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TOKCUYECKHUE SDPDEKTbI KAAMUSA

ry «dHenponeTtpoBckasa meauuuHckasa akagemua MO3 YkpauHbi»

(r. AHenponeTpoBCK)

JaHHaa paboTta aBnsieTcs GparMeHToOM Hay4yHOW
Tembl Kadenpbl «Passutve n MopdodyHKUMOHANb-
HOE COCTOSIHME OPraHoB U TKaHel aKcnepuMeHTaslb-
HbIX XVBOTHbIX U NIOOEN B HOPME, B OHTOreHese noj,
BIINSIHMEM BHeLLHMX ¢dakTopoB», Neroc. perncrpaummn
0111U009598.

Kagmuin (Cd) siBnsgeTcss MOBCEMECTHbIM 3arpsa-
HUTENeM OKpyXalolen cpenpl, YTO Bbi3biBAaeT 0be-
CMOKOEHHOCTb BO BCeM mMupe. Kak CBMAETENbCTBYIOT
[aHHble NPOBEAEHHbIX NCccnegoBaHuii [26,41], npono-
BOJIbCTBEHHbIE KYNbTYPbl, BbIPALLEHHbIE HA KAAMWIA-CO-
Jep>allmx noysax uiam Ha noyeax, ecTecTBeHHO bora-
TbIX 9TUM METAJINIOM, a TakxkXe KypeHue, NpeacTaBnsaoT
CcoOOM OCHOBHOM WCTOYHUK HenpodeccruoHanbHOro
BO34eNCTBUSA 9TOoro metanna. CoBpeMeHHble 3HaHus
O KOHLIEHTpauMsIX B OpraHax kagMums Oblin nonyye-
Hbl MYyTEM WCCNEOOBAHUS AyTOMCUIA Y XUBbLIX JIIOAEN.
OueHKa copepkaHus 9Toro MeTtanna B G1oncmsax novex
Oblia cornocTasnieHa ¢ MHGopmaumen 06 NCTOYHMKAX
BO3OENCTBUS, TakMX Kak KypeHue, nMTaHue u mnpo-
deccuroHanbHbin KOHTakT [30]. YcTaHOBNEHO, 4TO n3
opraHuama B aeHb BolBoanTcs npumepHo 0,001 %, Cd,
NPENMYLLLECTBEHHO C MOYO. Takas KpariHe MeaneHHas
ckopocTb akckpeumn Cd cBsi3aHa C OTCYTCTBMEM ak-
TUBHOI0 BMOXMMUNYECKOr0 MeXaH3Ma ero TMKBnagaumm
13 OpraHM3ma, 4TO Co4YeTaeTCs C akKTUBHOW NMOYEeYHON
peabcopbumein. HakonneHne Cd npoucxogut B pas-
JINYHBIX TKAHSAX U OpraHax, Ho HaubosbLLAs ero KOHLEH-
Tpauus HabnogaeTcs B KOPKOBOM BELLLECTBE MOYEK, B
MO3rOBOM CJl0€ ero B 2-5 pa3 meHbLue [1].

