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[Tynkr 9 d) npeaBapuTeIbHON OBECTKU JTHS*

PaCCMOTpeHl/Ie INPOEKTA XapPaAKTEPUCTUKH PUCKOB!
aﬂb(l)ﬁ-FeKCﬂXJ’IOpHHKJ’IOFeKCﬂH

IIpoeKxT XapaKTePUCTHKH PUCKOB. ajJb(a-reKcaxJIOPIMUKIOreKcan

3anmncka cekperapuara

1 Ha cBoem BTOpoM coBentannyn KoMUTET 110 pacCMOTPEHHIO CTOHKHX OpraHMYECKUX
sarpsizautenei npuns peuienue KPCO3-2/9 06 anb(ba-reKcaxnopuI/IKHOFeKcaHe1. B myskTe 2 3TOTO
penienust KoMuTET TOCTAaHOBHII CO3/1aTh CIIEHUATIBHYIO Pab0odyto TPYIILY [UIsl JalbHEHIIero
PacCMOTPEHUS TIPEIIOKEHHUS O BKIIOUECHHUH allb(a-TeKCaxIOPIUKIOTeKCaHa B IIEPEUHH B
npunoxenusix A, B, n/umu C k Kousenuun (cm. mroxkymentst UNEP/POPS/POPRC.2/15 u
UNEP/POPS/POPRC.2/INF/7) 1 moAroTOBKH MPOEKTa XapaKTEPUCTUKH PUCKOB B COOTBETCTBUH C
npunoxenueM E k Konsenmmu.

2. CITUCOK 4JIEHOB CIIENUANTbHON paboyeil TPpyIIibl 10 aib(a-reKCaxJIOpPIUKIOTeKCany U ee
nabmoaareneii cogepkurcs B mpunoxernu V B rokymenre UNEP/POPS/POPRC.2/17.

3. TunoBoii miaH padoThI [0 MOATOTOBKE MPOEKTA XapaKTEPUCTHUKH PUCKOB ObLI IPHHST
KomwureroM Ha ero BTopom COBEIIaHMK",

4. B coorerctBuu ¢ pereHrneM KPCO3-2/9 v THHOBBIM IJIaHOM PabOThI, YTBEPIKACHHBIM
KomuTterom, cnennansHas paboyas rpymma 1o aiab(a-reKcaxyIopuuKIOreKCany MOAr0TOBIIIA TIPOSKT
XapaKTEPUCTUKU PUCKOB, KOTOPBIM COJEPKUTCS B MIPWJIOKEHNH K HacTosmeH 3amucke. [Ipoexr
XapaKTEPUCTUKU PHCKOB HE MOJBEPTANICS OPHUINATFHOMY PEJaKTHPOBAaHUIO. JomoTHNTEbHAS
uHdopmanus u ceoliku coaepxkarcs B rokymenre UNEP/POPS/POPRC.3/INF/27.

* UNEP/POPS/POPRC.3/1/Rev.1.
1 Cwm. noxyment UNEP/POPS/POPRC.2/17, npunosxenue |.

Tawm xe, mynkt 36 u npunoxenue |1 A.

K0762850 101007

W3 coobpakeHnit 5KOHOMHU HACTOSIINH JOKyMEHT Halle4aTaH B OTPAaHHYEHHOM KOJIMYECTBE SK3eMIIIApoB. [Ipockba k nemeratam
TIPUHOCUTBH CBOM KOIIMHM HA 3aCeJaHMsI M HE 3alpalliiBaTh JOMOJIHUTEIbHBIX KOIHHA.
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Bo3mo:kable neiictBuss Komurera
5. Bosmoxkno, Komurer noxernaer:.

a) HIPUHSTS, C JIIOOBIMU ITONPABKaMH, KOTOPBIE OH COYTET YMECTHBIMH, IIPOEKT
XapaKTepUCTUKU PUCKOB, COJIEPKAIUIiCA B IPUIIOKEHUU K HACTOSIIEH 3aIucKe;

b) MIPUHSTH PELIEHUE B COOTBETCTBHHU C ITyHKTOM 7 CraThy 8 KOHBEHIIMM U HA OCHOBE
XapaKTepUCTUKU PUCKOB TOM, MOKET JIM JaHHOE XMMHUYECKOE BEIIECTBO, B Pe3yJIbTaTe MepeHoca B
OKpY>Kalollel cpe/ie Ha OOJbIINE PACCTOSHUS, BBI3BIBATH 3HAYMTENILHBIE HEOIarONPHUSITHBIE
MOCIIECTBHS JUIS 310POBbS YeJIOBEKa U/ OKPYIKAIOIIEH CPebl, B CHITy Yero IJ00aJbHbIe IeHCTBUS
BITOJTHE 0OOCHOBAHHBI 1 IIPEUIOKECHHUIO CIEAYeT AaTh X0,

C) COTJIACUTHCA, B 3aBUCHUMOCTH OT PCIICHUS, IPUHATOIO IO IMOAITYHKTY b) BBIIIIC:

i) npocuts Bce CTOPOHBI U HAOIIOAaTeNeH MpeCTaBUTh HHPOPMAIIUIO B
COOTBETCTBHH C MpriIokeHneM F k KOHBEHIUH, yUIpeauTh CIIeHHaTbHYO
paboUyro TPYIIITY C ENBIO MIOATOTOBKHU POCSKTA OLIEHKU PETyJIUPOBAHHS PHCKOB
W corJiacoBaTh paOOuMii IUIaH 3aBepIICHHs] Pa3padOTKH TaKOTo MMPOEKTa; JHO0

i) MIPEIOCTaBUTh JIAHHYIO XapaKTEePUCTUKY PUCKOB BceM CTOpoHam u
HaOJIIONATEISIM U OTIIOKHUTE €€.
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Mpunoxenne

AJIBOA-TEKCAXJIOPIHUKJIOT'EKCAH

IHNPOEKT XAPAKTEPUCTHUKHU PUCKOB

[TpoeKT, NOArOTOBIEHHBIN CIENHAIBLHON padouel rpynmnon
1o ayib(ha-TeKCaxJIOPIUKIOTeKCaHy
KomureTa 1o pacCMOTPEHHIO CTOMKUX OPTAaHUYECKUX 3arps3HUTENEH

CTOKTOJIBMCKOW KOHBEHIINHU

ABryct 2007 roga
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NCIHOJHUTEJBHOE PE3IOME

Bynyun CtopoHnoit CTOKroapMcKoi KOHBEHIH, MeKkcHKa MpeCTaBuiIa MPeUI0KEHIE O BKIIIOYSHUH JINH/IaHa, a TAKXKe
anb(da- u 6era-xopuukiorekcana B nprioxerus A, B win C k CTokronsMckoii KoHBeHIUH. [locie corilacoBaHust
MIPOEKTa XapaKTEPUCTUKU PHCKOB JUIsl JIMHJaHA Ha POIIIOM coBemanny KomureTa o paccMOTpeHUIO B HOSIOpe

2006 rona, Komuter npuien k BBIBOLY O TOM, 4To anbda-I XI" Takke COOTBETCTBYET KpUTEPHAM 0TOOpA,
M3JI0KEHHBIM B npritoskeHnn D k KoHBeHINH, 1 0 TOM, 9TO ClleAyeT NMPOBECTH JATbHEHIITYI0 IPOPAOOTKY
MIPEUIOKEHUS X IOATOTOBUTH MPOEKT XapaKTEPUCTUKH PHCKOB.

[ocne mmpoko pacpocTpaHEHHOTO IPUMEHEHHS 110 BCeMy MUPY B TedeHre moutH 40 jer, TeXHIIeCKui
rekcaxyioprukiorekcan (I'XT') 6bu1 moctenenHo 3ameneH uaganoM (ramma-I' XI'). CooGleHnit 0 3HaAYUTETBHBIX
Bujax npuMmenenus texunueckoro ' XTI e moctynano ¢ 2000 roma. B To ke BpeMsi, BBIOPOCHI B OKPYKAIOIIYIO CPETy
MOTYT IMPOUCXOAUTH B PE3YJIbTATC IIPOMU3BOACTBA JIMHAAHA, 4 TAKKEC U3 MECT 3aXOpPOHCHHS OMMACHLIX OTXOH0B,
MOTHJIBHUKOB U 3apa)KEHHBIX 00BEKTOB. B CHily CBOMX ONAcHBIX XapaKTEPHUCTHK U LIMPOKOTO PacIpoCTPaHEHUs
texHnyeckuit ['’XI', Brimovas anbga-I'XI™ kak ero ocHOBHOW M30Mep, SIBIISETCS IIPEIMETOM HAlMOHAJIBHBIX U
MEXIYHAPOIHBIX HOPM PETyIMPOBAHUS U 3aIIPETOB.

Anpda-I'XI" noaBepxeH aOMOTHIECKONW 1 OMOTHYECKOH JIeTpajalliy Pa3IHIHbIX TEMIIOB U CTEIIEHH, B 3aBUCUMOCTH, K
IIpUMepY, OT XapakTepa MPUPOIHON cpeabl, MecTa u knuMata. [Ipeamnonaraercs, uro anbga-I'XI" moxsepxeH OBICTPOI
JIETpaialiiy B TPOIIMIECKUX YCIOBHAX U aKKyMYJIALMH B 00JIee XOIOAHBIX KIMMaTHIeCKUX ycioBusax. Anbda-I' XTI
YMEpEHHO CcTOeK B mouBax. Ha ocHOBaHMM 1oKasaTesneil B BOAHBIX HUIIAX, HAIPUMED, B apKTHUECKOH MTPECHOH 1
MOPCKOI1 BOJIE, MOXKHO CZIeJIaTh BBIBOJ, UTO anb(a-I' XI" 7eMOHCTpHUpPYeT BBICOKYIO CTOMKOCTD B BOAE B XOJOIHBIX
pETHOHaX.

B cuny cBoux huzuko-xummudeckux cBoicTB anbda-I' X" paccenBaeTcsi OT HCTOUHMKOB 10 APKTHKH B pe3yJIbTaTe
COYETaHUs MePeHOCa B aTMOC(epe Ha OONBIINE PACCTOSHUS M OKCAHCKUX TeueHuil. Bricokue ypoBuu anbda-I' XTI
orMeyarorcst B CeBepHOM JIeZJOBUTOM OKeaHe, I'/ie HAKOMMINCH €T0 KPYIIHBIE 3a1ackl, IOITOMY OH MPUCYTCTBYET TaM B
OpraHu3Me Kak MOPCKHX, TaK U Ha3¢MHbIX BUJIOB.

[Moce BBeeHNUS 3aMpeTOB ¥ orpaHn4eHuid Ha anbga-I' XI" 1o BceMy MUpy, YPOBHHU €ro BO3JICHCTBHS B OTAEIBHBIX
paiioHax MOHM3WINCH. B TO ke BpeMs, B paiiloHax, KOTOPBIE TTOABEPTaINCEH Bo3neiicTerto anbda-I' X" HenaBHO, MK B
CHIIBHO 3arpsi3HEHHBIX PallOHaX YpOBEHb MO-TIPEKHEMY OCTAETCsI MOBBIIIEHHBIM. Oco0yio 00eCTIOKOEHHOCTh
BBI3BIBAET BO3ACHCTBUE C MECT 3aXOPOHEHHMS OMACHBIX OTXO/I0B U CBAJIOK, TJI€ MTPOUCXOAMIIO yIaJICHNE TpUMeceit
anpda-I'XI", oOpa3zoBaBIINXCS B pe3ylbTaTe NPOU3BOACTBA IUHAaHA. B cmiry ero croiikoctH, anbda-I' XTI
MO-TIPEKHEMY PETyJISIPHO OOHApPY>KMBAETCSA B OKPYKaIOIIEH cpese Ha HU3KUX (DOHOBBIX YPOBHAX. [lOBBIMICHHBIC
ypoBHHU HaOmonaoTces B Apkruke (ypoBHH B CeBepHOM JIeIOBHTOM OKeaHe MPEBHIIAIOT YPOBHH B OKEaHaxX U 03epax
yMepeHHo# 30Hb1). X0Ts ypoBHH anbda-I'XI" cokparuiuce 6onee uem B 20 pa3 o cpaBHeHuU o ¢ ypoHeM 80-x romos,
B OpraHU3MeE BBICIIUX MOPCKUX U Ha3eMHBIX XUIHUKOB, HAIIPUMEP, MOPCKUX KOTHKOB U O€JIBIX MeBEe/EH,
HaOJII01aeTCsl UL HEOOIbIINE U3MEHEHHUS.

IMockonbky anbga-I'XI" npuUCyTCTBYeT Kak B HA3€MHOM, TaK U B BOJHOW KOPMOBOHI 11€1TH, OH MTOJIBEPIKECH
OMOAKKyMYJSIIAK U OMOYCHIICHHIO B GHOTE M apKTHYECKUX KOPMOBBIX ceTsAX. DakTophl OHoycuieHus (cpaBHEHHE
XUITHUKOB U JOOBIYH) TSI MHOTHX M3 UCCIICIOBAHHBIX BUAOB mpeBbimiaoT 1 (eanuuiry). HekoTopbie sXHBOTHBIC —
0COOEHHO NTHIIE, HO U MJICKOITUTAOIINE TOKE — 00JIaAaroT ClIOCOOHOCTRI0 MeTabonmu3armu anbda-I' XI'. [Tockonbky
9TO YHAaHTHOCEIEKTHBHOE NPEOOpa30BaHNe, B OPraHU3ME MIICKOITUTAONINX, B 3aBUCHIMOCTH OT BH/Ia, MOXKET
MPOUCXOIUTH siBHAST akkyMysisiiust (+) wiu (-) anbda-I'XT .

Anpda-I'XT" mpencrasisiet coboit m3omep I'XI ¢ caMbIM BEICOKAM HEHPOTOKCHIECKAM BO3/ICHCTBHEM TIOCIIE
ramma-I' XT'. Anbda-I'XT" knaccupunupoBaH Kak BEIIECTBO, BO3MOXKHO KaHI[EPOreHHOe Jis yenoBeka (rpymnma 2B)
Mex1yHapOJHBIM areHTCTBOM HCCIIeIoBaHMii B 00nacTu pakoBbix 3aboneBanuii (ARC), mockonbky ero
KaHI[EPOTeHHOE BO3/IeIICTBUE HA YeTOBeKa HeJ0OCTaTOYHO M3YUYEHO, a Ha )KMBOTHBIX JOKA3aHO B JOCTaTOYHON Mepe.
Anbda-I'’XI" BbI3BIBACT THICPILIA3HIO U OMYXOJH MeYeHH B (IOMONBITHBIX) IPbI3yHax. W3 1abopaTOpHBIX OMBITOB
n3BecTHO, uTo aibda-I'XI" Biauser Ha UMMYHHYIO cucTeMy; 3(deKTh moaBieHnss IMMYHHOM CUCTEMbI HaOII0JaTNCh
TaKKe y JoJieil, KOTOpbIe MOABEpravch BO3AeicTBIIO TexHndeckoro ['XI'. DnuaeMuoiornieckue UcciieJOBaHusI
CBUJICTEJICTBYIOT O MOBBIIICHHOMN 3a00JIeBACMOCTH PaKOM TPYIH B pe3yibraTe Bo3zeicTrus anbda-I XI', a Takxke o
TOPMOHAJIBHBIX PACCTPONUCTBAX, BEAYIINX K OCCIUIOANIO U BBIKAIBIIIAM. BBICKa3bIBAIIICH MIPEIIIONI0KEHHUS O
3aMeNICHUH BHYTPHYTPOOHOTO POCTa IUIOIA M allTaCTHIecKoi aHeMun. Ha OCHOBaHMHM XapaKTEPHCTUKU OMACHOCTH U
CIICHApHEB BO3ACUCTBUSA MOKHO IIPUUTH K BBIBOIY, 4To anbda-I' X[ criocoOeH oka3piBaTh HEOIArOMpUsATHOE
BO3JICHCTBUE HA KUBYIO IPUPOLY U 30POBBE UEIOBEKA B 3apaKeHHBIX pernoHax. Ilo onenkam Arenrcrsa CLLIA no
oxpane okpyxatorieit cpeast (AOOC CIIA), Ha OCHOBaHHHM JHEBHBIX JI03 HOTJIOIIEHHUS IS QPKTHYECKUX MOMYJISIIUHA
HaOJI01aeTCs MOBHITIIEHHAs 3a007IeBaeMOCTh PaKOM, XOTsI IaHHBIE OI[CHKH BechbMa KOHCepBaTHBHEI. CJeqyeT CUUTaTh,
YTO OCHOBHBIM OPraHOM, KOTOPBIN IOpaxaroT Bce n3oMmepsl I'XI', ABISETCS eUeHb, OAHAKO, COXPAHSIETCI U PUCK
CyMMapHOro Bo3feicTBus. bosee Toro, kopeHHOe HaceneHne ApKTHKH U ’KHUBas IPUPOAA ITOTO pETHOHA
MOJIBEpraroTcsa BO3ACHCTBHIO mHpokoro kpyra CO3 u Apyrux 3arps3HUTENEH, 4To BeAeT K CYMMapHOMY, @ BO3MOXKHO
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U CHHEPTHYECKOMY BO3JICHCTBHUIO, MMPEICKA3bIBAaTh KOTOPOE 3aTPyJHUTENBHO. TeM He MeHee, OpraHbl
3[paBOOXPAHEHHS B apKTHYECKUX PallOHax MoJararoT, 4TO B HACTOAIIEE BPeMs 3HAUNTEIIbHBIE COLUAIbHBIE,
KyJIbTYpHBIE ¥ 3KOHOMUYECKHE BBITOBI OT TPAJUIIMOHHOTO IMTAHUS NEPEBENINBAIOT PUCKN TaKUX 3arpsA3HUTEICH, KaKk
I'XT', HO B TO K€ BpeMsl, 3TH PUCKH JAIOT €IIe OAHO OCHOBAHME JUI CKOPEHIIIET0 BBEICHHUS MEP PETYINPOBAHUS U
ycTpaHeHus Bcex n3omepoB I'XI' U3 TpaANIIMOHHBIX MIPOYKTOB MUTAHMS.

[Mo >TrM mprurHAM r100aNMbHEBIE IeiicTBUA B OTHOIICHNH anb(a-I XI aBIsMr0TCs 000CHOBAaHHBIMH.
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1 BBEJAEHUE

B npennoxxennn Mekcuky o BKIIOUEHUH JTMHaHa B npuiioxkeHus A, B unu C k CTOKroJpMCKON KOHBEHLIMU U B
MOCJICTOBABIINX JUCKYCCHUSX MMPO3BYUYAN BBIBOJ] O TOM, YTO " JIPyrUe N30MEPhI TeKCAXJIOPIMKIOTCKCAHA TAKKe
sacnyxuBaioT paccmotpenus” (UNEP/POPS/POPRC.2/10). Takum o6pasom, 26 utosst 2006 roma Mekcuka
MPEICTaBUIIA MIPE/JIOKEHIE O BKIIFOYCHUH alib(ha-reKCaxIOpIUKIOreKCcana B mepeunu B nmpuioxenus A, B wiu C
Koueenun (UNEP/POPS/POPRC2./INF/7). Asctpus (o1 nmeru I'epMaHunin) MOArOTOBHIIA IEPBBIN paboumii MPOSKT
no anbda-I'’XT.

