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MUCI0JIb30BAHUE JAHHbIX
TOKCUKOJI0r MYECKHX
3KCMNEPUMEHTOB AJ11 OLUEHKHN
COCTOSAAHNSA NPUPOAHbBIX
nonynauuu MEJIKUX
MJIEKOMAUTAROLLNX

B.C. beseaw,
C.B. Myxauesa

®IBYH UHCTUTYT 9KOSI0MMK
pacTteHui U KMBOTHbIX

YpO PAH, 620144, T.
EkatepuH6ypr, Poccuiickas
degepaums

a OCHOBE MCCIIE[JOBAHMI PEMPOAYKTUBHBIX IIapAaMETPOB MEJIKUX MIICKONUTAIOIIMX U3 NPUPOA-
HBIX [IONYJISIMil (HAa MPUMEPE PhIXKeil TONEBKN), OONTAIOUINX B 30HE ACHCTBHS KPYIHOTO MPEf-
NMPUATHS! IBETHOR METAILTYPIHH, H COMOCTABJIEHHS! TOJTYUEHHbIX ITAHHBIX C pE3yJIbTaTaMi TOKCH-
KONOTMUECKHUX SKCIIEPHMEHTOB (XpOHMUECKasi 3aTpaBka caMoK Kpbic Cd), ciestaHa NombITKa OLECHATD
BEJIMUMHY TPAMbBIX 9(dekToB ToKcndeckoro aeictust Cd. OXupanoch, YTO Npu CyLIECTBYIOMMX
YPOBHSIX 3arpsi3HCHUSI, 9MOPHOHAJIbHBIE OTEPH, BbI3BAHHBIC TIPAMBIM TOKCHYICCKUM neucreuem Cd,
He JOJIKHBI npeBbIaTh 7 %, OAHAKO, (PaKTHYECKUE MOTEPH CYIIECTBEHHO NPEBBILIANN PE3YIbTAThI
skerpanossiun. Ha6mogaempie pasnuuusi 00YCIOBIEHbI ICHCTBHEM HA PENPOJYKIMIO KUBOTHBIX 13
NPUPOJHBIX MONYJISILNI BHSITHAX K BHYTPEHHHUX (PAaKTOPOB, BIUAIOIIMX HA PEATN3ALNIO PEPOAYKTHB-
HOTrO MOTEHIMAIA.
Kaioueeble ca06a: 3azpssteniie cpedbl, KAOMULL, NPUPOOHbLE NONYAAUUL, PbLICAR NOAECBKA, IMOPUO-
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HAAbHble nomepu, ﬂlOK'CLlK'O./lOZLt‘t€CKMI:l IKCNEepUMEeHm.

Beenenne. B nacrosiiee Bpems NPUXOAUT YET-
KOe MOHMMAaHKE TOro, UTO B YCIOBUAX BO3pacTa-
IOLErO AaHTPOMOreHHOrO BO3JICHCTBUSI Ha NPUPOA-
HYIO Cpejly UeJIOBEYeCTBO CTPAJjaeT He TOJIBKO OT
NPSAMOro HeONArONPUSTHOTO BO3JEHCTBHS aHTPO-
IOreHHbIX (PAKTOPOB, HO U OT BbI3bIBAEMBIX 3TH-
MH ke (paKTOpaMy HapyILIEHHI COCTOSTHUS OT/IEJIb-
HbIX OMOreoIeH030B 1 Onocepsl B LIETIOM.

TpaguuuonHo HerarnBHbie 3hPEKTH BO3/ICH-
CTBUSI KCEHOOMOTUKOB Ha 4YeJIOBEKa MCCIEAYIOT-
csl B MEMIIMHCKON TOKCHUKOJIOTHH B 3KCIEPUMEH-
Tax Ha j1abopaTOpPHBIX KUBOTHLIX. PasBrBaemast
B MOCJIEJJHUAE NECATUICTUSI CUCTEMA MOHUTOPHUHTA
COCTOSIHMSI IPUPOJHBIX 3KOCUCTEM, UCTIOIB3YIO-
s MUPOKHil HAOOP BUJIOB-MHIMKATOPOB, TAKXKE