B uccneposanusax [28, 40] nokasaHo, 4TO ocTpas
WM xXpoHuyeckasa 3aTpaBka Cd nopaxaeT, npexne
BCEro, Tpybyartylo CUCTEMyY noYek. TO NOATBEPXKOAET
rmnoTesy O TOM, YTO JIIOAN, KOTOPbIE CUCTEMATUHECKUN
MMeloT KOHTakT ¢ Cd, 0COBEHHO KypUbLUMKUK, MOA-
BEPralTCs puUcky ANCHOYHKLUNN STOM CUCTEMBI MOYEK.
[MoyeyHasa KOHLEHTPaAUNSA KagMuUs yCUIMBaeTCs C BO3-
pacTHOM, 1 0ObIMHO OHa gocTuraet nnarto B 50 net, 4To
cornacyeTcs C BO3pacTHO aereHepauueri peabcopb-
LMOHHON GYyHKUMKM noyek. [lposiBneHnsa kKaomMuveBon
HEedPOTOKCUYHOCTN, B TOM HMCE NPOTEVHYPUU, Kallb-
LMypun, aMUHOALMAYPUN, TNIOKO3YPUN 1 TyOYNSpHbIA
HeKpo3, OblIM 0OHAPYXKEHbI MPY NOYEeYHOM KOHLEHTpa-
umm kagmms > 50 mkr/r TkaHu. Cd coxpaHsieTcs B moykax
yenoBeka B TeHeHWe MHOrMX NeT (Nepuog, nonaypacnaga
30 neT). 310 faeT BO3MOXHOCTb AJ1 MPOSABIEHNSA €ro
TOKCUYHOCTU B NIOOON MOMEHT 6€3 AO0MNONHUTENBHO-
ro BO3OENCTBUS, KOrAa NPOUCXOOAUT BbICBOOOXAEHNE
paHee CBSA3aHHOrO (HeTokcmyHoro) Cd [32]. Yeenuye-
Hue pucka cmeptHocTh oT 40-100% 6bINO OTMEYEHO

y vy, C NpU3HaKkamu KaaMuin-cea3aHHoOM HedponaTmm
[34]. XopoLo n3BeCTHbl HEMPOTOKCUYECKNE, FreMaTO-
NIorvyeckme, UUTOTOKCUMYECKME, LIMTOreHEeTUYEeCKME 1
nMmMmyHoTokcmyeckme adpdekTol Cd [2, 3, 5, 15, 16, 36],
€ro BANSIHME Ha PENPOAYKTMBHYIO CUCTEMY YenoBeka
M XNBOTHbIX (paspyLueHne CucTemMbl MaTb-nnoa) [6, 8,
35]. NoBbIWEHME YPOBHS KaaMUS B MPUPOLHbIX Cpeaax
(aTMocdepHbIN BO34YX, No4Ba, BoAa) nocne YepHo-
Ounbckon kaTtacTpodbl Takke CMPOBOLMPOBANO pas-
BUTME TEX UM MHbIX 3abonesanuii [7, 10, 14, 20].

lMpoBeneHbl nccnenoBanns GYHKUNOHANbLHOM 3Ha-
YUMOCTM 3TOr0 3ANemMeHTa LS CEepAeyHOr aeaTenb-
HocTu [4, 43], Ha YemM 0COD0 3a0CTPAETCH BHUMaHME B
npepgnaraeMom 063ope nutepartype. ATOT MeTasl, kak
1 CBUHEL,, IMEET BbICOKUI TPOMM3M K QHA0TENNIO COCY-
[,0B, BbI3blBasi B HEM CTPYKTYPHbIE U GYHKLMOHANbHbIE
n3meHeHuns. CyntaeTcs, 4TO OCHOBHbIM MEXaHU3MOM
LIMTOTOKCMYECKOrO OeNCTBUSA SABNSIETCA €ro BAnsiHMe
Ha BHYTPUKNETO4YHblE MPOLLECChI, KOTOpPble Onocpe-
[oBaHbl KanbuyeM. CTaHOBUTCS SICHOM MpuYKHa TOro
«BHYTPUKIETOYHOro MeTaboIMyeckoro xaoca» ¢ Mop-
dONOrMyecKNMmn USMEHEHMSIMUN B Pa3HbIX NiacTax co-
CYOMUCTOW CTEHKN: 3HAOTENMOUUTAX, MAAKOMbILLIEYHbIX
kneTkax (TMK) 1 6nmsnexatumx kneTkax coeamHUTeb-
HOWM TKaHW, KOTOPbIN ABNFETCH Pe3dybTaTtoM ero umto-
TOKCMYEeCcKoro gencteud. KagMmuin, kak U HEKOTopble
Lpyrve MmeTansbl, 0Ka3blBAET HENOCPEACTBEHHOE BIM-
SIHME Ha 9HO0TeNN COCYA0B, KOTOPbLIV CONPOBOXAAET-
CSl BblAENeHNEM SHOO0TeNnHa, K KOTOPOMY MaaKoMbl-
LEYHbIE KIIETKN UMEIoT cneumdpuyeckme peuenTopbl 1
MexaHn3M OEeNCTBUS KOTOPOro Ha 9TU KJIETKM CBSA3AH C
akTuBauver Bxoaa MOHOB KanbLus Yeped noTeHuman-
3aBUCKHMBbIE KasbLMeBbIE KaHanbl [45].

