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CTOKroJibMcKas KOHBCHIIUA O CTOMKHX OPraHnvYeCKUX 3arpsasHUTEIAX
Komurer mo paccMoTpeHHI0 CTOHKHMX OPraHUYecKHX 3arpsi3HUTe e
Bropoe coBemanue
XKenesa, 6-10 Hosi6pst 2006 roma
Iyukt 5 d) npeaBapuTenbHOI MOBECTKH JHS
PHCCMOTpeHI/[e NMPOEKTAa XapPAKTEPUCTUKH
pI([CKOB: JJUHAAH
IIpoekT XapakTepUCTUKH PUCKOB: JIMHIAH
3anucka cekperapuara
1. Ha cBoeM TIEpBOM COBECIIIaHUUN Komurer o pPacCMOTpPEHUIO CTOHKHX OpraHn4eCKux

sarpsi3auTeneit mpunsit perrearne KPCO3 -1/6 o JII/IH,Z[aHyl. B nynkTte 2 aroro pemrenus Komurer
MOCTAHOBMJI YUPEIHUTH CIEIHANBHYIO PA00UYIO IPYINY AJS AaTbHEHIIET0 PACCMOTPEHHUS MPEATIOKESHUS
OTHOCHUTENBHO BKITIOUCHHs uHaaHa B npuiokenne A k Kousenuuu (UNEP/POPS/POPRC.1/8 u
UNEP/POPS/POPRC.1/INF/8) 1 moaroToBKu mpoeKTa XapaKTepPUCTHKK PUCKOB COTTTACHO
npuwioxenuto E.

2. CIHCOK WICHOB CIEHANbHOM paboyeil rpymnibl M0 JHHAAHY U ee HaOoaaTeneil Conep uTes B
npunoxernd V1 k nokymenty UNEP/POPS/POPRC.1/10.

3. Ha cBoem nepBom 3acenannu KoMuteT npuHsII THIIOBOW IU1aH pabOTHI 110 ITOArOTOBKE MIPOEKTa
XapaKTEePUCTUKU PUCKOB .

4. B 0600111eHHOM BH/I€ MPOIIECC pa3pabOTKU MPOEKTa XapaKTEPUCTHKH PUCKOB OIKCAH B
nokymente UNEP/POPS/POPRC.2/INF/14.

5. B coorBetctun ¢ pemenreM KPCO3-1/6 1 TUIIOBBIM MIIAHOM paboTsl, IPHHATHIM KomuTeToM,
crenuanbHas padbodas rpyIma o JMHAaHY OAr0TOBIIIA ITPOEKT XapaKTEPUCTUKH PHCKOB,
MIPEACTaBICHHBIN B IPUIOKEHUH K HACTOSIIEH 3amicke. DTOT MPOSKT XapaKTEPUCTUKU PUCKOB He ObLT
o(hUIHATBHO OTPENAKTUPOBAH.

*

UNEP/POPS/POPRC.2/1.
! UNEP/POPS/POPRC.1/10, npunoxenue |.

Tam xe, myHkT 42 u npunoxenue 1.

K0652382 110906

U3 COO6pa)KCHHI>i SKOHOMMH HACTOSIIUN JOKYMEHT Halle4aTaH B OIpaHUY€HHOM KOJIMYECTBE SK3EMIUISIPOB. Hpocs6a K aciacraraMm
TMPUHOCUTH CBOM KOIMH HA 3aCCAAHMA U HE 3alpallMBaTh JOMOJHUTEIbHBIX KONUi
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Bo3mo:kabIe aeiictBusg Komurera
6. Komurer, BO3MOKHO, TTOXKEIAET:

a) TIPUHSATB, C JIIOOBIMH HONIPAaBKaMH, TPOEKT XapaKTEPUCTUKH PUCKOB, IIPeCTaBICHHBINH
B IIPMJIOKEHUH K HACTOSILIEH 3aIHCKe,;

b) HPUHATH, B COOTBETCTBUU C ITYHKTOM 7 crathu 8 KOHBeHLII/II/I 1 Ha OCHOBAaHUU
XapaKTEPUCTUKU PUCKOB, PEIIEHUE O TOM, MOXET JIM JaHHOC XUMHUYECKOE BEIIECTBO
B pE3YyJIbTAaTC €0 N€PpEeHOCa HA OOJIbIIHE pacCcTosAHNA BbI3BATh CCPHE3HBIC
He6HaFOHpI/IHTHBIC TMOCJICACTBUA IJId 3J0POBbA YECIIOBCKA n/unm Opr)I(aIOIHGﬁ Cpenanl,
KOTOpBIE HOTpe6yIOT rI100aIbHBIX Z[eﬁCTBHﬁ, M CJICAYCT JIM JAaTh NPEJIOKCHUIO X0/,

c) [IOCTAHOBHTH, B 3aBUCHMOCTH OT PEIICHUSI, IPHHITOrO COrIACHO IYHKTY b) BbIIe:

i) IIpeUIOKHUTH BceM CTOpOHAM U HAOMIOAATENSAM IIPEICTAaBUTh HHYOPMAIIHIO
B COOTBETCTBHH C NpuiioxkeHreM F k KoHBeHIMH, yupeauTh ClielHanbHy0
pabouyro rpymiry A MOArOTOBKH NPOEKTA OLEHKU PEryJIUpOBaHUS PUCKOB U
COrJIacoBAaTh IJIAH 3aBEPILEHUs PAOOThI Ha/l IPOEKTOM; WU

i) MIPEJOCTaBUTh XapaKTePUCTUKY PUCKOB BceM CTOpOHAM M HaOII0qaTesiM 1
OTKJIOHHUTH 3TO TPEIOKEHHE.



UNEP/POPS/POPRC.2/10

IIpunioxenue

JUHJIAH

ITPOEKT XAPAKTEPUCTUKU PUCKOB

[IpoeKT moATrOTOBJIEH CIEIMaIbLHON paboveit TPyIoM Mo
nuHAany npu KoMurere no pacCCMOTPEHUIO CTOMKUX
OpraHMYECKHX 3arpsi3HUTENEN B paMKax CTOKIOJIbMCKOW KOHBEHIIUH

Hacrosmmii npoekT xapakTepUCTUKH PUCKOB OCHOBAH Ha MPOEKTE,
MOATrOTOBJIEHHOM HalnoHanbHBIM HHCTUTYTOM 3KOJIOTHH
MuHHUCTEPCTBA OKPYKAOUIEH CPEAbl U NPUPOJHBIX PECYPCOB
HNHE-CEMAPHAT

Mexkcuka

Hroas 2006 roaa
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Pe3rome

MeKcHKOii OBUTO BHECCHO MPEIOKEHUE O BKITFOUCHHH TaMMa-T'eKCaxIOPLUHUKIOreKcaHa (JIMHaaHa) B MPIIOKeHne A K
CrokronpMckol KoHBeHIIMH. Ha cBoem nepBoM coBemanni KoMHTET 0 pacCMOTPEHHIO MTPOaHANIN3UPOBAI
“H(OPMAIIHIO, IPECTABICHHYI0 MEKCHKOI B COOTBETCTBUH C NPHIIOKEHHEM D, U IpuIien K BIBOY, YTO «IMH/IAH
COOTBETCTBYET BCEM KPUTEPUSAM 0TOOpa, EPEUUCIICHHBIM B IPUIIOKEHUH D».

K duciry MekxayHapOAHBIX HHULMATUB 110 JTUHAAHY OTHOCATCA IIpOTOKOI O CTOWKMX OPraHMYECKUX 3arpsI3HUTEINAX K
KoHBeHIINN 0 TpaHCTPaHUYHOM 3arpsi3HEHHU BO3yXa Ha OOJBINIE PAacCTOSHUS, PoTTepraMcKkast KOHBEHITHS,
Kommuccenst OCITAP mo 3amute Mmopckoit cpenst CeBepo-BocTounoit ATmanTuku, J[BycTOpoHHSS cTpaTerus
Coenunennsix llltaroB Amepuku u Kanazpl 10 TOKCHYHBIM BEIIECTBaM B paiioHe Bennkux ozep, a Taxoke
CeBepoaMepUKaHCKUI perHOHANIBHBIN IUIaH JEHCTBUH 110 IMHIAHY M JPYTHUM H30MepaM I'eKcaxJIOpLUKIOreKCaHa,
NIpUHATHINA B paMkax KoMuccuu nmo skonorudeckomy corpyanuuectsy mexxay Kananoit, CIIIA u Mekcukoii.

ITpy npoM3BOACTBE KaX<0H TOHHEI JIMHIaHa MOIYTHO 00pa3yeTcst mpuMepHo 6-10 TOHH Ipyrux H30MepoB.

B nocnieiHue roapl Mpou3BOACTBO JIMHIaHA OBICTPO COKPAIAJIOCh, U HAa CETOAHSAIIHUI JEHb OH, I10-BUIUMOMY,
MIPOU3BOAUTCS TONBKO B Pymbinnu u Muauu. JIMHAaH npuMeHseTcs B KauecTBE MHCEKTUIIH/IA IUPOKOTO CIIEKTpPa
JEeHCTBUS IJIsl IPOTPABIMBAHMUS CEMSH U BHECEHHS B IIOUBY, BHEKOPHEBOI 00pabOTKM pacTeHuit, 00paboTKu
JIeCOMaTePHaNoB M APEBECHHEI, a TaKXKe I OOPHOBI ¢ HApy)KHBIMH ITapa3UTaMy KUBOTHBIX M YeJIOBEKa.

TIpu momaganuy B OKPYXKAIOIIYIO CPEy JIMHIAH CIIOCOOSH pacipeaessIThCs MO BCEM IKOJIOTHUECKUM CpeliaM.
CunTaercsi, YTO OH MaJIO MOJBEPXKEH Pa3I0KESHHIO IMTyTEeM TUAPOIH3a U (POTOIM3a, a ero MEePUol Moaypacaia B
BO3/IyX€, BOJIC ¥ IIOYBE COCTABJISET, 0 MMEIOIUMCSI JAHHBIM, COOTBETCTBEHHO 2-3 cyToK, 3-300 cyTok u m0 2-3 ner.
CyIIecTBYIOT TaKXe OLIEHKH, COTJIACHO KOTOPBIM MIEPUOJI OJTypaciaia JHHIaHa B BO3AyXe paBeH 96 cyTkam.

