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Kaomuii (Cd) ne signsemcst snemeHmom, HeodXxo0UMbiM 01 0becnedeHus MemadoIudecKux npoyeccos 8 Kienike, e2o Ha-
KONJIeHUe 8 OP2AHUIME MOIICEN NPUBECTU K HAPYULEHUTIO JHCUZHEOesIMETbHOCU OP2AHO8 U CUCTEM, ROIMOMY MONIEKYIapHble
MEXAHU3MbL €20 OeUCMBUs AKMUBHO UCCIeOVIOMCS 8 nociedHnee gpems. Llenvio pabomul Obin0 uzyyenie GRUAHUSA PaA3HBIX 003
kaomus (0,1 mxe/xe u 1 mMKe/Kke) Ha akmueHOCMb 08YX PEPMEHMOB U3 CEMEUCTMBA MAMPUKCHBIX MEMALIONPOMEUHAds — dHceid-
munazvl A (MMI12) u srcenamunaszor B (MMII9) — 6 mosee, cepoye u cvleopomie Kposu Kpbic. [lis OyeHKy aKmueHOCmu 3mux
Gepmenmos ucnonb306ancs memoo sceramun-3umocpaduu. Iloxkazano, umo nuskue 003wl x302eHH020 kKaomus (0,1 mre/ke)
NPUBOOAM K CHUICEHUIO AKMUBHOCIMU AameHmuoul u 3penott popm MMII9 6 cvigopomie Kpogu u MuoKapoe npu npaxmuuecku
HeU3MEeHHOU aKMUBHOCMU OAHHbIX hepmenmos 6 mosee. Bvicokue 003v1 kaomus (1 mke/ke) bi3viéarom 0ocmoseproe yee-
JUdeHue aKMueHOCmu 06eux xceramunas 6 muoxkapoe u cnudxcerue MMII2 6 moszees Tlonyuennvle pe3yiomamol ceuoemenb-
CMeyIom 0 00303a6UCUMOM U MKAHeCneyupuueckom eruanuy kaomus na npoyeccol MMII-3asucumoit decpadayuu 6enxos.

Knroueswie cnosa: kaomuti, MMII2, MMII9, mo3ze, cepoye, cvieopomka Kposu

[ocTostHHO BO3pacTaromias aHTPOIIOTeHHAs Harpy3Ka
Ha OKPY’KaIOIyI0 CPEAy MOXKET NMPHUBOIUTH K yXy/IlIe-
HUIO 3/10pOBBSI UEJIOBEKa M PA3BUTHIO Psiia MAaTOJIOTH-
YECKUX COCTOSHHH (2yTOMMMYHHBIX, QJJIEPTHUECKHX,
CEep/IeYHO-COCYANCTBIX M HeBposormdeckux). Cpean
9K30TE€HHBIX (haKTOPOB PUCKA Pa3BUTHA ITHX 3a00JeBa-
HUH crieryer o0patuTh BHUMaHue Ha kaamuid (Cd) — me=
TaJll, IIMPOKO HCIOIb3YEMbIH B MPOMBIIIICHHOM IIPO-
M3BOJICTBE CIUIABOB, ITUTMEHTOB, JJIEKTPOTEXHUICCKOU
MPOMBIIITICHHOCTH. ET0 MCTOYHHKOM B BO3IyXE€ MOTYT
ObITh 1OOOYHBIE NPOAYKTHI IUIABKH CBHHIA W IIUHKA,
COKUTAHMS TUIACTMACC U HApyIICHNE YTUIN3AUN KaIMH-
eBo-HuKeneBbIX Oarapeek. [loctymnenne Cd B oprannsm
BO3MOXHO TaK)Ke C CUTapeTHBIM JBIMOM H c nuieit [18,
19, 13]. I1pu Bapixanuu adbcopOupyercst B. KpoBb 10 40-
50% Cd, mpu mocTyruieHnH yepes munty - 1o 3-7% [24].
OH MOXET MPOXOIUTh Yepe3 TUTaleHTApHBINA Oaphep 3
KPOBH MaTepH, a TaKKe IMepefaBaThCs ¢ MOJIOKOM Ma-
TepH, OKa3bIBasi TOKCHYecKui apdekT Ha peGenka [16].
OTOT TSHKENBIA MeTaJll MOXKET HAKAIUTUBAThCS B KOCTSX,
MOYKax, MaHKPeaTUYeCKOW U TpeACTaTeIbHON kKeje3ax,
sMukax W TuianeHte [ 15]. VBenuuenue ero comaepixka-
HUSI B TKaHSX MPHUBOJUT K PA3BUTHIO MOYEHYHOW HEMIO-
CTaTOYHOCTH,. M(HU3EMbI JETKHX, MOBBIIICHUIO PHCKa
pa3BUTHSl KOPOHAPHON HEZOCTAaTOYHOCTH, PAKOBBIX M
HelipoierenepatuBHbIX 3a0oneBanuii [9]. [eiicrBue Cd
MIPOJIOHTMPOBAHO BO BPEMEHH, TAaK KaKk OH MEIJICHHO
BBIBOJIUTCS M3 OPTaHM3Ma: IEPUO/] €ro MOIYBBIBEACHHS
U3 meuyeHu nocturaet 19 net, u3 moyek — 38 et [7].