MocTynupytoTCs MeXaHn3Mbl, C MOMOLLLbIO KOTOPbIX
KagMWUIA MOXET Urpatb posb B HapylweHun GyHKUUn
cepaeydHo-cocyamcton cuctemol (CCC): noBbilweHne
KPOBSIHOIO AaBJIEHUS, YBENVNYEHNE YPOBHS X0NeCTEPU-
Ha B KPOBWU 1 / NN MHOYKLUNS HAKOMAEHUS nMnnaoB B
CTeHKax COCyO0B, MHAYKLMSA NpoLecca OKUCNEeHUSs Nn-
nMaoB (OKCUOATUBHBLIM CTPECC), YTO Bne4veT 3a coboi
M3MEHeHMe TPOMOOUMTApPHOro roMeocTasa 1 HaxoauT
OTpaXxeHue B MOBbILLEHNN CBEPTbIBAHUSA KDOBU, YBENN-
YEeHUN MyTauuii B KNIETKAX apTeEPUanbHON CTEeHkU [27].
MponoHrMpoBaHHasa 9KCNO3MUMNA C KaOMUEM UHOYLIN-
pyeT BOoCnanuTenbHble peakuun, 0COBEHHO 4acTo B ne-
YeHW, NoYKax 1 nerknx. iccnenoBaHus NOoCneaHnx net
yKa3bIBaIOT HA TO, 4TO 3TO MOXET ObITb CNpaBeasINBO
Takxe n gna CCC, nockonbky BOCNANEHNe — 3T0 OAMH
13 nyTten Kk atepockneposy [39]. B CCC kagmuii MoxeT
BbI3BaTb HAPYLUEHWE CTPYKTYPbl SKCTPALLENTIONSPHOro
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MaTpukca, 0COBEHHO, CUMHTE3 MMUKO3aMUHOMMKAHOB
1 HENOCPEeOCTBEHHO BAUSATb Ha CTPYKTYpYy U MeTabo-
NN3M 3HAOTENUS, YTO TaKKe MOXEeT MPOBOLMPOBATb
pasBUTME aTEPOCKIEpPOTUYEeCKuX Bnswek 1 pa3sutme
3aboneBaHuii nepudepuyecknx aptepuii [37, 39]. Mo-
Ka3aHo, YTO UBMEHEHME BEMETATMBHOIO TOHYCa U OYHK-
uMoHanbHoro coctosiHua CCC noapoCTKOB U IOHOLLEN
TakxXe 3aBUCUT OT coaepxxaHus B opraHmame Cd [9].