JInaman obnagaeT criocOOHOCTEIO K OECIPENITCTBEHHON OMOaKKYMYJISILIUY B ITHIIEBOH IIeNH OJIaronapst ero BEICOKOH
PaAcTBOPHMOCTH B JIMIHJAX; BO3MOXKEH OBICTPBIH POCT €ro OMOKOHIIEHTPAIIMY B MHKPOOPTaHU3MaX, OECII03BOHOYHEIX,
pbibe, ITHIAX ¥ MICKOTUTAIOHMX. B 1a00paToOpHBIX YCIOBHAX KOIP(HUIMEHT OHOKOHLICHTPALIUH JUHIAHA B BOAHBIX
opranusMax cocTasisul oT npudsusurensHo 10 1o 6000. B noneBsix ycinoBusx 3adukcupoBaHbl KO3 GUIIMEHTH
ouokonuentpanuu oT 10 1o 2600. XoTs OMOKOHLIEHTPAIUS JIHHAHA MOXKET MOBBIIIATHCS OBICTPBIME TEMITAMHU, €TI0
OnotpaHchopMaIys, BEIBEACHNE U YIAJIICHUE U3 OpraHU3Ma TakKe IPOUCXOIAT CPAaBHUTEIBHO OBICTPO MOCIE
MIPEKpaNICHUsI BO3ICHCTBHS.

O06 oOHapy>KeHIH OCTaTOYHBIX KOHIIEHTPALUH JIMHIaHA B CAMBIX Pa3lIMYHBIX paifoHax CeBepHON AMEpUKH, APKTHKH,
IO>xHO# A3un, 3anmagHoi yacTH Tuxoro okeana 1 AHTAPKTHKH COOOIIASTCSl B MHOT'OUMCIEHHBIX UCCIIEI0BAHHSX.
Wzomepsl ['XT', BKiIIOYast IMHAH, SBISAIOTCS HanboJsiee pacpoCTpaHEHHBIMU M CTOMKUME U3 XJIOPOPraHUYECKUX
3arps3HUTENeH, BCTPEYalomuXcst B APKTHKE, I/Ie OHH HUKOTa He IIPUMEHSUINCh; 3TO CBUIETEIBCTBYET 00 HX
IepeHoce Ha OOJBIINE PACCTOSHHS.

B kadecTBe BO3MOKHOTO OOBSICHEHHSI HEOXKUIaHHO BBICOKMX KOHIeHTpaimii anbga-I' XTI o cpaBHenuto ¢ ramma-I' XTI’
B apKTHUYECKHX paiioHax Obuia MpejioXeHa rumnoresa 0o armochepHoit nsomepusanuu ramma-I XIT, Benymieii k ero
npeBpanieHuio B anbgpa-I'’XI'. OxHako Ha CErOAHSANIHUH IeHb He PEICTaBIeHO HUKAKUX AKCIEPHUMEHTAITBEHBIX
JaHHBIX, OJJHO3HAYHO MOATBEPKIAIOIINX H30MEPU3ALIMIO B BO3AYIIHOU cpene. Kpome Toro, XoTst omnpeneneHHbIe
yKa3aHUs Ha BO3MOXXHOCTh OMOM30MEpU3aliH JIMH/IaHa B XOJI€ €r0 OMOXUMHUYECKOT0 PAa3I0KEHH UMEIOTCS, 3TOT
(axTop, cyns 10 BceMy, UTpaeT JIMIIb He3HAUUTENIFHYIO POJIb B 00I1IeM rporecce Jerpananuu ramma-I XTI .

JIuHmaH NPUCYTCTBYET BO BCEX IKOJIOTMUYSCKUX HUINAX, a JAHHBIE O €r0 COJAEPKaHUH B BO3AYyXe, BOJIC, TOUBEHHBIX
OTJIOXKCHHUSX, BOJHBIX M HA3MHBIX OpraHM3Max, a TAakKXkKe B MPOAYKTaX MUTAHUS ObUIM MOJTYYCHBI IPH U3MEPCHUSX,
TIPOBOJIUBIIIMXCS HAa BceM 3eMHOM mape. COOTBETCTBEHHO, BO3/ICHCTBHIO JIMHIaHA MTOIBEPracTCs U HACEJICHUE, O YeM
CBUETEIBbCTBYIOT 3aMETHBIE YPOBHHU €T0 KOHIICHTPALINU B KPOBH, JKUPOBBIX TKAHIX U MAaTEPUHCKOM MOJIOKE YEJIOBEKa,
BBISIBJICHHBIC B XOJI€ PsiJla HCCICIOBAHUHN B pa3IUUHbIX cTpaHax. Oco0yio 00eCIOKOSHHOCTh BBI3BIBACT BO3/ICHCTBIE
JMUHJIaHA HA JeTel 1 OCPEeMEHHBIX KCHIIIHH.

VMeroTcs TaHHbIE O TeMaTOTOKCHYECKUX M MMMYHOTOKCHUECKHUX CBOMCTBAX JIMHIAHA, & TAKXKE O €ro BO3JeHCTBUH Ha
PETPONYKTHBHYIO CHCTEMY M Pa3BUTHE OPraHH3Ma, OTyYeHHBIE B X0/I€ Ta00paTOPHBIX UCCIIEIOBAaHNI Ha KHBOTHBIX.
AOOC CIIIA oTHOCHT JIMHAAH K KaTETOPUH BEIIECTB, MEIOIINX <3aCTy>KUBAIOIINEe BHUMAaHHSI TPA3HAKH
KaHIIEPOr€HHOCTH, KOTOPBIX, OMHAKO, HEZOCTATOYHO JUIS OLIEHKH KaHIIEPOT€HHOT'O MTOTEHIHAIBLHOT0 BO3AEHCTBHS Ha
OpraHu3M 4YesioBeKa». JIMHIaH BBICOKO TOKCHYEH I BOAHBIX OPraHM3MOB M yMEPEHHO TOKCHYEH JUIS ITHI] 1
MIICKOIIMTAIOMINX TIPH OCTPOM BO3ZEHCTBUN. BpenHble XpoHUUECKHE OCIIEICTBHS €r0 BO3ISHCTBUS HA NITHI] U
MJIEKOIUTAIOLIHX,, U3y4YaBIIHECs IIPH UCCIEIOBAHUH PENPOAYKTHBHBIX (PYHKLUI, IPOSIBISIOTCS YK€ IIPH HU3KUX
KOHLIEHTpaLUIX B popMe CHIKEHUS SIMIEHOCKOCTH, YXY/IILIEHHUS IIOKa3aTesell pocTa U BBDKUBAHUS, a TAKXKE
3aMeJIEHHOT0 TPHOaBIIeHNs B Bece y MIIEKOITUTAIOMNX, Ha (poHE psija NPU3HAKOB SHAOKPHHHBEIX PACCTPOMHCTB.

2T JJAHHBIC, B COUCTAaHHUU C d)aKTaMI/I, CBUACTCIBCTBYIOIIUMHU O IIEPEHOCE JIMH/IaHA Ha OOJIBIINE pacCTodHuA, U P
OCYIICCTBIIACMBIX ceiiuac MECTHBIX M TII00AIbHBIX WHHAOUATUB B OTHOIICHUH JIMHAAHA, TAK)XE OIMUPAOIINXCI Ha
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npoueaypsbl TIIATCIIBHOIO aHalin3a U 0T60pa, MOJKHO CUMTATh JOCTaTOYHBIM OCHOBAaHUEM JJI IPUHATUA J100aIbHBIX
MEp B paMKax CTOKI0OJIBMCKOM KOHBCHIIMH.

1. BBeaenue
11 NpenTndurkanonnbie JaHHbIE XMMHYECKOI0 BeleCTBa

IMpemnoxerne MeKCHKH O BKITFOUCHHH raMMa-TeKCaxXJIOPLUKIOreKcaHa (TMHAaHa) B npriokeHne A kK CTOKIoIbMCKOi
koHBeHIMH 06110 BHeceHO 29 utons 2005 roga. B Hem npezcraBneHa nHGOpPMAIHS O FTaMMa-H30MEpPe 3TOTO BEIECTBa,
HO OJJHOBPEMEHHO OTMEYAETCs, YTO IPYTHE H30MEPBI IeKCaXJIOPLUHUKIOreKCaHa TAKXKE 3aCIy/KUBAIOT PACCMOTPEHHUS B
CBSI3H C JaHHBIM IIPEUTOKECHUCM» .

JIMHOaH: raMMa-TeKCaXJIOPLUKIOTeKCaH
Xumuueckas popmyna: CsHgClg

Howmep KAC: 58-89-9

Monekynsipusiit Bec: 290,83

Pduznyeckne U Xumudeckue coiicrea ramma-I'XI'

PuznyecKkoe COCTOSIHUE TBepnoe KpucTasm4ecKkoe
BEILIECTBO

Temrmeparypa maBaeHUs 112,5°C

Temneparypa KuneHus npu 3234°C

760 MM pr. CT.

[Hasnenune napos npu 20° C 4,2x10° MM pT. CT.

Koncranra Tenpu ipu 25° C | 3,5x10° at™ M°/momb

ArentctBo CIIA 1o pervctpanin TOKCHYHBIX BelecTs u 3a0oneBanuii (APT3), 2005 rox

Jluuman — obrenpuHsITOe Ha3Banue ramma-uzomepa 1,2,3,4,5,6-rexcaxmopnukiorekcana (I'XT). Texuuueckuit [ XTI
[PEICTABISIET COOOM CMECh H30MEPOB, COCTOSIIYIO IIPEHMYIIECTBEHHO U3 ISTH ()OPM JaHHOTO BEIICCTBA, KOTOPHIC
OTJIMYAIOTCS APYT OT APYyra TOJBKO IPOCTPAHCTBEHHBIM (QKCHAIBHBIM WITH SKBATOPUAJIBHBIM) PACIIOI0KEHHEM aTOMOB
XJIOpa MO OTHOIICHHUIO K [IUKJIOTeKCAaHOBOMY KOIbILY. [ISTh OCHOBHBIX H30MEPOB MPHUCYTCTBYIOT B CMECH B
CIIEYIONINX MPOMOPLHSX: aibda-rekcaxmopiukiorekcan (53-70 npoleHTOB) B IBYX SHAHTHOMEPHBIX (hopMax
((+)amsda-I'XT u (-)anpha-I'XT), Geta-rekcaxnopuukinorekcan (3-14 mporeHToB), raMMa-Tekcaxoprukiorekcan (11-
18 nporieHToB), AebTa-TeKcaxaopuukiorekcan (6-10 MpoOIEeHTOR) U ATICHIIOH-TEKCAXIOPITHKIOreKcan (3-

5 mporuenros). CBo#icTBaMH CHIBHOACHCTBYIOLIETO HHCEKTUIMAA 00a1a€T TOIBKO raMMa-u3oMep.