Anpda-I'XT" sBIsIeTCS] OOHUM U3 IISITH CTaOMIBHBIX H30MepoB TexHnIeckoro ['XI', XiiopopraHndecKoro MecTUITNAA,
paHee IPUMEHSBIIETOCS B CEIILCKOM X03siicTBe. O0pa3 nmeiictBus nzomepoB ['XI' pa3nudeH Kak ¢ KOJTHYECTBEHHOH,
TaK ¥ ¢ Ka9YeCTBEHHON TOYKH 3PEHHUS C YIETOM UX OHOJIOTHIECKOH akKTHBHOCTH B IIEHTPAIbHOW HEPBHOMN CHICTEME KaK
OCHOBHOM oprase Bo3aercTus. Anbga-I'’XI" oka3piBaeT Ha HEHTPAIBEHYIO HEPBHYIO CHCTEMY TJIaBHBIM 00pa3oM
CTUMYJIHPYIOIIee BO3ICHCTBHE, OJJHAKO OKOHYATEIFHOE BO3ICHCTBHAE CMECH M30MEPOB 3aBUCHT OT €€ COCTaBa

(IPCS, 2001). B uenom I'XT" oTHOCSTCS K HanOoOJIee N3yYSHHBIM MECTUIM/AM B IJIaHE UX MPeoOpa3oBaHuil B
OKpyaroriei cpene u Bosaeiicteus (Breivik et al., 1999).

1.1 HNnenTuukanuoHHble JaHHbIE XMMHYECKOI0 BelllecTBa

XuMHu4yeckoe HauMeHOBaHue: ajb(a-rexcaxiopiukinorekcan (anbgpa-I'’XI)

Haumenosanne UIOITAK: (1a,2a,3b,4a,5b,6b)-rexcaxnopuukiorexcan

Ob6menpunsTeie cuHOHUMBL: 1,2,3,4,5,6-rekcaxiopIiKIorekcaH, anbda-uzomep,
(lanbda,2ansda,36era,dansbha,56era,660eta)-1,2,3,4,5,6-rekcaxI0pIHKIOreKCaH,
anpda-1,2,3,4,5,6-rekcaxnopuukiorekcas; anbha-oenzonrekcaxmopun, anmbdpa-bI'X, anpda-I' XTI, ansha-muanay;
OEH30JITpaHCTeKCAXIIOPU/, TeKcaxiopiukiorekcan-anbgha (Chemfinder, 2007)

Anpda-I'XI" — xupanpHas MOJIEKyJa, JHAHTHOMEPHI MTOKa3aHbl Ha puc. 1.

Homep KAC:

Paremuxa: 319-85-6, (+) anbda-I'XT: 11991169-2, (-) ansda-I'XT: 119911-70-5
Xumunueckast popmyna: CgHgClg

MonexymsipHbiit Bec: 290.83

Puc. 1. crpoenue anpda-I'XT,
C usmenenusmu u3 Buser et al. (1995)

H

I H Cl

Cl

H
Cl cl

Cl

H Cl

H
(+-alpha-HCH (-)ralphaHCH

CraOubHOCTB M CTOMKOCTh M30MepoB ['XI™ 00BsICHSIETCSl OpUEHTAlMEel aTOMOB XJIOpa B MOJIEKYJie. AKCHAJIbHbIC
aTOMBI XJIOpa, BEPOSITHO, CITYXKAaT MECTaMH SH3UMHOM Jerpagauun. B anbga-I'XI" comepkurcs 4 akcuaabHO- U

2 HKBaTOPHAIbHO-OPUEHTUPOBAHHBIX aTOMA XJIOpa, IOATOMY CUHUTAETCS, YTO JIJaHHAs MOJIeKyJa 0oJiee o/ IBEpKEeHa
nerpananuu, yem oera-uzomep (Philips et al., 2005).

111 Qusuxo-xumuueckue ceoticmea

dusnKo-xuMHudYecKkue cBoUCcTBa (cM. oTaenbHbIe cBoiicTBa B Tabmn. 1-1) anpda-I'’ X" 00ycioBIMBAIOT €ro nepeHoc Ha
OoJBIINE PACCTOSHUS 1 "XOJIOHYIO KOHICHCAINIO", 000TaIlleHNEe JaHHOTO BEIIECTBA B XOJIIOJHOM KIIMMAaTe 110
CpaBHEHUIO ¢ KOHLEHTpanuel BOJIM3H HCTOYHUKOB 10 BEICOTHOW M IIMPOTHOI Iikae, onrcanHoi Wania and Mackay
(1996). Anpda-T'XI" Takke MOXKET EPEXOIHUTH B JIETYYee COCTOSIHUE B CHITYy CBOETO JaBJICHHUS Iapa U HU3KOTo

ko3 duLneHTa pa3/iesieHHs] OKTaHOJI-BO3AYyX C MOBEpXHOCTH NouBbl. KoHcraHTa ['eHpH Takke OTHOCHTENILHO HU3KA U
IIOHMIKAETCS C TEMIIEPATYPOI.
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Ta6auua 1-1. OtaenbHble QU3UKO-XUMHYECKHE CBONCTBA (MpockOa cM. npuiioxenue |)

Touka miapnenus (K) 432,

Touka kunenus (K) 561 ;

PacTBopuMocTs B Boe(Mons* M mpu 25 °C) 0,33,

Jasnenue napa (ITa npu 25 °C) 0,25,

Koncranra o 3akony Ierpu (ITa m° mors™) 0,74 ,

Log Kow (25°C) 39,

Log Koa (25°C) 75,

DuU3NYECKOE COCTOSIHUE Kpucraminaeckoe TBepaoe;
1 ATSDR (2005)

» Xiao et al. (2004)

12 BriBoa Komurera no paccmorpenuio CO3 no nHpopManuu B COOTBETCTBHH ¢ NpHI0KeHneM D

Kommurer mo paccmorpernto CO3 mpoBe OIeHKY NpeiokeHns B oTHomeHun anbda-I' XI', mpeacraBieHHOrO
Mexkcukoii (UNEP/POPS/POPRC.2/INF/7, pestomupoBato cekperapuarom B gokymente UNEP/POPS/POPRC.2/15) B
COOTBETCTBHH C TpeOOBaHUAMH B puiokeHnH D k CTOKrosbMCKO# KOHBEHIIMM Ha €T0 BTOPOM coBelannu B JKenese.
B pemennun KPCO3-2/9 Komuret npuiien K BbIBOLY, 4To anbda-I'XI™ oTBeuaeT kputepusm oTdopa, yKa3aHHBIM B
npunoxennu D. KoMuTer Takike NOCTaHOBWII CO3/aTh CHEIHAIBHYIO pabouyIo TPYIINy AJS JanbHEHIIero
paccMOTpEeHHUs NPEATIOKEHUS U MOATOTOBKU MIPOEKTa XapaKTEPUCTHKU PUCKOB B COOTBETCTBUU C NMpHIIokeHHeM E k
Konsennumu.

13 HcTouHMKM JaHHBIX
Hacrosmuii mpoexT XxapakTepUCTUKK PUCKOB OCHOBAH HACJIEAYIOIINX UCTOYHUKAX JaHHBIX:

§ TIlpexacraBieHHoe MeKCHUKOM MpeUIOKEHNE O BKIIIOUCHHH ajib(a-TeKCaxJIOPIUKIOTCKCAHa B TIEPEYHN B
npunoxennsix A, B u/unn C x Kousenumu (UNEP/POPS/POPRC2./INF/7), 2006 rox.

8  Pemenne KPCO3-2/9 Komurera no paccmorpenuto, 2006 ro.

8  Undopmanwusi, npeacrasienHas CToOpoHaMu U HAOIOIATEISIMU B COOTBETCTBHH C MpuiiokeHneM E k
KonBeH1mu: koHKpeTHas u/unu HaydHas nHopmanus: Yeuickas Pecriybnuka, ['epmanus,
Mexnynapoanas cets mo jukBuaaiuu CO3 IPEN), SAnonus, Hseiinapust, Coennnennbie Lltars
Awmepuku; o6mas uadopmanus: Amxup, Crop Life International, KoponesctBo Baxpeiin, MaBpukwui,
Mexkcuka, Karap, Pecriyonuka JIursa u Typuus. Jlannas unpopmanus paMelieHa Ha BeO-caiite
Konsennuu (http://www.pops.int/documents/meeti ngs/poprc/prepdocs/annex Esubmissions/submissions.

htm).

§ Assessment of lindane and other hexachlorocyclohexane isomers, USEPA, 2006.
http://www.epa.gov/oppsrrdl/REDs/factsheets/lindane_isomers fs.htm

8 International Programme on Chemical Safety, ALPHA- and BETA-HEXACHLOROCY CLOHEXANES,
Environmental Health Criteria 123, World Health Organization. Geneva, 1992.
http://www.inchem.org/documents/ehc/ehc/ehc123.htm

8 Toxicological profile for hexachlorocyclohexanes, United States of America Department of Health and
Human Services, Public Health Service, Agency for Toxic Substances and Disease Registry, 2005.
http://www.atsdr.cdc.gov/toxprofiles/tp43.html

§ The North American Regional Action Plan (NARAP) on Lindane and Other Hexachlorocyclohexane
(HCH) Isomers. 2006. North American Commission for Environmental Cooperation
http://www.cec.org/pubs docs/documents/index.cfm?varlan=english& |D=2053

1. IToMHMO 5THX UCTOYHHMKOB HH(POPMAIIUU OBLIT MPOU3BE/IEH MOUCK JINTEPATYPhI B IYOIHMUHBIX
0a3ax JaHHBIX C HCIIOIB30BAHIEM CIIEAYIOIINX 0a3 maHHbIX: Ga3a manubix ECOTOXicology (Ecotox,
http://www.epa.gov/ecotox/) bank nanHbIX 110 onacHbM BemectBam (HSDB, http://toxnet.nim.
nih.gov/cgi-bin/sightmlgen?HSDB), Pubmed (http://www.nchi.nlm.nih.gov
[entrez/query.fcgi?DB=pubmed) u ba3a naHHbIX 3K0J0rHYECKUX npeodpazosanuii (EFDB
http://www.syrres. com/esc/efdb_info.htm. B 1ieiom mouck mpoBOAMIICS 110 XMMUYECKOMY
HanMeHoBaHUIO 1 HoMepy KAC n/uin coyeTaHmio TEXHUUECKAX TEPMUHOB C IENTBI0 TIOMCKA BCEX
MMEIONIMXCS TaHHBIX. [10 TOM jke MPUYUHE PaccMaTpUBAINCh KOHKPETHBIE TEMATHUECKUE 1
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OOHOBJIEHHbIE MAaTEpHAsIbl. B yKa3aHHBIX BBIIIE HOKJIAaX COJAEPIKATCS KOHKPETHBIE CChIIKH, KOTOPbIE
B HACTOSIIEH XapaKTEPUCTHKE PUCKOB HE TIPUBOISATCS OTACIBHO. J[OTOTHUTEIBHBIE CCHUTKH
npusozsrtes B fokymente UNEP/POPS/POPRC.3/INF/27.

14 CraTtyc JaHHOT0 XMMHY€CKOI0 BellecTBa B PAMKAaX MeKIYHAPOIHbIX KOHBEHIU

Anpda-I'XT" sBisiercss KoMIOHEHTOM TexHIYeckoro ' XI', KOTOpBIN peryiaupyeTcs 1Mo MEeHbIIei Mepe IByMs
MEXAyHapOIHBIMY cornamenusiMu. IlepBoe u3 HuX - Opxycckuii nporokon 1998 rona o cToikux opraHuIecKux
sarpsizautelsix (CO3) k KoHBeHIMH 0 TPaHCTPaHHYHOM 3arpsi3HEHUH BO3/lyXa Ha OOJIbIINE PacCTOSHUSA. TeXHUUECKHiA
I'XT" BKJIFOYEH B CIIMCOK B NMPHIIOkKEHUH || K IPOTOKOITY, KOTOPBI OTpaHUYMBAET €r0 MPUMEHEHHE HUCKIIOUUTEIBHO
MIPOMEKYTOYHBIM 3TAllOM B IPOU3BOACTBE APYTHX XUMUYECKUX BEIIECTB.

BropsiM cornamenuem ssiserca PorrepaamMckas KOHBEHIUA O IPUMEHEHUU IPOLEAYPBI IIPEIBAPUTEILHOIO
o6ocuoBanHoro cornacus (ITOC) B OTHOIICHHH OTACIBHBIX OMACHBIX XMMHUYECKUX BEIIECTB U MECTHIIH/IOB B
MmexayHapoaHoi Toprosie. Ha I'XI' (cmech nzomepoB) pacmpoctpansercs npoueaypa [IOC, oH BKIIOYEH B epeUeHb
B pmwiokenud |11 k Konsernnu.

B 2006 rony Kanama, Mekcuka n Coequrennsie LlltaTe mognmucann CeBepoaMepHKaHCKUN PerHOHANBHBIN IIaH
neiicteuii (CAPTI/I) no iuHaany u IpyruM nzoMepam rekcaxiopiukiorekcana. ens CAPII]] 3akirouaercs B
COKpAIIICHUH PHCKOB, CBSI3aHHBIX ¢ Bo3aeicTBueM [ XI' Ha deloBeka M OKPYKaOIIyIo Cpemdy.

B EBponeiickom Coro3e npou3BoJACTBO U MpuMeHeHHe TexHuueckoro I'XI' B kauecTBe MPOMEXYTOUHOIO BEIIECTBA B
XMMHYECKOM MTPOU3BOJICTBE OYIET OKOHYATEIBHO MPEKPAIlleHO He mo3Hee, yeM K KoHiy 2007 rona (Hopma (EC) No
850/2004). T'XT Takke BKIOUYEHBI B TpropuTeTHbIe BetnecTBa (pemienne NO 2455/2001/EC) npunsiteie EC Pamounoi
JIUPEKTUBOM 0 BOAHBIX pecypcax 2000/60/EC.

W3oMepsl rekcaxiIopIMKIIoreKcana, BKIItodas anbda-u3omep, BKIH0YeHbl B CIIMCOK XUMHYECKUX BEILECTB,
noJyiexanux nepoodepegasiM Mepam, Komuccun OCITAP no 3amure MOPCKOi cpe/ibl B CEBEpO-BOCTOUHOMN YacTH
ATtnantuueckoro okeana. Llenb 3akitodaeTcs NpeJOTBpaIleHHE 3arPsI3HEHUS 3TOI0 MOPCKOI0 paiioHa ITyTeM
MIOCTOSIHHOTO COKpAIlleHHs] BBIOPOCOB, YT€UYEK U MOTEPh OIACHBIX BEILECTB.

2 PE3IOME HH®OPMAIIMA, UMEIOIIEN OTHOIIEHUE K XAPAKTEPUCTHUKE
PUCKA

21 Hcrounnkn
211 Ilpoussoocmso

Cam 1o ce6e anbda-I'’XI" He sBISETCA TPEIMETOM TIPETHAMEPEHHOTO IIPON3BOACTBA U NMPEIOKEHN Ha peiHKe. OH
MIPOU3BOJUTCA B Ka4€CTBE OCHOBHON COCTaBHOMN yacTh TexHU4eckoro I'XI', KoTopeli MpUMEHSIETCs B Ka4eCTBE
XJIOPOPTaHUYECKOTO MHCEKTHLIUAA, MIIM XUMHUYECKOTO BEIECTBA, SIBISIOMIETOCS IPOMEKYTOUHBIM ISl IPOU3BOACTBA
ob6oramientoro ramma-I' XT" (muHmana). JIaHHBIX O CYIIECTBYONIEM MPou3BocTBe TexHH4Yeckoro I'XI™ mpeacTaBieHo
He ObLI0, TOT/Ia KaK JIMHaH mo-npexxHemy npoussoautcs (IHPA, 2006).

I'XT" mpou3BoauTCs Ha OCHOBE Tporiecca POTOXMMUYIESCKOTO XJIOpUPOBaHKS OCH301a, KOTOPOE MPUBOIUT K
00pa30BaHUIO MATH B OCHOBHOM CTaOMIBHBIX n3oMepoB ['XI'. BbIxon pa3anyHbIX H30MEPOB BapbUPYETCS B
pe3yibTaTe TeXHUYCSCKHUX PA3IMYMii B TPOM3BOICTBCHHBIX Mpoiieccax. Kak cooOuarT, mpomnopiuu KojaeOmoTcs B
crenyromem auanaszone: anbda-I' XD (55-80 nporentos), 6era-I' XTI (5-14 nporentos), ramma-I' XTI (8-15 mporeHToB),
nenbra-I' XTI (6-10 npouenros) u sncunon-I' XIT (1-5 npouenTos) (Breivik et a., 1999). ManbHeiinie moapodHOCTH O
MIPOU3BOJICTBE ¥ IOBTOPHOM IpUMeHeHNH ocTaTouHbIX [ XI' mpuBOAATCS B TOKYMEHTE
UNEP/POPS/POPRC.2/17/Add.4 (xapakTepuctrka puckoB mo jgunaany) u IHPA (2006). Cnenyromiue cTpaHsl,
MIpeCTaBUBIINE HHPOPMAITHIO B COOTBETCTBHH C MpuiiokeHneM E, coobmmmm, uTo B HacTosee Bpems anbpa-I' X B
HUX HE MPOU3BOIUTCA U He puMeHsercs: Yemickas Pecrryonuka, ['epmanns, Maspukuii, Mekcuka, Hopserus, Karap,
PecnyOnuka JIutea, Typuwms, Iseinapus u Coequaennsie 1lItaTer AMepuk.

212 Topeosnsa u 3anacwi

B cuity ero yHuBepcabHBIX MHCEKTHIMHBIX CBOMCTB TexHuueckuid [' X" ObUI CPOYHO MPUHSAT K IpHMeHeHuto B 40-x
rojlax v BHEJPEH HA PHIHOK B MIMPOKOM MaciiTabe. MHOroo0eaomue neperneKTHBBI 110 BCEMY MHUPY BO3HHKITH B
nouckax Hepoporoi ansrepuarusel JT (IHPA, 2006). Oxnako B cuiny cHmKeHUs 3G PeKTHBHOCTH raMMa-> anbha->
Geta-usomepa Juis 60pb0BI ¢ HacekoMbiMu (Baumann et al., 1980) texunueckuii ['XT™ ObI7T BCKOpPE 3aMEHEH JTMHAAHOM
(> 99 mpouenros ramma-I'XI'). B To e Bpemsi, MPOU3BO/ICTBO JIMHIAHA TIPHBEJIO K BHIPAOOTKE OTPOMHOI0 KOJIHYECTBA
octatkoB ['XI', KOTOpBIE IPUXOAUIOCH yIAISATE WIIH PETyTUPOBATh KAKIMHU—ITHO0 WHBIMU criocobamu. [o pacueram
IHPA (2006) B oTcyTCTBHE TOUHBIX JIAHHBIX, MUPOBOE POM3BOJICTBO JIMHAaHA ITPUBEIIO K BeipaboTke ot 1,9 no 4,8
MIH. TOHH octatkoB ['XI'. Dra orieHKa 3HaYUTENILHO MPEBbIIIaeT HUPPHI, 0 KOTOpbix coobiator Walker et al. (1999),
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KOTOPBIC OTMEYAIOT, YTO 3aMachl COCTABIAIOT puMepHO 2 785 TonH Texandyeckoro ' XTI u 45 toun HeusBecTHbIX [ XI
B Adpuke u Ha bimxaeM Bocroke.