OnutenbHoe BO3AENCTBME HA OPraHM3M XUBOTHbIX
xJiopuaa kagMus NpuBOAUIO K BblpaXeHHbIM MOpPdO-
JNIOrMYECKUM U3MEHEHUSAM MNOKapAa Ha BCEX YPOBHSX
€ro CTPYKTypHON opraHm3dauun. Npun 3TOM OKa3biBa-
JNI0OCb CYLLLECTBEHHOE YBENMYEHME MACChl PA3NNYHbIX
yacTen ceppua, aunaraums ux Kamep, yBenmyeHue B
HUX OTHOCUTENbHbIX OOBEMOB CTPOMAsIbHbIX CTPYK-
TYP, NOPAXEHUS KapOUOMUOLMTOB, SHOOTENNOLMTOB,
YMEHbLLEHNE PEe3epBHbIX 0OBLEMOB XeNyoo4yKoB, ce-
KPETOPHOW aKTUBHOCTU KapAMOMWUOLMTOB Mpeacep-
O, KanunnsipHO -KapaMoOMUOLMTAPHUX OTHOLLUEHWUA,
CHUXXEHMe MPOMYCKHOW CrnocoBHOCTM apTepuid, pac-
LUIMpeHne BEeHO3HOW 4acTu ceppua, aHaoTenmanbHas
OUCPYHKUMSA N TUNOKCUS, UMENN MECTO BblPaXEHHbIE
MOpPdONornyeckme N3MeHeEHNs B IEBOM XENyaoyke U
nesom npencepaumn [18, 20]. MIoHbI KagMUs B KOHLIEH-
Tpaunn 10 mucroM okasbiBann TOKCUYECKOE BINSHNE
Ha KapAMOMUOLMTBI, YTO GUKCUPOBANOCH XapakTep-
HbIMU U3MEHEHMSIMM HYaCTOTbl M aMNANTy bl OMONOTEH-
LManoB 9TUX KNETOK MeHee 4eM Yepe3 15 MUHYT nocne
akcnosunumn [1] u cTumynmupoBano anonTo3 B 3HAOTE-
nnanbHbIx kneTkax [29].

Kagmuin, kak v gpyrue Taxenble MeTanibl, KOTO-
pble MMEIOT BbICOKOE CPOACTBO K CY/b(MrunapusibHbIM
(SH) rpynnam, WHaKkTUBMPYIOT YHKLUMIO MHOMOYUC-
JIEHHBIX 9H3MMOB, aMWHOKUCIOT U CepOCOAEepXaLLmX
aHTnokcmpaHtoB (NAC, ALA,GSH) ¢ nocneayiowmm
CHUXEHMEM AHTUOKCUAAHTHOW 3alnThl U YBEIMYEHN-
€M OKCMOaTMBHOIro ctpecca. KnnmHunyeckum apdekTom
3TOro npoLecca MOXeT ObITb YBENNYEHNE apTepualb-
Horo paenenus (AL). Kpome TOro, kagmMuii, KOTOpbI
KOHUEHTPUPYETCHA B MOYKax, Kak OTMeYasnocCb BbilUE,
VHOYUMPYET NPOTENHYPUIO N NMOYEYHYIO ANCHYHKLUMIO,
4yTO TakXke MOXeT Bbi3BaTb yBenudeHme ALl [35]. ABTo-
pbl LUTUPYEMOI paboTbl CYATAIOT, HTO TECT Ha HaNM4ne
OCTPOro WM XPOHUYECKOro OTPABAEHUST TSKENbIMU
MeTaaMmm Heobxo4MMO NPOBOAUTL BO BCEX Cly4Yasx
y 60/1bHbIX C NOBbILWEHHbIM AL nnn Apyro NaTonoruen.

[na BbIABNEHUS OTMPABHOW TOYKM B MEXAHU3ME
pPa3BUTMA MEPEYNCIIEHHBIX BbIE MNATONOMMYECKNX
npoueccos, B Tom yucne B CCC, NHTEPECHBIMU MOTYT
ABNATLCS AAHHbIE, YKa3blBAKOLLME HA TO, YTO HaKoMIe-
HVe KagMus B OpraHM3Me Bbl3bIBAET pa3BuTtue nedu-
umta kanbums (Ca) — 0gHOro 13 BaXKHENLLUNX METANNOB
6uotukos [11], 4To HapyLlaeT ero romeocTtas. Tak, uc-
cnepoBaHus B3auMocBa3n Mexay Cd-mHToKcrkaumei,
TpaHcnopToM Ca 1 Zn B HedpoHax y KpbIChbI in vivo no-
kasanu [25], 4To ocTpas 3aTpaBka XJIOPUCTbIM KaaMn-
€M Y KpbIC 3aTparvBaeT He TOJIbKO TPAHCMOPT CaMux
noHoe Cd, Ho Takxe noHoB Ca 1 Zn B NPOKCUMasbHbIX
KaHanbLax, B METNsX HEPPOHOB U B TEPMUHANbHbIX
cermeHTax HedpoHa. Kpome TOro, octpas 3arpaska