IpenonaraeT uX NPUMEHEHNE B KaYeCTBE MOJIEIIb-
HBIX OOBEKTOB JIJISl OLEHKHU BIUSIHUSA XUMUYECKO-
ro 3arpsi3HeHUs! He TOJILKO Ha NPUPOJIHYIO Cpeny,
HO M Ha uejoBeka. YacTo B KauecTBe TAKMX MOJie-
JIell pacCMaTpPUBAIOT MOMYJISLUKM XOPOUIO U3YUeH-
HBIX 300JI0TAMHU BHJOB MEJIKHUX MIIEKONUTAIOLIUX,
06J1afaolHX MIUPOKMM apeajioM, OTHOCUTETLHON
OCEJIOCTHIO, BLICOKOH MIIOJIOBUTOCTBIO M 3HAUH-
TeJIbHOW YMCAEHHOCTHIO B IPUPOJAHBLIX 9KOCUCTE-
max [1,2].

OjIHAKO M3-3a CYLIECTBEHHON PAa3HUIIbI YCIOBUI
BO3HHUKAIOT CIIOXKHOCTHU MPSIMOTO CONOCTABIICHUS
COCTOSIHUS 3BEPLKOB U3 MPUPOAHBIX MONYJIALMNA
1 1a6OpPaTOPHBIX XKUBOTHBIX, TeM Oolice YesoBe-
ka. Ecin B 9KcriepuMeHTe MOXKHO CTPOTO JI03UPO-

besenb Buxrop Cepreesuy (Bezel Victor Sergeevich), JOKTOp GMONOTUHECKMX HaYK, npodeccop, Beaylni Hay4Hbli COTPYAHWK 1a60paTopHUM IKOTOKCUKONOMUN
NONyNALMiA U CO06UIECTB MIHCTUTYTA SKONOMUM PaCTeHHIt 1 KNUBOTHbIX YPO PAH, 620144, r. EkatepuH6ypr, Poccuitckas ®epepauus, beze |@ipae.uran.ru

MyxayeBa Csetnana Banepbesna (Mukhacheva Svetlana Valer'evna), KaHanz,

aT 6UOJIOTMYECKNX HayK, CTapLMiA HAYYHbIA COTPYAHWK Nabopatopum

3KOTOKCUKONOTMN NONYAALMIA U COOBWECTB MHCTUTYTa 3KONOTMM PACTEHMA M HMUBOTHBIX YpO PAH, 620144, r. Ekatepun6ypr, Poccuiickas ®esepauuns, msv@ipae.

uran.ru
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BaThb TOKCUYECKYIO HAarpy3Ky U KOHTPOJIHUPOBATH
YCIIOBUsI, a TaK>Ke 00ecneynuTh OTHOPOJHOCTD Bbl-
OOpPKH XKMUBOTHBIX (F€HETHYECKYIO, IIOJIOBYIO, BO3-
PacTHYI0), TO B IPUPOJHbBIX YCIOBHUSIX COONIOJICHUE
3TUX TpeOOBAHUN NPEJCTABISET 3HAUYUTEIbHbIE
TpyaHocTH. [To aTOi npuuKMHE NpHU UCCIEeAOBAHUN
3arpsi3HEHUs! TEPPUTOPUIl KCEHOONOTHKAMH (B TOM
quCclie, TSKEeNbIMU MeTallllaMu) aBTOPbI, KakK Mpa-
BUJIO, OTPAHUYUBAIOTCS CBEJJEHUSIMU OO0 UX KOH-
LEHTPALUSAX B OPraHax, TKaHsIX WM OpraHu3Me B
1eJIoM [2-5], pexke M3ydaroT peakiuio Ha BO3JeH-
CTBUE (PU3NOTOrHYECKNX, ONOXUMUYECKUX U NTOITY-
JSIMOHHO-LIEHOTHYECKUX nokasaresei [6-10].