2.1.3 Buoul npumenenus

C 1947 no 1997 roj B OKpyXKakoIIyo cpeay 0buI0 BeicBoOOX1eHo npumepro 10 mutH. ToHH Texanueckoro I'XT (Li et
al., 1999). Breivik et a. (1999) ouenuator norpedbnenune texaudeckoro I’ XI'H npumepro B8 400 000 ToHH TOIBKO B
EBpomne 3a nepuon ¢ 1970 o 1996 rox. Takue maHHBIE CBHACTEIBCTBYIOT O BBICOKOH CTENIEHH HEONPEICICHHOCTH
no06ubIx oneHok. Cormacuo Li and Macdonald (2005), 8 riio6ansaoM notpebinenun Texandeckoro I'XT
nomuaupoBain 10 cTpaH, B nepByto odepens, Kuraii, KOTOpbIi MOTPeOIsT TOYTH MOJOBHHY OT OOLIEMUPOBOTO
konudecTBa. OcTanbHbIe CTpaHbI (B MOPSIIKE YMEHbIICHHUsI OTpeOneHust) — 310 ObiBimit CoBetckuii Coro3, MHmus,
Opannus, Eruner, SAnonust, Coenunennsie Ll tater, Boctounas 'epmanus, Ucnanus u Mekcuka. [IpumeHenue
texandyeckoro ['XI™ ObuI10 3amperieHo B 0OJIbIIMHCTBE 3anaHbIX cTpaH U Snoxuu B 1970-x rogax, HO MPOJOKAIOCH B
Kurae u Poccun no 1983 u 1990 rona, cootBerctBenHo. B 1990 rony Muaus Taxke 3ampeTiiia NPUMEHEHHE
texHuyeckoro I'’XI™ B celibCKOM XO03sIHCTBE, HO OH MO-TIPEeXKHEMY MpUMeHsJIcs B 3apaBooxpaneruu (AMAP, 2004).
[Ipumenenne texunueckoro I'XI" HEYKIOHHO coKpalanock, u ceituac Texundeckuil I' XI™ He mpumMeHsieTcs
MPaKTHYECKU HUT/E B MUpe. B TO ke Bpemsl, 10 HEKOTOPHIM JaHHBIM, IPHMEHEHUSI 3a[1aCOB, OTPAHUICHHOTO
MPUMEHEHHUS JUTS TeJiel 3paBoOXpaHeHus U/UIM HEe3aKOHHOTO IIPUMEHEHUsI UCKITIo4aTh Henb3s (Zhulidov et al., 2000;
Bakore et a., 2003; Qian et al., 2006).

2.1.4 Buwibpocs 6 okpyscarowyio cpedy

Anbda-I'XI" momagaet B OKPYKAIIYI0 Cpeay HECKOIbKIMHU criocobamu. McTopuyecku BoiOpock! anbda-I' XTI
MIPOMCXOJIMIIN B MIpOLiecce U3roToBiIeH!s TexHudeckoro I'XI™ u ero npuMeHeHus B kauecTBe nectuuuna. Anbda- u
6eta- [XT" OTIMYAIOTCS CXOAHBIMU MOJICTISIMH BBIOPOCOB, KOTOPBIE, OJIHAKO, Pa3IMyYHbI 0 cBouM MaciTadbam. Li and
Macdonald (2005) onenuBarot rinodaipHoe noTpednenue anbha-I' XI' (Ha OCHOBaHWH AaHHBIX IO TexHu4eckomy ['XT)
B 6 MyIH. TOHH, ipudeM 4,3 MJIH. TOHH BbIOpackiBaeTcs B atMmochepy. [Tocne 1940-X ronoB BRIOPOCH! HApaCTaU U
JIOCTHTJIY TUKOBOTO ypoBHs B Havyasie 1970-x ronos. B cuiy 3anpera Ha npumenenue anbda-I' XI" B CeBepHoit
AMepuKe, eBpONeHCKUX CTpaHax U SMoHNH, BEIOPOCH! COKPATHUIIUCE, HO BHOBB JIOCTUIIIN MMUKOBOTO ypoBHs B 1980-x
rojiax B pe3yJbTaTe HHTCHCHBHOIO IIpuMeHeHus B ctpanax Asuu. [Tocne 1980-x ronoB mokasaTenu BEIOPOCOB CTaH
BHOBb COKpaIaThcs Onarogaps JabHEHIIMM 3alpeTaM | OrpaHH4YeHUsM, HarpuMep, B Kurae. Briopockr anbda-I'XT"
B OKPYXKAIOIIYIO CPe/ly BO3MOXKHBI TAKXKE U3 MECT 3aX0OpoHeHus onacHbix otxo10B (USEPA, 2006), 13 3anacos u
OCTATKOB ITPOU3BOJICTBA JIMH/aHA, KOTOPbIE HE BCETa PEryIUpYOTCs K O€30I1aCHOCTh KOTOPHIX HE BCEra
nojzepxuBaercs 1oKHbM obpasom (IHPA, 2006). Kpowme Toro, 3arps3HeHHbIe 00BEKTHI (HATpUMeEp, OBIBIIHE
3aBOJIBI TI0 MTPOU3BOJICTBY) MOTYT TAKXKe yBEMUMBATh 3Koaoruueckoe opems ot ansda-I'’XI" (Concha-Granaet al.,
2006). T'epmanus (npeacrasiennas uudopmaiius mo npunoxenuro E, 2007 rox) coobIaeT, 4to mo-mpexHemMy
COXPaHSIETCsl HECKOJIBKO M30JIMPOBAHHBIX HCTOYHHKOB, HAPHMEP, MOTHIIBHUKH U cBajku B ObiBuiei ['JIP (BoctouHoit
I'epmanun), oOpasoBasiirecs B pe3ynbraTe npumenenus Texauueckoro [ XI'. B pesynsrare B 2003 romy 6:1u3
OBIBIIIETO MECTa IIPOU3BOJICTBA HA peke Dib0e rociie JIMBHEH M HABOJHEHUIT B OpraHn3Me pbl0 ObUTH 00HAPYKEHBI
HOBBIIIEHHBIE KOHIeHTpalmH abda-I'’XI". B To ke BpeMs, KOJIMYeCTBEHHbIE OLICHKH BHIOPOCOB U3 MECT 3aXOPOHCHHMS
Y MOTWJIBHHUKOB OIIACHBIX OTXOJI0B OTCYTCTBYIOT.

2.2 Jkojoruyeckas " cyapoa”
2.2.1 Cmoiikocms

Anbda-I'XT" B IpuHIKIIE JETPAJAUPYET B IKOJOTUYECKUX HUIIAX B Pe3yJIbTaTe TAKHX aDHOTHUYECKUX MPOLECCOB, KaK
¢doroaerpananus u ruaponu3. Ha ocHoBaHMH 1a00OpaTOPHBIX KCIIEPUMEHTOB, IpoBeeHHbIX Ngabe et al. (1993),
THPOJIMTHYECKUH 1Tepuo/] noiypacnazna anbda-I' XTI 1eMoHCTpUpyeT CHIIbHYIO 3aBUCUMOCTB OT TemriepaTypsl. [lpu
20°C, pH 8 DT50 cocrasinsier 0,8 roja, a B ycnoBusix 6onee nuskux remmepatyp (5°C, pH 7,8) nocruraer 26 ner. Ha
OCHOBaHMH TaKuX TeMmoB jaerpagamuu Harner et a. (1999) paccunrtanu DT50 ansda-I'XT" B Cereprom JleqoBuTOM
okeane Ha yposue 93 yieT.

B nenom nzomepst ['’XI™ He norsomaror ceer > 290 HM. B cuity atoro npennonaraercs, 4To GpoToIU3 Urpaet
BTOPOCTENEHHYIO poJib B yaanenun anbda-I'XI'. Deo et a. (1991) coobiatot o neproe nonypacnaja anbpa-I' XTI
BOJSIHHICTOM PacTBOPE I10J] BO3IEHCTBUEM COJHEUHOro cBeTa 4-6 cyTok. XO0Ts MEXaHM3M TaKOW Jierpalaliiy HesiCeH,
OBLTIO NOKa3aHo, YTo pacnaj aibda-, Takxke kKak u ramma-I XI' B pe3ysprate HenpsaMoro (GOToNH3a C y4acTHEM
(OTOCCHCHOMITU3UPYIOIINX areHTOB MOXET IEPEHOCHTH 3Hepruio Bo30yxaenus Ha I XI' (ATSDR, 2005; USEPA,
2006). B oTHoIIeHHH (HOTOAETPAIALNH Ha TBEPIBIX MOBEPXHOCTSX, COOOIIAIOT O MEPHOIe Molypacaia Ha TOHKOH
rwieHke, paBHom 91 yacy (ATSDR, 2005). B To ke Bpemsi, 3HaueHHE TAKOTO pe3yJIbTaTa CTABUTCS 10J] COMHEHHUE C
YUETOM BBIIIEYIOMSHYTEIX OBOIOB. 3amepenHas kouctanta OH B armocdepe 1,4x10™2 cm¥/monexyn B cex
COOTBETCTBYET MepHoy Hoaypacmnazsa 115 cyTox (MCHob3yst CPEAHIOI KOHIEHTPAIHIO THAPOKCUIBHBIX PAJUKAIOB
5x10° monexyn/cm® o garnsiv TGD (2003)).

10
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B 3akioueHne MOXKHO CKa3aTh, YTO TEMIIBI Jerpajiallii BECbMa 3aMeUICHHbI, 0OCOOEHHO B YCJIOBHSIX MTOHM)KEHHBIX
temmnepatyp. Ilpeamnornaraercs, 9To GOTONN3 B BOXHOHN Cpeie U BO3AyXE UIPAET JIMIIb HE3HAUYUTEIBHYIO POJIb B
nerpananun anbda-I'XT .

Bruto obHapykeHo, aTo OnoTHyeckast nerpaganus anbda-I' X" TpOUCXOIUT B YACTHIX KYJIBTYPax, IIOYBEHHBIX
pacTBopax, B yCJIOBHUsX (IOJIY-)OJIEBIX UCCICIOBAHHI MTOYB, B OTJIIOKEHUAX U BoJie. [IepBOHAYATIBHO CUUTAIIOCH, YTO
ouonerpanamus [ XI™ B mouBe IpOMCXOANUT B aHAIPOOHBIX YCIOBHUAX, HO B X0JI¢ HECKOIBKUX UCCIIEIOBAaHIA OBLIO
yCTaHOBJICHO, uTo anb(a-I' X" moaBepikeH a3poOHO# nerpagaiuu, MpUYeM B HEKOTOPBIX CIIydasiX Jake ObICTpee, YeM B
aHa’poOHBIX ycmoBusax. O pacmaje Takxke COOOMIaeTcss B METAHOTEHHBIX U cepononmkaromux ycnosusx (Phillips et
al., 2005).

Amna3po0OHbIi MeTabomuueckuil myTh anb(a-I XI' Benet uepe3 nexJI0pupoBaHue K 00pa3oBaHUIO
TETPAXJIOPIKIIOreKcana, IuxIopheHosa U TPUXJIOPPEHOIa, a B METAHOTEHHBIX YCIOBHUIX 00Pa30BBIBATUCH XJIOPOEH30IT
n OeH301, MPUYEM IIOCIIeTHHE /1B MTPEACTABIISIOT OO0 CTaOMIIbHbIE KOHEUHBIE MTPOIYKThI. DTH METa0OINUTH MOTYT
OBITh MOJIBEPIKEHBI ANIbHElIIIeH adpoOHOI Witk aHaspoOHON MuHepanu3aiuu (Bachmann et al., 1988; Phillipset al.,
2005). B umCTHIX KyJIbTYpax, a TAKXKE B 3aTOIUICHHBIX TIOYBAX HAMOOJIEE JIETKO JIEXIOPUPYEMBIM H30MEPOM SIBISIETCS
ramma-I'XT', 3a koropeim cieayer anbda-I' XI' B anaspoOHbIx ycnoBusix (Jagnow et al., 1977, MacRaeet al., 1967).

B aspoOHbIX ycnoBusx anbda-I' X[ gerunpoxiopupyercs B HOUYBSHHBIX pacTBOpax 10 00pa3oBaHUs
NEHTAXJIOPIUKIOreKcaHa. MoxeT POUCXOAUTE | JalIbHelinee mpeoOpa3oBaHue B TETPaxJIOpOCH30I I
TpuxJIopOeH301 ¢ obpasoBanueM auxiopoensona (Deo et al., 1994). AspoOubiii myTh nerpagaiuu ramma-I XTI
moApoOHO u3yyascs Ha npumepe Shingobium sp., ol BeeT kK 00pa30BaHUIO HECKOIBKHX META0OUTOB.
BeickasbiBaetcs npenonoxenue, uro ansda-I'XI" cnexyer Tomy e mytH, 4ro u ramma-I' XI'. B mabopaTopHbix

HCCIIEIOBAHUAX MPHU adPOOHBIX YCIOBHAX ObLIa POIEMOHCTPUPOBaHa moHas Munepanusarms atbha-IXT (Phillips et
al., 2005).

B 1iesioM, BiusiHEE HA TEMIIBI IETPAIallMi OKA3bIBAIOT KIIMMATHUECKUE YCIOBUS, @ TAKKE CTPYKTYpa MOYBBI, COPOIHs,
M3MEHSIIOIIAs OPraHUYeCKUE BENIeCTBa, copepxkanue Boasl, PH u poct 6akrepuii (IPCS, 1992). CopepxaHue Biaru B
no4Be yckopsiet yaanenue anbgpa-I' XI', 4To 00bSICHAESTCS MOBBIMICHHOHN JIETy4eCThIO H/WIM MUKPOOHOH Jerpafaueit
(Chessdlls et al., 1988; Phillipset a., 2005). Coobienuii o bakrepusix, crocobHbix pasnarats [ XTI npu
skcTpeMalibHbIX Temneparypax (< 5 °C uim > 40°C) noxka ne nocrynaino (Phillips et al., 2005).

JlauHble 1a00paTOPHBIX HITH TIOJIEBBIX UCCIIEI0BAHUH MTOYB Ha JTAaHHBIH MOMEHT OrpaHn4eHHBl. CUnTaeTcs, 9To B
Pa3IMYHBIX TTOJEBBIX YCIIOBUSX TEMITBI JeTPagallii CIEAYIOT IPUMEPHO TIOPSIAKY ajib(ha > ramma > > Geta (Suzuki et
al., 1975, Stewart and Chisholm, 1971; a taxxe paznen 1.1). Singh et a. (1991) coo6imaroT o nepuoaax mnojxypacnajia
oKoJ10 55 CyTOK Ha yyacTkax ¢ yOpaHHBIM U HeyOpaHHBIM YpO>KaeM Ha IecHYaHbIX CYTrJIMHKax B MHanu B
CyOTpONMYECKUX ycinoBusx. Takoii pe3ynbrar cooTBeTcTBYET BhiBogam Kaushik (1989), kotopslii coobIaeT gaxe o
0oJiee KOPOTKUX IEepuoiax moiypacnana texauueckoro ['XI' B aHAIOTHYHBIX YCIIOBHSX HccienoBanus. Kpome Toro, B
yCIIoBHsIX ymepeHHoro kiauMaTta Doelman et al. (1990) naGioganu B X0/€ MOTyNOJEBOr0 UCCIIEI0BaHMS yaaIeHHE >
50 mporr. uepe3 161 cyTku, 4TO TIIAaBHBIM 00pa3oM 0OBSICHICTCS OBICTPHIM COKPAIICHHEM B TCUCHHE MEPBhIX
HECKOJIbKUX HEJIEIh, TIOCIIe KOTOPBIX Jerpananus samemisercs. Suzuki et a. (1975) Takxke BbICKasaim
TIPEIOIIOKEHNE, UTO HU3KKME YPOBHU ocTaTKOB (Hrske 0,1 mmM) MOTYT OBITE MEHEe MOBEPKEHBI MUKPOOHOMY H
bu3HKO-XMMHUECKOMY Bo3zeiicTBrio. Huskue koumenTparmu ansda-I'’ X[ MOTYT COXpaHSTBCS B OKPYKAIOIIEH cpesie B
TeYeHNe HEOTPAHMIEHHOTO CPOKA B CHITy HU3KOTO CPOJICTBA DH3UM HIIH CHCTEM MepeHoca, 06eCIeunBarONINX
nerpananuto XD (Phillips et al., 2005). Stewart and Chisholm (1971) ormeTuiu B X0/ J0JITOCPOYHOTO HOJIEBOTO
uccietoBanms, uto gepes 15 set nocie npumenenust Texanueckoro I'’XID B mecuansix cyriuakax B Kanane
coxpansiercs 4 nporenta anbda-uzomepa. Kpome toro, Chessells et al. (1988) npomemMoHCTpUpOBaiy, 4TO MOCIE
20-nerHeit uctopuu npumMeHeHus Texuuueckoro I'XI™ Ha ruraHTaMaX caxapHOro TpoctHuka B KBuHCIIEH e,
Ascrpanus, anbda-I'’XI" ¢ MakcuMaIbHON HaYaIbHOM KOHIEHTpAIMEl 3HAYUTEIHbHO MEHbIIIEe IPEBaJIMPYET HA MecTaXx,
M €ro 3aMepeHHbBIC YPOBHH B JIBa pa3a MPEBBIIIAIOT YPOBHH TaMMa-H30Mepa.