Cpemu MexaHH3MOB, OOYCIIABIMBAIOLNIMX TOKCHY-
Hocth Cd, ciiemyer BBIOEIHTH €ro CIIOCOOHOCTH BBI-
TECHATh MOHBI IIMHKA U MEOU M3 METaJUIOCOJEpPKaIInX
(epMEHTOB, TaKUX KaK CYIEPOKCHJINCMYTa3a, ajlko-
TOJIBACTHPOTeHa3a, KapOoaHTHapa3a W HEKOTOPBIX
MIPOTEOIUTHUECKUX (DEPMEHTOB ITAHKPEATHIECKON JKe-
JIe3bl, YTO TPHBOAUT K YTHETEHHIO MX AKTHBHOCTH M
Pa3BUTHIO MaToJIoTUYecKuX cocTtosiHui [21]. Omnako
pmustane Cd Ha akTHBHOCTH Zn2-+-comepKaliux Ma-
TPHUKCHBIX MeTajutonporenHas (MMII) mpakTuyeckn He
UCCIIeIoBaNIOCh. JIMIIb B MOCIEAHUE TOABI MOSBUINCH
paboThl, CBHIETENLCTBYIOIME O crocodoHoctn Cd2+
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MHTHOUPOBAaTh HEKOTOPbIE (EPMEHTHI M3 CEMEWCTBa
MMIT [11]. Mexay Tem, 3TH (EpMEHTH Y4acTBYIOT
HE TOJBKO B JErpajalliil MEKKJIETOUYHOTO MaTpHKCa,
HO W B IpoIeccax pocTa M MHUIPALUU KIETOK, PeryJiisi-
LMY CHUTHANBHBIX ITyTeH, (OPMHUPOBAHMM 3SHIOTEIHS
1 atepockiepoTnyeckoi Onsamku. C HapylmIeHHEM ak-
TuBHOCTY MMII CBA3BIBAIOT MHOTME IATOJIOTMYECKUE
TIPOLIECCHI: OHKOTEHE3, aTepocKiIepos, pudposnposanue
TKaHeil. Ocob0T0 BHUMAHHUS 3aCTyKUBAIOT JKEIATHHA3HI
A (MMII2) u B (MMII9), nposiBisitomye JOCTATOYHO
MIMPOKYI0 CyOCTpaTHylo CIenu(UIHOCTh M Urparo-
M€ BAXHYIO POJIb B PAa3BUTHU CEPICYHO-COCYIHCTHIX
1 HeWpojereHepaTHBHBIX 3aboseBanmit [10, 17, 22].

Ilenvro wamelr paboTbl OBUIO  W3YYEHHE BIIH-
ssaus  pasHbix 03 Cd Ha aktmBHOCTE MMII2 U
MMII9 B mo3re, cepiue U CHIBOPOTKE KPOBU KpBIC.