BaxkHelunMKu XapakTepUCTHKAMH, KOTOpPbIE
HEOOXOAMMO PErucTpupoOBaTh NpU U3YYEHUU TOK-
CUYHOCTH Cpefibl OOUTAHUS sl JKUBOTHBIX, UMEsT
B BUJly U Ol1aronojiyuyue 4ejaoBeKa, siBISIOTCS pe-
NPOAYKTHBHbIE 110KA3aTENH, IIOCKOJIbKY UMEHHO
OHHU ONPEJEIAT X0/ HPOLECCOB NOMYISALUOHHO-
ro Bocnpou3ssojacTsa. CII0XKHOCTb CONOCTABIEHUS
JQHHBIX 110 NJIOJOBUTOCTHU U 3MOPHOHAJIBHBIM I10-
TEPAM Y MIIEKOIUTAIOUIMX U3 IPUPOJHBIX MOMYJIs-
1IMH U JaOOPATOPHBIX XUBOTHBIX 3aKJII0YAETCS B
TOM, YTO Y IUKUX BUJIOB 9TH IapaMeTPbl OIpeeIs-
IOTCSl HE TOJIBKO YPOBHEM TOKCHUYECKOH HArpy3KH,
HO ¥ BIIMSIHUEM «BHYTPEHHUX» (pa3HOKAYECTBEH-
HOCTBIO 0COO€EN, NENCTBUEM MJIOTHOCTHO-3aBUCH-
MbIX MEXAaHU3MOB) M «BHEIIHUX» (MO3aNYHOCTHIO
10JIeN 3arpsA3HEHUs], TETEPOTEHHOCTBIO MUKPO-
CPeJIOBbIX TAPAMETPOB CPE/ibl, MOTOAHO-KINMATH-
YeCcKHUMHU ycIoBusiMH) (pakTopoB. B nogoGHo#M cu-
Tyaluu BCTaeT npoodiieMa pasjesneHust a¢pdekTos
NPSIMOTO ¥ OIIOCPEJOBAHHOTO BO3[IEHICTBUS TOKCHU-
YECKUX areHTOB Ha PENpOJyKTUBHBIE IapaMeTPbl
JKUBOTHBIX.

Lleab pabombt — oueHUTH NpsAMble 3(PPEKTHI
TOKCUYECKOTO JIEHCTBUS 3arPsI3HEHUs] CPeJbl PO-
MBILIJIEHHBIMHM BbIOPOCAMHU METaJlJIypPruyecKoro

MpOM3BOACTBA, cofepxkatumu Cd, Ha penpoayk-
THBHbIE MapaMeTpPbl MEJIKUX MJIEKONUTAKOUUX
M3 NPUPOAHBIX NOMYJISIUNA (Ha MpUMepe pbIXKen
IIOJIEBKH); COMOCTABUTH PE3YJbTAThl C JAHHBIMU
9KCIEPUMEHTOB MO XPOHMYECKON 3aTpaBKe Ja-
6opaTOpHBIX KUBOTHBIX coeuHeHusiMu Cd; pac-
CMOTPETh BO3MOXKHOCTb 9KCTPANOJSIUU IKCIIEPHU-
MEHTAJbHbIX IaHHBIX HA MPUPOJIHbIE MONYJISIUH
AMKMX BUIOB MJIIEKOIUTAOILIMX.

Marepunannsl 1 MeTObI HccaeoBanns. B pado-
T€ MCIOJIb30BAaHbl MaTEePHAJbl, MOJTYUCHHbIE MIPH
MCCIIeIOBAHUM HACEJIEHUS] MEJIKUX MJIEKONUTAlO-
KX B 30He aeiictBus (1-2 u 4-6 kM) KpynHeiue-
ro Ha Ypajie npefnpusTus 10 BblIIaBKE MEU U3
nepBUYHOro ceipbs (CpefHeypaabcKoro Mefiensa-
BUJIBHOTO 3aBOJIa) M HAa 3HAUYMTEJBHOM Y/laJICHUH
ot Hero (20-30 kM), Tie YpOBEHb 3arpsi3HEHUs TEp-
puTOpUHU OJIU30K K YPOBHIO PETMOHAIBLHOTIO (POHA.

B kaudecTBe MOJEIBHOIO 00bEKTA UCIOJb30Ba-
M peIKYIO noneBky (Myodes glareolus Schreber,
1780), nomMuHUpYyIOLIYIO B coO0OuIECTBAX Mell-
KUX MJIEKONUTAIOUIUX CPABHUBAEMbBIX TEPPUTO-
puid. 2KMBOTHBIX OTJIABIMBAJIU JIMHUAMU JIOBY-
IIeK B T€YEHME NMEPHOJia MACCOBOTO PA3MHOXKEHUS
(Maii-aBrycT) OJITHOBPEMEHHO Ha BceX yuyacTKax. B
paboTe UCHONIb30BAIM TOJIBKO Pa3MHOXKAIOLIUXCS
caMoK (Iepe3uMOoBaBIINX U NPUOBLIbIX), HapaMe-
TPbl PENPOAYKIMH IOKYMEHTUPOBaHbl y 348 oco-
6eit (Taba. 1). OueHnBaMu NOTEHIMAIBHYIO (YUC-
JIO XKEJIThIX TeJl OEPEMEHHOCTH) U (DAKTUUYECKY IO
(uncno Xu3HECnOCOOHBIX I9MOPUOHOB) TJIOI0BU-
TOCTb, 001IUE IMOPUOHAJIbHBIE NOTEPU (PA3HOCTD
MEXK/1y YMCIIOM XKEJIThIX TeJl U KUBLIX IMOPUOHOB,
B % oT umciaa keateix Ted) [11]. CaMku ¢ nonHbIM
CPBIBOM OEPEMEHHOCTHU U3 PACcUETOB UCKIIIOUEHBI.