Cd Bbi3biBaeT notepio noHos Na, K, Mg n Bogbl, HO
CKOPOCTb KIyOOYKOBOW unbTpauum ocTaeTcs npu
3TOM CTabunbHOW. [MPOHNLAEMOCTb TEPMUHASbHbLIX
CEerMeHTOB HeppPOHOB AN MOHOB Ca CUNBbHO NUHIMON-
PyeTCs, HO NPV 9TOM KaxApli CerMmeHT HedpoHa ocTa-
eTcsa npoHmuaembiM ans Cd n Zn. Ha ocHOBaHUM 3TUX
vuccnegoBaHuii Obin coenaxbl BbiBOoAbl O TOM, 4To Cd
MHrMéupyeT peabcopbumio MOHOB KanbLMS, O4YEBUA-
HO, Yepesd anuTtennanbHble Ca?* kaHanbl 1 3Ta 6110kaga
MOXET 0OBbACHUTb rMnepkanbLUMHYPUIO, CBA3AHHYIO C
VMHTOKCUKaLMEN kagMnem, npu 3TOM NPOKCUMASIbHbIE
KaHanbLbl SBASIETCS OCHOBHbIM MECTOM peabcopOumm
KagMusi. OTU OaHHble COrMacyloTcsd C UCCNeaoBaHuU-
amu [37], B KOTOPbIX Takke Moka3aHo, YTO MYyCKOBbIM
MOMEHTOM CHUXEHUS ero CoaepXaHus SaBAsSEeTCH Ha-
pyLleHve peabcopbumm KanbLns B NMOYKax, NOCKOSbKY
M3BECTHO, 4T0 98 % Ca, npoleaLuero Yyepes kybouko-
Bblli GUNLTP, BO3BPALLAETCH 06paTHO B MPOKCUMATIb-
HbIX KaHabLax, KOTOPbIE MOBPEXAATCS KAAMUEM.

B pesynbrate npoBeAEHHbIX SNUAEMUOIOIrNYECKMX
vnccnenoBaHuin Obina obHapyxeHa ob6paTHO npornop-
LuMoHanbHas 3aBUCUMOCTb MeXay cogepxaHuem Ca
B AMETE, YaCTOTOM N CTEMNeHbl0 MOBbLILEHUS apTepu-
anbHOro gaesneHus [23], 4To NOATBEPXAAETCHA AaHHbI-
MW O TOM, YTO Y KPbIC, MOSYYaBLUNX MUTLEBYIO BOAY C
HU3KNM copgepxaHrem Ca passuBasncs ero oepuumnT un
apTepmanbHas runepteHsuns (Al) [24]. Ecnv yumTbiBaTb
TOT dakT, 4To 06sA3aTefIbHbIM YCOBUEM MOBbILLEHUS
Al aBnsieTcs yBennmyeHHas KOHLEHTpauns cBoOOAHbIX
VMOHOB KanbLUus B MMOMIa3Me MaaKOMbILEYHbIX Kile-
Tok [34], TO 0ba aTK npouecca Npu KaaMMo3e npoTe-
KaloT B YCNOBUSX BO3HUKAOLLEro Aeduumta Kanbums B
OpPraHnU3Me XXVBOTHBbIX.

