeHn 1 nodkax [11].
[Ona BbIACHEHUST MEXaHM3MOB MOBPEXOEHUS MoYek
HeobxoauMo U3yYnTb pacnpepene-

HVe Mean B CyOKNEeTOUYHbIX Ppakumsax
KNeTOK MOoYeK KpbIC.
MpoBeaeHHbIe

Ha cneayouime

OKCNEepMeEHTbI

Ta6nuua 1

Copnep)xaHue meau B cy6KNEeToYHbIX hpakumnsax
KJIETOK MoYeK Kpbic

Fpynnbi CyOKkneTo4Hbie CopepxxaHue meav
KpbIC dpakuun (Mr/r 6enka)
aapa 0,038+0,012
KoHTponb LMUTO30Jb 0,153+0,007
n=20 MWKPOCOMBbI 0,091+0,005
MUTOXOHAPUN 0,201+0,013
aapa 0,044 +0,002
LMTO30J1b 0,377+0,015*
oneIT MUKDOCOMBI 0,098+0,005*
MUTOXOHAPUM 0,368+0,011*

noYyek CyLLLEeCTBEHHO BbILLE, YeM Y KPbIC KOHTPOJIbHOM
rpynnel (tadn. 1). B noukax HanbonbLlee KONMYeCcTBO
Meou cBaA3blBaeTCs B unTo3ose. OTMmevaeTcs 3Hauum-
TENbHbIV POCT KOHLLEHTPALMN MeAV 1 B MUTOXOHAPUSIX,
MeHee BbIPaXEHHbIE UBMEHEHUS — B MMKPOCOMax. o
BCEl BUONMOCTHN, BBEAEHME N3OLITOYHOrO KONIMYeCcTBa
MeOu COMpPOBOXAAETCH YBENIMYEHUEM COOepXaHus
Me[bCBA3bIBAIOLMX OENKOB B LLUTO30J1€ KJIETOK MOYEK,
4YTO yBENN4YMBAET AEMOHMPOBaHWE MOHOB mMean. Be-
POSITHO, B UUTO30J1€ KJIETOK MOYEeK KONNYECTBO Medb-
CBA3bIBaOLLErO 6enka BCe Xe HeA0CTaTO4YHO, MO3TOMY
aKTMBUPYETCA TakxkXe M TPAHCMOPT MeAu B KIEeTOYHbIe
opraHeibl — MUTOXOHAPUU U MUKPOCOMBbI. Bbicokue
KOHLEHTpaLMM Mean MOryT UHrMOMpoBaTb MUTOXOH-
ApuvanbHble PEPMEHTHbIE KOMMJIEKChI, B YACTHOCTHU,
nytem Hecneumdunyeckoro cBa3biBaHWS C Genkamu.
970, B CBOIO 04epenpb, MPUBOOUT K HAPYLUEHUSIM BaX-
HeMnLwKrx NpoLeccoB KneTo4yHoro metabonmama. B nu-
Tepatype MMEIOTCS CBEAEHUS O TOM, YTO HakomnneHme
MeOu B TKaHSAX NPUBOAUT K pparMeHTaumm MUTOXOH-
OpuviA, pas3BUTUIO SHEProaedULMTHOrO COCTOAHUSA [4].
OTn peaynbTathl NMOMyYeHbI NPU BBEAEHUN OONbLUNX
KOHUEHTpauun megn. B Hawmx nccnegoBaHusax npu-
MEHANNCb HebonbLUVE A03bl MeTaa, OAHAKO, HaKO-
nneHve mMeay B MUTOXOHAPUSX 3HAYUTENbHO. MOXHO
OXWAaTb, 4TO NPUCYTCTBME MEAN BbISOBET aKTMBALMIO
NEepPeKNCHOro OKMCIIEHUS NUNWAOB, AecTabunnsauunio
MeMObpaH, 1, Kak ClieCTBMNE, CHUXEHNE AbIXaTelIbHOrO
KOHTPONS, pa3sBnTns aHeprogeduumTa.

M3yyeHne akTMBHOCTUM MUTOXOHOPUASbHBLIX dep-
MEHTOB Mokasaso, 4TO NP AJNTENBHON MHTOKCMKALLMN
XJ10pUAOM MeOy akTUBHOCTb MUPyBaTAErnaporeHassbl,

TaGnuua 2

AKTMBHOCTbL MMTOXOHAPMAaNbHbIX chepMmeHTOB U coaepxaHne ATD
B roMOreHaTtax no4e4Hoi TKaHu Yy 3KCNepuMeHTaNbHbIX XMBOTHbIX

nokasasu, 4TO Y XXMBOTHbIX KOHTPOSIb- Mupyea- Usouutpa- CykumHa

HOI rpynnbl, NOJy4aBLUVX B CYTOYHOM TAernapo- TAernapo- Tn.iru npo- ATO
aumoHe Mefp B [03€, COOTBETCTBY- 1AL rexasa rexasa reHasa MKMOn::/r

paLy N Ak B AO3E, - Y XXMBOTHbIX MUIUMOJb MKMOJ1b ’

loWen  Pr3N0NorMieckoin noTped- HALH2 HALH2 M""."°’6‘:/ TKaH

MUHeT 0

HOCTU, MeJb pacnpenensiercs B cyo- MUH xT 6esnka | MMH X 1 6esika n

KJIETOYHBIX PPaKUMaX KIETOK MoYeK | KoHTponbHas 20,74+2,02 13.83+1.22 548023 | 2.38+0,17