AGHOTHYECKHE TPOLIECCHI HE SBISIOTCS YHAHTOCEICKTHBHBIMH, TOT/IA KaK GHOMETpaaliis MOXKET HMETh HIMEHHO TaKoit
xapakrep. B ciydae u3MepeHus HepalneMuIecKux ocTatkoB anbda-I' XTI B okpysKarolieil cpee uin OUoTe, pedb HIeT
00 3H3uMax. B To ke BpeMms, palleMHYeCKrue OCTATKH HE UCKIIIOYAI0T BO3MOXKHOCTH OHOTHYECKO# nerpananuu (Cp.
Suar et al., 2005). Kpome Toro, B 1esisix MOHUTOPHUHTa 3HaHTHOMepHbIe (pakiun (DD, paccunranupie kak DD =
OK/(OK+1), rae OK = snantromepHsbiii koadduuuent: (+) /(-) ansda-I'XT", Kallenborn et al., 2001) usmepsiucs
KOJIMYECTBEHHO B II€JSIX OlIEHKH octaTkoB. Hegeman and Laane (2002) paccmaTtpuBaiii YHAHTHOMEPHOE
pacnpenenenue anbda-I'XI" B pasnuyHbIX IKOJIOMMYECKUX HUIIAX Ipu oMoy 618 3amepos. B menom B
abuoTnueckux Humax cpepnne DD HaxoaaTcs Ha ypoBHe okojo 0,5. B mouBax 3amMeTHa TEHACHIUS K
npeuMyiecTBeHHoM aerpaganuu (-) ansda-I' XTI (DD > 0.5), Torma kak B BOAHOM cpejie HabI01aeTcs
nporuBomnosokHas Teuaeniust. Kurt-Karakus et al. (2005) coobmaror o auarnazone D@ mist ansda-I' XTI ot 0,4 10
0,89 (cpemumii mokaszarens 0,5) B ri100anbHBIX (POHOBBIX MOYBAX, YTO OXBATHIBAET OOJICE MIMPOKHIA AUAMa30H, yeM DD
B okpyxatorieM Bo3ayxe B CesepHoii Amepuke (0,47 —0,52), 1 3T0 HABOAUT HA MBICIL O TOM, YTO JErPaJAIHs
MPOMCXOJINUT TIOCTIE OTIOXKEHHUsI. B TO e BpeMst, MOCKONIbKY D® CyIIeCTBeHHO BaphHPYIOTCS B 3aBUCHMOCTH OT MECTa
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3aMepa, npyu NpuUMEHCHUN SHAHTUOMCPHBIX Moka3aTejeu B BO3AYXE B KAYE€CTBE CBUJACTECIILCTBA ITOBTOPHBIX BbIGpOCOB C
IIOBCPXHOCTHU (HO‘IB) H606XOZ[I/IMO IIPOSABIIATE OCTOPOKHOCTD.

Ha ocHoBanmu noka3zareiis Ko, 4TO OATBEPIKIACTCS pe3ysIbTaTaMH HOJICBBIX HCCICAOBAHUMN, IPEIIIOIAraeTCsi, 4YTO
anb(a-I'XI" obnamaer HU3KO# criocoObHOCTRIO K BeiMbIBanuio (HSDB, 2006; Singh et al., 1991). B To e Bpewms, B
CHUITbHO 3arpsA3HEHHBIX PalloHAX MOXKET MPOMCXOUTH 3arpsizHeHne rpyHToBbIX Box (Law et al., 2004). C noxpobHoit

nH(pOPMAIIHEH O POJTH H30MEPU3AIINY B OKPYXKAIOIIEH Cpejie MOKHO O3HAKOMUTBCS B XapaKTEPUCTHKE PHCKOB TIO
muaaany (UNEP/POPS/POPRC.2/17/Add.4).

Aunbda-T'XT MoxeT ObITh IOABEPKEH OHOerpasauu B 06pasiax Mopckoit Boabl/otnoxenuii (HSDB, 2006) u
npecuoii Bojp! (Padma and Dickhut, 2002). Helm et al. (2002) otnenuBaror niepuos nonypacnaia anbha-I' X' B ogaoM
U3 03ep, PACIIONIOKEHHOM B BRICOKMX apKTHUYECKHUX miupotax, B 0,6-1,4 roga. Jlis Bocrouno# yactu CeBepHOTo
JlegoBuToro okeana HaGIIOAIACh SHAHTHOCETIEKTHBHAS Aerpananus (+) anbda- u (-) anmbda-I' XTI ¢ mepuomgom
nmonypacnana 5,9 u 23,1 rona. C y4eToM ruipon3HOro paciaja oOIue Mepruo Il Moaypacaaa CoCTaBIsaoT 5,4 u
16,9 et s (+) u (-) anbda-uzomepa, coorsercrBenHo (Harner et al., 1999). Xors Temribl Aerpajialiii B OTIOKESHUAX
IUIOXO M3YYEHBI, B CHJIY Yero OLIEHKH MEHEe ONpPEe/IeNICHHbI, CYMTACTCS, YTO epuo nonypacnaa ansha-I' X' B
OTJIOKEHHSX OJTHOTO M3 03€P B BHICOKHX IIMPOTaxX APKTHUKHU cocTaBisieT npuMepHo 2 roga (Helm et al., 2002).

2.2.2  Buoaxxymyaayus

Koadunuenr paznenenus anbda-I' XI" okranon/soaa (log Kow = 3,8) cBunerenbcTByeT 0 CHOCOOHOCTH K
ouoakkymyisiinu (ATSDR, 2005), xoTst OH 1 HUKE TTOKa3atens 5, ykazaHHoro B myHkTe 1 ¢) i) mpunoxenns D k
CTOKroJIbMCKON KOHBEHIIMH. B HECKOJIBKUX MCCIIEIOBAHUIX COOOIIAETCS O IIMPOKOM Kpyre KoadduipueHToB
6uokonnentparuu (KBK). s 3er1eHbIx Bomopocieit KoahGpuimeHTs GHOKOHIICHTPAILINK BAPbUPYIOTCS OT IPHMEPHO
200 & Chlorella pyrenoidosacells mo 2700 (o cyxomy Becy) u 13 000 Ha THUIIOMIHON OCHOBE, COOTBETCTBEHHO, B
Dunaliella. Uccnenosanus 6ecrno3BoHO4YHBIX cBHAETEIbCTBYIOT 0 KBK mopsinka 60 (8000 Ha numonaHO#H OCHOBE) B
Artemia mo 2700 B monuxeTax B 3aBUCUMOCTH OT COJICPXKAHHS )KUPOB B OpPraHm3Me n3ydaeMbix xuBOTHBIX (IPCS,
1992).

KBK (Bcero opranmsma) anbha-I'’XI" B cooTBeTcTBHH €O cTapsiM pykoBoacTBoM ODCP 1o npoBeeHNIO HCIIBITAHUI
305 E, B opranmsme monocatoit rupesuisl paBHsIIcs 1100 B ycmoBUsAX CTaOMIBHOTO COCTOSHUS TPH KOHCTaHTaX
nornorierus (k1) 50 u koncrantax ckopoctu BeiBeaeHus (k2) 0,045. Dtu nmokaszaresin aHAIOrUYHBI TOKA3ATEISIM JIJIsT
ramma-I' XI" (KBK 850, k1 = 50,8, k2 = 0,055) (Butte et al., 1991). Oliver et a. (1985) coobrmaror o0 KBK (Bcero
opranmuszma) ot 1100 mxo 2800 auist pagyxuOU dopenu.

B nenom nccnenoBaHus apKTHYECKUX KOPMOBBIX CETEl yKa3bIBAIOT Ha KOA((PHUIMEHTH! YCHICHUS B KOPMOBOH CETH
(FWMF), koTOpbIe CBHACTEIBCTBYIOT O CPEIHEM MOBbIIeHNH Ooiiee 1 Ha Kax bl TpoduuecKkuil ypoBeHb KOPMOBOIA
uermu. KBY (koaddumment 6noycunenus, cpaBHeHHE XHUITHUKA-100b141) 1715t anbda-I' X B 300MTaHKTOHE U
apPKTUYECKOH TpecKe MpeBbIIaeT 1, 4To CBUETENBCTBYET O criocoOHocTH K Onoycunennto. KbBY anpda-I'’XI B
OpraHu3Me MOPCKHX ITHII, KaK IIPaBUIIO, COCTaBIIsIET MEHbIIE 1, 32 UCKIIIOUESHHEM MaJION rarapku M aTjaHTHYECKOro
ynctuka. KBY kompuaroit Hepmel cocrapiseT 2,5 (Moisey et a., 2001). BrickassiBaeTcs MPenoaoKeHHEe, YTO
anbga-I'XI" obmanaer cmtocoOHOCTHIO K OMOYCHIICHHIO B BOJAHBIX KOPMOBBIX CETSIX, KOTOPAasi MOXKET MOBBIIIATHCS Ha
OoJiee HU3KKX, a TAKXKe Ha 00Jiee BEICOKUX TPOYUUECKUX YPOBHSX, 0COOCHHO Y Mopckux miekonuraronmx (USEPA,
2006; Hoekstraet. a., 2003a). Jloxnan Hoekstra et al. (2003b) rakxe moaTBep:kaaeT JaHHYIO PEIIOCHLUIKY,
ykasbiBast Ha KBY 9,85 ms anpa-I'’XI™ B oprannsMe rpeHIaHACKAX KHTOB.

Fisk at al. (2001) cool6maroT 0 BIUSHUN XUMUYECKHX 1 OHOJIOrn4eckux (pakropoB Ha Tpoduueckuii nepenoc CO3,
Bkirouast anbga-I'’XI. B nenom, cambie Boicokue KBY 1omKkHBI HAOII0IATHCS B rOMeoTepMax (MTHIaX |
MITEKOTIUTAIOIIIX) TI0 CPABHEHHUIO C MOUKIIOTepMaMit (ppidamu 1 6ECIIO3BOHOYHBIMU), YTO OOBICHSICTCS UX Goee
BBICOKHM IOTpedieHneM sHepruu. Cpey roMeoTepM MOPCKHE MTHIBI, KaK IPaBHUJIO0, OTIMYAIOTCS CAMBIMU BBICOKUMH
KBY, 4ro cooTBeTcTBYET Hanboee BHICOKOMY 3HEpPronoTpeOIeHHI0, XapaKTepHOMY AJIsl ITHLL. B TO ke Bpemsi, Ha
anbda-I' X[ 3T0 mpaBmIo HE PACTIPOCTPAHSICTCS. BOJIBITMHCTBO MOPCKUX MTHII, CY/ISl TI0 BCEMY, CIIOCOOHBI
pou3BoUTh 1uToXpoMbl P450, Harpumep CY P2B, koTopslie mpeacTaBisifoT co00i SH3UMBI, META00JIN3UPYIOLIHE
anpda-I'XI", mo3TOMyY HOCIEe0BATENFHOCT OT CaMOW BBICOKOH JI0 caMOi HI3KOW CIOCOOHOCTH K OMOYCHIICHHIO
(06bran0 15t OCS. MOpCKHE MIICKOITHTAIOIINE > MOPCKHUE MITHIBI > PBIObI > 300MIAHKTOH) K 3TOMY COEIMHEHHIO
nenpumeruma. KBY anbda-I'XT™ B noiikunorepmax cocrasisier 1,3 u pasusiercst KBY romeorepm (Hop et al., 2002).

IMockoneky aneda-I'’ XTI nmpencrasisieT codoit xupansHOe coeauHeHue, onpeneneHne DK mm 3D nMeeT BaxxHOE
3HAYEHHE C [EIIbI0 MOHMMaHHs MeTabo3Ma U oronpeodpazosanus mo Bumam. Konwick et a. (2006) mposenu
HCCIIEeI0BaHNE MMTAHUS, IPOJIEMOHCTPUPOBABILEE MocIenoBaTesbHble DD 1 ppIO, OAHAKO SHHAHTOCEIEKTHBHBIX
Ouornpeobpa3oBaHKil y pajJy’KHOM TPECKH 0TMEUeHO He Obuto. B skcnepumente, nposeaenHom Wong et a. (2002)
anbga-I'’XI" nposBIsLI palleMUYHOCTh Ha MPOTSHKEHUH BCETO AKCIIEPUMEHTA C Paly’KHOH (OPENbI0, KOTOPYIO KOPMHJIIH
00paboTaHHBIM KOPMOM. OTHU pe3yJIbTaThl HE COOTBETCTBYIOT COOOLIEHUSIM 00 SHAHTHOCEIEKTUBHBIX
OnorpeoOpa3oBaHMsIX B OpraHu3Me JIpyrux BuJoB. I GeHTHYECKHX OECII03BOHOYHBIX, 300TUIAHKTOHA U PHIOBI
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cocrasisier MakcuMyMm 0,45. DD konpuaroii Hepmsl coctaisieT 0,51, a 3® mopckux nrun Bapsupyetcs ot 0,65
(mamnast rarapka) g0 0,97 y 6ospuimnx nossipabix yaek (Moisey et a., 2001). Do no3BossieT caenarh BHIBOJ, 4TO
MOPCKHE MTHIIbI MPEUMYIIECTBEHHO MeTabonu3upytoT (-) snantruomep. B cBszu ¢ KBY < 1y Mopckux nruil 010
00HapyKEHO, YTO B OPraHu3Me MTHIl MeTaboau3upyIoTes 00a snanTnomepa anbda-I' X[ (manas rarapka u
aTIIAHTUYECKUI YUCTHUK, CYJISl [0 BCEMY, 00Ia1at0T 00Jiee HU3KOH CIIOCOOHOCTBIO).

30 0,51, paccmarpuBaemsiii B coBokyrmHocTH ¢ KBY 2,5 y TroneHe#, cBUAeTeIbCTBYET O TOM, YTO MIIEKOIIHTAIOIIHE
HecrocoGHbI moiBepraTh abda-I'XI" GronpeodpazoBanusam B Oosbinux odobemax (Moisey et a., 2001). Tem He MeHee,
Wiberg et al. (2000) o6Hapyxuau octatku aibha-I'XI" ¢ Hepanemnueckumu DK B opraHu3me TIOJICHEH, a TakKe
6enmbix MeaBeneit. Kak ormeuator Hoekstra et al. (2003b), akkymysmsnms (+) sHaHTHOMEpa MPOUCXOAUT B OPraHU3Me
IPEHJIAHICKOTO KUTa U 0eyxHu, a (-) ansda-I'XI" oboramaercst B Opranu3Me MOPCKOTO 3aiilia. B opraHusMe Konb4aToi
HepIbl HAOJI0IaeTCs He3HAYMTENbHAst akkyMy st (+) snantromepa (Hoekstra et a., 2003b), ognako, unorma
ocrarku anbha-I'XT" HocsaT panemudeckuii xapakrep (Fisk et al., 2002). Do cBuaeTenscTByET 00
SHAHTHOCHIEHU(PHIECKHX OHOIpeoOpa3oBaHusIX M akKyMyJisinuHd ainbda-I' XI' B kopmoBoit nernu. Ilpu paccMorpenuu
D@ B opraHu3Me KpHJisi U TPECKH, a Takke B sifiiax nunreuHa, Corsolini et al. (2006) Takke 0OHApy KUK IPU3HAKA
SHAHTHOCEJIEKTUBHBIX OHOMpeoOpa3oBanuii ¢ mosbiineHneM (+) anbpa-I' XI" Ha 14 npoueHToB 0T 60Jiee HU3KOTo K
OoJiee BEICOKOMY TPO(GHUUECKOMY YPOBHIO (OT KPS K TMHIBHHY). Pasnuuus sHaHTHOMepHOTrO npoduis anbpa-I' XT
OTMEYAIOTCS U MEXTy BUIAMH MOPCKUX Mitekonuraomux. Hanpumep, KBY ot kanana 10 TpeHIaHICKOTO KUTA BBICOK
(oxomo 10 ¢ dpakiueii (+) ansha-I'XT 16 u 4,5 (-) ansda-I'’XT) (Hoekstra et al., 2003b).

Moisey et a. (2001) nokaszanu pasauunsie KBY B opranusme Maoii rarapku B 3aBUCUMOCTH OT €€ 100br4uu. [loaBoss
UTOT, MOXKHO CKa3aTh, 4TO OHOYCHUIICHHE HAXOAUTCS MO BIUSHIEM MHOTHX IapaMeTpPOB, HAPUMED, 3arPsI3HECHUS
OHOTHI U, COOTBETCTBEHHO, KOPMa (XHII[HUKOB), TPOYHUUESCKOTO YPOBHS U CIIOCOGHOCTH K OHOMPeoOpa3oBaHmI0
anbda-I'XT.

Anbda-I'XI" Ob11 00HApYKEHUH HE TOJIIBKO B apKTHYECKOH KOPMOBOM CETH, HO M B OpraHax KOTHKOB Ha
TuxookeaHckoM mobepexbe SAmonnn u ymactbix 6aknanos Ha Bennkux o3epax (DK anbda-I'XT" ot 1 B MbIIIEYHBIX
TKaHsx 10 1,58 B xupoBbix). Bricokue DK anbda-I'XT" Obuir 0OHAPYKEHBI TAKKE B TOJIOBHOM Mo3re OakiaHos (> 3,6)
(Iwataet al., 1998). Ha ocHoBaHMH BBICOKO# KOHIeHTpalMu anb(a-I' XI' B rOJIOBHOM MO3re MOPCKHX
mtekornutatorux Willet et a. (1998) cnenanu BbIBOJ, Y4TO 3TO COSMHEHHE CIIOCOOHO MepecekaTh bapbep KpOBb/MO3T.
Ulrich et al. (2001) Taxxe 0OHapyXuiIK B X0/1€ OMbITOB ¢ Kpbicamu, 4To DK anbda-I'XT" B roloBHOM MO3re Ha ypoBHE
ot 2,8 o 13,5 o0bsIcHAETCS HE SHAHTHOCEICKTUBHEIM METa0O0JIM3MOM, a, CKOpee, BEPOSITHO, CEIIEKTUBHON
3a/iepKUBarolIeii crmocobHOCTRI0. Braune et al. (1999) obuapysxunu octatku anbda-I'XI' B )KUPOBBIX TKAHIX
kaHajickoro osieHs. Octatku anbda-I' XI" Moryt Taxke ObITh 0OHAPY)KEHBI B [IEUSHU U a/IMITO3HBIX TKaHIX MECIOB.
OK anbda-I'XI" Ha ypoBHe 2,2 B neuenu u 1,1 B afUMo3HBIX TKaHIX CBUAETEILCTBYET O CTEPEOCEIEKTHBHOM
OMOaKKyMYJSIAK TAKXKe M B OpraHu3me HazeMHbIx Miekomuraromux (Klobes et a., 1997).

B 3akioueHue ciieayer OTMETHTB, YTO BBICOKHE YpoBHH anbda-I XI', o0HapykeHHbIe B apKTHYECKON OHOTe,
OOBSACHSIOTCSI €r0 BBICOKO# CIIOCOOHOCTHIO K OMOAKKYMYJISIMH (B Ka4eCTBE MPOU3BOAHON GHOKOHIICHTPALIUH
OMOYCHIICHHS) U HCTOPUYECKH 0COOCHHO 3()(EKTHBHBIM IIPOLIECCOM OTIOKEHHI STOrO BELIECTBA B APKTUUECKUX
BoJax. DGQEeKTUBHAS aKKyMYJISINS MPEICTaBISET COO0H pe3ysbTaT coueTaHus (PU3NKO-XUMHIECKUX CBOMCTB
anpa-I'XI" 1 HU3KUX TeMIlepaTyp B apkTHIecKHuX paiioHax. MHeMu cmoBamu, anbda-I XTI addhextuBHO
AKKyMYJIHPYETCSl B apKTHYECKOM DKOCUCTEME B LIEJIOM.