CrtpykTtypa aabda-, 6eTa-, raMmma-, 1eJibTa- 1 dNcuiaoH-uzomepon I'XT

H cl

o]

of
H

cl H
Geta-rur ramma-TXr AensTa-TX bl

3aMMCTBOBAHO ¢ U3MEHEeHUsIMHU 3 Buser et al, 1995.

8 UNEP/POPS/POPRC.1/8 1 UNEP/POPS/POPRC.V/INF/8.
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Jist o6o3naueHus I'XT' HIMPOKO UCTONB3YETCs TaKKe TepMUH «Oen3onrekcaxiopua» (BI'X), XxoTs oH u He
cootBerctByeT npaBuiaMm MIOITAK. Tem He MeHee 3TOT TepMUH YNOTpeOIIeTCs, 1, ClIeI0BaTENbHO, «raMma-bI X»
TaKKe CIIelyeT CYMTATh OJJHUM M3 Ha3BaHUMU JIMHJaHA. B HacTosImell XxapakTepucTuke pUCKOB IO JIMHIAAHOM
nonumaetcs ramma-I' XI™ He MeHee yeM 99-niporieHTHON YHUCTOTHI; TepMuH «BI'X» 31ech He uCHoNb3yeTcs.

12  Beiog Komurtera no paccMoTpeHHI0 B OTHOLIEHMH MH(OPMALUH, OJIYYeHHOI B paMKax
npuio:kenusi D

TIpoananu3upoBaB mpeyCMOTPEHHYIO pUiIokeHueM D nHpopMaiuio Ha CBOEM IMEPBOM COBEIIAHUU, COCTOSBIIIEMCS B
XKenere ¢ 7 mo 11 Hosi6ps 2005 rona, KoMuTeT mocTaHOBHII, YTO «B OTHOIICHUH JIMH/IaHA OBLIH COOJIOICHBI KPUTSPHH
0TOOpa», v MPHUIIEI K BHIBOAY, YTO WIMHJIAH COOTBETCTBYET BCEM KPUTEPHSIM 0TOOpA, IEPEUUCICHHBIM B

npuioxkernnu D». Unensr Komurera cormacuiamch, 4To COOTBETCTBYIOIIEE 00CYXKACHUE MOXKET OXBAThHIBATh TAKIKE
anbda- u 6eTa-u30Mephl, XOTsI BO3SMOXKHOE PEIICHUE O TOM, YTOOBI IPEJIOKHUTh BKIIIOYUTh TAHHOE XUMHUYECKOE
BeniecTBO B KoHBeHIMIO, OyeT pacnpoCTpaHIThCS TOIBKO Ha JIMHIAH, T.C. raMMa-H30Mep4.
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Harner, T. et a., Environmental Science and Technology. 33: 1157-1164. 1999.
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©CONOO~WNE

OtBeThl Ha 3anpoc 00 HH(OpMALUH, TPEAYCMOTPEHHOH npuiokeHneM E k KoHBeHIInY, ObUTH MTOTy4eHBI OT
cienyrounx CropoH u Habmonareneit: Pecniyonuka Makenonus, MexxayHaponHas acconuanus mo I' XTI u
nectunuaam, Pecniyonuka Apmenus, ['autn, Bcemupnsiit ponn npupoast, «Kporiaiid HHTEpHAIITHID,
MesxnynaponHas cetb 1o JtukBuaanuu CO3, Mapokko, Pecriybninka Maspukuii, EBponeiickoe cooO1ecTso,
Bpasunus, JlutoBckas Pecriyonuka, Kanana, Coenqunennsie llltater AMepuku, ABctpanusi, Snonus, Mekcuka, JIuBan
u Ilonpmia. bonee noapoOHBIN 0030p peAcTaBIeHHON HH(OpPMALK BEINYIIEH B BUJIE OTIEIbHOIO JOKYMEHTA
POPRC/LINDANE/INF.1 «O630p dannvix, npedcmasnennvix CmopoHamu u Habuooameusimu 8 Kauecmee
unpopmayuu, npedycmompernou npunodxcenuem E k Konsenyuu».

B I/IHTepHCTe HUMCHOTCA CJIEAYIOINE O6HICZ[OCTYHHI>I€ MaTe€pualibl, MOCBAIICHHBIC OLIEHKE CBOWCTB JUHJAaHA.

4 UNEP/POPS/POPRC.1/10.
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Assessment of Lindane and other Hexachlorocyclohexane Isomers. USEPA. February 2006
http://www.epa.gov/fedrgstr/EPA -PEST/2006/February/Day-08/p1103.htm

Toxicologica Profile for Hexachlorocyclohexane, Agency for Toxic Substances and Disease Registry, US
Department of Health and Human Services, updated in 2005. http://www.atsdr.cdc.gov/toxprofiles/tp43.html

USEPA Reregistration Eligibility Decision (RED) for Lindane. 2002. See RED and supporting health and eco
assessments included in the docket. http://www.epa gov/oppsrrdl/REDS/lindane red.pdf

The North American Regiona Action Plan (NARAP) on Lindane and Other Hexachlorocyclohexane (HCH)
Isomers. Draft for Public Comment. October 2005. North American Commission for Environmental
Cooperation http://www.cec.org/filessPDF/POLLUTANTS/Lindane-NARAP-Public-Comment_en.pdf

Health risks of persistent organic pollutants from long-range transboundary air pollution, Joint
WHO/convention task force on the health aspects of air pollution. WHO/Europe. 2003. Chapter 3: Chapter 3/
Hexachl orocyclohexanes http://www.euro.who.int/Document/e78963. pdf

Technical Review Report on Lindane. Reports on Substances Scheduled for Re-assessments Under the
UNECE POPs Protocol. Prepared by Austriain 2004 (goctynHo mo agpecy:
http://www.unece.org/env/popsxg/docs/2004/Dossier_L indane.pdf)

IPCS International Programme on Chemical Safety. Health and Safety Guide No. 54 LINDANE (Gamma-
HCH) HEALTH AND SAFETY GUIDE. United Nations Environment Programme. International Labour
Organisation. World Health Organization. Geneva, 1991. http://www.inchem.org/documents/hsg/hsg/hsg054.htm

14 CTach XUMHUYECKOro BEIECTBA B pPAMKaX MEKI1YHAPOAHBIX KOHBeHHI/Iﬁ

JIMHIaH B KaueCTBE «BEILIECTBA, HCIONb30BaHUE KOTOPOTO MOAJICIKUT OTPAaHUUCHUIO», BKIIOYEH B mpuiiokenue || k
IpoTokoay 1998 rosa no cToiikuM oprannyeckum 3arpsi3HuTesisiM K KoHBEHIMH 0 TPaHCTPAHUYHOM
3arpsi3HeHHH BO3AyXa Ha (0JIbIIMe PAacCcTOSIHUS. DTO O3HAYAEeT, YTO IPUMEHEHHE IPOAYKTOB, B KOTOPHIX MO
kpaitaeit Mmepe 99 nporeHToB nzomepos I' XI' umeror ramma-dopmy (1.e. mungana, KAC: 58-89-9), orpanuunBaercs
CIICTYIOIMMH BUAaMH HCIIONb30BaHus: 1) mpoTpaBIMBaHKe CeMsH; 2) BHECCHHE B MMOYBY C HEMOCPEACTBEHHON
MOCTIEAYIOIIEH 3a/Ie/IKOH B BEpXHUI CJI0d; 3) mpodeccHoHaNbHas 3aIiTHAS U IPOMBIIUICHHAs: 00paboTka
[THJIOMATePUAIIOB, JICCOMATEPHAIIOB U IPEBECUHBI; 4) JIOKaIbHBII HHCEKTHIU B 3APaBOOXPAHECHUH H BETCPHHAPHH;
5) nokanpHOE PEMEHEHHE O€3 MCIONB30BAHMS CAMOJICTOB TIPH BHIPAIMBAHUHY CESHIIEB, OTPAHUYCHHOES
HCTIONB30BaHME TIPH KYJIFTHBUPOBAHUH T'a30HOB M BHIPALIMBAaHUH Ca)KECHIIEB M IEKOPATHBHBIX PACTEHHI Ha OTKPHITOM
BO3/IyX€ U B 3aKPBITHIX TOMEIICHUSX; 6) NpHMEHEHHE B IPOMBINUICHHOCTH U B OBITY B 3aKPHITHIX IOMEIICHHUSX. Bce
JOITyCKaeMBbIe BBl UCIIOJIB30BAHMUS JIMHAAHA JOJDKHBI OBITh BHOBH PACCMOTPEHBI B COOTBETCTBUH ¢ [IpoToKoIoM He
IO3/IHEE JIBYX JIET TOCIIE €ro BCTYIUICHHS B CHITy. 11poTOKOJ BTymmi B ciy 23 okrsops 2003 roma®.

Jlunpan, a Takxke cmech n3omepoB I' XTI BritoueHs! B ipuioxenue |1 k Porrepaamcekoii KOHBeHIIUH O IpoLeype
IIpeIBapUTEIBHOT0 00OCHOBAHHOT'O COTJIACHS B KQUECTBE «XMMHUYECKHUX BEIECTB, MONIAIAIONINX IO AeHCTBIE
MIpoLeaypbl IPeIBAPUTEIHLHOr0 000CHOBAaHHOrO COrlacus». PorrepaaMckasi KOHBEHIMS BCTYNHIIA B cuity 24 ¢eBpaiist
2004 rona®.