Mamepuanvt u Memoowt

HccnenoBanus NPOBOJMINCHE HA KpbICax JIMHUH
BucTtap, KOTOpble COAEPKATNCH B YCIOBHUSAX BHBApUS C
€CTECTBEHHBIM JIHEBHBIM IIMKJIOM W CTaHIApPTHOW [H-
eroil. JKMBOTHBIE OBUIM TIOJIENICHBI CIIydYailHBIM 00pa-
30M Ha TPU TPYIMBI, KaKAas W3 KOTOPBIX COCTOSIIA M3
6 ocobeit: 1 — KOHTpoJBbHAs TPYIIA, KPBICKI B KOTO-
poOil IOJy4yald MUTHEBYIO BOAY Ul aered «MaisTko»
(Oxonuka, Ykpauna), He cogepskairyto Cd; Bo 2 rpyn-
e mepesl KOPMIJIEHHEM >XMBOTHBIE MMOJydYald PacTBOP
Cd B no3e 0,1 MKI/KT Beca; B 3 rpyrmie mojaydain nepes
kopmwiienneM pactBop Cd B mo3e 1 mkr/kr Beca. Jlis
MIPUTOTOBJICHNST PACTBOPA KaJMHUS HCIIOIb30BAJICS BBI-
cokoounmenusrii CdCI2x2,5 H20 (Sigma, CIIIA), ko-
TOPBIA pacTBOpsuiM B Boje «Mansarkoy». llepen kaxabim
BBeieHreM Cd KMBOTHBIE B3BELIMBAINCh, HA OCHOBAHUH
9THX JIaHHBIX PACCUNTHIBAJICS OOBEM BBOJMMOTO HH-
TparacTpajbHO pacTBOpa. DKCIEPUMEHT JUTHIICs 37 aHEeiH
1 OBUI IIPOBEJICH B COOTBETCTBUU ¢ «EBporeiickoii KoH-
BEHIIMEH O 3alIMTe MO3BOHOYHBIX KMBOTHBIX, UCIIOJIb3Y-
€MBIX JUIS SKCIICPUMEHTOB MJIM B MHBIX HAYYHBIX IIETISIX)»
[5]. B xoHIe skcriepuMeHTa Obliia IPOU3BeIeHa AeKaIH-
TaI¥st )KUBOTHBIX 10T aHecTe3uel uodaypanom (3,5%).

Jnst wccieoBaHus TONyYaiad ChIBOPOTKY KPOBH H
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(pakiuo pacTBOPUMBIX OEJNKOB TKaHEH Mo3ra u cepi-
na. ['omoreHusanuio TKaHel MPOBOAWIN B COOTHOIIE-
Hun 1:10 B Oydepe, comepxamem tpuc-HCl — 25 MM,
pH 7,4, DATA — 1 MM, Gera-mepkanTodTaHoi — 2 MM,
denmnmerncynbhonundropun — 0,2 MM, MepTHONISAT
— 0,01%. LlenTpudyrupoanue romoreHara IMpOoBOIHIH
mpu 20000 g B Teuerne 60 MUH., CyliepHATaHT OTOMpa-
JU M HCIOJIb30BAIM MUl JAIBHEHIINX MCCIEAOBAHUM.

Jlnst onenku aktuBHOCTH MMIT2 1 MMII9 ucnonb30-
BAJICSI METOJ MPSIMOM SH3UM-3UMOTpaduu B rese, couep-
xkammem 0,1% sxenatura [23]. B xauecTBe KOHTPOIBEHOTO
o0pasma ucronb30Banu My u3 20 CBIBOPOTOK KPOBHU HH-
TaKTHBIX )KUBOTHBIX, aKTUBHOCTb JKEJIATHHA3 B KOTOPOM
oputa mpuaATa 32 100 yu. ex. Conepskanue odmiero oemka
(OB) onernBanm o merony bpeadopn [4]. AkTuBHOCTH
MMII BbIpaxaiid B OTHOCUTENBbHBIX €IUHULAX C YYETOM
cozeprkanus obmero oenka (yn. en/mr Ob). Craructnye-
CKy!10 00pa0OTKy AaHHBIX MPOBOJMIM C MOMOIIBIO TIPO-
rpammbl Microsoft Exel, 10CTOBEpHOCTE pa3HHUIIBI OLICHH-
BJIU 110 KpUTEpHI0 MaHHa- YUTHHU JJIsl MAJIBIX BEIOOPOK.