J1y1st ONleHK¥ YPOBHSI MHAMBHU/YAJIbHON TOKCHYE-
CKOW HAarpy3Ky Ha OPraHU3M Y MOJIEBOK OTOMpan
00pa3siibl COIEPKIUMOro XKelyaKkoB (n = 216), KOH-

Tabauya I

PenpoayKTHBHbIE XapaKTePUCTUKU CaMOK pbieii NoNeBKM (B pacyeTe Ha 1 caMKy), HacenaLnxX
3arpsisHeHHbie U GOHOBbIE TEPPUTOPUU

TeppuTopusa uccneaoBaHus

UccnenyeMbid napametp

®oHoBas 3arpsisdHeHHas
Ananusunpyemas BbiGOpKa 186 162
KonunyecTBo enTbix TeN 6epeMeHHOCTH 6,63+0,11 6,43 + 0,11
Pa3mep BbIBOAKA (YMCNO KMUBbIX IMOPUOHOB) 6,01 £0,16 5,75 £ 0,15
06wme ambproHanbHble notepu, % 9,7+1,2 86+1,2
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nenrpauuio Cd (MKr/r cyXoi Macchl) B KOTOPBIX
onpeeNnsii METOOM aTOMHO-a6COpPOIUOHHON
ciiekrpomerpun (AAS 6 Vario, Analitik Jena AG,
['epmanusi) B 1a00paTOpuy IKOTOKCHKOJIOTUY 110-
nynsuuit u coobuiects MOPuZK ¥pO PAH (atre-
crar akkpeuTaiun Ne POCC. RU0001.515630).
Cyrounoe norpeduenue kopma (P, r cyxon mac-
Cbl) PACCUYMTHIBAJIN MHIUBUYATBHO MO (hOopMyJIe
[12]: P = (1.42 + 0.08<m), rge m — mMacca ocoow, T.
Cyrounoe nocrymiienne B opranusm Cd ¢ kopMom
(MKr/r Macchl Tena) oleHuBaIu [uddepeHuupo-

BAHO JJIS1 KAXKI0M 0COOHU 110 MHANBUIYaIbHON KOH-
[IEHTPALAN 3JEMEHTA B COAEPKUMOM KeJyJiKa U
KOJIMYECTBY MOTPeOIIEMOro €10 Kopma.

JLJ1st AKCTPAnosiuu 9KCIEPUMEHTAIbHbIX JlaH-
HBIX Ha 0COO€H U3 MPUPOIHBIX MOMYJISLUI UCTIOJIb-
30BaJIM CBEJICHUSI U3 JIUTEPATYPHBIX UCTOYHMKOB
[13-22], mosy4yeHHbIe TPU XPOHUYECKOM 3aTpaBKe
caMoK Kpbic cossimu Cd (Tabun.2).

CraTHCTUYECKHAH aHAIU3 OCYLIECTBJISIN B Ma-
kere Statistica v.8.0. {51 oleHKH pa3janyuii B CO-
nepxxannu Cd B paljioHe NCNObL30BaJIM HEMapaMe-