M30Mephl TeKCaxIOPIHUKIOreKCaHa, i B TOM YHCIIE €ro TaMMa-H30Mep JIMH/IaH, BKIFOUCHBI (10 COCTOSIHHUIO Ha

2005 rox) B ITepeueHpb BEUIECTB, B OTHOLMICHHH KOTOPBIX HEOOXOAUMBI niepBoouepentbie Mepbl, Komuccun OCITAP
1o 3ammTe Mopckoii cpeasl CeBepo-BocTouHoii ATianTuku. [IpuHsaTas B paMkax 3TON MHUIIMATUBBI CTPATErUs 11O
OTIaCHBIM BEIIIECTBaM NpeCIeAyeT LeNb NPEIOTBPALEHHS 3arPA3HEHUS MOPSI yTeM OCTOSIHHOTO COKpPAIeHUs
cOpOCOB, BEIOPOCOB U yTEUEK OIMACHBIX BEIIECTB, C TEM YTOOBI B KOHEYHOM UTOrE IOBECTH UX KOHIICHTPALUIO B
MOPCKOI#1 cpezie 10 YpoBHE#, OMM3KUX K GOHOBBIM JUIsl BEIECTB, BCTPEYAIOIINXCS B IPUPOAE, M OJIM3KUX K HYJIIO — JUIs
CHHTETHYECKHUX BEIECTB aHTpororeHHoro npoucxoxaenus. Konsenuus OCITAP Berynuna B cuity 25 mapra

1998 roxa’.

I'XT (BKJFOUAst IMHIAH) OTHECEH K BemecTBaM ypoBHs || cormacto nmpunstoit CIIIA u Kananoit JIBycroponHeit
CTPATEeruM No TOKCHYHbIM BellleCTBAM B paiioHe BeJMKHX 03ep; 3TO 03HAayYaeT, YTO Y OAHOU U3 3THX JBYX CTpaH

5 Konsennus o TpaHCIPaHUYHOM 3arpsi3HCHUHU BO3/1yXa Ha OoJibIIne pacCTosIHUA

http://www.unece.org/env/Irtap/.
6

Porrepaamckas kouBeHuus http://www.pic.int.

7 Kounsenuust OCITAP o 3amute mopckoii cpenpl CeBepo-BocTouHoi ATiaHTHKH

http://www.ospar.org/.
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HUMCHOTCS OCHOBaHUA KOHCTaTUPOBATH CTOHKOCTB 3TOI'0 BEIIECTBA B oxpyma}omeﬁ cpene, ero CIIOCOOHOCTH K
6I/IOEII(KyMyJ'I$IHI/II/I u TOKCI/I'{HOCTLS.

B pamxkax IIpoexTa 1o panroHaJIbHOMY PETYINPOBAHUIO XUMUUECKUX BEIIECTB, SBIISIOMIETOCS OMHOM U3 COBPEMEHHBIX
WHUIIATHUB [0 CHIDKEHUIO CO3/JaBaéMOr0 TOKCHYHBIMHU BEIIECTBAMU PHCKa JUISl 3[0pOBbs JIIOAEH U OKpYXKarolei
cpensl B CeBepHoii AMepuke, pazpabareiBactcesi CeBepoaMepHKaHCKHI pernoHanbHbli mian aeicteuit (HAPAII) mo
JUHAAHY ¥ JPYTUM U30MepaM reKcaxJopuuKiIorekcana. JlaHHas nmporpamma siBJIsieTCs 4aCThIO IPOrPaMMBbI
«3arps3HAIONIME BEIIECTBA U 310pOBbE JI0AEH», ocymecTBiasieMoil Komuccueii mo 3xojiornueckoMy
coTpyAHHYecTBY Mexny TpeMs ctpanaMu HADTA — Kanapoit, CIIA u Mekcukoii (CEC, 2005).

JlmHmaH BKIIIOUEH TaK)Ke B IEPEUeHb BENIECTB, IpUBOANMEI B Pamounoii nupektuBe EC no BoaHbIM pecypcam.
Ota IUpeKTHBa MpeAcTaBisieT co00i HOpMAaTHBHEIN akT EBporelickoro coo0miecTBa, MOCBSIIEHHBIN BOJHBIM
pecypcam. Ona TpeOyert, yToObI kK 2015 roqy Bce BHyTpEHHHE BOIOEMBI U IPUOPEIKHBIE BOIBI ObUIN MPUBEACHBI KaK
MHHUMYM B «OJIarONOyYHOE COCTOSTHHE». JIMHIaH OTHECEeH K YHCITy ONAacHBIX BEIIECTB, TPEOYIOIIIX
IIepBOOYEPETHOTO BHUMAHUS, ISl KOTOPBIX Ha ypoBHe EC OyayT ycTaHOBIIEHBI CTAaHAAPTHI Ka4eCTBA M HOPMBI
KOHTPOJIS 32 BEIOPOCAMH, C TEM 4TOGBI HX BEIOPOCHT GBLTH TONHOCTHIO MPEKPAIIeHE! B mpeaenax 20-TeTHero cpoka’.

2. CBonHas uHpoOpMAaNKA N0 XapaAKTEPUCTHKE PHCKOB
21 HcTounnkn
a) IIpon3BoacTBO, TOProBIIsl, HAKOIJICHUE

Texuuueckuit [ XI' nponsBoauTcs myreM GOTOXIOpUPOBaHUs OEH30Ia, IPH KOTOPOM 00pa3yeTcs CMECh U3 MATH
OCHOBHBIX H30MEPOB. DTy CMECh ITOABEPraloT (ppaKIMOHUPOBAHHON KPHCTAIIN3AIMH U KOHLICHTPHPOBAHUIO TS
Toy4eHust TuHAaHa 99-POIEHTHOR YMCTOTHI, BBIXO KOTOpOro coctasiser He Oonee 10-15 nporienToB. Takum
00pa3oM, MPOM3BOICTBO JHHIAHA SBJISACTCS He3(()EKTUBHBIM, T.K. HAa KXY [IONYICHHYIO TOHHY JIMHAaHa (raMma-
n3zomepa) obpasyercst mpumepto 6-10 toun apyrux uzomepos (IHPA, 2006). Cornacto nanabiM Medcoynapooroi
accoyuayuu no I'XT" u necmuyudam (MATTI (IHPA) — nokian u mpuioxeHus), TexHonoruu npoussoactea I XTI u
JIMH/IAHA, a TAKKe YHUYTOKESHUSI UITH TOBTOPHOTO MCIONB30BaHus n3oMepoB [ XI' CylIeCTBOBAIM B HECKOJIBKUX
BapuaHTax. OIHAaKO CO BpeMeHeM INpHMEHEHHe OONBITMHCTBA METOJOB 00PaOOTKH MM MTOBTOPHOT'O UCITOIB30BAHNS
n3omepoB ['XI', oOpa3yrommxcs B KadecTBe MOOOYHOT0 IMPOAYKTA, IPEKPATHIIOCE, H, TAKMM 00pa3oM, B ITOCIIETHIE
50 neT ocHOBHAs YacTh 3TOM MOOOYHOM MPOAYKIUK HATPABISUIACH HA CBAJIKK B kadecTBe 0Tx010B (IHPA, 2006).
TIpou3BoANTENN IMHAAHA YTBEPIKIAIOT, YTO COBPEMEHHAsI POM3BOACTBEHHAS TEXHOIOT U TO3BOJISAET epepadbaThBaTh
HeHnyxHble n3oMepsl B TXB (tpuxnop6enson) u HCl (comnsHyro KACIOTY), COKpaIlasi LI yCTPAHsS TEM CaMbIM
3arpsi3HEHUE OKPYKAroMIeH cpeisl 3THMH mobounbiMu poaykTamu (Crop Life, 2006).

B npounom texanueckuit I'XI" 1 nMHAaH NPOU3BOAMINCH BO MHOTHX CTpaHax EBponbl, B ToM uncie B Yemickoi
Pecniy6nnke, Ucnanuu, ®@pantmu, I'epmanun, Coennnernnom Koponesctse, Utanuu, Pymbiaun, bonrapuu, [onbie u
Typuun. B GonbIIMHCTBE Cly4aeB HX MPOM3BOACTBO Hayanock B 1950-¢ rofpl Wi paHee U MPEKPaTHUIIOCh B
1970-1990-¢ ronpl. Kak mokasanu uccienoBanus, nposeaeHasie MATTI, npousBonctBo Texuuueckoro I' XTI n
JUHJIaHA UMEJIO MECTO U B IPYTUX rOCYAapCTBAX, BKiIovyass ABcTpuio, AzepOaiimkan, AnOaHuio, ApreHTHHY,
Bpasunuto, Benrpuio, I'any, Kurait, Unauro, Poccuto, CnoBakuto, CHIA u fAnonnro. I[Tomydenne Tognoi
“HGOPMAIIMU 3aTPYAHACTCSA TEM, YTO BO MHOTHX CTpaHaX JaHHBIC O IIPOU3BOJICTBE, MPOJAXKE M MPUMECHEHHUN
TIECTUIIM/IOB 3a MPOILIBIC TOBI HE XPAHATCS TMO0 pacCMaTPHUBAIOTCS ITPOM3BOAUTEISIMU KaK KOMMepUecKast
nHpopMaIus, He noiexanias pacipoctpanenuio (IHPA, 2006).

OO11ee KONMUYECTBO JIMHIAHA, HCIIONIB30BaHHOe BO BceM Mupe ¢ 1950 mo 2000 rox asnst Hy»K/1 3eMIIeIeus,
JKMBOTHOBOJICTBA, JIECHOTO XO3MCTBA, 3MPAaBOOXPAHEHHS U IS IPYTUX IIEJEH, OIIEHNBAETCS IPHMEPHO B

600 000 tonH. B Tabmwuiie HUXe MPUBEIEHBI JAaHHBIE O CEIbCKOX03IHCTBEHHOM HCIIOJIb30BAHNH JIMHIAHA Ha PA3HBIX
koHTHHEHTaX B epuox ¢ 1950 mo 2000 rox (IHPA, 2006).