Pezynomamut u oocyscoenue

[TonyueHHble B XOA€ HCCIENOBaHMS pe3yJibTa-
TBl [OKa3ajdd, 4YTO NPH JJIMTSIBHOM yIoTpedie-
HUM KagMHs TPOHCXOISIT W3MCHCHHS aKTHBHOCTHU
MMII2/MMII9 B TKaHSIX W CBIBOPOTKE KPOBH KPBIC.

B CBIBOPOTKE KPOBU KPBIC, JJIUTCIBHO IMOJYyYaBUINX
Hm3kyto (0,1 mkr/kr) nozy Cd, 3HaYMTENFHO yMEHbIIIA-
Jach OTHOCHTENbHAS akTHBHOCTH MpoMMII9 m MMII9,
cocrapiss, coorBercTBenno, 0,95+0,2 ya. ex/mr Ob u
0,35+0,05 yn. en/mr Ob npu Hopme 1,54+0,05 ya. en/mr
Ob u 1,49+0,05 yn. en/mMr Ob. AktuBHOCTE TIpoMMII2
n MMII2 ymenpmanace go 1,18+0,02 ya. ex/mr Ob u
1,17+0,01 ya. en/mMr OB, COOTBETCTBEHHO, B TO BpeMs
KaK B KOHTPOJBHOH TPYINC ITH BEIHMYUHBI COCTABJISI-
m 1,46+0,06 ya. ex/mr OB u 1,45+0,06 yua. en/mr OB.
Jpyras kaptuHa HaONIOnamack y KpbIC, MOTyYaBIINX
00J1bIIYI0 103y KaaMus (1 MKI/KT): aKTUBHOCTE BCEX HC-
CJIElyeMBIX SH3UMOB B CBHIBOPOTKE KPOBU HPaKTHYECKH
HE U3MEHMIACh TI0 CPABHEHHIO ¢ KOHTPOJIBHOM IPYIIIOi.
Crenyer OTMETUTh JIOCTOBEPHOE YBEJIMUEHHE aKTHBHO-
CTH Kak JIATeHTHOH, Tak u 3penoit popm MMII9 y sroit
TPYMIIBI KPBIC 10 CPABHEHUWIO C TPYMHIIOH, IOTyYaBIICH
HU3KHE 03Bl Kagmus (puc. 1).

L

18

mpoMMITS

MMITS rpoMMIT2 MMIT2

Pucynok 1. — OmnocumenvHan aKmMueHOCMb HceAAMuUHA3
(0. ed/m2 OB) 6 cvieopomke Kpoeu Kpovic: — KOHMIPOJIbHAA
epynna, — zpynna, noayuasuwias kaomuii é 0oze 0,1 mke/ke
u — zpynna, nonyyaeuias Kaomuii é 0oze 1 mkz/xe,
n =6, **—p<0,01, ***— p<0,001 (no cpagnenuio c Kon-
mponvhou cpynnon), ## — p<0,01, ### — p<0,001 (0ocmosep-
Hocmb paznuuuil mexycoy 2-ii u 3-ii zpynnamu)

B cepneuHoil MblIIEe TPOUCXOIMIM pPa3HOHAIIPAB-
JICHHbIC N3MEHEHUS aKTHBHOCTH 00CUX JKENaTHHA3 M UX
mpodopm, 3aBUCsIINE OT 036l BBoanMoro Cd. Ecim npu
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JUTATENILHOM yroTpedaennn Huskoi mo3e1 Cd (0,1 Mxr/
Kr) akTuBHOCTH IPoMMII9 u MMII9 cuusunace 10 3Ha-
yennit 7,3+0,6 ya. en/mr Ob u 7,1+0,6 ya. ex/mr OB (mipu
Hopme 9,67+0,4 yn. ex/mr Ob u 9,7+0,5 ya. en/mr OB),
TO TOJ JIeHiCTBUEM BBICOKHMX 1103 (1 MKI/KI') aKTHBHOCTB
poMMII9 Bozpocna no 12,6+1,5 ya. ex/mr Ob, MMII9
— 15,4%1,6 yn. en/mr OBb. VHble m3MeHeHUs OBITH Haii-
JCHBI TSI KenaThHa3bl A: Huskue m03el Cd yBennyu-
Baliu akTUBHOCTH MpoMMII2 u MMII2 no 14,5+1,6 yn.
en/mMr Ob u 13,1+1,4 ya. en/mr Ob (3HaueHHS B KOH-
TpodpHOH Tpymme 9,784+0,6 yn. en/mr Ob u 9,65+0,4
ya. en/mr OB), a BbICOKHE 103bI CKA3bIBAIUCH JIMIIEL HA
3peroit popMe 3TOM KelaTHHA3bI, AKTUBHOCTh KOTOPOH
Bo3pocna o 3HaueHuit 14,1+0,8 ya. en/mr OB (puc. 2).