NpPakTUYeCckn paBHOMEPHO. Y XNBOT- rpynna

HbIX, MONYHABLIMX M3OLITOHOE koMM~ | Beedewne | 10,00:093 | 9,08+053 | 4,11x0,22 | 190%0,12

YeCTBO MeAu B CyTO4YHOM pauuoHe, | P p p<0,001 p<0,001 p<0,01 p<0,02

pupa megu

cogepxaHne Mean B romoreHarax




n3oumuTpaTaAerMaporeHasbl U CyKuMHaTaAeruaporeHassol
CHWXxaeTcs (Tabn. 2).

YCTaHOBNEHHbIE HAMMW HAPYLLIEHUS aKTUBHOCTU MU-
TOXOHAPMANbHbIX GEPMEHTOB MOryT CTaTb MPUYUHOM
HN3KO3HEPreTMYeCcKoro caosura B NnoYeyHor TkaHu. B
XO4E 9KCNEPUMEHTA BbISIBIEHO CHUXXEHWE NPOAyKLMK
AT® B noyeyHon TkaHn (Tabn. 2). YuntbiBas, 4To Npo-
LleCCbl TpaHCMNopTa BELLECTB, cekpeumn u peadbcopb-
LLMM B MOYEYHOW TKaH 3HEPrO3aBMCHMbI, MOXHO Npes-
MONOXNUTb, 4TO AedunuunTt ATD nprBedeT K HapyLUEHUO
npoTeKkaHUs MeTabonmMyecknx NpoLeccoB B noykax. B
4aCTHOCTU, 0OHAPYXEHO CHUXEHME 3KCKPELIMN MoYe-
Bon kmcnotbl (1,54+0,10 MMONbL/CYTKM MPOTUB KOH-
Tpons 2,26£0,11 MMONb/CYTKN) y 3KCMEPUMEHTASIbHbIX
XXWBOTHbIX, YTO CBSI3AHO CO CHMXEHNEM €€ CeKkpeLumn 1
aBnsieTcs GakTopoM pas3BUTUS ANCMETAb0NNYeCcKon
HedponaTum.

[MonyyeHHble pe3ynbTatbl NO3BONSAOT CAENATb Che-
OyloLLMe BbIBOAbI:

1. AnnutenbHoe BBEOEHME MEeON B O03aX, HECKOJb-
KO MPEeBbILLAIOLMX CYTOYHYO NOTPEOHOCTb, MPUBOOUT
K HAKOMJIEHVIO MOHOB METasI1a B NOYKax, 3HaYNTENbHOE

HaKOMJeHe 0TMEYaeTCs B MUTOXOHOPUAX U LLUTO30s1€
KNeTOK MoYek.

2. YBennyeHve cogepxaHusa meam B MUTOXOHAPUAX
NPVBOANT K CHUXEHUIO aKTUBHOCTU MWUTOXOHAPUASb-
HbIX HGEPMEHTOB W, BCNEACTBUE 3TOr0, K CHUXEHUIO
npoaykumn ATdD, 4yTO CBUOETENLCTBYET O HEedpPOTOK-
CUYHOCTU MeTanna.