Tabauya 2
PenpoayktuBHbie 3¢ deKTbl Cd y caMOK Kpbic B 1a60PaTOPHOM 3KCNEPUMEHTe
MUCTOYHMK CxeMa 3KCrepuMeHTa, 03bl (MKI/T/CyTHN) Hab6nopaemblit adpdeKt AMOPHDHATLHEIE
notepu, %*
[13] ByTRIEaHND, Bolsgngn:b?epemeHHocm @em CHUMEeHWe pa3Mepa BbIBOAKA Npu abdekr
103bi: 0; 20: 40: 60; 80 po3ax 60 u 80 MKr/r.cyt OTCYyTCTBYET
[14] BHyTpmmenyaﬁo:;:'\,Ag:Hv(l)csT;eqeHme B CHUMeHMe pa3mepa BbIBOAKa Npu 03e addekt
10br: 0: 0.1; 1.0; 10.0 10 MKr/r.cyT 0TCyTCTBYET
BHYTPMMENYA0YHO, 0 U BO BpeMs BepeMeHHOCTH (C IMOPMOHANbHBIE MOTEPU AOCTUraNK bheKT
[15,16] 7 no 16 aeHb) 45% npu pose BV TETRYGT
n03sl 0; 0.04; 0.4; 2.0; 4.0; 12.0; 40.0 40 MKr/.cyT Ry
BHyTpMKENYA04HO, BO BpEMs GepemMeHHOCTH (C 6 no ST
[17] 18 peHb) Pasmep BblBOAKA He U3MEHANCA oTCyTCTRYET
posbli: 0; 10.0; 25.0; 50.0
(18] BHYTPUKENYA04HO, B TEYEHME BCE 6EPEMEHHOCTH 91M56 %Mg}oHﬁg;H;ngOQT%p;:r(}CrTZEM;(l)/IO/gT
po3bl: 2.5; 5.0;10.0; 20.0 npy oze 20.0 2.0
(19] BHYTpUKENYA04HO, B TE4YEHNE BCEW 6EPEMEHHOCTH IMOpHOHaANbHbBIE NOTEPU COCTaBUN
posbl: 0.075; 0.75; 7.5 15.0; 17.7; 18.5 cooTBETCTBEHHO 7.0
CpbiB 6epemeHHocTH y 40% camoK npu
[20] b Hapae & Te;(?::faoﬁegesn\{le;ggcfg éc 1m0 6 aexb) pose 5.0 Mkr/r.cyt; y 87 % - npu gose oé;’;qéf;;ﬂ
# SRy =SS SR 10.0 mKr/r.cyT)
BHYTPUKENYA04HO, B Te4EHHUe BCeH 6EPEMEHHOCTH
[21] 103a: 0.5 ImGpuoHanbHble notepu 11.4 % 6.7
[22]** C KOpMOM B TeyeHne 6epeMeHHOCTH Am6puoHanbHbie notepu (pesopbums) abdekr
(c 9 no 19 pexb); gossl: 0; 3.0 0o 47% OTCyTCTBYET

lpumeyanme: * - Halin OLEHKN SMOPUOHANBHBIX MOTEPb ANA NPUPOAHbIX NONYASLMIA PbIXEN NONEBKM Ha OCHOBE
3KCNEepPUMEHTANIbHbIX PE3YNbTAaTOB ** - 3KCMEPUMEHT HA 1ab0PATOPHbIX Mbillax.
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TOKCUMKOAOTUYECKMIA BECTHUK ~-1 (136)

tpuyeckuil rect Manna-Yurthu (U), 1iist cpaBHEHUst
PENpPOAYKTUBHBIX MOKa3aTellell UCIOJb30BaIN
IBYX(haKTOPHBII IUCHEPCHOHHBIN aHAJIN3, 3HAYNU-
MBIMHU cuuTau paznuuus npu p<0.05.

PesyabTaThl n 06CyKI€eHHE.

[Tocrynnenune Cd B opraHu3M caMOK pbIKeH MO-
NeBKH ¢ KOpMOM. Kak mpaBuiio, TOKCHKOJIOrHie-
CKHE 9KCIEPUMEHTbI OCHOBAHBI Ha JIMTENbHON
3aTpaBke J1a0OPATOPHBIX KMBOTHBIX COOTBET-
CTBYIOLIMMH 03aMH TOKCUYCCKUX areHTOB, 1O-
CTYNAIOUUMHI B OPTaHU3M pa3HbIMHU crocobaMu
(nepopaiibHO, HHTASIMOHHO, TIOJKOKHO U JIP.).
[Tpy MHOrOKOMIIOHEHTHOM COCTaBE PAIIMOHOB XKH-
BOTHBIX B IIPUPOJHBIX YCIOBUSAX, MO3aHYHOCTH
3arpsi3HEHUs] U BO3MOKHBIX Pa3IMUMsIX COCTaBa
KOpMa B I'paJIMeHTE 3arpsi3HEHUs cpefibl Hanbouee
aJIcKBaTHO KOJIMYECTBEHHO OLIEHUTH «I030BYIO Ha-
rpy3Ky», MOKHO YUHUTBIBasi KOHIIEHTPALUIO 2JIe-
MEHTa B COJIEPKUMOM XKeJyjiKa 1 00 bEM CYTOUHO-
ro norpebueHust Kopma. CoriaacHo HalllMM IaHHbIM
cpennsis KoHueHTpauust Cd B KopMe pa3MHOXKar0-
I[MXCSl CAMOK C 3arpsiI3HEHHBIX Y4acTKOB (4.27 MK-
r/r) cymectBento (U, . p<0.0001) npesbimana
conosble (0.92 Mxr/r) 3Hayenus [23]. Ha ocnoBa-
HuM g depeHInpOBaHHBIX PACUETOB CYTOYHOTO
nocrymierusi Cd ¢ KOpMOM B OpraHU3M OTHEJIb-
HbIX 0COO€il MOXKHO OIIEHUTh OCOOEHHOCTH pac-