#iH

MMII9 MMII2

npoMMIIS mpoMMIT2

Pucynok 2. — Omuocumenvnas akmugHOCHMb Hce1amuHas
(yo. ed/mz OB) 60 ppaxuuu pacmeopumsix 6e1K06 MuoKap-
0a Kpylc: — KOHMPONbNAA PyRNd, — ZPYNNA, ROAYYAGUIAs
Kaomuit 6 003e 0,1 mke/Kkz u — zpynna, noayuasuias Kaomuii

6 003e 1 mke/ke, n = 6, * — p<0,05, ** — p<0,01, *** — p<0,001
(no cpasnenuio ¢ KOoHmponwvhoi cpynnoi), ## — p<0,01,
#it# — p<0,001 (0ocmogepnocms paznuuuii medxncoy 2-it u 3-i
zpynnamu)

OTHOCUTENbHAS AKTHBHOCTh JKEJIaTHHA3 BO (pak-
MU PACTBOPUMBIX OCJIKOB MO3ra y KpbIC, MOJYYaBIIUX
JUTUTENIFHOE BpeMs Kaamuii B no3e 0,1 MKI/KT, mpakTH-
YeCcKH He M3MEHsIach. B To jke BpeMs y KpbIC, OTydaB-
IMX KaaMHi B 103€¢ | MKI/KT, akTHBHOCTh IpoMMII9
yBenmuumiack o 22,4428 ya. en/mr Ob (mpu HOpMe
17,9+£0,8 yn. en/mr OB), mpu yMEHBIICHHUH AKTHBHO-
CTH JIATEHTHOH W 3pesol Gopmel MMII2 nmo 3HavYeHwMIA
12,741,0 yn. en/mr Ob u 13,4£1,5 ya. ex/mr OB,
COOTBETCTBEHHO, B TO BpeMsl KaK 3HAYCHHUsS] B KOH-
TpoibpHOI Tpymme Opumm 18,1£0,9 yn. em/mr Ob u
17,840,7 ya. en/mr OB (puc. 3).

npoMMITY

mpoMMIT2 MMII2

Pucynox 3. — Omnocumenvnas akmueHOCHb JHceIAMUNA3
0. ed/mz OB) 60 ppaxyuu pacmeopumslx 6e1K06 mo3za
Kpblc: — KOHMPONbHAA 2PYRNA, — 2PYRAA, ROAYUAGUIAS

Kaomuii 6 0o3e 0,1 mke/ke u — zpynna, noayuasuias KaOMui

6 003e 1 mke/ke, n=6, *—<0,05, ** — p<0,01 (no cpasnenuro c

KonmpoawHoli zpynnoii), # — p<0,05 (0ocmogeprocms paznu-
yuii medxcoy 2-ii u 3-it pynnamu)
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AHanu3 JaHHBIX, PEJCTABIEHHBIX HA pUCYHKaxX 1-3,
CBUJICTEIILCTBYET O TOM, UTO XKelaTHHa3a B sBisercs 6o-
Jiee «IYBCTBUTEIHHBIMY» (DEPMEHTOM K ICHCTBUIO KaIMHS
M0 CPaBHEHUIO C jkKelmaTuHa3oh A. J[ms Bcex mcciemye-
MBIX TKaHCH ObUTa OTMEUCHA TCHICHIIUS K YBCINYCHUIO
OTHOCHTEIIbHOW aKTUBHOCTH JKeJlaThHa3bl B 1 ee 3umore-
Ha B rpynrne Kpbic, moydaBmmx Cd B mose 1 Mxr/kr. [Ipn
3TOM OTMEYAaJIOCh CHMKCHHUE aKTHBHOCTH JaHHBIX (hep-
MCHTOB B MHUOKApJIC U CHIBOPOTKE KPOBH y KPBIC, KOTO-
prie monmy4anu kagmuid B 1o3e 0,1 Mxr/kr. Uto KacaeTcs
JKEITATHHA3EI A, TO ee aKTHBHOCTh B MO3TE€ U CBIBOPOTKE
KpoBH KpbIC, KoTopbie monydanud Cd B mo3e 0,1 MKI/KT,
MPAaKTUYCCKH HE MCHSIACh, HO OHA YBEIMYMIACH B MUO-
KapJe, a y KpbIC, TTONYyYaBIINX KaJMHUA B 103¢ | MKI/KT,
HAOIIOMaIICh Pa3HOHAIIPABICHHBIC M3MEHEHUS aKTHB-
HOCTH €€ JIATCHTHOM W 3peJioll OpM B CEpIIC U MO3TE.