2.2.3 [lepenoc 6 okpyscarowell cpede Ha bobuUe PACCMOAHUSA

JlaHHBIC MOHUTOPUHIa OKPY’KAFOLIEH Cpelibl, B TOM YHcie OHOTHI TAKUX OTIAJCHHBIX PETHOHOB, KaKk APKTHKA U
AmnTapkTuka, riae texaudeckuit [ XIT HUKOTIa He MPUMEHSUICS, CBUIIETENBCTBYIOT 0 criocoOHocTH anbda-I' XI™ k
nepeHocy Ha OosblIne paccTosiHusl. Kpome Toro, ero (pM3MKo-XMMHUYECKHE CBOMCTBA B COYETAHUH C €T0
CTaOMIIBLHOCTBIO, O3BOJIIOT anb(a-I' XI" moxBeprarbes nepeHocy Ha Oobline paccTosiHus B atMocdepe. [lepBuunbie
BBIOPOCHI B PETHOHAX-UCTOYHUKAX (TIaBHBIM 00pa3oM B A3HH) M KOHIICHTPAIIUS B ADKTHYECKOM BO3YXE COKPATHITIChH
OJTHOBPEMEHHO, YTO CBUJIETEIILCTBYET O CKOPOCTH pacrpoctpaHenus anbda-I' XI" oT HCTOYHHKOB B OT/AaJICHHbIE
peruosnsl (Li and Bidleman, 2003). OcobGeHHO BBICOKHE KOHIIEHTPAIUH 110 CPABHEHHIO C PETHOHAMU-UCTOYHUKAMHE
HaOmonarorcs B CeBepHoM JlenoBurom okeane. Cuutaercs, 4To Mociie nepeHoca Haboblme pacctosHus anbpa-I'XT
AKKYMYJIUPYETCs B XOJIOIHOM BOJE B CHIIY €ro HU3KOM KOHCTaHTHI [ €HpH, YTO IPHBENIO K 00pa30BaHUIO €ro
3HauuTeIpHOTO pe3epByapa (Li and Macdonald, 2005). T'XT', Bkmtouas anbda-I' XTI, sBISOTCS caMbIMU
pacnpocTpaHeHHBIMH TIECTHIIUIAMH B apkTHdeckoM Bo3ayxe u Boae (Walker, 1999).

Jliist TOro, 4TOOBI MOHSITH MyTH PACTIPOCTPaHeHuUs 1 peodpaszoBanus anbda-I' XI' B BepxHux muporax CeBepHOro
Jlenosuroro okeana, Li et a. (2004) paspaboranu apkTHUECKYIO MOJIeITb OanaHca Macc. OHU MPUIILIHA K BBIBOAY, YTO
camasi BRICOKasi Harpy3ka, 6670 TonH, Opu1a oTMeueHa B 1982 rojy, riiaBHbIM 00pa3oM B pe3yJIbTaTe ra3o00MeHa u
OKEaHCKHX TEUYCHHH, MoCcye 4ero oHa cHrnkanach npumepro Ha 270 TouH B roa. [locie 1990 roga okeaHckue TeUeHHS
cTajM raaBHBIM HcToyHUKOM ajba-I'XT" B CeBepHom JlenoButom okeane. B To ke Bpems, Ta yacts anbda-I'XT,
KOTOpast Iola/iajia B apKTHYECKYI0 aTMOcdepy B pe3yJibTare epeHoca U3 perHoHOB-HCTOYHUKOB Ha OOJIbIINE
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PaCCTOSIHUS, UTpajia HEMAIYIO POJib, 0coOeHHO BHavane. [Tocie nHavana 1990-x ronos anbda-I' XI' B apkTHUeCKOM
BO3JlyX€e MOCTYIMaJ KaK B pe3yJIbTaTe MepeHoca Ha OOJIbIINE PACCTOSHHUS, TaK U B Pe3yJIbTaTe HCHAPCHUS C
noBepxHocti CeBepHOro JIe0BUTOro0 okeaHa. BhICKa3bIBaIOCh MPENOJIOKESHUE, YTO JUTS OJTHON JINKBHIAIINN
anbta-I'XT", rnaBHbIM 00pa3oM 3a cUeT Jerpafaliii U OKeaHCKHX TEUeHHH, MoTpedyeTcs ele Ba JecaTuiaetus. B
mesiom B niepuon ¢ 1945 o 2000 rox B CeBepuslit Jlemoutsiii okean Obut0 mepeHeceno 27700 Torn anbha-I'XT .

B cooTBeTcTBUM ¢ pacueTamu Mozenel mpu momormu uHeTpymeHTa oroopa Pov u LRTP O3CP, anpda-I' XTI obmamaer
CBOMCTBaMH B 00J1aCTH CTOMKOCTH U MIEpeHOCca Ha OOJIbIINE PACCTOSHUSA, COIOCTABUMBIMU C TAKUMH yKe
BoisiBieHHbIMu CO3, kak I[TXb u xmopopranuueckue nectuiuasl (Wegmann et a., 2007). Brojssie cBoiicTBa
XAMHYECKHUX BEIIECTB IS PACUCTOB BKIFOUYAIOT KOI(D(PUIIMEHTHI pa3aeieH s BO3MyX/Bo/ia U OKTaHON/BO/IA, & TAKKe
MepHO/IbI TIOTyPACIajia B BO3AyXe, BOJIE U MOYBE U KOHCTAHTY [ eHpu (Ha OCHOBaHHM 3HAYCHHH, YKa3aHHBIX B
UNEP/POPS/POPRC2./INF/7). B nanHo#i MOie/H IPOU3BOAUTCS KOJMUYECTBEHHAS OLEHKA IO BCEM 3KOJIOTHYECKUM
HUImaM. Pe3yibpTaThl IpUMEHEHHMs JaHHOW MOJIENN He BKIII0YAlOT aOCONIIOTHBIX YPOBHEH B OKpYXalollel cpeze, Ho
MIOMOTAfOT CPaBHUTH BO3MOXKHbIe CO3 ¢ yxe BBISBICHHBIMU (XHMHUYECKHE BEIECTBA JUIS CpaBHEHHs: KOoHreHepbl [1Xb
28, 101, 180, I'’XB, Terpaxiopmeran u anbda-I'XI") B COOTBETCTBUH C UX CTOHKOCTBIO B OKPYKAIOILEH cpejie 1
CIIOCOOHOCTBIO K NEPeHOCY Ha Ooblnue paccTosHusi. HeonpeneneHHbIe MOMEHTBI XUMUYECKUX CBOWCTB
HCCIICIOBATICH HA OCHOBE aHaIn3a HeorpeaesieHHocTd MonTe-Kapiro.

2.3 Bo3aeiictBue

Bozneiicteue anpda-I' X[ Habmromamacek B pe3ynpTare mpuMeHeHus Texandeckoro [ XTI, a Takke B pe3ynbTaTe
MPOU3BOJCTBA U U3roTOBIEHUs TexHuueckoro I'XI" u nunaana. B cuiy ero cToMKocTH, CUIIbHOE BO3JEHCTBHE
O’KUIAETCs TAKXKE B 3apAKCHHBIX PafOHaX HHTEHCUBHOIO MPUMEHEHUS, IPOU3BOACTBA B IPOINIOM, MECT yJaJICHUS U
3amacoB. XOoTs norpebnenue Texuudeckoro I'XI mpakTHUECKH MPEKPaTUIIOCh [0 BCEMY MUY, JaHHbIE MOHUTOPUHTA,
OCHOBaHHBIE Ha COOTHOILIEHUU MEXY allb(a- 1 raMMa- H30MepaMH, MO-IIPEKHEMY CBUIETEILCTBYIOT O BO3ZMOKHOCTH
BbIOpoCcOB TexHuyeckoro I'XI™ B HekoTOpBIX paiionax (Zhang et al. 2003; Qian et al., 2006; Zhulidov et al., 2000).

Bo3sneiicteue anbga-I'’XI" Ha yenoBeka NIPOUCXOAUT B OCHOBHOM B pe3yJbTare yHOTpeOIeH s B MHUILY 3apaKeHHbBIX
PacTeHHH, )KUBOTHBIX M IIPOIYKIMH )KUBOTHOBOACTBA. BBIXaHHE OKpYKAIOIIEro BO3yXa U IOTpeOIeHHE MUTHEBOH
BOJIBI CJIYKaT JOIOJHUTEIILHBIMI HCTOYHUKAMU BO3JICHCTBHS, XOTS M B MeHbIIeH crereH. Kak nokaspiBaet
(bpaHIy3cKOe IKCIIEpUMEHTAIbHOE uccienoBanue, anbda-I' XI" 6bu1 0OHapyKeH B BO3AyXe BHYTPH NOMEIICHUH U Ha
pykax HaceneHus B paiioHe [lapmxa B 42 u 35 npoueHTax mpo6. YpoBHH OBUTH HU3KUMH U BapbHPOBAIUCH 10

1,8 ur/m’ B Bo3xyxe u 110 8,5 Hr Ha pyky (Bouvier et al., 2006).

JlaHHBIE MOHUTOPHHIA Pa3HOOOPa3HOW OMOTHI, BKITIOUAs JI0/IeH, CBUETENILCTBYIOT O 3HAYUTEIBHON abcopOoLuu n3
OKpY>Kalollel cpelibl, YTO yKa3blBaeT Ha OMOIOTHUECKYI0 10CTYTHOCTh anbda-I'XI". MiageHIsl MOTyT T0IBEpraThCs
Bo3eiicTBHIO anbga-I' X[ B mepros pa3BUTHs U012 U KOPMIIEHUSI TPY/IbIO.

231 ﬂaHHbl@ IKON02UHECKO20 MORUMOPUHeA HA Mecmax

B nienomM nocne BBeJieHUs 3alIpETOB U OIPaHUUYEHHUI Ha IpUMeHeHue TexHuueckoro I'XI ypoBHU B OKpy»xKarolen cpeae
Ha MecTax cokpatiuch (IPCS, 1992; cm. taxke Tabn. 2-1). B To e Bpemsi, JaHHBIC MOHUTOPHHTA CBHUICTEIILCTBYIOT
0 MMOBCEMECTHOM €r0 PACIPOCTPAHCHUH BO BCEX IKOJOTHUECKHUX HUILIAX, HATIPUMED, 110 JAHHBIM MOHUTOPHHIA B
Yermuickoii Pecriybnuke (nHpopmaius o npuinoxenuto E, npencrasnennas Yenickoii Pecriyonukoit, 2007 rox), B
JUIIAWHUKAX B pa3InvHbIX paiioHax [IBelinapun (mokasatenu MPpUBOJSITCS B Ta0NI. 2) WIIK B XO/I€ HEJABHO
OCYIIECTBICHHON POrpaMMbl MOHUTOpHHTA B SImonu, rae anbda-I' XI™ 011 00HApYKEH BO BCEX KPOME CEMHU
obpasuax psi0. I1o coobIeHnAM, 3aperuCTpUPOBaHb! cieaytonue 3Hauenus: Boga 0,013 — 5,7 ur/n, otnoxenus —

5,7 ur/r cB (cyxoro Beca), MOJUTFOCKU 1 pakooOpasHbie 10 1,8 Hr/r xB ()kuBOro Beca), ppida a0 2,9 Hr/r KB, NTHIA
0,1-1,6 ur/r %B, BO3ayxX (TemwIblit 1 X010aHbIH ce30Hb1) 0,02 — 3,2 ur/m® u 0,01 — 0,68 ur/v® (uudopmarms mo
npunoxenuio E, npeacrasiennas SAnonueit, 2007 rox).

Taomuna 2-1. OtaensHble TaHHBIC MOHUTOPHHTA aOMOTHYECKUX HUII U pacTUTeNbHOCTH (mokasarenu mo aibha-I'XT,
€CIIM He yKa3aHO WHOTO)

Huma Crpana/pernon YpoBuu 3ameyanus Cceblikn Tox
Bo3znyx Benuxkue O3epa, <1-84nr/m® Anbpa-I'XT, cpenuue 3nauenus, | Sun et a., 2006b 1992-2003
CeJbCKasi MECTHOCTD rasosas (asa
Benukue O3epa, Yukaro 52 /v’ Anbpa-I'XT, cpennee 3nauenue, | Sun et a., 2006b 1996-2003

raszoBas (aza

Huwrara, Snonus 92 tr/v® CpenHeroioBoe 3Ha4CHUE, 110 Murayamaet a., 2003 2000-2001
MHEHHIO aBTOPOB, PE3YIbTAT
nepeHoca Ha GoJbIIne
paccTosHusl
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Huma Crpauna/pernon YpoBuu 3ameyanus Cceblikn Tox
Yenickas PecryOnuka 38/21/17/22/13 nir/m® Bosayx 1 a’3po30s, N3mepenus EMEP, 1999-2003
(Kocerure) CpEJIHEr0/I0BbIE KOHIIEHTPAIINH JIaHHbIE OHJIANH
Ounnsaaus ([Mamnac) 24/28/18/15/17/18/9 | Bo3ayx u a’spo301ib, Wsmepennst EMEP, 1996-2003
/v CpEJIHEr0/I0BbIE KOHIICHTPALHH JIAHHBIC OHJIANH
Ucnanpaus (Cropxodau) | 17/16/15/15/10/8/10/5/7 | Bosmyx u a3po30is, Wsmepennst EMEP, 1995-2003
/v CpE/IHEro/I0BbIe KOHIICHTPALHH JIaHHBIC OHJIAIH
Hopserus (JIucra) 94/94/76/69/52/61/50/37 | Bo3ayx 1 a’spo301ib, Wsmepennst EMEP, 1991-2003
/25/19/17/17/12 nr/m® | cpenneronoBie KoHIEHTpalH JTAHHBIC OHJIANH
lBenws (ActBpeTeH) 43/57/61/50/-/67/16 | Bosmyx u a3po30is, Wsmepennst EMEP, 1995-2002
/v’ CPEJIHETO/I0BBIE KOHIIEHTPAIIHH JIAHHBIE OHJIANH
3
Hro-Ocnyrn (Cansbapy, 73 r/m STXT, 8 ocHoBHOM, ambda-TXT, AMAP, 2004 1996-1988
Hopgerus) o o .
CaMBlii BBICOKUH CPEIHET0I0BO
[I0Ka3aTesb 3aperHCTPUPOBAH B
1996 roxy
BapeniieBo Mope u 11 - 68 rr/m® Harner et a. (1999) 1999
BOCTOYHASI 4aCTh
CesepHoro JIegoBUTOr0O
OKeaHa
ApKTHKa 23 +/- 10 ir/m® Enunoo6pasHoe Su et al., 2006 2000-2003
pacrpocTpaHenue,
cpenHeapuMeTHIECKOE
3HaueHHe, 3aMepbl Ha 4
APKTHIECKUX 00BEKTaxX
Ocaaku Benbrust (Kuokke) 4,1-0,5ur/n CpeHero0BbIe KOHIEHTPALUH Wsmepennst EMEP, 1996-2003
JIaHHBIE OHJIAH
T'epmanus (L{unrer) 1-0,3ur/n CpeHero0Bbie KOHIEHTPALUH Wsmepennst EMEP, 1999-2003
JIaHHBIE OHJIAH
Ounnsaaus ([Tamnac) < 1wur/n Ocaiku + cyxue OTI0KEHHS, Wsmepennst EMEP, 1996-2003
CpEJIHEr0/I0BbIE KOHIICHTPALHH JIAHHBIC OHJIANH
Hopserus (JIucra) 2,7 - 0,4 ur/n CpeHero0BbIe KOHIEHTPALUH Wsmepennst EMEP, 1991-2003
JTaHHBIE OHJIAIH
IBeuus (AcnBpereH) 27 - 0,4 ur/n CpenHerooBbie KOHIEHTPALIMH EMEP measurement 1995-2002
data online
Kanana/Bennkue O3epa 1 - 40 ur/n 81 mpoba IPCS, 1992 1976-77
TToyBa Poccuiickast ApkTrka 0,2 - 0,5 ur/r cB >'T'XT, B ocHoBHOM, anbdha-I'XI, [ AMAP, 2004 200-2001
HOYBBI, BKIIIOYast Topd 1 cop
AHTapKTHKA <0,01-0,026 ur/r cB Borghini et al., 2005 1999
Mopckas Boza CeBepHast 4acTh 910 (350 - 1630) nr/n | [lepuox or6opa npod: UkOIb - Harner et a., 1999 1996
BapenreBa mops, CeHTIO0pb
BocTounas yacts
CesepHoro JlegoBuroro
OKeaHa
CeBepoaMeprKaHCKas ~ 7.5 priv® Li and Macdonald, 1983
gacTrCeBepHOTrO 2005
Jle0BUTOTO OKeaHa
Kananckuit apxumenar u 35(1.1-5,4) ur/n IToBepXHOCTHBIE BOABI, 3aMEPHI Bidleman et al., 2007 1999
I0)KHAs! 4aCTh MOPSI JIeTOM
Bodopra
IpecHas Bofa, Cesepuble pexu Poccnn <1-69Hur/n CpenHeB3BenIeHHAs AMAP, 2004 1190-1996
peKH KOHLIEHTpaIs 3a 7 J1eT
Peynas u Bocrounas u IOxnas Jlo makc. 470 ur/n Iwata et al., 1994 1989-1991
yCTheBast BOJA Asust, Oxeanust
OTnoXeHust TOxHas IBenus 9,2+ 6,3 ur/r cB > T'XT, nanusie llIBenckoit AMAP, 2004 2002
(03epo) porpamMmMsl MoHHTOpHHTa, 2002
PactutensHOCTD Taiimbip (Poccus) 7 uri/r cB Cawmas BeIcOKas KoHIeHTpanust B | AMAP, 2004 1991-1993
(mmnaitHukm) JIMIIAHHUKAX 110 CPABHEHHUIO C
obpasuamu ¢ AJsicky, Ypana u
Koubckoro nosnyocrposa
lIBeituapus 0,5 - 4 pr/kr cB B paznu4HbIX paiioHax Wudopmanus mo 2002
(ropojickie, MPOMBIIUIEHHbIE 1 npuioxkenuo E,
CENbCKHE PAHOHBI) pe/ICTaBIECHHAs
LlBeitnapueii, 2007
roj
Mox AHTapKTHKA 0,43 —4 ur/r cB Borghini et al., 2005 1999
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YpOBHU B OKpY>XKalolIel cpelie MOT'YT MO-TIPEKHEMY OCTaBaThCsl BBICOKUMH BOJIM3M OT HCTOYHUKOB. KoHIEHTpaIuu
I'XT B 3apaxxenHo# nmouse 40 — 225mr/Kkr ObUTH 0OHAPYKEHBI B BEPXHEM CJIO€ MTOYBBI B PalOHE XMMHUYECKOT0 3aBOJIa B
An6anun (FOHEII, 2003). Cpennue ypoBau 0,02 Mr/kr, o cooOLIeHUsIM, HAOIIOAAIOTCS B IelIbTe peKu JKeMuy HO B
Kurae; B nouBax B paiione peku Jlena B Poccun copepxurcs 0,001-0,017 mr/kr I'XT (FOHEII, 2003). YposHH 10
12000 mr/kr 6buTH 0OHAPYKEHBI B OJIHOM M3 CHIIbHO 3arpsi3HeHHbIX paiioHoB Mcnannu (Concha-Grana et al., 2006)

VpoBHH B OHOTE BapbUPYIOTCS B 3aBHCHMOCTH OT KOHKPETHOTO MecTa (HeJaBHee IIPUMEHEHNS H/UIK CHIIBHOE
3arpsisHeHue) u BuoB. Anbda-I' X B GONBIIMHCTBE CIIyYaeB SBISCTCS JOMUHUPYOIIAM H30MEPOM B OPTaHU3ME PBIO
(Willett et al., 1999). Hampumep, kontentparus [' XTI (B 0OCHOBHOM, anb(a-u30Mepa) B OpraHu3Me HECKOIbKHUX BHIOB
poi6 B MHanu Bapsupyetcs ot 6 10 68 Hr/r sxB. O6pasis! peidsl, cobpanubie B peke Hun 63 Kaupa 8 1993 roxy,
cojepskanu korneHTpaiuo anbha-I'XI 0,5 ur/r ks (FOHEII, 2003).