npeesieHus «J030BON HArPy3KU» B aHAJIM3UpPYye-
Mot BbiOOpKe (puc.l).

PenpopykTuBHbIe Moka3aTeau CaMOK pbIXein
nonesku. ITokazaTenn penpopyKiuu caMoK pbl-
el MOJIEBKH, HACESIOUIMX CPaBHUBAEMbIE Tep-
pUTOpPMH, IPUBEJEHBI B Tabnune 1. ¥ nonesok,
OTJIOBJIEHHBIX Ha Pa3HbIX yuyacTKax, HE OTMeYasn
3HAYUMBIX pa3JIM4uil B pa3Mepe BbIBOJIKA, MOTEH-
[MAJIbHOW MJIOJIOBUTOCTHU U YPOBHE 3MOPHOHAIb-
HBIX HOTEPb. DTOT (PaKT CBUAECTEIBLCTBYET KakK O
JOCTaTOYHO BBICOKOH KOHCEPBATUBHOCTH IMOKa3a-
Teel penpoayKIuH, 00ecreunBatOIUX IPOIECChl
HOMNYJISIIMOHHOTO BOCIIPOU3BOJICTBA B FeTEPOreH-
HOM cpejie, Tak U 3(P(PEKTUBHOM JIEHCTBUM BHY-
TPUNONYJISAIUOHHBIX MEXaHU3MOB TOJJIeP>KaAHUS
YUCJIEHHOCTU BUJA B HECTAOMJIBbHBIX YCIOBUSX.
HeiicTBue 3TUX (PaKTOPOB B 1aGOPATOPHBIX UCCIIE-
JIOBAaHUSIX OLEHUTHh HEBO3MOXHO BBU/IY KOHCTAHT-
HOCTH YCJIOBHI1 IPOBEJIEHUS KCIIEPUMEHTA.

JlaHHbIE TOKCHKOJIOTUYECKUX IKCIEPUMEHTOB,
CONOCTABIEHUE C PE3yIbTaTaMH U3 NPUPOAHBIX
nonyJasiquil peikei nosiesku. B Tabnune 2 npu-
BEJICHBI JIUTEPATYPHBIE CBEICHUS O BO3ICHCTBUU
pas3HbIx 103 conenn Cd Ha penpojyKTUBHbIE MOKa-
3aTeN caMOK J1abOpaTOPHbIX KPbIC B TeueHue Oe-
PEMEHHOCTH (IIPU BHYTPUKEITYTOYHOM TOCTYILIIE-
HUN).
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CYTO‘IHOE NNOCTYIUICEHHE 3JICMEHTA

Puc. 1. CytrouHoe noctynneHme Cd ¢ KOpMOM (MKF/T MaccChl Tena) B OpraHnam 0CoBein pbiein NoNeBKu,
Hacenswwmx GoHOBbIE N 3arpsA3HEeHHbIe y4acTkU. 1 - GOHOBbIN Y4ACTOK; 2 — UMNAKTHbLIA Y4aCTOK;
3aWTpuxoBaHHasA 061aCTb - 401 CAMOK PbIXEN NONEBKK, MOJAYYaBLIMX C KOPMOM CyTO4HYt0 f03y Cd,

npesblwatouyto 0,75 MKr/r maccel Tena.