KonTunenr HcnoJb30Bano (TOHH)
EBpona 287 160
Asus 73 200
AMepuka 63570
Adpuka 28 540

8 HByCTOpOHHS{S{ CTpaTerus 1o TOKCUIHbIM BEIIECTBaM B paﬁOHe Benukux o3ep

http://www.epa.gov/glnpo/gls/index.html.
9

Pamounas nupexrusa EC mo BoxubiM pecypcam_http://ec.europa.eu/environment/water/water-
framework/index_en.html.
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KoHTHHEHT Hcnob30Bano (TOHH)
OkeaHust 1032
Bcero 435 500

B nocieanue roasl Mpou3BOACTBO JTHHAAHA, TO-BUANMOMY, PE3KO COKPATHUIIOCh U MPOJOKACTCS Cevac JUIIb B
HeOonbIIoM urcne ctpad. CTpaHamu, TJe A0 CHX 0P MPOU3BOIUTCS JIMHIAH, OCTAIOTCS TOIbKO Pymbraus, UHaus U,
Bo3MOxHO, Poccus (IHPA, 2006 u USEPA, 2006, CEC, 2005 Annex A). Tlo cBeieHHsM U3 APyruX UCTOYHHKOB, B
Poccum (Li et a, 2004) u Kurae (USEPA, 2006) npor3BoCTBO JIHHaHA TPEKPAIICHO.

Oo6uiemMupoBoe mpou3BoacTBo JuHaaHa B 1990-1995 rogax cocrapisiio okono 3222 TOHH exXerofHo. Jlecsarsio
eBpOIeicKUMH cTpaHaMu, B KoTopbix JuHAaH ¢ 1950 mo 2000 rox npumeHsiicss Hanbosiee HHTEHCUBHO U HA JIOJIIO
KOTOPBIX MPUXOAMIOCH 96 IPOLEHTOB BCero 00beMa ero NCroib30Banus B EBporne, sBisuiics YexocmoBakus,
Tepmanust, Utanust, ®panuus, Beurpus, Mcnanus, Poccust, Ykpawnna, FOrocnasus u I'penust (IHPA, 2006).

B X0/ic HHBEHTApHU3aIUHU MPOCPOUYCHHBIX, HEHY)KHBIX H/UITH 3alpEIICHHbIX TECTUIMIOB, TPOBEICHHOM
ITpo1OBOJILCTBEHHOM U CEIBCKOX03HCTBEHHOM opranu3anueit OobeanHennsix Hamuit B 1998 rony, Ha pa3iauyHbIX
cBaskax B ctpaHax A¢puku u bmmkaero BocToka 6p110 00HAPYXKEHO B 001IeH CI0KHOCTH 2785 TOHH TEXHUYECKOT0
I'’XT, 304 Touns! uHAana u 45 torn I'XI-matepuanos Heonpenenennoro cocrasa (Walker et a, 1999).

b) Buabl HCIOIB30BAHUS

JIuHaaH KCIONB3YeTCs B KaYeCTBE HHCEKTHIINAA KOHTAKTHOTO ACHCTBUS C MIMPOKHM CIIEKTPOM MPUMEHEHHS IS
CeNIbCKOXO3SIMCTBEHHBIX U MHBIX Lesieil. Ero npuMeHsIoT A NpOTpaBIMBaHUS CEMSH Y BHECEHUS B IIOYBY, AJIS
BHEKOPHEBOW 00paboTKU pacTeHHii, 00padOTKH JiecOMaTepHaIoB U APEBECUHBI, a TAKKe st 00pPbObI ¢ HAPY)KHBIMHU
mapa3uTaMu KUBOTHBIX U yenoBeka (WHO, 1991).

BBuIy CBOMX TOKCHYECKUX H MPEIIOI0KHUTEIFHO KaHIIEPOTeHHBIX CBOUCTB, CTOMKOCTH, CIIOCOOHOCTH HAKaILUIUBATHCS
B )KHBBIX OPraHU3Max U, BO3MOXKHO, BBI3BIBATh SHIOKPUHHBIC PACCTPOICTBA, JIMHAAH BOIIEN B YHCIIO BEIICCTB,
KOTOpBIM yaeJseTcst ocodboe BHHMaHKe B cTpaHax EBpomneiickoro coodmiecta. Jlo 1 centsiops 2006 rona B
rocyaapcrBax-wieHax EC MOXeT IOMyCKaThCsl ero UCIIOIb30BaHHUE IS TPOPECCHOHATBHON 3aIMTHOW U
MIPOMBIIUICHHOH 00pa00TKH APEBECUHBI, @ TAKXKE JJIsL APYTHX MPOMBIIUICHHBIX M OBITOBBIX IeJIel B 3aKPBITHIX
nomeneHusx, a 10 31 nexadbps 2007 roga — ucnonb3oBanue Texuudeckoro ' XI' B kayecTBE MPOMEKYTOUHOTO
MPOJIYKTa B XUMHUYECKOM IPOU3BOJICTBE, & TAKIKE UCIOJIb30BAHUE MPENapaToB ¢ He MeHee yeM 99-IponeHTHBIM
coziepkaHreM TaMMa-u3oMepa (JIMHAaHa) TONBKO TS IOKAIBHOTO IPUMEHEHUS B 3ipABOOXPAHCHUH U BETCPUHAPUH
(UNECE, 2004). B CILIA nuHAaH Ha CETOMHSIIHUH ASHb AOMYIIEH K HUCIOIb30BAHUIO B CEBCKOM XO3SIHCTBE
HCKJIIOYHUTENBHO JIIs IPOTPABIMBAHMS CEMSH; pa3pellaeTcs TaKXKe ero NpuMeHeHue 11 60phObI CO BIIAMH U
4ecoTOYHBIM KitenoM y uenoseka (CEC, 2005). B Kanaze TrHAAH HCIIONB30BANICS TJIABHBIM 00pa3oM IpH
BBIpAI[BAHUH KaHOJIBI U KYKYpPY3bl, OTHAKO B HACTOALIEE BPEMSI €r0 pa3pelaeTcs IPUMEHSTh TOJIBKO B LEIISIX
3/IpaBOOXPaHEeHHUs, MPOTUB BIneil u yecorounoro kiema (CEC, 2005).

[TonyuenHast OT cTpaH MH(GOPMAIIHS O COBPEMEHHBIX BUIaX HCIIOIb30BAHHS CONEPIKUTCS B
nokymente POPRC/LINDANE/INF.1.

()] BpIOpochI B OKpY:KAOIIYI0 Cpeay

ITockoJBKY TPH MOTYYECHHH KaXKIO0i TOHHBI JIHHIaHa 00pa3yeTcs mpuMepHo ot 6 1o 10 TonH apyrux uzomepos ['XT,
BMECTE C 9TUM MHCEKTHIIMOM IIPOU3BOMIIOCH 3HAYUTEIBHOE KOJINYECTBO OCTATOUHBIX MIPOAYKTOB. Ha npoTsoxkeHun
JECATHIICTUH 3TH HEHY)XHbIE H30MEPbI, KaK MPaBHJI0, BHIBO3WIMCH HA OTKPBITHIE CBAJIKU B OJIM3JIEKAIINX MOJSIX UIH B
JPYTHX MECTax IO COCEACTBY ¢ 00beKTaMu, rae npousBoauics I'XI'. Ilocie Takoro ymnaneHus oTXoasl H30MEpPOB
MTOIBEPTAINCEH PA3JIOKeHHI0, Herapenuio u BeiMbiBannio (USEPA, 2006).

Ecmu onenku, cornacuo xoropeiM ¢ 1950 mo 2000 rox B mupe 66110 ncnonbszoBano 600 000 ToHH nuHmaHa,
COOTBETCTBYIOT JICHCTBUTEIBHOCTH, TO 00IIee KOTHYECTBO MPUCYTCTBYIOIIETO CEro/iHs Ha manere octarounoro [' XTI
(ucxoms U3 ycpeaHEeHHOM MU(PHI B 8 TOHH H30MEPOB, HATIPABIIAEMbIX B OTXOJIBI IPU MPOU3BOJCTBE KaKI0H TOHHBI
JIMH/IaHa) MOXET COCTaBJIATh 4,8 MIIH. TOHH, YTO JaeT MPeACTaBICHIE O MacIiTabaxX CBSI3aHHOTO C 3TUM 3arps3HCHUS
okpyxaromieit cpenst (IHPA, 2006).

3arpsi3HeHHe aTMOC(EephI JIMHIAHOM BO3MOXHO IIPH CETbCKOXO03IHCTBEHHOM NMPUMEHSHUH M BO3IYIITHOM PACIIBUICHUH
9TOr0 MHCEKTHIH/A, a TAKXKE B IIPOLECcCe ero MPOM3BOICTBA HIIH yaaleHus. Kpome Toro, TMHIaH MOXKET IoIaaTh B
aTMocdepy MoCpeICTBOM UCTIAPSHUsI ITOCIIe TOro, Kak OH ObLT ucronb3oBan (Shen et a, 2004). VieryunBanue u3

BOJIBI HE PACCMATPUBACTCS KaK CYIIECTBEHHBIN (aKTOp BBUIY CPABHUTEIBHO BHICOKON BOJAOPACTBOPHMOCTH JIMHIaHA
(WHO/Europe, 2003).
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2.2 IKOJIOTHYECKAS «CY/ABOA»
2.2.1 CroiikocTb

ITepuon momypacriaia JIMHAAHA B BO3AyXe OB Ompe/eseH B 2,3 CyTOK Ha OCHOBAaHHH KOHCTaHTHI MaKCHMAJIbHON
CKOPOCTH PEaKIUH ero [apoB C THAPOKCHIBHBIMA PaIiKalaMH B BO3AYIIHOM CPE/ie; MPOLODKUTEIEHOCTD €ro
npeObIBaHusI B TpOochepe OLEHUBACTCS B 7 CYTOK U OMPEAeISIETCsl CKOPOCTBIO PEaKInK Ta30Boi (a3sl ¢
THAPOKCHIBHBIME PaJUKaIaMy; Ha OCHOBE IapaMeTpoB arMocepHoil peakunn ¢ OH-pagukanamu B Tpomukax
ompenernen nepuox coxpanenus B 13 cyrox (Mackay, 1997). Ilo pacueram Brubaker and Hites (1998), nunnan
coxpansiercsi B armocdepe B TeueHne 96 cyrok. Ilepron momypacnana JIMHIAHA B BOJaX PEK COCTABILIET OT 3 10

30 cyrok, a B 03epax — ot 30 1o 300 cyrok. CornacHo JpyruM UCTOYHHKAM, IEPUOJ TTOypaciaa JIMHIaHa B
YCIIOBUSIX THAPOJIN3a, ONPEICIICHHBIN paCUETHBIM M AKCIIEPUMEHTAIBHBIM ITyTeM, coctanisieT oT 92 no 3090 vacos, B
3aBUCUMOCTH OT HCCJICAOBAHMS; COOOIIATOCH TAKXKE, UTO JIMHIAH MOXKET COXPaHsThCs B mouse oT 2 g0 3 et (Mackay

et al, 1997).