3. Hanbonee 4yBCTBUTENBHLIM (PEPMEHTOM K AEW-
CTBUMIO TMOBbILWIEHHbIX KOHLEHTpauMin mMean sBnseTcd
nupysatgernaporeHasa.

MepcnekTuBbl panbHENWIUX UCCe[0BaHUN.
MpoBeaeHHble nccnenoBaHUsA nokasanu, 4To Npu rm-
NePMUKPOSIEMEHTO3€E Meaun Yy 1-MeCsa4HbIX KPbIC NPO-
MCXOOUT HaKOMJIEHME 3TOro MeTania B CyOKIETO4HbIX
dpakunax KneTok novek, YTo NPUBOAUT K PasBUTUIO
Hedponatuun. Ha Haw B3rNsa4 MHTEPECHbLIM NpeacTas-
NAN0Cb U3ydeHne 0COOEHHOCTEN (YHKLIMOHANIbHOIO
COCTOSAHMSA MOYEK NPU TMNEPMUKPOIIEMEHTO3E Meln B
BO3PACTHOM acnekTe. B panbHenwem mMbl naaHMpyem
NPOBECTN 3TN NCCNEN0BAHUSA N UCCNeaoBaHne Mopdo-
GYHKUMOHANBHOIO COCTOSIHUS MEYEHN.
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Pes3ome. BuByeHO BMICT Mifj B HMpPKaxX, @ TakoX B CYOKNITUHHUX dpakuisaX KNiTUH HUPOK 1-MiCAYHUX LLypiB
niHii BicTap, k1M WwoaHa NPOTAroM MicsiLs BHYTPILLHBOLLTYHKOBO Yepe3 30HA BBOAMAN PO3YMH Mifi B MUTHI BOA)
B [03i, fIka He3Ha4YHO nepesuLlLye ¢isionoriyHy noTpedy. MNokasaHo, o BiAOYBAETLCA HAKOMUYEHHS Midi B HUP-
Kax, BiA3HA4YaETbCH iICTOTHE HAKOMUYEHHS Mifli B MITOXOHAPISX i LUTO301i KNITUH HUPOK, L0 MOXEe CTaTh MPUHUHOIO
eHeproaediumTy. 36ibLIEHHS BMICTY Mifj B MITOXOHAPIAX NPU3BOANTL 00 3HUXKEHHS aKTUBHOCTI MiTOXOHAPIAbHNX
depmMeHTiB, Taknx SK nipyBaTAeriaporeHasa, isouMrpatgerigporeHasm i cykumHataerigporeHasa. Y xoai ekcnepu-
MEHTY BUSIBNIEHO 3HMXEHHS NpoaykLii ATd, a TakoX eKckpeLlii Ce40BOi KUCN0TU B KCNepUMEHTaNbHUX TBAPWH, LLO
NMOB’AI3aHO 3i 3HMXEHHSAM ii CEKPELLl i MOXe CTaTh YNHHUKOM PO3BUTKY AMcMeTabonnyHoi Hedponartii. OTpymaHi

3HA4YHO nepeBuLLyE 00O0BY NOTPeOy.

Kmouosi cnoBa: uypu, Miop, rinepmMikpoenemMeHTosn, GepMeHT! MiToXoHapi, ATD.
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The State of Energy Metabolism in Rats with Copper Hyperelementosis

Gorbatch T. V., Martynova S. M., Tkachenko A. S., Rezunenko Yu. C., Tkachenko M. O.

Abstract. The number of kidney disease resulting from prolonged intake of toxic compounds has increased
significantly in recent years in our country (ecodetermined nephropathy). The problem of water pollution with
ecotoxints, which are essential elements, is not fully considered. The long-term toxicity of metals, are not considered
properly. One such metal is copper, which is available in high amounts in surface waters in many regions of Ukraine.
The experimental studies have shown that copper can be deposited in the matrix of lysosomes forming complexes
with anionic groups and competing with the calcium and magnesium ions for binding to the active sites of proton
pump. Copper ions, entering the cell in an excess amounts, lead to various structural and functional impairments.
The high toxicity of copper ions on the one hand, and their role in several metabolic processes on the other hand
provide significal theoretical and practical importance study the mechanisms of their action on the biological
systems. In this regard, the aim of our study was to investigate the distribution of copper and its effect on energetic
processes in the cells of the kidneys of rats in case of high copper intake. Experiments were carried out on 40 male
Wistar rats. Animals were divided into the following groups:

1) Intact animals who daily received intragastrically 1 ml of distilled water (control group, 20 rats);

2) animals that daily received intragastrically an aqueous solution of copper chloride (Il) (a copper content as 1.
75 mg/L; 1 mlper 100 g of body weight, 20 rats).

After 1 month of the experiment the animals were decapitated.

Kidneys were isolated, washed from blood and stored in a freezer (-80°C). The 10 % renal tissue homogenate
in Tris-HCI was used. The concentration of copper in serum and tissue homogenates was determined by atomic
absorption spectrophotometer “Saturn-3M” (3). Subcellular fractions were isolated by differential centrifugation.
The activity of pyruvate dehydrogenase, isocitrate dehydrogenase, succinate dehydrogenase in mitochondria, and
ATP content in tissue homogenates were determined by the methods described by Eshchenko ND (7.8). The results
obtained were statistically processed using the software package «Statistica v. 6.1.478 »and« Origin 6.0 », using
Student’s t test, Fisher and Mann-Whitney tests (1). Results were considered accurate at p<0.05. The content
of copper in kidney homogenates and in subcellular fractions of kidney cells of rats from the second group was
slightly higher than the physiological need. It was shown that the copper is accumulated in the kidney. There is a
significant accumulation of copper in mitochondria and cytosol of renal cells, which can lead to energy deficiency. It
was found that the elevated copper content in mitochondria lead to reduced activity of mitochondrial enzymes such
as pyruvate dehydrogenase, isocitrate dehydrogenase, and succinate dehydrogenase. During the experiment,
shown it was that ATP production, was reduced the excretion of uric acid in experimental rats decreased could,
which cause the development of dismetabolic nephropathy. The results allow concluding that the copper intake has
nephrotoxic effects.

Keywords: rats, copper, hypermicroelementosis, mitochondrial enzymes, ATP.

CrarTta Haginwna 25.11.2015 p.

PexkomeHaoBaHa [0 APYKY Ha 3acigaHHi peaakuyiiHoi konerii nicnsa peyeH3yBaHHS