39



AHBAPb — ®EBPAJIb 2016

e s

Ilns mpumepa pacemorpuM fnannbie B.M. Ka-
3aukoBa ¢ coaropamu [19]. [Ipu Xxponnyeckou 3a-
tpaske Cd 1a6opaTopHBIX KpbIC 10301 B (.75 MK-
r/r Macchl TeNa CPE/IHUI YPOBEHb SMOPHOHAIBHBIX
noteps y HUX He npesbiiran 15% (Ta6m.2). Cormac-
HO TPEJICTABJIEHHOMY BbILIE PACIPEEICHUIO CY-
touynoro norpednenust Cd ppIKUMH MOJEBKAMHU,
MoA0OHYI0 103y ¢ KOPMOM MOKET MOJy4aTh J10
47% >KVBOTHBIX, HACEJISIOIIUX 3arPSI3HEHHBIE TEP-
putopuu (puc.l, 3alTpUXOBaHHAs YacTh rpadu-
Ka). B 9T0il «KpuTHYECKOI» IPyMIe CaMOK aMOpH-
OHaJIbHbIE MOTEPH HE JIOJKHBI NPEBLILATL 7%.
AHaJIOTHYHAsl 9KCTPANONALMUs JaHHBIX APYTrux
asropos [18,21] moka3ana, 4TO Ha 3arpA3HEHHBIX
yuacTKax o0mine aMOpHOHaIbHbIC TOTEPHU Y MOJIE-
BOK, 00ycoB/ieHHbie noctynnennem Cd ¢ kopMoMm,
He JIOJIKHBI IPEBbINIATH 9TH 3HaUeHus (Tabm.2). Y
OJIEBOK ¢ (POHOBBIX TEPPUTOPHI OOIHE IMOPH-
oHasbHbIe noTepu 3a cyer Cd, paccunTaHHbIC Ta-
KMM e Coco60oM, He JIOJIKHbI TPEeBbIaTh 3%.

B Tabsauiie 2 npuBeleHbl TAKXKE IaHHbIC JPYIUX
ABTOPOB, OTMEUAIONIMX UHbIE HAPYILIEHHUS PENPO-
NYKTHBHOIO Ipolecca y KpbIC B J1abopaTOpHOM
SKCHEpPUMEHTE. DKCTPAMoNsIus ITUX yCIOBUU
Ha maHHble no nocrymiaeHuto Cd ¢ nuiiei K pbl-
UM TI0JIEBKaM MoKasaja, 4YTO B Haulem cilydae
He cleflyeT OKU/aTh MOTOOHBIX NPOSBICHUH TOK-
CHYHOCTH B IIPUPOJHBIX HOMYJIALMSAX MOJEBOK Ha
3arpsi3HEHHON TEPPUTOPHHM, B MEPBYIO OUEPEIb,
M3-32 OTCYTCTBUSI B 9THX MOMYJISAIHUSX 103, OA00-
HBIX 9KCIEPUMEHTAJIbHbIM 3aTpaBKam (puc.l). B
MCIOIb30BAHHOM HAMM MOAXOJIE€ HE YUYUTHIBAIOCH,
4TO B ONPEEIIAEMOIl HAMI «KPUTHIECKOW» IpyNIe
JKMUBOTHBIX UMEIOTCSI TaKKe 0coOHM, MOJTyyaromue
exenHeBHo 10361 Cd, BbIlIE MOpOra, yCTaHOBJICH-
HOTrO Ha OCHOBAHHMH IKCIIEPUMEHTAILHBIX JAHHBIX.
OjHaKO B CHJIY JIOTHOPMAJIBHOIO XapaKTepa KpH-
BOI pacnpefienenus cyrounoro nocrynnexns Cd
B NPUPOJHBIX MOMYJIAIUAX KUBOTHBIX 0] TAKO-
BBIX CHJILHO YMEHBIIAETCS C yBEJIMYCHUEM JI03bI U,
BEPOSITHO, HE MOXKET CYIIIECTBEHHO U3MCHUTD Ha-
i oueHku (puc.l).

CNUCOK NUTEPATYPbI

3akmouenne. Tokcnueckoe Bausune Cd Ha pe-
NPOAYKINIO MJIEKONUTAIOMIUX XOPOLIO M3BECT-
Ho. I1pu Beeil yCIIOBHOCTH HAIER 9KCTPAONISIUH,
IPUBOJIMMbIE OLEHKM B ONPEJIeIEHHON Mepe OTpa-
KAIOT BO3MOXHbIE 3 (EKTHI PSIMOTrO ICHCTBHS
3arps3HEHMs] CPeibl Ha NMPUPOJHBIC TIONYJIAINK
pbikeit noneBku. [Ipu ypoBHSX 3arpsisHEHNU, pe-
aNbHO CYLIECTBYIOLINX B 30HE JIEHCTBUS U3YUECH-
HOrO HAMMJ MCTOYHMKA OMUCCHHU TOJITIOTAHTOB (B
tom uncine, Cd), B pe3yabraTe NogoOHOM 9KCTPAIO-
AU SMOPHOHANIBHBIE TIOTEPHU, BbI3BAHHBIE TIPS~
MbIM ToKcuuyeckuMm Bosjienictsuem Cd, B cpejiHeM
HE JOJIKHBI TpeBbImaTh 7 %.