IMonas B OKPYKAIOILYIO CPE/Y, JIMHAAH CIIOCOOEH PACIIPEENATHCS 10 BCEM KOJIOTHYECKUM CpeiaM; J0Ka3aHo,
OJIHAKO, YTO HAMOOJIBIIYIO POJIb B PACIIPOCTPAHEHUH JIMHIAHA B OKPYKAIOIIEH CpeJiec UTPaeT IPOLECC UCIIAPEHUSL.
Pe3ynbTaThl HECKOJIIBKUX UCCIIEOBAHMUMN, OCBSIIEHHBIX a/[COPOIMOHHO-1eCOPOIMOHHBIM CBOMNCTBAM JIMHIAHA,
CBHJIETENBCTBYIOT O TOM, YTO OH 00JIA/[a€T OYEHb MAJION MOOUIIBHOCTHIO B [IOYBAX C BBICOKMM COIEPIKAHHEM OPraHUKU
1 Gosiee MOGHJIEH TaM, TJIe TI0YBa COAEPKUT MEHBIIIE OPraHUYECKUX BellecTB. M3yuaics Takxke npouecc auddy3un
JIMH/IAHA, KOTOpas, KaK BBISICHUIIOCH, CYIIIECTBEHHO 3aBUCHT OT BIAXHOCTH MOYBBI M TEMIIEPATYpPHI. B Marepuanax
Mex1yHapOIHON MPOrpaMMBI [0 XUMHYECKOH 6E30MaCHOCTH OTMEYAETCs, YTO MIPH PAa3IoKEHHH JIMHAAHA MO
JIeCTBIEM MPUPOAHBIX (PAKTOPOB B MOJEBBIX YCIOBHSX MEPUOJ ET0 MOIYpAcIaia KoJeBIeTcss OT HECKOIBKUX CYTOK
JI0 TPEX JIET B 3aBUCUMOCTH OT MHOTHX [1APAMETPOB, BKJIIOYAs KITMMATHYECKUE YCIIOBHSl, THII TI0YBbI, TEMIIEPATYPY U
sraxuocts (WHO, 1991).

CunTaercs, 9To THAPOJIN3 HE HTpaeT OONBIION POIM B Pa3lIOKEeHUH JIMHIaHA B BOAHOH cpese mpu HerdTpamsHoM PH.
Jlunpan ycroitun k ruapoausy npu PH 5 u 7, xorna nepuon ero nonypacnazia paBeH 732 cytkawm, u npu pH 9, korga
nepuoA noiypacnazaa coctabisiet oT 43 1o 182 cyrok. Coobuaercst Takxe 0 CIeIyIOINUX 3HaYeHUAX eprHoaa
roJIypacraja JUHAaHa, HOITYYeHHBIX ITyTeM oleHOoK M pacdero: 1,1 rona mpu pH 8 u 20°C B Mopckoii Boze,

42 roma ipu pH 7,6 u 5°C B 03epe ['ypon u 110 siet B CeBeprom Jlemosurom okeane mpu pH 8 u 0°C (USEPA, 2006).

JlunpaH ycTOHUYMB K BO3/eiicTBUIO cBeTa. He nMes B cBOEM cocTaBe MOTJIOMAIOIINX CBET XPOMO(OPOB, OH HE JOIKEH
ToABEPraThes MpssMoMy (oronu3y HE B aTMocdepe, HU B BOAe, HU B 1ouBe. J{aske NpH HaJTMIUH BO3MOXKHOCTH
KOCBEHHOT'O (pOTONIM3a B IPUCYTCTBUH (POTOCEHCHOMIM3UPYIOLIETO areHTa IBHBIX IIPU3HAKOB (POTOpA3I0KEHHS
JMHaHa He Ha0moaeTcs. JIMHIaH oueHb MeJUIEHHO pasJiaraeTcs o/ BO3AeHCTBHEM MUKPOOPTaHU3MOB; TakK,
pacyeTHBIH [EepUOJI ero Mojypaciaja B OYBE, ONPEIENICHHBIH B 1a00paTOpHy P adpOOHBIX YCIIOBUSX, COCTABIISET
980 cyrok. B ana»poOHOIi cpeze pasiokeHne IPOUCXOJUT ObICTpee, YeM B IPUCYTCTBUHU KHCIOpoJa. Bo3MoXHBIMU
MIPOYKTaMH Pa3IOKEHHs SABIISIOTCS EHTaxJIopuukiorekceH, 1,2,4,-rpuxiaopoenson u 1,2,3-tpuxiaopben3on

(USEPA, 2006).

2.2.2 bBuoakkymynsnus

3Hauenust koaddunmenta onokonnenrpannn (KBK) B BOMHBIX OpraHn3Max, H3MEpEeHHBIC B TJaOOPAaTOPHBIX YCIOBHUSIX,
HaxonATcs B nuanasone ot npumepHo 10 no 6000; B moseBBIX YCIOBUAX KOIPPUIIUEHT OMOKOHIIEHTPALUH COCTABIISLIT
ot 10 no 2600 (WHO, 1991). B xoae npyrux UCCIEIOBaHUI OTMEYAIUCh KOIPHUIIMEHTH GHOKOHIICHTPAIIUH

(log KBK) ot 2,26 B kpeBeTkax 10 3,85 B pagyxHoii Gopernu (110 OTHOLICHHUIO K JHITHIHOA 0a3e Ha paHHUX CTaIHAX
xu3HK) 1 4,3 B 300IUTaHKTOHE, a Takxke Kodddunuent Grnoakkymyssiiuu (log KBA) no 4,1 B paxyxHoit hopenn
(Mackay et al, 1997). Tlpu 3ToM AJst paxykHOU Goperr Ha paHHUX CTAAMAX JKH3HU OBUTH OMpPEISICHbl KHHETUYECKUE
KOHCTAHTHI IIOTJIOIIEHHS U BBIBEJIEHHS B IHaa3oHax, COOTBETCTBEHHO, oT 180 mo 939 glyor 0,031 10 0,13 vl o
OTHOILICHHIO K umuaHoi 6asze (Mackay et al, 1997).

Bricokasi pacTBOPHMOCTB JIMHAAHA B )KHPOBBIX TKAHSAX COCOOCTBYET €r0 HHTCHCHBHOM OMOAKKYMYJISIIUH B ITHIIEBOH
ey ¥ OBICTPOMY POCTY ero GMOKOHIICHTPALMU B MUKPOOPraHU3Max, OECII03BOHOYHBIX, PbIOE, IITHIAX U
MIleKomuTaImux. Pasopoc 3HaueHuit ko3 duunenra Gnokonuenrpaunu (KBK) B BogHBIX opraHm3Max BechMa BEJIHK:
TaK, 0 JaHHBIM Pa3IMYHBIX IKCIIEPUMEHTOB, 9TOT KO3(DOHUITHEHT MOKET COCTaBIATEH OT 3 10 36 (Berny, 2002); ot 43
10 4220 110 OTHOIIIEHHUTO K )KABOMY Becy, Tipu cpeareM KBK 1o otHomenuto k unuaHoi 6ase pasaom 11 000 (Geyer
et a, 1997); a raxke or 1200 mo 2100 (Oliver et a, 1985).

PacueTsl Ha OCHOBaHHH psiia HCCIIEIOBAHUI MPUBOMAT K cpepHeMy 3HaueHuto 109 KBK, pasromy 2,28 mst
6ecrio3BoHOUHBIX U 2,87 s no3BoHouHsix (Donkin et a., 1997, Renberg et al., 1985, Thybaud et al., 1988, Y amamoto
etal., 1983, Butteet ., 1991, Carlberg et al., 1986, Kanazawa et al., 1981, Kosian et al., 1981 La Roccaet al., 1991,
Oliver et d., 1985, Vigano et a., 1992). AnamornausiM 06pa3oM, OIB3YACh JaHHBIME APYTHX ncciemxoanuii (Oliver
et a., 1988, Chevreuil et a., 1991, Hartley et a., 1983, Caquet et ., 1992), moxuo paccuunrars |0g KBA, pasubrii 2,94
Juist 0ecro3BoHOYHBIX 1 3,80 /U1 MO3BOHOYHBIX. B JUTEpaType NpUBOASTCS Takke KO3()GHIIUEHTHI
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OuokoHueHTpanuu, cocrapistomue 780 st dpune, 2500 nuist BHyTpeHHHX opraHoB U 1400 mist Bcero opranusma y peio
(USEPA, 2002).

B xo11e sxcnepumenTa, mposeaeHHoro Geyer et a. (1997), 6pia mokasaHna 3aBUCUMOCTB K02 pHIlieHTa
OMOKOHIIEHTPALIMHU OT BUAA PHIO U OT CoJlepKaHKs JIMITUIOB B UX opranuzMe. Kpome Toro, HaOmogaBIInics
cymiecTBeHHBIH pa3opoc 3HaueHnid KBK MoxxeT 00bSICHATBCS COBOKYITHOCTBIO TaKUX (haKTOPOB, KaK pa3jinyus B MyTAX
TIOTJIOLICHUS BELIECTBA, METabO0IM3Me, HCTOYHUKAX 3arpsA3HEHNS U JaKe B YCIOBHUAX SKCIEPUMEHTa. BonbIIMHCTBO
JAHHBIX YKa3bIBa€T TaKXKe Ha TO, YTO XOTSI OMOKOHIEHTpAIIHS JTUMHAaHA MOXET IOBBIIATHCS OBICTPHIMU TEMIIAMH, €T0
OuoxuMuUecKoe npeodpa3oBaHue, BHIBEICHHUE U yIAJICHUE U3 OPraHu3Ma TaKkXKe IPOUCXOIAT CPAaBHUTEIBHO ObICTPO
mocie npekpamnienus Bozaeicteus (WHO, 1991).