Aunbga-I'XT" 6611 TakKe 0OHAPYIKEH B stiillax KyApsBoro nenukana (Pelecanus crispus), a Takxke B opraHusMe yrpei
(Anguila anguila), ocHoOBHOTO BH/a, KOTOPHIM MUTACTCS MEIUKaH, B 3200JI04CHHOI MECTHOCTH OJn3 3ajI1MBa
AwmBpakukoc B ['perun B TeueHue apyxieTHero nepuoga 1992-1993 rogos. KonmeHTparus B aiiax mennkaHa
cocraBmsia 7,9 £ 3,2 ur/r, a B opranusme yrpeit - 6,5 + 2,5 ur/r xs (FOHEII, 2003 rox). Kounuenrpamus ansdpa-I' XTI B
opranu3Me oKyHs 61u3 nodepexbs JlatBuu cocrasnsier 10 21 ur/r nB (nmunouaHoro Beca) (Bapuarms 50-60), uto
cunTaercs GOHOBOU KOHIeHTparuei. [loBbinieHHbIe YPOBHH 10 126 HI/T JIB 00BSCHSIOTCS HEJABHUM BBIOPOCOM
texanaeckoro I'XT" (Olsson et al., 1999).

OmHUM U3 MECTHBIX NCTOYHUKOB anbda-I XI sBrsutocs npuMenerne TexHmaeckoro ['’XIT kopeHHBIME HapogaMu
Cesepa Poccu 1151 60pb0bI ¢ JOCAXKIAOIMMU HACEKOMBIMH, NTapa3UTHPYIOIIUMH Ha OZIOMAIlIHEHHOM CEBEPHOM
onene (Li et a., 2004). B 1o sxe BpeMsl, KOJIHYECTBEHHBIX OLICHOK YPOBHEH BO3JICHCTBHS HE CYLIECTBYET.

2.3.2 Bosoelicmgue 6 pezyibmame nepeHocd 6 okpydicaroweli cpede Ha 6oabuue paccmosHus

Cawmbie BbICOKHE ypoBHH anbda-I' XI' 0TMeuaroTCst B BRICOKUX IMHPOTaX B Bo3myxe (Hampumep, CBansbap, AnepT) u B
Mopckoii Boje (Harner et al., 1999). Kaxk mokaszano B 1abi. 2, anbda-I'XI" B Bo3myxe cokpariaercs (Hanpumep, OT

94 r/m® B 1992 roxy 1o to 12 rr/m® B 2003 roxy 8 Hopsernn). AMAP (2004) Takoke NPEXOIHUT K BEIBOAY, UTO
koHueHTpanun ' XI' B apKTHUECKOM BO3/IyXe OCTAIOTCS Ha HU3KOM ypoBHE ¢ cepeanHbi1990-X rojjoB B cuily BBE/ICHHS
3aMpeToB M OrPaHUYEHHH 110 BceMy Mupy. B mpensytynmii nepuon, B 1980-x rojgax, B apKTHYECKOM BO3/IyXe
oTMeuanich yposHH mpumepro 10 900 rr/m (Li et al., 2002). VpoBHH B MOPCKOit BOJE B BOCTOUHOI 4acT CeBepHOro
JlemoBuToro okeana B 1ieJIOM OBUIH HIDKE, 9YeM B 3amanHoi dactu (Harner et a., 1999). MakcumaisHbie
MOBEPXHOCTHBIC KOHIIEHTPAILMH OTMEYAIOTCS B IIEHTPaNIbHOM YacTi KaHa ckoro ApKTHYECKOTO apXHIiesara,
npomexyrounsie — B Mope bodopra/Uykorckom mMope 1 B paiione CeepHoro nomoca. B 90-x romax ypoBHU B
kaHajckoi yactu CeBepHoro JlemoBUTOro Okeana ObUIH BBIIIE, YeM TJie Obl TO HH OBLIO B III00ATBHON MOPCKOU Cpeie
(AMAP, 2004).

Takoe pacnpocTpaHeHHe B IPOCTPAHCTBE TAKIKE OTpaXkaeTcs Ha ypoBHsx B Ouore. Hoekstra et a. (2002) obuapyxuiu,
YTO B BOPBAHH TPEHIAHACKUX KHTOB HabI0maeTes pesepcust ko duimentos anbha-/6eta-I'’ X B xo1e X MUTpanuit
Mexay bepuHroBsiM Mopem 1 MopeM bodopra. YporHu B Bopanu 6enyxu B FOro-socrounoii vactu bagpunosa
3anuBa B neproj ¢ 1982 mo 1997 rox nouusunucs npumepro ¢ 190 no 140 ur/r 18 (AMAP, 2004). Coobuienust 06
ypoBHsix 10 196 ur/r B nocrynatot ¢ Amsicku (Muapopmanus no npusioxenuto E, npencrasnennas |PEN, 2007 ron) u
110 344 ur/r xB ¢ Apsuara (Stern et al., 2005). B BopBaHH KHTOB-MAJBIX MMOJOCATUKOB B paiione ['pernanun
oTMeyvasack 0ojiee BEICOKask KOHLICHTPALHS IPeBAMpYIoNIero anbga-usomepa (cpenuue yposau 40 - 55 Hr/r xkB), yem
y ocobeit u3 Ceseproro mops (menee 30 ur/r) (AMAP, 2004). Touwmkenus ypoBus y I XI' BopBaHu HapBaia B
KaHaJCKOH ApkTrKke B epuon 1982-1992ronos He 0TMEUAIOCH.

KoHueHTpauu B opraHu3Me KojabuaToi HEepIIbl B KaHAJCKOW ApKTHKE He IIPeTepIeBaeT CyIeCTBEHHbIX N3MEHEHUIH

> I'XT u ocraercs Ha ypoBHe 1970-x ronoB. [loBeinienHsie ypoBHH n3oMepoB ['XI' B opranuzmMe MOpCKux
Miekonuraronmx Kanajackoro apxumnenara, BEposiTHO, 0OBACHIIOTCA BEICOKOH KOHIIeHTparuen uzomepoB I'XI' B Boje,
nockoibKy u3omepsl I'XI™ ocrarorcst HanboJiee pacrpocTpaHEHHBIMH XJIOPOPraHMYECKUMH coeiMHeHns MU B CeBepHOM
Jlenosutom okeane (NARAP, 2006).

3a mepron 1991-2000 romoB BpeMEHHBIX TEHACHINHA B OpraHU3Me apKTHUECKOW TPECKH M JTMMAaHIBI B IIPHOPEKHBIX
Bojax Vcmananu oOHapykeHO He ObLIO0, a B pe3ynbTarax mo Hopseruu B mepuox ¢ 1987 mo 1998 rox ormedaercs
cytiecTBeHHOe moHmkeHue (¢ 23 10 4 ur/r nB) anbda-I'XT" B neuenn apkrudeckoit Tpecku (Sinkkonen and Paasivirta,
2000).

Anbda-I'XT" ObL1 00HapykeH B MbltiieuHol Tkanu u nedenu necua (1,5 u 3 ur/r xB) B Kanage (AMAP, 2004). Yposuu
B OpraHmu3Me 0es0ro MeIBeIs TAKKe OTPakatoT IPOCTPAHCTBEHHOE pacmpocTpanenue aibda-I XTI — Hanbonee
BBICOKHI YPOBEHb HaOJII0JaeTCs cpein momyIsiiuii Ha Arsicke (1o 593 Hr/r 1B B opraHu3mMe My»KcKux ocobeii 6emoro
mensess). B mepuoa 1991-2002 ronoB B opraHm3Me )KeHCKUX 0cobeil 6eroro MeBeis y 3anaaHbix 6eperos
I'yn3onoBa 3amuBa (koHieHTpaimu 10 260 Hr/r 1B) moHmWKeHUs ypoBHeit anbha-I'XI™ ve Habmromanocs (Verreault et
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al., 2005). Ocrarounsie ypoBuu anbda-I'XI" B opranuzme 6e10ro MeABE/sl B BOCTOUHON [ peHIaH (i BO3POCIIH B
90-x rozmax ¢ 18 nporenTos 10 25 nporentoB (AMAP, 2004).
Tabn. 2: IIpocrba cm. mpunoxenue |

2.33 uwa

Cyrounble nokasaTesan noctymieHust anbha-I' X asst HaceJIeHHs B 1IeJIOM C PAIlHOHOM ITHTAHHUS B3POCIIOrO YeI0BeKa B
nepuos ¢ 1986 no 1991rox B Coenuuennbix HItaTax, no coobmenusim, cocraisuin 0,008 pr/kr. B CILA 3aBucumoe
OT Bo3pacta cyTouHoe nocryruenue atbha-I'XI" cokpatunocs ¢ 3,3-16,1 ur/kr Beca tena (Bt; 1982-1984 rozsr) 1o
0,5-2,7 ur/xr BT (1986-1991 roasr) (ATSDR, 2005). B OO61ieM ucciie0BaHUY PAl[MOHA TUTAHUS, IPOBEICHHOM
VIIIIM CIIA B 2003 roxy mo 100npoaykram nutanus, ansda-I' X 6su1 06Hapyxen B 35 npoaykrax (MHGOpMAIHS 110
npunoxenunio E, npeacrasiennas |PEN, 2007 rox ). B O6mem uccrnenoBannu pannona nutanus B Kanase
(1993-1996 rompr) coobinaercs 0 cpeaHecyToIHOM mocTymieHnd anbda-I' XI Ha yposue 0,37 ur/kr Bt (Health Canada,
2003, B EFSA, 2006). B eBporeiickux cTpaHax penpe3eHTaATUBHBIX UCCIIEA0BAHUI MOTPEOISIEMOTO PAlliOHA THTAHUSI
MPOBOJIMTCS MaJio, HO OJJHO U3 HUX ObLIO BhIMoOJIHEHO B Yenickoi Pecriyonuke. CpeqHecyTOUYHbIE OKa3aTelu
nocrymienus ainbda-I'’XI" B oprannsm cokparmiuch ¢ 4,3 ur/kr Bt B 1994 roxy 10 1,6 ur/kr Bt B 2002 rony (EFSA,
2005). MecTHOe HCCIeIoBaHUE paloHa uTanus, mpoBeaeHHoe B Micnanuu B 1990/91 ropax, cBUAETENBCTBYET O
cpeaHecyTouHOM noctyruieHnu anbda-I'XT" B opranusm Ha yposue menee 0,1 pug (Urietaet al., 1996).

Anpda-I'XI" 6611 00HApYyKEeH B KOPOBBEM MOJIOKE B TeX CTpaHax, rae I X' mpuMeHsIIcs B HeJaBHEM BPEMEHH.
Cpennue ypoBuu ajibda-I'XI" B kopoBseM Mosioke B AByX peruoHax Muauu cocraBunu 0,012 mr/kr B u 0,0045 mr/kr
kB, cootBercTBeHHO (ATSDR, 2005). Ha mpucyTcTBHE OCTATKOB XJIOPOPTAaHUYESCKUX TTECTUIIMIOB ObLIH
npoananu3upoBanbl 140 06pa3iioB KOpoBbero MoJioka u3 14 paiionoB XapbsHel, Mumus1, 3a0paHHbIX B

1998-1999 rogax. MakcumanpHbiii ipeaen 0,05 mr/kr mis octarkos anbda-I' XI', pekomengoBanusiit BO3, 6611
npeBbliiieH B 4 nporeHTtax obpasuos (Sharmaet al., 2006). KontposbHoe nccieaoBaHne KOPOBLETO MOJIOKA B
Mekcuke (192 obpasia) mokaszaio yposers ansda-I'XI" 0,001 — 0,201mr/kr anbda-I' XTI (ATSDR, 2005).

B o6pa3siiax peiosl U MosuTiockoB B Muanu cogepxkanocs 0,01 — 0,02 mr/kr B u 0,26 mr/kr kB anpda-I'XT,
cootserctBenno (Nair and Pillai, 1992). Bricokue ypoBHH anbha-I' XI' 10KyMEHTaIbHO MOTBEPIKACHBI B KOPMOBO
nenu apkrudeckoro peruona (AMAP, 2004b; yposuu, coobriaembie B paszere 2.3.2.). Kopennoe HaceneHue
ApKTHKH 0COOCHHO YSI3BUMO sl Bo3jieiicTBust anbga-I' XI' B palinoHe MUTaHus, ITOCKOJIIbKY OHO MTUTACTCSI TAKUMH
TPAAMIHOHHBIMU BHAMH IHUIIH, KAK OJICHUHA, PbIOA, TIOJICHHHA U KUTOBOE MSCO.

2.34 Haepyska na opeanuzm

Cpennue yposuu anbda-I'’XI" B opranusme 25 amepukanckux nanueHtoB coctapisiii 0,04 Hr/r B KpOBH B 1IEJIOM U

1,1 ur/r (makcumym 9,6 Hr/T) B Guoncuueckux xupoBbix Tkausx (ATSDR, 2005). ITo naHHBIM HCCIEIOBAHHUS,
npoBezienHoro B Mcnanuu, cpeanue yposau anbga-I' XI' cocrasmsior 1,43 pr/r (Mmakcumym 6,75 r/r) B o6pasiax
KUPOBBIX TKAHEH JeTell, MPOXMUBAIOIIUX B cellbekux paiionax (Oleaet a., 1999). Ansdpa-I'XI" 6611 00HApYKEH B

1,7 npornenTa u3 4822 06pa3ioB KpoBu B3pocioro Hacenenus I'epmanun u3 120 paiionos (mpejen oOHApyKEHUS:

0,1 pr/m) (German Environmental Survey 1998, Becker et al., 1998). Anbda-I'XI" 66u1 0OHAPYKEH B CHIBOPOTKE KPOBH
tpex u3 186 (=1,6 npoir.) Opasunbckux aeteit (cpeanuii nokasarens: 1.8 ppb) (ATSDR, 2005). Anbda-I'XT" 6611
o0OHapy»xeH Bo Bcex obpasiax (N = 142) B xo/ie UCCIeA0BaHusl, IPOBEACHHOT0 B BOCTOUHOM yacTu Pymbianu B 2005
rojy npu cpeaneit konneHrpauuu 31 ur/r munounaHoro Beca (nuanason 3 - 146 ur/r) (Dirtu et a., 2006). O Bbicokoi
KOHIIEHTPALUK cOO0MaoT B MHANY, 4TO OOBACHSIETCS NPUMEHEHUEM B CEJIbCKOM XO3SICTBE U Uit OOPHOBI €
Maisipueii. B ceiBopoTKe KpoBH cojiepikanock 10 0,45 mr/n ansda-I'XT, a B aguno3usix tkaxsx — 1o 0,30 mr/xr.

B marepunckom monoke coaeprkanocsk B cpeanem 0,16 mr/in (Nair and Pillai, 1992). Scheele et al. (1998) uccnenoBanu
YPOBHHM HECKOJIBKHX XJIOPOPIaHUUECKHX COeAMHEeHNH, BKirovast anbga-I'XI', B koctHOM Mo3re 29 npencraButesen
B3pocioro Hacenenus I'epmanuu (06pasisr otoupanuck B eproa 1980-1991 rogos). ITo cpaBHEHUIO ¢ aUIMO3HBIMU
TKaHSIMH, TJI€, KaK TPaByUJIO0, HAOIIO1A€TCsI CaMbIi BEICOKHI YPOBEHD XJIOPOPraHUMYECKUX COEAMHEHUH, KOHIIEHTPAIHS
ansda-I'XI" B koctHOM Mo3re Oblia B 10 pas Beime (cpeanuii mokaszatens: 0,050 Mr/kr o cyxoMy JIMIIOUAHOMY BECY,
MakcuMalbHbIH nokasatesb. 0,476mr/kr). Anbsda-I'XT Geut Takke o6HapyxeH B criepme (ATSDR, 2005).