OpnHako MPUBOAMMbIE BbILIE OLNCHKH OTIHYAIOT-
cs OT peajibHbIX AAHHBIX, MOJYYCHHBIX [l Pbl-
xeil monesky (tads.l): obuue sMOpHOHATbHbBIE
MOTEPH HA 3arPSI3HEHHOM M OCOOEHHO Ha (POHO-
BOM yYacTKax IPEBbIIIANIM PE3yJIbTaThl IKCTPANO-
asuuu (Taba. 2). Habnionaembie pa3innius MOryT
ObITH OOYCIIOBJICHBI BIMSAHUEM Ha PETPOAYKIHIO
MHOXECTBA BHEITHUX (PAKTOPOB, C KOTOPHIMU XKH-
BOTHBIE €KEIHEBHO CTAJIKUBAIOTCS B IIPUPOJHON
cpefie (ypoBeHb JIOKANbHOM YNCIEHHOCTH, MPO-
CTpaHCTBEHHAs U JleMorpaduyeckas CTpyKTypa
MOMyJsUH, MEX- U BHYTPUBH/IOBAsE KOHKYDPEH-
1MsI, KOPMOBbBIE 1 3aLIUTHbIE CBOMCTBA CPEfibl, 110-
rOHO-KIUMaTnueckue GpakTopbl 1 T.1.). Bee atn
¢hakTOpbI MOTYT HPAMO M KOCBEHHO BJIMATH HA pe-
aNN3alIo PEIPOAYKTUBHOIO MOTEHIINANA MEJIKUX
MIeKonuTaomux. IIpuBejieHHbIe OlleHKH 3MOpH-
OHaJIbHBIX OTEPH B MPUPOJHBIX MOMYJISUAX Pbl-
JKell TIOJIEBKM COOTBETCTBYIOT KOHKPETHBIM YPOB-
HSM M CTPYKType 3arpsisHeHus. HeobGxopaumo ¢
OCTOPOKHOCTBIO OTHOCUTBCSI K BO3MOXKHOCTH 9KC-
TPaNoJISNE HACTOAIMX BbIBOJJOB HA IPYTHE IKO-
TOKCUKOJIOTHUECKHE CUTYALUN, IPY KOTOPBIX YPO-
BEHb SMOPHOHAJILHBIX IOTEPb, BEI3BAHHBIX IIPSIMOI
tTokecn4HOCTHI0 Cd, MOXET ObITh HHBIM.

Pa6oTa BbITIO/IHEHA TPU (DUHAHCOBOW MOJJICPXKKE
[porpammsi [pesuguyma YpO PAH (mpoekr 15-
12-4-28), (H111-2840.2014.4) u PO®U (rpant Ne 16-
04-00201).
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THE USE OF EXPERIMENTAL TOXICOLOGICAL DATA FOR EVALUATION OF THE STATE
OF NATURAL POPULATIONS OF SMALL MAMMALS

Federal State Budgetary Institution of Science, Institute of Plant and Animal Ecology, Ural Branch, Russian Academy of Sciences,
620144, Yekaterinburg, Russian Federation

An attempt was made to estimate the dimension of direct toxic effects of exposure to Cd on the basis of
researches on reproductive parameters in small mammals in natural populations ( on the example of red-backed
vole) inhabiting localities of large-scale non-ferrous metal plants and comparison of results obtained with outcome
of toxicological experiments ( chronic exposure of female rats to Cd) ). It was expected that at the existing pollution
levels, embryonic losses caused by direct toxic effect of Cd shouldn’t exceed 7%; however actual embryonic
significantly exceeded extrapolation results. Distinctions observed are caused by impact of external and internal
factors influencing reproductive potential on fulfillment of reproduction of animals in natural populations.

Keywords: pollution of the environment, cadmium, natural populations, red —backed vole, embryonic losses,

toxicological experiment.
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