2.2.3  CnocoOHOCTE K IEPEHOCY B OKPYIKAIOIIEN Cpejie Ha OOMIbIINE PACCTOSHHUS

MHorue ucciieoBaTesid coo0aT 00 00HAPYKEHUN OCTaTOYHbIX KoHueHTpauuii I'’XT', B yacTHOCTH anbda- u
ramMMa-nu30MepoB, Ha Bcell Tepputopun CeBepHolt Amepukun, ApkTuku, FOxxHoM A3nu, 3amagHoi gacTi Tuxoro okeaHa
u AnTapktuku. Wzomepsr ['XT', Bkimtogast TMHIAH, SBISIOTCS HanOoIee pacpoCTpaHEHHBIMU U CTOMKIMH U3
XJIOPOPTaHUYECKUX MHCEKTUIMJIOB, BCTPEYAIOIIMXCS B apKTHUECKON MPUPOIHON cpelie; UX MPUCYTCTBHE B APKTHKE U
AHTapKTHKe, I'/Ie HUKOT/Ia He UCIIOIb30BANINCH HU TexHuueckuid [' X', HU JIMHJaH, CBUETENBCTBYET O MIEPEHOCE STHX
BellecTB Ha Oonbuine pacctosHus. M3omepst ['XT, 1 B TOM umcie TMHAAH, NOABEPIKEHBI IIPOLECCY «TTI00anbHON
JUCTHIUIALUHU», T.€. UCIAPEHHUIO B aTMOCc(epy B TEIJIOM KIMMATe HU3KUX IIUPOT U NEPEHOCY BO3AYIIHBIMH MacCaMH B
Oouiee BBICOKHE IIUPOTHL. B cpeaHuX muMpoTax NpoLecchl OCAXICHHUS U UCTIAPEHHUS CMEHSIOT APYT Apyra B
3aBUCHMOCTH OT BPEMEHH rofia. XOJOAHBIH KIMMAT BEICOKUX IIHPOT OnaronpustcTByet ocaxaeHuto (Walker et a,
1999).

JIOCTHKEHUIO HBIHEITHUX aTMOC(epHbIX KoHIeHTpanuii ramma-I XI' B ApKTHKe CriocOOCTBOBAJIO TPUMEHEHHE
JMH/AaHa B TaKMX cTpaHax, kak Kanazna, rae B 2000 romy Obu10 rcnosib30BaHo okoiio 500 TOHH 3TOro BelecTBa, a
TaKKe B HEKOTOPBIX eBPOIEHCKUX TOCYAapCTBaX, B 4acTHOCTH Bo Opanimu. CopepikaHue JUHAAHA B BO3AyXe OBLIO
3a)MKCHPOBAHO B aPKTHYECKOM Mocelke Anepr, e ono B 1993 roxy cocrasimsiio ot 10 1o 11 rr/m?, a k 1997 roxy
cHM3MIIOCH 110 6,4 r/m® (CACAR, 2003).

B xoze uccrenoBanusi, nposeaeunoro 8 2004 roay Shen et al., ucrospzosanuck 40 ctannuii maccuBHOrO oT6opa mpod
BO3/yXa, pa3MeIIeHHbIe Ha TPAHCEKTax OT KpaiiHero ceBepa Kanazapl, B1oms BocTounoro nodepexbs Kanager u CIIA,
BIIOJIb KaHAICKO-aMEPHUKAHCKON TPAHMUIIB, a Tak)Ke Ha tore Mekcuku u B LleHTpansHolt AMepuke 1
(YHKIMOHMPOBABIIKE B TeUCHHE OJHOTO roaa. IloBbimeHHbIe ypoBHH anbda-I'XI Ha BocToke Kanans! (Bo3aymiHas
KOHI[GHTpAIWs B mpoGooT6opanke — ot 1,5 10 170 nir/m®) 6b1tn 0GBACHEHBI BRIIEICHAEM Ta3006pasHoro anbpa-I'XT
13 XOJNOIHBIX apKTHYECKUX TEUSHHUH, OTKya OH BO3BpallaeTcs B aTMochepy IpH [ToNaJaHHH BOAKI B Ooee TeIuIbe
FOXKHBIE HPOTHI. Bhicokoe comeprkanne ramma-I' XI' B Bo3ayxe (00beMHast KOHIIEHTPAIHS B TpOOOOTOOPHHUKE — OT 5
1o 400 HF/M3) 0TMEYaJIoCh TaK)Xe B CTEMHEIX paifonax Kanazpl, k ceBepy ot o3epa OHTrapuo, B 10xxHOM KBebeke, B
mTaTax cpeHeH 4acTH ATIaHTHYECKOro ITo0epexbsl 1 Ha 1ore MEKCHKH, YTO COOTBETCTBYET PEerHOHAIEHOM
reorpaduu nmpumerenus suaaana (Shen et a, 2004). Tlpomecc nepenoca JmHAaHa depe3 THXM OKeaH H3yJacst
myTem oT60pa mpod B FOKoHe, r1e Gl 3aduKcHpoBansI 3HaueHms ot 4 1o 18 /v (Bailey et al., 2000). Yposwu
nzomepoB ['XT', Bkirouas auHAaH, 3aMepsutuch ¢ utoHs 1999 no urons 2000 roga Ha CTaHIMHU, PACTIONOKEHHOH B TOpax
Ha octpoBe Tenepude. Konmnenrtpamnus ramma-I' XI™ B atmocdepe Haj 3Toi Toukoii coctasisiia 18-31 (cpenmee
3nauenne — 26) nr/m® (Van Drooge et al., 2002).

JIMHIaH OYeHb IIMPOKO PAcIPOCTPAHEH B MOPCKOH Cpeie U B I0YBAX, a €r0 CHOCOOHOCTH K BO3AYITHOMY HEpeHOCY Ha
OombIIIMe PacCTOSHUS TOKa3aHa HCCIeJOBaHIAMHE, IPoBoAUBINIMUCS B EBponeiickom coroze (WHO/Europe, 2003), B
YaCTHOCTH 110 JInHuU EBporneiickoit mporpammbl MornToprHTa U orieHkd (EIIMO). Bricokoe comepxanue ramma-I' XTI
B BO31yxe oTMeuanock Bo @paniuun, [Topryrannu, Vcnanuu, Hunepnanaax u benbruu, 4to MOXHO 00BSICHUTH
0O0IIBIIION MHTEHCUBHOCTEIO €r0 BEIOPOCOB B 3THX CTpaHax. CpaBHUTENBHO BEICOKHE aTMOC()EpHBIE KOHIIEHTPALIHH
Tarxke ObuTH 00HapyxeHbl B [ 'epmanuu, Utamuu, Iseiinapun u JlrokceMOypre, HECMOTpPsI Ha MEHBIINH 00beM
BEIOPOCOB JIMHAAHA B 9THX FOCYAApCTBaX. T MOBHIIICHHBIE YPOBHH, BEPOSTHO, SIBISUIHCEH CIIEACTBUEM
aTMOocdepHOro nepeHoca U3 JPyruxX eBporeickuX CTpaH, TAe B MPOLIJIOM HMEJI MECTO HHTEHCHUBHBIE BEIOPOCH
(Shatalov and Md anichev, 2000; Shatalov et a., 2000).

a) H3omepusanus

T'unoresa o ToM, yto ramma-I' XI" Mmoxer npeBpauiatses B anbda-I' X myTreM nzomepusanuu B armochepe, Obuia
BEIIBHHYTA B Ka4eCTBE BO3MOXKHOI'O 00BbsICHEHHsI HaOmroaBnierocst B 80-¢ roibl OTHOLICHHS BO3AYIIHBIX
KOHLeHTpauuii anbda- u ramma-I'’XT', KOTopoe B HEKOTOPBIX CIIydasx JOCTUTraio 18, B To BpeMs Kak UCXOns U3
MIPOIOPIHH, B KOTOPOH 3TH M30MepHI conepxarcs B Texundeckoi cmecu ['’XIT, OHO TOMHKHO OBUIO COCTABIIATH HE
6onee 5 (Oehme et a 1984a, Oehme et al, 1984b, Pacynaet a, 1988). Onnako 3KCIIEpUMEHTAIBHBIX JaHHBIX,
OIHO3HAYHO MOATBEP)KAAIOIINX aTMOC(HEPHYIO0 H30MEPU3AIHIO, 1O CHX MOp HE ITOIYISHO.
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B passusaromiem 3ty temy uccieposannu Walker et a. (1999) ormeuaercs, uro eciu ramma-I' XTI mociie monajganus B
arMocdepy nojsepraercs HOTOXUMUYECKO#M TpaHchopmaruu ¢ o0paszoBanueM anbha-I' X[, TO 3TO JOIKHO IPHUBOIUT
K IOBBIIICHHOMY coepanuio anbha-I' X" B Bo3xyxe kHOro momymapus. OIHAKO HEeJaBHIE H3MEPEHHUsI II0Ka3aH,
410 KOHIEHTpauuy ainbdha-I'XI' B F0XKHOM MMOIymIapun, paBHo Kak i B CeBepHOM JIe0BUTOM OKeaHe, CO BpeMEHEM
CHIDKAIOTCSI, YTO B YCJIOBHSIX IPOOJDKAFOIICTOCS HCIIONB30BAHKS JIMHIAHA HE MOATBEPIKAACT THIIOTE3y 00
nzomepusanuu. OtHomenue conepxanus anbha-I' XI" k cogepkannto ramma-I' XI' B mpoOax Bo3ayxa, B3ATHIX B
1oxHOM mosymrapud B 1980-1990 roasl, kak mpasuiio, coctasisiio 1 k 2,3 (Ballschmiter et a., 1991, Bidleman et a.,
1993, Iwataet a., 1993, Kallenborn et a., 1998, Lakaschus et a., 2002; Schreitmiiller et al., 1995), a mo gaHHbEM
MTOCJIETHETO U3 MCCIIeI0BaHMiA, TPOBOAMBIINXCS B AHTapkTHKe, oHO paBHsuiock 0,81 (Dickhut et al., 2005).