[MoctymueHne KaaMusi B OpraHU3M MIPOUCXOIUT Yepe3
JIBIXaTeIbHBIA U MUAIEBAPUTENBHBIA TPAKT MPH TTOMOIIH
crienmupUIecKuX TPaHCTIOPTEPOB METAIOB (IIMHKA, Ke-
Jie3a, MarHUsl M KaJIbIlKs), TaKuX Kak Zrt, [rt-mogo0HbIi
nporenH (ZIP-8) Oelok-IepeHOCUMK JBYXBAJICHTHBIX
metaiuioB (DMT-1) [15, 6]. C TokoM KpoBH KaaMHi
TPAHCTIOPTHPYETCS B KOMIUIEKCE C METAIIOTHOHEHHA-
MU, 00JaJaroIIUMU OOJBIIAM CPOJCTBOM K TSKCIBIM
MeTaJUlaM ¥ BBITIONHSIONIIMH TPOTEKTOPHYIO POJb [8,
21]. Hakomenne 3Toro MeTauia B TKAaHAX Cepana U
MO3Ta MOXKET BJIUATh Ha COCTOSIHUE MAaTPUKCHBIX OCJIKOB
U W3MCHATh MCKKICTOYHBIC B3aUMOJICUCTBUSI, BCIICI-
CTBHEC YEro pa3BHBACTCS MATOJOTHYCCKUN IIPOIECC.

W3BecTHO, YTO TOKCHYHBIE METAJUIBI-KCEHOOHO-
THKU - PTYTh, CBHHCI], MBIIIbSIK, KaIMHUHA — CIIOCOOHBI
(hopMHUpPOBATh KOBaJCHTHBIC CBSI3U C CYJIb(OTHIPUIB-
HBIMH TPYHIIIAMH TJIyTaTHOHA, LUCTCHHA, TOMOIUCTE-
WHA, CHIDKAs aHTHOKCHUIAHTHOE JEWCTBUE TOCIIEIHUX:
[Ipu 3TOM yBENUYHMBACTCSI KOJIUYCCTBO aKTUBHBIX (DOpM
KHCJIOPO/a, YTO B CBOIO OUYEpeIb MPHBOAHUT K aKTHBA-
IIUHM TIEPEKUCHOTO OKWCJICHHUS JUIHIOB, TOBPSIKICHUIO
KJIETOUHOW MeMOpaHbl U MHUKPOTPYOOUEK, OKHUCICHHIO
AMUHOKHUCJIOT B COCTaBE MPOTCHHOB, U3MCHEHHUIO BX KOH-
(hopmarm 1 GHOIOTHYECKON akTHBHOCTH [26, 28, 29].

[Tomumo Toro, Cd MUMUKPHpYET JICHCTBHE IIMHKA 1
TaKAM 00pa30M MOXKET MPUHHMATh YYACTHE B TEX MPO-
I[eccax, B KOTOPhIX B HOPME MPUHUMAET yYACTHE IIHHK.
Kak wu3BecTHO, mepexoa MaTPHKCHBIX METaJIONpOTe-
WHA3 U3 3UMOTCHHOW (OPMBI B aKTHBHYIO MPOHUCXOINT
¢ ydactuem 1uHka [27].-bputo mokaszano, uto Cd2+ 3a-
MEIIaeT HWOHBI NWHKA B (PAKTOpe TpaHCKpUIIHH P53,
YTO MPUBOAUT K yrHETeHUIo ero cpssbiBanus ¢ JHK c
MOCIIEeYIOMEeH OCTaHOBKOM KJIeToYHOTO ImKia [14].