B Hawwux nccneposanusax [19, 22] BnepBble B 9KC-
nepvMmeHTe OblIO MoKasaHo, 4TO BO3AENCTBME Ha
B3POC/bIX KPbIC CONei kaaMus B KOHUeHTpauum 1/10
LD50 BbI3blBAET yBennyeHne ALl n conpoBOXAaeTcs
CHUXeHneM copepxxaHuns obuero Ca. CHuxkeHne Ca Ha
27,8 % B CbIBOPOTKE KPOBU Y KpbIC 3-MECSAYHOro BO3-
pacTa nocne 3aTpaBku Cd B 6onee HU3KOM KOHLIEHTPa-
umm (1/50 LD, ), yeM Ta, koTOpas MCrosib3oBanach B
Hallem aKcrnepuMmeHTe, Obiia obHapyXeHa Takxke npu
Hanuuum aumposa [1]. Otcloga cnenyert, 4To Al npu nH-
Tokcukaumm Cd MoxeT no ceoeli cyTn 6aTb pasHoOBUA-
HOCTbIO M3BECTHO B KNMHUKe Ca-3aBnCcMMO GopMOii
Al, NpUYMHON PasBUTUA KOTOPOM SBNSETCHA MNepBUY-
HblIl nedekT peadbcopbunm noHos Ca B noykax 60Jib-
Hbix. Koppekums ALl B Takux Cny4asx OCyLLEeCTBASEeTCS
nyTeM yBen4eHus nprema 61uoAoCTyNHOro NMLLLEBOIO
Ca[17].

M3BecTHO Takxke, YTO KOHLEHTpaumsi cBOOOOHOroO
BHyTpuKneToyHoro Ca oOycnoBnvBaeT CTeneHb Ha-
NPsHXXKeHUs 1 aBngeTcsd Tpurrepom cokpawteHns MK
cocyaucTon cteHkn [38]. YunTbiBas ponb Ca B akTu-
BaLMN MNPOLLECCOB BO3OYOAMMOCTU M COKPaATUMOCTW,
MHOIMe uccnenfoBaTenn CUYUTalT, YTO MOBbILLEHNE
BHYTPUKIETOYHOro ceoboaHoro Ca B mnonnaame FrMK
COCYAMCTOM CTEHKM COCTaBASIET BaXHeNLIee 3BEHO
natoreHe3a Al [37], uTo xapaktepHo ons Al noboi
3TVONOrnK, B TOM YUCNe TON, YTO MMEET MEeCTO Mnpu
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rHTokcukaumn Cd. MepBonpuYMHON 30eCb MOXET ObITh
npsaMoe BbiTeCHeHMe Ca, Kak KJOYEeBOrO S/IEMEHTA,
13 npoueccoB, obecneymBaloLLMx nogaepxaHme Hop-
MasnibHOro TPaHCMeMOPaHHOIo 3M1IEKTPOSIMTHOrO rpa-
aveHTa B knetkax [13, 33].

B cepum skonornyeckux uccnenoBaHuin, npoBeneH-
Hbix B Benbrum B 1991-1996 rr. [42], passuTtne Al
npu HakornneHun Cd B OpraHu3Me 4YenoBeka MpsMo
CBSI3bIBAETCSH C HapylleHvem obuiero metabonusama
Ca, 4TO, KaKk 0TMEeYanocChb BbllE, HAXOAUT OTPaxKeHne
B padsutum geduvumta Ca n Mg B opraHmame nogen
M XMBOTHbIX [25]. OpgHako aTa peakums obpatmma u
yBenuyeHune notpebneHms Ca n Mg ycunuaet BbiBe-
[eHne TOKCMKAHTOB C MO4Y0W. [podunaktniecknin ag-
dekT Kommnnekca GuonpenapaTtos, BkAvalowmx Ca,
NPOSBNSIETCH B CHUXEHUN HEPPOTOKCUYHOCTUN Aaxe B
OonblLUEN CTEeneHu, 4YeM MO nokasaTesieM CUCTEMHOM
TOKCM4YHOCTM meTannos [10, 12, 14].