2.3.5 Boszoeticmeue na oemeii

Jletn Ha ompeeNeHHBIX TallaX CBOETO Pa3BUTHA O0JIee OABEPIKEHBI PHCKY OT BO3ICHCTBHS XUMHUIECKHX BEIIECTB,
4yeM B3pocible. Ha TaHHBIT MOMEHT HESCHO, TIOABEPKEHBI JIM AeTH PUCKAM JUIS 37I0POBBS B PE3yJIbTATE BO3ACHCTBHS
anpda-I'XI" 6ombiie, 4eM B3pOCIIbIe, XOTS U3BECTHO, UTO PA3BUBAIOIINIICS TOJIOBHON MO3T O0Jiee BOCIPHIMYHUB K
Bo3zaeticTBHO pa3muyHbix CO3. Crnemmdudeckoe odoramenue anbda-I' XI" B TOTOBHOM MO3Te MIEKOHATAIOIINX
MOJKET CO3/1aBaTh OCHOBAHUS [T oOectiokoeHHocTH. [lepemada anpda-I' X[ gepes miareHTy XOpoIIo MOATBEPIKACHA
nokymentanpho (ATSDR, 2005; Falcon et a., 2004; Shen et al., 2006). Anbpa-I'XI" B Gojiee BBICOKOM CTEIIEHH
AKKyMYJIUPYETCS B IJIAIICHTE YeJIOBEKa, YeM B MATEPUHCKOM MOJIOKE.
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Cpennue yposau anbda-I' XTI B MaTeprHHCKOM MOJIOKE B BRIOOPKE, Mpou3BouBIneiics B @unnsumuu (43 marepH,
1997-2001 rox) cocrasmsiu 0,19 Hr/r aunonaHOTO Beca, Toraa Kak cpenHsis KonueHrpaius anbha-I' X B mianeHte
cocraisa 3,47 ur/r nunouaHOTO Beca. B BhIOOpKe, npousBoauBiueiics B Januu, (43 marepu, 1997-2001 rosr) 6bu1a
obHapyxeHa cpennsist konueHTpanust 0,51 Hr/r munonaHOro Beca B MaTepHHCKOM Mostoke U 1,53 Hr/r nunounHoro Beca
B maneHTe. IIpenmnomnaraercs, 4To 3TO SBICHHE OOBICHACTCS CrIeN(UIECKOI aKTHBHOCTBIO IUIALICHTAPHON TKAaHH
(Shen et a., 2007). MosxeT OBITh IPOJAEMOHCTPUPOBAHO, YTO B CJIy4ae OrPAaHUYCHUH Ha IPUMEHEHNE, KOHLEHTPALHH
anbga-I'’XI" B MaTepHHCKOM MOJIOKE HEYKJIOHHO cokpaiatorcesi. B ['epmannu anpda-I'’XI™ no-npexxuemy
oOHapyXuBaycs B 28 mpoieHTax 00pa3IoB MaTepUHCKOro MOJIOKa, aHamu3upoBasmuxcs B 1984-85 ronax, Torma kak B
obpasnax, orobpannsix B 1990-91rogax u B 1995 roay on o6Hapyxen ne 6611 (Ott et al., 1999). Bonee

2000 otzenbHBIX 00pa30B MATEPHHCKOTO MOJIOKA YKEHILUH, IIPOXKUBAIOIINX B 3anajHoi ['epManun, 0TOOpaHHbIX U
NpoaHaTM3UpOBaHHbIX B ieproa ¢ 1984 no 2001 rox, nokasainu, yro koHueHTpanus anbda-I'’XI" cokparunack ¢ >

0,01 mr/kr )HpOBBIX TKaHei 10 ypoBHEH Hike 0OHapy)uBaeMbix (mpeaen obHapyxenust 0,001 Mr/kr 1o KHUPOBBIM
tkansaM) (First, 2004). B paMkax TpeThero mojeBoro HCCileJOBaHU MaTepuHcKoro Mojoka BO3, Ha mpucyTcTBHEe
I'XT 6puM ipoanau3upoBaHsl 16 rpynn MaTepuHCKOro Mojoka B 10 eBpomeiickux crpanax. B bonrapumn, Poccun n
VYkpaune anbda-I'’XT" 6601 00Hapy)eH B konentparusx 0,002 — 0,006 mMr/kr TUmouIHOTo Beca, Korjaa Kak B o0pasuax
n3 Yemickoit Pecniyonmuku, ['epmannu, Mpnanaun, Utanuu, JTiokcemOypra, Hopsernn u Ucmanuu ansda-I' XTI
obHapyxeH He 6bu1 (npegen oouapyxkenus 0,001 mr/kr nunouaHoro Beca). B Haiipoou, Kenus, B 8,8 npouenrax
0TOOpaHHBIX 00Pa3I0B MAaTEPUHCKOTO MOJIOKa cojiepXkanach oOHapyxnBaeMas KoHneHTpanus anbda-I' XTI mpu
cpenuem yporae 0,013 mr/kr mosoutoro xupa u auanazone 0,002 — 0,038 mr/kr (Kinyamu et a., 1998). B obpasiax
MaTepHHCKOTO MOJIOKa, 0TOOpaHHbIX B MHmuu, B cpemHem coaepxkaiock 0,16 mr/n (Nair and Pillai, 1992). B apyrom
HHIUICKOM UccienoBanuu coobinaercs 06 ypore 0,045 mr/i anbda-I'XT" B marepurckom mosoke (Nair et al., 1996).
MO>KHO HIPUHTH K BBIBOJLY, UTO KOHI[EHTpanus ainbda-I' XI' B MaTepuHCKOM MOJIOKE B 3HAYHUTEIILHOM Mepe 3aBUCHT OT
9KCIIO3HMIIMH U YTO B HECKOJILKUX PA3BUBAIOLIMXCS U BOCTOYHOEBPOIIEHCKUX CTpaHaX KOHIEHTPALUS MO-IIPEKHEMY
0CTaeTCsl Ha CIIMIIKOM BBICOKOM yPOBHE.

2.4 O1eHKa OMACHOCTH U Mpeelibl, BHI3BIBAKOIINE 00€CTIOKOEHHOCTh

[To cpaBrenwmro ¢ Texamueckum [ XI™ u muHIaHOM, 10 anbda-I' X" ©MeroTCs U OrpaHUIeHHbBIE TaHHBIE.
CymecTByeT OTpaHHIeHHOE KOJINYECTBO HCCIIEIOBAHIHA CyOXPOHUIECKON U XPOHHUECKOW TOKCHIHOCTH MIPH TIpHUEMe
BHYTph. OTBITOB Ha XUBOTHBIX Ha MPeIMET N3Y9IeHU TOKCHIHOCTH anb(a-I' X[ mpu BOBIXaHUH U TIOTIAJaHUU HA KOXKY
He npoBoamiIochk. MccnenoBanus Bo3aeicTBus anbda-I' X" Ha pa3BUTHE, a TAKXKE €r0 TEPATOreHHOTO 1
PEnpOAYKTUBHOTO BO3JIEHCTBHS OTCYTCTBYIOT. HemocTaTouHo U JaHHBIX O PEAKIMK Ha Pa3IMYHbIe 036l IPU MIPHEME
BOBHYTPb JIJIsl BCEX COOTBETCTBYIONIUX BUOB. Jis 1enieii HacTosIIeH XapaKTePUCTUKU PUCKOB ObUITH PACCMOTPEHBI
caMble BaXKHBIC PE3yJIbTaThl HCCIICIOBAHUI B OTHOIICHUU OIIEHKH OMACHOCTU. bonee mojpobHas uHpopMarius
COJICPXKUTCS B IOKJIAaxX, YKa3aHHBIX B paznene 1.2.

Ocmpas moxcuunocmol netipomokcuynocms’ Ilokazarenu LD50 npu npueme BHyTph Bapbupytorcs ot 100 10
4000 mr/kr BT st mbimed u ot 500 o 4647 mr/kr BT st Kpbic. [IpU3HaKaMH OTPABIICHUSI CITYKUT CTUMYJISIIASL
LEHTPAJIBbHON HEPBHON CUCTEMBI: BO30Y)KIEHHOCTb, BHITHOAHIE CITMHBI, BCTAIOIIAS AI00M IIEPCTh, AUCITHOD,
aHOpPEKCHsI, TPEMOPbI, KOHBYIIbcHH 1 cyaoporu (IPCS, 1992).

Cybxponuyeckas moxkcuunocms: B nccnepoBanuu kpoic, mpoponkasmemces 90 cyrok mpu gosuposkax 0, 2, 10, 50 nm
250 wmr anbda-I'’XI/kr kopMma, npu qozuposke 250 mr/kr kopma (uto paBHo 12,5 Mr/Kkr BT B CyTKH) HAOII01aI0Ch
3aMeJIeHHEe POCTa M MOBBIIICHHE OTHOCUTEIBEHOTO Beca OpraHoB (IeueHH, cepua, NoueK U HaAlo4eyHukoB). [Ipu
ypoBHsix 50 u 250 Mr/kr HaOJIOATUCh U3MEHEHNUS SH3UMHOM (GYHKIMHU TTEUYEHH, a TAPSHXUMATO3HbIC KJIETKU ITEYCHH
yBEMYMBAINCH. Bec meuenn Bospacrtan mpu qo3uposke 10 mr/kr kopma (uto paBHo 0,5 MI/KT BT B CYTKH),
OTMEYANIOCh U MOHIDKEHHE COMePIKaHuUs JIeHKOIUTOB. [IpU3HAKH MOAABICHNS HMMYHHOM CHCTEeMBbI (TOHIKEHHbIE
ypOBHU UMMYHOTTI00YIMHOB G 11 M B CHIBOPOTKE KpoBHU) HabIoAaich mpu qo3uposke 50 u 250 mr/kr kopma.
NOAEL cocrasmsin 2 mr/kr anbga-I' XI'/kr kopma (uato pasro 0,1 mr/kr BT B cytku; LOAEL cocrasmnsin 10 mr/kr
kopma) (IPCS, 1992).

Xponuueckas moxcuunocms: Korpa rpynmnam u3 10 sxeHckux u 10 Mmyxckux ocobeit oTheMbliiei kpbic Bucrapa
0JaBaJICs CYTOUHbIH paioH mutanus ¢ cogepxkannem 0, 10, 50, 100 wau 800 mr anbpa-I'XI" /kr kopma (B
KyKypy3HoM Maciie) B TedeHne 107 Hezenb, camasi BBICOKasi /1032 MPHUBEJa K 3aMEJICHUIO POCTA, MOBBIILICHHOM
CMEPTHOCTH U HE3HAYMTEILHOMY MOpaXkeHuo riedeHu. [Ipu cyrounsix no3ax 100 u 800 mr/kr ObLiIM 0OHAPYKEHBI
YBEJUUCHHE [TEUYEHH U THCTONATOIOIMYEeCKUE U3MEHEHHS TIeUeHU. B T0 xke Bpemsi, ipu qo3uposke 50 mMr/kr kopma
n3meneHnit neuenu 3ameueno He 6610 (NOAEL 50 mr/kr, LOAEL 100 mr/kr kopma) (Fitzhugh et al., 1950).

Lenomoxcuunocmys: Anbda-I'’XI" He OKa3pIBaCT MyTareHHOTO Bo3zeiicTBHs Ha Gakrepuu (tammer Salmonella
typhimurium TA 98, TA 100, TA 1535 u TA 1537) uu npu MeTaboIMYECKOM aKTHBU3AIMH, HU O3 Hee, H HE BhI3BIBAET
nopaxenust IHK Oakrepuii. B To ke Bpems, anbda-I'’XI" Be3biBaer pparmentanuro JIHK kieTtok neuenu yenoseka u
kpbic. Bozzaelicrue anpda-I"XI" npu npueme BHYTph NPUBOIUT K MUOTHYECKUM PACCTPOMCTBAM, BKIIIOYAs
MOBBIIICHHE MUOTHIECKOTO TEMIIa  TOBBIIICHIE YaCTOThI MOJUIUIOUAHBIX KIIETOK medyeHn B Mbiax (ATSDR, 2005).
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Kanyepocennocmo: VccnenoBanus kanueporenHoct ainbda-I'XI™ orpanndensl. bbiio npoBeseHO HECKOIBKO
HCCIIEIOBAaHUH Ha MBIIIAX, HO X IEHHOCTh OTpaHUYEHa. B TO e BpeMsl, U3 pe3ynbTaToB SICHO, YTO IIPU BBICOKUX
no3ax anbga-I'XI" BBI3bIBACT THNEPIUIA3HIO JTUM(ATHIECKNX y37I0B M KAPIMHOMY KJICTOK IT€4YEHH y MBIIICH
(3aboneBacMOCTh BapbUpYETCs B 3aBUCHMOCTH OT IITaMMa), a TaKXKe Y KpbIc (HU3Kas 3a0osieBaeMocTb). MccnenoBanus
CTHMYJIMPOBaHMS BOZHUKHOBEHUS 3a00JI€BaHNS M PEXKHMMA PEAKINH CBUIECTEIBCTBYIOT O TOM, YTO 3aMEUCHHAs
HeomtacTHueckas peaknus Ha anbda-I' XI™ ckopee Bcero 00bACHIETCSI MEXaHU3MOM, HE 00J1aIaloIiuM
T€HOTOKCHYHOCTBIO. BhIIO JoKa3aHo, uto anbda-I' XI" ctumynupyeT omyxoiu B meyeHu Mbimiei u kpsic (IPCS, 1992).
Mex1yHapOJHOE areHTCTBO 110 MCCIIEI0BaHUIM B 001acTH pakoBbix 3aboneBanuii (I ARC) kiaccupuimposano
anbga-I'XI" kak BemecTBo rpynmsl 2A: BO3MOXXHO KaHueporenHoe juis yenoBeka. AOOC CILIA knaccuduimpoao
anbga-I'’XI" kak BEpOsATHBIN KaHIEPOTeH JUIs YesioBeka. JlernapTaMeHT 3ApaBoOXpaHeHUs M COLMAIbHOTO 00eCIeYeHuUs
(DHHS) mpuien k BBIBOAY, YTO €CTh BCE OCHOBAHUS MOJIararh, 9to Bee n3oMepbl I XIT criocOOHBI BBI3BIBATH PAKOBBIC
3aboneBanus yenoseka (ATSDR, 2005).

HUmmynomoxcuunocmo: Mpiiy, kotopbiM BBouics anbha-I' X (50 u 250 mr/kr B cytku, 1.¢. 0,5 u 2,5 mr/kr BT B
CYTKH) AEMOHCTPUPOBAIH [IPU3HAKY MOJABIICHUSI UMMYHHOM CHCTeMbI (MMIOHMKEHHE YPOBHS UMMYHOTIIO0YIMHOB G 1
M B CBIBOPOTKE).

Bo3zoeiicmseue na uenosexa: Ilo nmerommmcs COOOMEHUSIM, Y PAOOTHUKOB, ITOIBEPTaBIINXCS BO3AEHCTBHIO
texHrueckoro I'XI™ mpu cocTaBIeHNH NECTUNNAOB WM YAOOPEHUH, HAOMIOAAINCh TaKKE IPU3HAKN HEOJIaronpusTHOTO
BO3/IEHCTBYS, KaK HEHPO(U3NOIOTHIECKHE 1 HEHPOIICHXOJIOTHYECKHE PACCTPOHCTBA, a TAKXKE XKEITYA0OUHO-KHUIIIETHbIE
HapyuieHus. Y paOOTHHKOB OTMEYAJINCh MapecTe3us JHIa U KOHEYHOCTEH, TOJI0BHAs OOJIb M TOJIOBOKPYKEHHUE,
HEJIOMOT'aHUe, PBOTA, TPEMOPBI, OLIYLICHUS TPEBOTH, CITyTAHHOCTh CO3HAHUSI, TIOTEPSI CHA, HAPYILECHUS MaMsITH 1
noTeps THOHUI0. YPOBHH CHIBOPOTOYHOTO (hepMeHTa 1 MMMyHOTTOOymrHa M noBbimanuch (ATSDR, 2005).
Bapixanue cmecu nzomepos I'XI™ MoxeT MpUBOIUTH K pasapaxenuto Hocornotku (IPCS, 2006). Habmromaemoe
Cepbe3HOe BO3JICHCTBIE Ha MEUCHB KUBOTHBIX (HAPHMep, ACreHepallns U HEKPO3 KUPOBBIX TKAHEH) HABOJHUT HA
MBICJIb O TOM, YTO aHAJIOTHYHOE BO3/IEHICTBIE MOXKET B OTECHIMAJIE OKa3bIBAThCS U HA PaOOTHHUKOB ITOCIIE
MIPOIOIDKUTEIBHOM SKcno3nnuy m3oMepoB [ XI™ Ha pabouynx mecrax.

TepMaHCKO€e UCCIeJOBAHHIE XIIOPOPraHUYECKUX COEIMHEHNUH B IeprepuiiHoil KpoBr 486 jKEHIINH, CTPAIAIOIINX OT
FOPMOHAJIBHBIX PACCTPOMCTB M/HMITH BECIUIOMKS, OKA3AJIO, YTO Y KEHIIMH ¢ GUOPOHIAMHI MATKH, AHTUILIUTOBHIAHBIME
AHTUTEIIAMH, JIFOTEMHOBOM HEJIOCTATOYHOCTHIO U MOIBEPKEHHBIX aJIEPTHAM KoHIeHTpanus anbda-I' X[ 3HaUUTETHHO
Boire. Camble Boicokue ypoBHU ['XT' B KPOBH OBLIH OTMEUEHBI Y KEHIIHH, CTPAJAIONINX 0KUPEHUEM, H KEHIIUH C
ucropueit Beikuzpiiei (Gebhard, 1993).

B skcniepuMeHTaNIbHOM HCCIEA0BaHNH, CTATUCTUYECKAS IICHHOCTh KOTOPOTO OTpaHUyeHa, Oblia MPOIEMOHCTPUPOBaHA
BO3MO’KHAsl CBSA3b MEX/Y BO3/IEMCTBUEM XJIOPOPraHUYECKUX COEAMHEHUN U PUCKOM JAETCKOM ariacTU4eCKON aHEMUU.
VYpogenb anbda-I'XI" y nereit, cTpagaronux oT aliaCTUIeCKO aHeMUH, ObUT 3HAYUTEIILHO BHIIIE, YeM Yy JCTCH B
koHTposbHO#M rpymie (p < 0,05) (Ahamed et a., 2006).

B Wnauu npoBoAMIKHCEH UCCIICAOBAHMS CBSI3U MEXK Iy Bo3eiicTBueM anbda-I XI' u 3amejieHneM BHYTPUYTPOOHOTO
pocta moaa (ITUGR, < 10-ii npolieHTHITb Beca MPH POXKACHUU JUTS TeCTAIMO3HOTO BO3pacTa). Mexky YpOBHAMHU
anb¢a-I'’XI" B KpoBU MaTepH 1 3aMEAJICHUEM BHYTPHYTPOOHOTO pocCTa IJI0/1a OblIa YyCTAaHOBIIEHA CTATUCTHYECKH
sHaunMas cBs3b (P < 0,05) (Siddiqui et a., 2003)

Boszoeiicmeue na neyenesvle opeanuszmul. JlaHHBIE O BO3/ICHCTBUY Ha HELleJIeBbIC OPraHU3MbI YPE3BEIYAHHO
orpanuyeHsl. Anb(a-I'’XI" ocTpo TOKCHYEH Ui BOIHBIX OpraHiu3MoB. Coo0IIaT 0 KOHIEHTpauusx dd¢dexra B
BOJIOPOCIISIX, 300IUIAHKTOHE (COJIOHOBO/IHASI KPEBETKA, BO/IsiHAst 0y10xa) u peide (o coobmenusm, < 1 wmr/n) (IPCS,
1992; ECOTOX database, 2007). B orbiTe Ha 0CTpOE OTPABIIEHHE MPOAOHKUTEIBHOCTBIO 24 vaca ISl oJI0CcaToi
rupeutsl 060t BoisiBIIeH ypoBerb LC50 npumepro 1,4 mr/n (Oliveira-Filho and Paumgarten, 1997). B monrocpousom
HCCIIeIOBaHMH ¢ ombITaMu Ha yiuTkax (Lymnaea stagnalis) npu kounentpammu 65 Ur/n 6610 00HAPYKEHO CHUIKCHHE
penpoayKTHBHOMN crocobHoCcTH Ha 50 mporr. B xoe 101r0cpoYHbIX IKCIEPUMEHTOB C OMBITAMH Ha PhIOaX He OBLIO
BBISIBICHO HH THCTOMATONOTHYCCKUX U3MEHEHHHN, HH BIUSHHS Ha POCT U noBeaeHue (ombiTHast kKouentparms 800 Ur/n
wim rpatyiisl ¢ cogepxkanueM ot 10 o 1250 mr anbda-I'XI/kr) (IPCS, 1992). [/lanHble HAOMIOJCHUH 32 APKTUUIECKUM
OeJIBIM MeJBeeM MTPOJEMOHCTPHPOBAIIH OTPHLATEIFHOE COOTHOIICHHE MEX Iy KOHIEHTpausamu periuHona u I'XT,
YTO MOXET BIIUSITH Ha caMble pa3HooOpasHbie ouonornueckue ¢pyukiwu (AMAP, 2004).