[Tpu uccnegoranuu aevicteust Cd Ha STUTETHATIBHBIC
KJICTKH TPOCTaTHl OBIIO TTOKA3aHO, YTO OH BBI3BIBACT UX
MEPEepOKACHHE B OIMYXOJEBHIC KIETKH, COMPOBOMKIAIO-
Ieecsi 3HaYNTEJbHBIM MOBBIIICHUEM AaKTHMBHOCTH JKe-
JlaTuHa3 — akTuBHOCcTH MMII2 Bo3pactana B 2,5 pa3a, a
MMII9 - B 4 paza[1]. [lTomoOHOE HcCIefOBaHIE TTPOBOTH-
JIOCH Ha KYJBTYPE AMHUTENUANBHBIX KIETOK OPOHXOB, TE
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TaKKe ObUIO MOKa3aHO BIMSHHME KaK TOKCHUYECKHUX, TaK
u cyorokcuyeckux ;103 Cd Ha yMeHbIIEHHE KOJIMUECTBA
KoJulareHa 1 Tuna v yBeIuueHue ypoBHS KenaTuHas [3].
B 1o xe Bpems B paborte Lacorte L.M. u ap. [11]
OBUIO MOKa3aHO, YTO IMOJYYEHHE KPBICAMH MAaJbIX 103
kagmust (15 ppm) B Teuenne 20 Henenb MPUBOIUIO K
cHIKeHHI0 akTuBHOCTH MMII2 1 MMII9 B npocrarte,
a skcrosunys ¢ 5 MM wim 20 MM pactBopom CdCI2
BBI3bIBAJIa TOPMOKEHHE UX aKTUBHOCTH, COOTBETCTBEH-
Ho, Ha 80% u 100%. Murubupytomee AelcTBHE HOHOB
JIBYXBaJICHTHBIX METAJUIOB HAa AKTUBHOCThH >KEJIATHHA3
OBUIO NPOJEMOHCTPUPOBAHO TakXke B paboTax IO HC-
CJICZIOBAaHUIO BIMSIHUS aMaibraMbl Ha aKTUBHOCTh T'MH-
TMBAIbHBIX (PEPMEHTOB; OBUIO ITOKA3aHO, YTO M30BITOK
MOHOB IIMHKA U HU3KHMX KOHIIEHTpAUWil MW CHHXAIOT
aktuBHOCT, MMII2 [25]. Ilomararor, 4TO HOHBI JBYX-
BaJICHTHBIX METAJUIOB MPOSIBISIIOT MHIHOMPYIOMUIA (-
(exT myTeM KOH(OpMAaMOHHBIX M3MEHEHUH KaTaluTH-
YECKOr0 JOMEHA METa/UI03aBHCUMBIX (DepMeHTOB [2].
[Ipu wuccnenoBanuu Biusiauss Cd Ha akTUBHOCTH
MMII9 B sH10TENATIBLHBIX KIETKaxX 00HAPYKEHO, YTO OH
YBEIMUUBACT KaK MPOAYKLHIO PEAKTUBHBIX ()OPM KHCIIO-
poza, Tak u GhochopruITHPOBaHHE IMHAICPMATLHOTO (aK-
Topa pocta EGFR. 310 B cBOIO 0Uepe b MPUBOAUT K aK-
tuBannu kuHa3 Erk1/2 n JNK1/2, dochoprnmpoBannio
(axropa Tparckpunuuu AP-1, akTrBaIiuy MpoTENHKITHA-
3b1 Akt u paxropa Tpanckpumniyn NF-kB, uTo B koHEUHOM
cdere, MHAyLUpyeT yBenuueHue ypoBHs MMII9 [12].
BO3MOXKHBIIT MEXaHU3M BIMSHHS Pa3IMYHBIX 03
KaJMusl Ha 9KCTIPECCHIO ¥ aKTUBHOCTD JKEJIATHHA3 MOXKET
OBbITH CBSI3aH KaK C YBEJIMUCHUEM ITPOJIYKIIUH PEAKTHBHBIX
(hopM KHCIIOpOAa, TaK U C 3aMEIICHUEM IIMHKA B aKTHB-
HOM HEHTpE aKTHBaIMH 3TuX (pepmenToB. [locnenyrommue
HCCIICIOBAHMS B TOM HAIPaBJICHNUH ITO3BOJIAT BBISICHUTH
OMOXMMHYECKHE MEXaHM3MbI pa3HOHAIIPABICHHOTO JIeH-
crBust Cd Ha aKTHBHOCTH MaTPHUKC-AETpaupyomux dep-
MEHTOB U €ro KapJAuo- U HEWPOTOKCHUECKOE NEHCTBUE.
[TomyueHHbIE HAMM JaHHBIE CBUICTEIBCTBYIOT O J0-
303aBHCUMOM M TKaHECHEUU(PHIESCKOM BIMSIHUH KaIMUs
Ha IPOLECCHl Jerpajaliiu OeKOoB MO ACHCTBHEM Ma-
TPUKCHBIX METAJUIONPOTENHA3.