Takum 06pa3om, OANH N3 BaXKHENLLNX MEXaHM3MOB
Tokcuyeckoro Bosaeinctemsa Cd, MOXET 3aknoyaTbes
B €ro cnocobGHOCTHU, MPU HaAKOMIEeHNM B Noykax, nopa-
XaTb UX KaHasbLEBYD CUcCTeMy M OGNOKMPOBaTb, TEM
camMbiM, peabcobuuto Ca, Bbi3blBas pasBuUTUE €ro ae-
dununTa B opraHusmMe. byayum BaxxHenwnm MeTaniom
6uoTtukom, Ca obecneumBaeT CTPYKTYPYy U QYHKLUUIO
KNIETOYHbIX CUCTEM BO BCEX OpraHax 1 TKaHsaX, Mo3ToMy
HapylleHne ero metabonnama, KOTopoe BO3HUKAET B
pesynbrate Cd MHTOKCUKaLMK, MOXET SBASATLCA MaB-
HOW NPUYNHOM Pa3BUTUA MHOIMX, €CNN HU BCEX, NaTo-
norumn, B Tom ymcne B CCC.

MepcnekTuBbl JanbHEAWNX WUCCeO0BaHUMN.
JanbHenwmne aKcnepuMeHTallbHble UCCNeaoBaHus
HanpaB/iEHbl Ha W3y4YeHME KOMMJIEKCHOro BAUSIHUSA
KagmMusa, CBUHLUA, MOHU3NPYIOLLENO N3TyYeHUs Npmu MO-
LENMPOBaHMN NATONIOMMYECKNX NPOLLECCOB B CEPOEY-
HO-COCYAMNCTOMN CUCTEME NabOPaTOPHbIX XXMBOTHbIX.
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YOK661.848:616. 1:616. 61

TOKCU4YHI EDEKTU KAOMIKO

OcTpoBcbka C. C.

Pesiome. 3 npuBeaeHnx B Oraai nitepaTtypi AaHMX BUNNBAE, LLLO OAMH 3 HAMBAXJ/IMBILLMX MEXAHI3MIB TOKCUY-

HOrO BMMBY KaAMIlO MONsirae B MOro 30aTHOCTI MPY HarpoOMaXeHHI B HUPKax ypaxaTu iXHIO KaHasbLEBY CUCTE-
My, L0 3HMXKYE peabcopOL,io KanbLLito i BUKIIMKAE PO3BUTOK MOro AediunTy B OpraHiami. bByayyun Hansaxnmeilimm
MeTanoM BUMOTUKOM, KasbLin 3abe3nedye CTPYKTYPY i @YHKLIIO KNITUHHUX CUCTEM Y BCiX opraHax i TkKaHuHax, TOMy
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NOpYLLUEHHS MOro MeTaboniamy, Lo BUHMKAE B pe3ynbTaTi kaaMieBoi iHTOKCKKaLi, Moxe ByTun BignpasHoO Kpan-
KOO B PO3BUTKY Baratbox NaTosoriii, y TOMy YACi B CEPLEBO-CYANHHIi CUCTEMI.
KnioyoBi cnoBa: kagmin, TOKCUYHI eeKTU, HUPKU, CEPLLEBO-CYOMHHA cucTeMa.
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TOKCUYECKUE 3DPDEKTbI KAAMUA

OcTpoeckaa C. C.

Pesiome. /3 npmBeaeHHbIX B 0630pe nnTepartype OdaHHbIX cnenyeT, 4TO OAUH U3 BaXKHENLLINX MEXaHN3MOB
TOKCUYEeCKOro BOS)J,GVICTBI/IH KaoMusa 3akjo4aeTcqa B ero CnocobHOCTN npu HakornJieHMn B NOoYKax rnopaxatb nx
KaHanbLUEeBYO CUCTEMY, YHTO CHMXaeT pea,u,co6u,vno KanbuMsa U BbI3bIBAET Pa3BUTUE €ro ,u,eqnmu.ma B opraHmn3me.
By,El,y‘-II/I BaXXKHENLLNM MeTaJ‘IJ‘IOM-6I/IOTI/IKOM, KaJ'IbLI,I/II7I obecne4ynBaeT CTPYKTYpYy “ dJYHKLI,I/IIO KJTIETOYHbIX CUCTEM BO
BCEX OpraHax 1 TKaHsX, N03TOMY HapylleHne ero MetabosiM3ma, KoTopoe BO3HUKAEeT B pesysibTaTe KaaMueBoi
NHTOKCUKaLNN, MOXET ABNATbCHA OTI'IpaBHOI71 TOYKOM Pa3BUTUA MHOIMNX I'IaTOJ'IOFI/II‘/JI, B TOM 4uclne B cepae4yHo-Cco-
CyOANCTOWN CUCTEME.