Onucanue puckos
B2006 roxy AOOC CIIA mpoBemno O1eHKy PHCKOB IIPU MUTAHHH OOIIMH Ha AJTICKE, CO3[aBaeMbIX anb(a- u

6era-I'’XT. ITo ounenkam AOOC CIIA, skcrio3unus anbda-I' X 1 oO1muH Ha ANsICKe HAXOAUTCS Ha YPOBHE
0,00057-0,0039 mr/kr BT B cyTKH [yist B3pocibix, 0,0021 — 0,051 mr/kr BT B CYTKH JJIs IETE€H B BO3PACTE OT OJJHOTO
roza j1o 6 et u 0,00073 — 0,0050 mr/kr BT B CyTKH [U1s IeTei B Bo3pacte oT 7 10 12 net. Puck BIpaxkaercs B
MPOIEHTE OT MaKCHMAITbHOU TOMYCTHMOM 1036l MiH 3TanonHo# 103sl (RfD). Yposens, Bei3biBaroniuii
00€CIIOKOCHHOCTh, IOCTHTAaeTCs, ecin npueM ¢ nuiiei npepsimraet 100 nporentos RfD (USEPA, 2006). Tlokasarens
RfD 0,001 mr/kr B cyTKu a7st xpornueckoro Bosaeiicteus ocnoBan Ha NOAEL 0,1 mr/kr B cytku (LOAEL cocrasisiet
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0,5 MI/KT B CYTKH), YCTAHOBJIICHHOM B PE3yJIbTATE UCCIIETOBAHUS CYOXPOHUYIECKOH TOKCHIHOCTH ISt KPBIC C
npumenerueM (akrtopa reonpenenennoctu 100 (USEPA, 2006). [lnst Bapixanus stanonHas kouentpanus (RfC)
anpda-I'XT" 0,00025 mr/m° ocaosana va NOAEL 0,025 mr/m® IUTS HAOJIFOICHUH OTpaBIICHUS IIEYCHHU U ITOYEK B XOJIe
CyOXPOHHYECKOTO MHTAISIIIHOHHOTO UCCIIE0BAHUS KPBIC ¢ IpuMeHeHneM ¢akropa HeonpeaenenHoctu 100 (RIVM,
2001 in USEPA, 2006).

Mo muennto AOOC CHIA (2006), orieHKH 0CTPOro BO3AEHCTBUS [IpU MPHEME C MHUIIICH He BBI3BIBAIOT
obecmokoenHoctr (2006). Ouenka puckos npu nmutanuu AOOC CIIIA cBUIAETENBCTBYET O TOM, YTO PACUETHOE
XpoHHYeckoe Bo3eiicTBre anbda-I' XI' npy NUTaHUK IPEBBIIAET YPOBEHb, BHI3bIBAIOIINI 00ECITIOKOEHHOCTD IS
OLICHOK IIpHieMa C THIIEH MOBBIIEHHBIX 103. OLIEHKN YPOBHS pUCKa BO3HUKHOBEHHMs paka rpu npreme aibda-I' X[ ¢
IUIIEH TaK)Ke BBILIE YPOBHS, BHI3BIBAIOIETO 00ECIIOKOEHHOCTD, IIPH PUEMe KaK HU3KUX, TaK U BBICOKHX 7103. [1o
muernio AOOC, nokaszarenu pucka B nporienTax ot RfD cocrapmsttor 57 - 390 st B3pocibix MyskunH, 67 — 460 mis
B3pocibix xenmus, 210 — 5100 mis aereit Bo3pacte OT OAHOTO roja 1o mecty jgeT u 73 - 500 amst Bospacra 7-12 jer.
[o omeHkaM, pUCK BOSHUKHOBEHHUS paKa IJIsi B3POCIBIX MYXUHUH COCTABIISAET OT 3,2X10'3 bi (o) 2,5X10'2 H OT 4,2X10'3 bi (o)
2,910 jurst B3poCIbIX KeHunH. CIIeAyeT OTMETHTb, 4TO TaKasi PACYeTHAS 3a60IeBAEMOCTh 110 MEHBIIEH Mepe Ha
YeTHIpe MOPSI/IKA BHIIIIE, YeM OOIIETPHHSTHII TOKa3aTellh PICKa BOSHHKHOBeHMs paka 1x10°. Hecmotps Ha To, uTo
JTaHHAsI OLIEHKA PHCKa BeCbMa KOHCEPBAaTHBHA B CHITy MPUMEHEHHS MIPH pacdyeTax MaKCHUMAaJIbHBIX 00HAPYKEHHBIX
YpOBHEMH, MOXHO CIIEJIATh BEIBOJ O TOM, YTO PUCKH, CBSI3aHHBIC C IIPHEMOM IIHIIIH, BRI3HIBAIOT 00ECTIOKOCHHOCTb.
Kpome Toro, ciemyer OTMETUTD, YTO IEJICBBIM OPTaHOM B CIy4ae XPOHUIECKOH TOKCHYHOCTH SIBJISIETCS TIEYSHb U UTO,
KaK MOXHO TIPE/NOI0XUTh, BoaeicTere I X' MOKeT HOCHTh KyMYJSITUBHBIN xapaktep. Kpome Toro, Hasegawa et al.
(1989) B X071 Ma6OPATOPHBIX UCCIIEIOBAHUT TPOJAEMOHCTPUPOBAIH HATHYHE CHHEPTHUSCKUX 3()(HEKTOB.

3 OBOBINEHUE UTH®OPMA LU

Texuuaeckuit ['XT', cmech msati ctabmibHBIX H3oMepoB ' XI, cogepxut 55-80 mporerTor ansda-I' XI™ u B mponutom
IIMPOKO NPUMEHSUICS 110 BCEMY MHUPY B KauecTBe XJIOPOPraHWYECKOro NecTUuAa. XOoTs IPUMEHEHHE TEXHHYECKOT0
I'XT" B HacTosIIee BpeMsl HE3HAYHTEIIBHO, BEIOPOCH! B OKPYIKAIOIIYIO CPEAy MOTYT IIPOMCXOAUTD U MO CEH JICHB.
MecTHbIe HCTOYHHKH BKIIFOYAIOT MECTa 3aXOPOHEHUSI OITACHBIX OTXOJOB, 3apaKCHHBIE OOBEKTEHI, 3aI1aChl, a TAKKe
MOTHJIBHUKH U CBaJKH. KOJIMUECTBEHHBIX OIIEHOK TaKHX BHIOPOCOB HE CyIIECTBYET, HO 00beMbl ocTaTtkoB I'XI™ B Buze
NOOOYHBIX MPOJYKTOB POW3BOJICTBA JIMHaHA, KaK NpearnonaraeTcs, coctabistor ot 1,6 1o 4,8 muH. ToHH. Kpome
TOTO, MPEIOJIaraeTcsl, 4To 3arpsi3HEHHE OKPY KOl Cpeibl MOXKET BBI3bIBATHCSI MHOTOUYHCIICHHBIMU OO BEKTAMH,
KOTOpBIE JIOJDKHBIM 00pa3oM He 00CITY)KUBAIOTCSI U HE KOHTPOJIUPYIOTCH.

Odusnko-xummyeckne cpoiictBa anbha-I'’XI" obneryator ero nepeHoc B armocdepe Ha OOJbLINE PACCTOSHUS U
MIPUBOIST K €T0 «XOJIOJHOHM KOHJEHCAnnu» B Ii1o0anbHOM Maciitabe. Kpome Toro, ero Hu3Kas KOHCTaHTa [ eHpH
CHOCOOCTBYET HAKOIUICHHIO BBICOKMX ypOoBHEH KoHIeHTpanuu B CeepHoM JlenoButom okeane. bosee Toro, 6pu10
JIOKa3aHo, YTO KOHLIEHTPAIMH B BO3yX€ apKTUIECKOro pernoHa 1o Hayana 1990-x rosjoB B TOUHOCTH CIIE0BaIN
JTaHHBIM O TJ100anbHOM MoTpebaenun. [lanee, TaHHBIE MOHUTOPHHTA B OTAAJICHHBIX PETHOHAX, HAIPHIMeED, B APKTHKE
1 AHTapKTHKE, ITOKA3bIBAIIM, YTO OOHAPYKEHHBIC YPOBHH, KOTOPBIE HHOT/Ia MIPEBBIIIAIN YPOBHU B
PETHOHAX-NCTOYHHKAX, OOBSICHAIOTCS IEPEHOCOM Ha OOJIBIINE PACCTOSHUS.

Anbda-I'’XI" B mpUHIHIE MOABEPKEH ACTPATAIMH [TPH OIArONPHUATHBIX 00CTOSTENBCTBAX (HAPHMED, TIPH
MOBBIIIEHHBIX OUOJIOrUYECKON TOCTYMHOCTH, TEMIIEPATYPE U BIAKHOCTH). [ MIpOIH3 CIOCOOCTBYET 00IIEMY
ynanennto anbda-I'XI" n3 BOAHBIX pacTBOPOB IPH IIEIIOYHOM PH, HO B IPUPOJHBIX YCIOBUSIX HE UTPAeT 3HAUYUTEIBHON
ponu. Anbga-I'’XI" MoxkeT npereprieBaTh SHAHTHOCEIEKTUBHYIO JIETPa/Ialifio, KOTOpasi 3aBUCUT OT MecTa U cpeabl. [lo
JTAHHBIM aHAJIN3a TIEPUOJIOB MOJIypaciaa U OCTaTKOB B 1mouBe, anb(a-I XI' 00iamaeT yMepeHHOM CTOWKOCTRI0. B TO
K€ BPEMs1, B HEKOTOPBIX IIPUPOJHBIX YCIOBUAX, HAIIPUMED, IIPY HU3KUX KOHLEHTPALUAX WIN HU3KUX TEMIIEpaTypax,
MIepHoz HoTypacmaja yBenuausaercs. [lepuons! momypacnana anbga-I' XTI B apKTHYECKHX 03epax COCTABISIOT JI0

1,4 rona, HO B CHITy 3HAHTHOCEIICKTUBHOM JIeTpafalliii B BOCTOUHOH JacTi CeBepHoro JIeoBUTOro oKkeaHa Meproabl
MOJTypacrazia CoCTaBIISIOT OT 5 1o 7 ner.

Anpda-I'XI" ciocobeH k OM0aKKyMYJSIIAN M OMOYCHIICHUIO B OMOTe U apKTHYecKknx numeBsx ceTsix. KBK u FWMF B
opranu3Me 0ecIiO3BOHOYHBIX, PhIO U HA3eMHBIX, a TAK)KE€ MOPCKHMX MJICKONUTAIONINX MpeBbimatoT 1. brarogapst cBoeit
UHIUBUYAILHOM CIOCOOHOCTH K MeTabonu3aiuu anbda-I' X[, ITUIBI He YKIaIbIBAIOTCS B 3TY CXeMy. Y
6onpinuacTBa NTHL Habmronaercsi KBK < 1 HesaBucumo ot Tpoduueckoro ypoBHs. OCOOEHHO y MIIEKOITUTAIOIINX
Habmronaetcs sHanTHOCebHueckas akkymyssitus (+) win (-) anbda-I'XT', B 3aBHCHMOCTH OT KOHKPETHOTO BHaa. B
COYETaHUH C TIOHWKEHHOI CIIOCOOHOCTBIO K OHornpeodpasoBanuto, anbda-I'XI" nocturaer Beicoknx KBK B oprannzme
MJIEKOITUTAIOIINX, IIPHYEM caMasl BEICOKasl KOHIIEHTpalXsl HaOII0AaeTCsl B TKAHIX FOJIOBHOTO MO3ra, OCOOCHHO B TOM,
uro Kacaercs (+) sHanTHoMepa. Ilockoibky Bece I'XI' IeHCTBYIOT Ha IIEHTPAIBHYIO HEPBHYIO CHCTEMY, K 3TOMY
SIBIICHUIO CIIEZIyeT OTHOCHTBCS C OCTOPOXKHOCTHIO. Ha JaHHBIH MOMEHT, OZJHAKO, HCCIIEA0BaHNI TOKCHIHOCTH
anb¢a-I'’XI" o sHaHTHOMEpaM He CYIIECTBYET, TOITOMY MPUIHMHBI 000TAICHNS U PA3IHIHI OCTAIOTCS B 3HAUUTEILHON
Mepe HEesICHBIMH.
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Bbuo nokaszano, uto anbda-I'’XI" obnagaeT HEHPOTOKCHYECKUM M T€aTOTOKCHYECKUM BO3JICHCTBHEM, a TAKKe
BBI3BIBAET I10/IaBJICHHE MMMYHHOH CHCTEMBI U PaKOBBIC 3a00JI€BaHMs Y TIOAOTBITHBIX )KUBOTHBIX. MeXIyHapoJHOe
areHTCTBO HCCIIEI0BaHui B 006nactu pakoBbix 3abonesanuit (IARC) knaccuduiposano ansha-I' XTI kak BemiecTBo
rpynisl 2B, BO3MOXXKHO KaHIIEPOTEHHOE JUIsl 4esioBeKa. HecKOIbKO 3MUIeMHOIOTHYECKNX UCCIIEe0BaHNI
CBUJICTEIBCTBYIOT O TOM, 4TO anbga-I'’XI", BO3MOXKHO, UTPaET ONPEAEICHHYIO POJIb B BOSHUKHOBEHUH PaKa TPYAN Y
KeHIIH. M3BectHO, uTo anbda-I' X' CTUMYIHPYET OMyXOJIH.

Anbda-I'XI" MoxkeT OKa3bpIBaTh OTPUIATEIBHOE BIUSHIE HA 3JI0POBbE YCIIOBEKA KAaK B 3arPsS3HEHHBIX, TAK U B
apKTHYECKHX paiioHax. Ha 0CHOBaHUHM MMEIOIIMXCS JAHHBIX O TOKCHYHOCTHU alib(ha-I" XI" MOXKHO clienaTh BBIBOI, YTO
cyliecTByoIUe KoHleHTpalmu anbha-I'XI™ B mpoykTax MUTAHUS ¥ MATCPUHCKOM MOJIOKE CITy’KAT UCTOYHUKOM
obecriokoeHHOCTH. PacueTHoe nHeBHOE noTpedneHue anbda-I' XTI KOpeHHbIX HapOIOB APKTHUKH MPEBBIIIAET
JIOMYCTUMbIE YPOBHH 6€30MacHOT0 MOTPEOICHHS, XOTS CJIeyeT OTMETUTh, UTO 3TH OLIEHKH HOCST BEChbMa
KOHCEPBATUBHBIN XapakTep. PUCK Ui STUX TPy HACETEHUs, CBSI3aHHBIN C MX PAIIMOHOM MUTAHUS, BBI3bIBAET
00eCTIOKOCHHOCTE. B TO e BpeMmsi, CIeyeT MOTIePKHYTh, 9TO XOTS TPAAUINOHHBIC BUABI IIUTAaHHS 00IaJatoT
YHHUKQJIEHOW COIMANIbHOMN, TyXOBHOW M 9KOHOMHUYECKOH IEHHOCTHIO, HACTOSTENIFHO PEKOMEHAYEeTCS N30eraTh
MTUIIEBBIX POAYKTOB, YpoBHHU anb(da-I XI" B KOTOPHIX BBI3BIBAIOT OOECIIOKOCHHOCTb.

4 3AKVIIOYEHUE

XoTs B OOJIBIIMHCTBE CTpaH npuMeHeHne TexHudeckoro ['’XI™ B kauecTBe MeCTUIMIa 3aMpEIIeHO UM OTPAaHUYEeHO U B
OOJIBIIIMHCTBE CIyYaeB OH 3aMEHEH JIMHJAHOM, MIPOIIECC MPOU3BOCTBA JIMHIaHA PUBOJUT K 00Pa30BaHHIO OTPOMHBIX
kosimyecTB octaTouHbiX ['XI'. TlpogomxeHue npous3BOACTBA U CYIIECTBYIOIINE HAKOIIJIEHHbBIE KOJIMYECTBA TAKUX
HM30MEPOB B Ka4EeCTBE OTXOIOB IMO-TIPSKHEMY TIPEICTABIITIOT COO0H MpodiieMy MHPOBOTO MaclITada, KOTopas CBsi3aHa
C IPOJIOJDKEHUEM BEIOPOCOB B OKPYIKAIOIIYIO Cpery.

3a nocnenHue 30 €T BEIOPOCH! B OKPYKAIOIIYIO CPeTy PE3KO COKPATHIINCh, OTHAKO JI0 CHX IOp HaOII0JaronIecs
YPOBHH B OKpYIKarollel cpe/ie MO3BOIISIOT CAeNaTh BRIBOJ 0 cToiikoct anbha-I' XI™ B okpyxatorieit cpexe (mpu
HHU3KHX KOHIGHTpAIUsX). Xonoauelidi CeBepHbli JIeTOBHTBII OKeaH, B KOTOPOM B HACTOSIIEE BPeMsI IPOUCXOIUT
muksuganus anbha-I'XID, npencranser co6oi MPUEMHNK, KOTOPBIH MPEMATCTBYET OBICTPOIl JeTpafauy JaHHOTO
XMMHUYECKOTr0 BellecTBa. YpoBHU anbda-I'XI" B Onore APKTHKHM HE MOJHOCTHIO OTPAXKAIOT TEHCHIMIO K COKPAIIEHHIO
B a0MOTHYECKNX HUIIAX.

Anbpa-I'’XI" npucyTcTBYeT B Ha3eMHBIX M BOJHBIX KOPMOBBIX IIETISIX, IPUYEM €TI0 KOHIIEHTPAIUH BBI3BIBAIOT
00€CIIOKOCHHOCTh. B 3arps3HeHHBIX paiioHax U, B CHJIy IIepeHoca Ha OOJIbIINE PACCTOSHUS, B APKTHYECKOM PETHOHE,
HaOJII01al0TCsl BRICOKHE YPOBHHU BozzencTBus anbda-I'XI'. Kpome Toro, jitoan u xuBast Iprupo/ia MoIBEprarTcs
BO3/ICHCTBHIO PA3IMYHBIX 3arpsA3HUTENEH, KOTOPBIE MOTYT BIMATH HA TOKCHKOJIOTHYEeCKoe BozaercTere anbda-I XTI
KyMYJISITHBHBIM MJIM CHHEPTUYECKHM 00pa3oM. B cuily mpucymux eMy CBOWCTB B COYETAHUH C PaCUECTHBIM
cpenHecyTOuHBIM mpueMoM anbga-I' XI" kopeHHBIMK HapogaMy APKTHKH, TIPEBBIMIAIONIIM O€30TIaCHbIE TIPEIEIIBI, a
TaKKe YUUTHIBas MIMPOKOe pactipocTpanenue anbga-I'’XI' B OnoTe, BKIIIOYast OTAAJICHHBIE PailoHbI, HAXOSIINECs Ha
GOJIBIIOM PACCTOSTHUU OT BEPOSITHBIX HCTOYHUKOB BEIOPOCOB, MOKHO C/IEJIATh BBIBOJI O TOM, YTO IaHHOE XUMHYECKOE
BEIIIECTBO CIIOCOOHO B pe3yJIbTaTe IEPEHOCa B OKPYXKAIOIIEH cpelie Ha OOJIbIINe PacCTOSIHUS OKa3bIBaTh CYIIECTBEHHOE
OTpHULIATENbHOE BO3/ICHCTBHE HA 3[0POBbE YETIOBEKA U OKPYXKAIOILYIO CPEAy, YTO 00YCIOBINBACT HEOOXOAUMOCTb
MIPUHATHS MEp Ha II100aJIbHOM YPOBHE.
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