Buisoowr

1. Huskume mo3bl sx3orenHoro kaamus (0,1 MKr/kr)
MPUBOJIAT K CHUKEHUIO aKTUBHOCTH JIATEHTHOM U 3pesion
¢dbopm MMII9 B cbIBOpOTKE KPOBU U MHOKap/I€ P MpakK-
TUYECKH HEM3MCHHOW aKTUBHOCTH JAHHBIX ()EPMECHTOB B
MO3TE.

2. Bricokue 10361 kagmust (1 MKI/KT) BBI3BIBAIOT J10-
cToBepHOe yBeanueHue aktuBHoctu MMII9 B muokapae
1 1200 BIUSIOT HAa €T0 aKTHBHOCTD B MO3TE M CBIBOPOTKE
KpOBH.

3. Kagmuii oka3bIBaeT MeHee BBIpaKEHHOE JACHCTBHE
Ha MMII2: non BAusiHUEM BBICOKHX 103 KaJMUS [IPOUC-
XOIHUT TOCTOBEPHOE YBEIMUYCHHE AKTUBHOCTH JaHHOTO
(dbepMeHTa B MHOKAp/Ie U CHU)KEHUE ITOTO MOKa3aTes B
MO3re¢.
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EFFECT OF DIFFERENT DOSES OF CADMIUM ON MATRIX METALLOPROTEINASE ACTIVITY IN
THE HEART, BRAIN AND BLOOD SERUM OF RATS
'Fomenko O. Z., 'Shaulskaya O. E., °Kot Yu. G., JUshakova G. A., ' Shevtsova A. I,
'State Establishment “Dnipropetrovsk Medical Academy”, Dnipropetrovsk, Ukraine
2 Educational Establishment “V. N. Karazin Kharkiv National University”, Kharkiv, Ukraine
SEducational Establishment “Oles Honchar Dnipropetrovsk National University”, Dnipropetrovsk,
Ukraine

Cadmium (Cd) is-not an element necessary for metabolic processes in the cell; its accumulation in the body can lead
to disruptionof vital functions of organs and systems, therefore, the molecular mechanisms of its action have been actively
studied. in recent years. The objective was to study the effect of cadmium in different doses (0.1 mkg/kg and 1 mkg/kg) on
the activity of the two enzymes of matrix metalloproteinase family — gelatinase A (MMP2) and gelatinase B (MMP9) in the
brain, heart and blood serum of rats. The method of gelatin zymography was used to evaluate the activity of these enzymes.
We demonstrated that low doses of exogenous cadmium (0.1 mkg/kg) lead to reduced activity of latent and mature MMP9
in serum and myocardium, but the activity of these enzymes is almost constant in the brain. High doses of cadmium (1 mkg/
kg) cause a significant increase in the activity of both gelatinases in the myocardium and decreased MMP?2 activity in the
brain. The received results indicate the dose-dependent and tissue-specific effect of cadmium on MMP-depended protein
degradation.

Keywords: cadmium, MMP2, MMP9, brain, heart, blood serum.
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