KnioueBble cnoBa: kagmuii, Noykn, MetTabonmam kanbLms, cepaedyHo-cocyancTasi cuctema.
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Toxic Effects of Cadmium (Literature Review)

Ostrovskaya S. S.

Abstract. In the literature review data on the toxic properties of cadmium, which is the universal pollutant of the
surrounding environment in the world are given. Evaluation of this metal content in the biopsies of kidneys of men
was juxtaposed to the information about sources of its action, such as smoking, nutrition status and occupational
contact. It was established that accumulation of cadmium occurs in various tissues and organs, but its highest
content is observed in the renal cortical substance, where it is preserved during many years’ period (period of
half-breakdown is 30 years). This gives possibility for manifestation of its toxicity at any moment, without additional
impact, when release of previously bound (non-toxic) cadmium occurs. Increase of lethality rate from 40 to100 %
was noted in persons with the signs of cadmium-bound nephropathy. Neurotoxic, hematologic, cytotoxic, cytoge-
netic and immune-toxic effects of cadmium are well known, its impact on the reproductive system of a human be-
ings and animals causes destruction of mother-fetus system. Investigations of functional significance of cadmium
for cardiac activity were carried out, and presented literature review focuses on them. This metal possesses a high
tropism to vessels endothelium, causing structural and functional changes in the latter. It is considered that the
basic mechanism of cytotoxic action is its impact on intracellular processes, which are mediated by calcium. There
becomes clear the cause of that “intercellular metabolic chaos” with morphologic changes in the various strata of
vascular wall such as endotheliocytes, smooth-muscular cells and nearby cells of connective tissue, which is the
result of its cytotoxic action. Cadmium, as well as some other metals causes direct impact on vascular endothelium,
which is accompanied by discharge of endothelin, to which smooth-muscular cells have specific receptors and
mechanism of action on these cells is linked with activation of entry of calcium ions through potential-dependent
calcium canals.

The data indicating that accumulation of this metal in the organism causes development of calcium deficit, one
of the most important metal-biotic are presented. Lesion of proximal renal tubules with cadmium which inhibits
calcium reabsorption plays a key role here, as it is known that 98 % of calcium having passed through a tubular filter
returns back in the proximal tubules.

In the investigations of the author of literature review, for the first time in the experiment there was proved that
impact of cadmium salts in the concentration of 1/10 LD, on adult rats causes increase of arterial pressure and this
is followed by decrease of calcium content. In other investigations there was also revealed decrease of calcium by
27,8 % in blood serum of rats of 3-months’ age after priming with cadmium in concentration of 1/50 LD,

Itis obviously that arterial hypertension in cadmium intoxication may be a variety of calcium-dependent forms of
arterial hypertension, cause of the latter is primary defect of calcium ions reabsorption in patients’ kidneys. In such
cases correction of arterial hypertension is carried out by increase of calcium intake with food. There are presented
data on prophylactic effect of complex of biologic preparations which include calcium; the effect is manifested in
decrease of renal toxicity in cadmioses.

On the basis of the data presented in the review, the conclusion is drawn that development of calcium deficit in
cadmiosis may be the starting point in the development of many pathologies, including those of cardio-vascular
system.

Key words: cadmium, toxic effects, kidney, cardiovascular system.
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