B apyrux nccnenoBaHusIX BHICKa3bIBAETCSI MBICIIb O TOM, YTO Pa3IM4Hs B CKOPOCTH ra3000MeHa MeXIy aTMochepoi 1
OKEaHOM MOT'YT IPHBOIUTE K pasaeneHuio n3oMepoB I'XI' i mpenMyIecTBeHHOMY HaKOIUIEHHIO anbda-n3oMepa B
BO3YIIHBIX Maccax, EPEHOCUMBIX Ha/l OKEAaHOM Ha OOJIbLINE PACCTOSAHHUA. DTO MOXET CIY)KHTh YaCTUYHBIM
00bsiCHEHHEM NOBBILIEHHOT0 conepkanus anbga-I' XTI no cpaBrenuto ¢ ramma-I' XIT' B atMocepe B 3MMHMIA TIepHOL,
HO He TeX KpaifHe BBICOKUX KOHIEHTPALMi, KOTOpbIe ObUTH 3a()MKCHPOBAHBI B JIETHHE MECSIb aBTOPAMHU PaHHUX
nccrenoBannii (Pacynaet a., 1988 u Oehme et a., 1991). Walker et a. (1999) npunuti k BEIBOAY, YTO AaXe B
CITyJasx, KOr/ia 9KCIIepHMEHTHI IIOATBEPKIAI0T BO3MOXKHOCTD (DOTOM30MEpU3aLNY, YKa3aHUs Ha TO, YTO STOT IPOLIECC
WTpaeT CYIIECTBEHHYIO POJb B HAOMIOAAIOMEMCSI B APKTHKE PE3KOM ITPEBBICHUH KOHIIEHTpAni anbga-u3omepa Hal
raMMa-u30MepoM, HOCST KOCBEHHBIH XapakTep H JOIMYCKAal0T HECKOIbKO pa3IM4HbIX TOJIKOBAHMI.

ABTOpBI psijia UCCIIETOBAHHUI COOOIIAN TaKkke 0 (DOTONUTHIECKON H30MEepU3alliy, BhI3bIBaOIIeH nmepexos ramma-I XTI
B anbda-hopmy. XOTS B ITUX UCCIICAOBAHUIX ObLUIA POJIEMOHCTPUPOBAHA M30MEPHU3ALIUs B KOHICHCHPOBAHHBIX
cpelax, B HUX HE MPUBOJIMINCH JaHHBIC O TOM, YTO OHA MIPOUCXOTUT B ra30BOM (pa3e MPH eCTECTBEHHBIX aTMOC(EpPHBIX
ycnoBusx. B mabopaTopuu 6bu10 mokaszano, yto ramma-I XI™ MoxkeT TpancopMupoBaTHCS B IPYrHe U30MEPHI ITyTEM
OMOXMMUYECKOT0 Paclajia B MOYBE MM OTJIOKEHHUAXK, HO XOTs OHOM30MEpHU3allns JIMHIAHA U SBISICTCS BO3MOXKHOM,
OHa, 10 BCel BUANMOCTH, HE UIPAaeT 3aMETHOU poJH B ob1ieM mporecce pasnoxenus ramma-I XTI (Walker et al, 1999 u
Shen et al, 2004).

b) JlaHHBIE IKOJOTHIECKOr0 MOHHTOPHHTA

Ot [NoxpIy NOCTYNHIM CBEISHUS 0 KOHIeHTpauusax raMma-I XI' B peuHbIX OTIIOKEHUAX B AMana3oHe ot 2,4 1o

9,4 Mrk/kr. Pe3ynbTatel, MOJyYeHHBIC B 3TOI CTpaHe B paMkax HalnoHadbHOM MporpaMMbl BETEPUHAPHOTO KOHTPOJIS
3a collep’)KaHUEeM OCTaTOYHBIX BEIECTB, YKa3bIBAIOT Ha TO, UYTO ypoBHH ramMma-I'XI" B MUIIEBEIX HPOAYKTAX KUBOTHOTO
MIPOMCXOXKICHUS HE TOCTUTAIOT TToporoBoit BennarHbl 1000 Mrk/Kr, MpU KOTOPOit TpeOyeTCs MPUHATHE MEp
(nadopmarms 3a 2006 rox, mpeacraBnenHas [lonbieii B paMkax npuiaoxenus E).

MuHHCTEpCTBO OKpYKaroLiei cpeab! SIoHu IPOBOANIO HAOIIONSHNUS 32 COep)KaHuEM JIMHAaHa B BOJIE, TIE €r0
KOHIIGHTpAIHU 10 pe3ysibTaraM aHanu3a 60 nmpob, otodOpanHsix mo Beell crpane B 2003 roay, coctasisia ot 32 10
370 rir/n. B Tom xe 2003 romy 6BUTO M3ydeHO B 00IIEH citokHOCTH 186 06pa3iioB JOHHBIX OTIIOKEHHIH: BO BCEX HUX
ObLT OOHApYXKEH JMHIAH B KOHIEHTpanusx ot ciaenosix (1,4) no 4000 nr/r cyxoi Maccsl, Ipy CpeIHEM
reoMeTprdeckoM 3HadeHnn 45 mr/r cyxoii maccel. Pesynprartel HenaBaero (2003 rox) nccieqoBaHus Ha MOJUTIOCKAX,
pBIOaX M NTHIAX ITOKa3aJIM IPUCYTCTBUE JIMHIaHa BO BCEX IPOAHAIN3HPOBAHHBIX 00pa3ax B KOHIEHTPAUIX OT 5,2
1o 130 nr/r sxwuBoro Beca aist MoiumiockoB, 130 mr/r skuBoro Beca st poid u ot 1800 mo 5900 mr/r xuBoOro Beca st
ntun. ConepxaHue JITMHAaHAa ObUTO 3a(MKCHPOBAHO BO BeeX 35 mpodax BO3/yxa, B3ATHIX B 35 MYHKTAaX Ha TEPPUTOPUU
Snonun B Temwsie Mecsisl 2003 roa; OHO cocTaBisUIo oT 8,8 10 2200 nr/v°. Uccrenosanue, TPOBEICHHOE B TEX KeE
MyHKTaX, 32 UCKIIFOYEHHEM OJHOTO, B X0ooaHble Mecsibl 2003 roaa, mokasano kounentpaimu ot 3,1 1o 330 /v’
(uadopmarms 3a 2006 rox, mpeacTaBieHHas JnoHuei B pamkax npuiioxeHus E).

ITo maHHBIM, IOCTYUBIIAM OT ABCTPAIHH, HU B OAHOM U3 00Pa3IOB MsICa U CEIbCKOXO3SHCTBEHHBIX KYIBTYD,
MPOIIE/IINX B 3TOM CTPaHe KOHTPOJIb HA COIEPIKAHIE OCTATOYHBIX BEIIECTB, HE COICPKAIOCH MOIAFOIIMXCS
oOHapy)KeHHIO KOHIIeHTpanuit muamana (nadopmartust 3a 2006 rox, mpeacTaBieHHas ABCTpalInel B paMKax
nputoxerus E).

Cornacao nHpopmaruu, nonydenHoit or CLIA, konuentpanus ramma-I' XIT He gocturana ypoBHsS 0OHApY)KEHHsI HU B
OJTHOM U3 00pa3I0B, IPOAaHAIN3UPOBAHHBIX B XOJI€ ITOJrOTOBKH TPETHET0 HAI[MOHAJIBHOTO JOKJIa/1a O BO3ACHCTBIM Ha
YeJ0BeKa XMMHUYECKUX BELECTB, IPUCYTCTBYIOLIMX B OKpYsKaromen cpene. Jluanan B koHueHtpanusax ot 0,652 no
8,56 uacreii Ha Muinapn (Ppb) 6611 0OHApPYXKEH B TKAaHSX PHIO, BBUIOBJICHHBIX B 03¢pax W BOJAOXPAHUIIHIIAX B XO/IE
nposoauBiierocsi AOOC CIIA ofuieHannoHaIEHOr0 THCTOJIOTMYECKOT0 UCCIIeJ0BaHUs 03epHOM phiObl. ConepkaHue
JMHaHa B BO3/1yXe U aTMOC(EPHBIX 0callkaX KOHTpoIupyeTcst CeThbo KOMIIJIEKCHOTO HaOJIIOACHUS 32 aTMOC(HEpHBIMU
ocagkamu B paiioHe Bemukux o3ep, rae oo B Hauane 1990-x ronos coctasnsiio 15-90 /M, a naunnas ¢ 2000 roga
cam3moch 10 5-30 mr/v®. Cpennue (cpemHeB3BeNIeHHbBIE TI0 00bEMY) KOHIIEHTPAIIMH JHHIaHA B TIPOOax
aTMoc(epHBIX 0caaKoB, B3AThIX B 1997-2003 rosax B CEMH OCHOBHBIX ITYHKTaX HAaOJIFOACHHS, COCTABIISUIH

690-1400 nir/n. B mocneaame roas, 32 KOTOPBIE HMEIOTCS aHaauTHYecKue aanubie mporpammbl AOOC CIHA mo
HaOJTIOIEHHIO 33 COCTOSTHHEM PBHIOBI B Benmkux o3epax (1982-2000), KoHIIEHTpaliK JUHIaHa B (hHIIe PHIOHI,
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pa3perIeHHOM TS CIOPTUBHOTO JIOBa (YaBblua, KWKy U pamyxKHas Gopesp), HAXOIUIach B AUAMA30HE OT CIIETOBBIX
ypoaeit 10 0,005 gacteit Ha Musuon (Ppm). B pamkax mporpammbl HallmoHaNsHOTO yIpaBISHHs 10 UCCICAOBAHHIO
OKEaHOB U aTMOC(epbl, MOCBSIICHHON M3yICHUIO TEKYIIEro MOIOKSHHUS ¥ TCHICHINI Ha OOICHAIIMOHAIIBHOM YPOBHE
(National Status and Trends (NS&T) Program), ¢ 1986 rona mo HacTosIee BpeMst 3aMepsIeTCst CoIepKaHne JTHHIaHaA B
TKaHSIX JABYCTBOPYATHIX MOJUIFOCKOB BIOJb Beero mobepexss CLUIA u B Benukux o3epax. 3a roibl peann3aini
TIPOrpaMMbl ObLIH OTOOpPaHBI 0OPA3IIbl B 00IIEH CII0KHOCTH B 283 MyHKTax Ha BCEeH KOHTUHEHTAILHOW TEPPUTOPHUU
CIIA, Ha Ansicke, Ha ["aBaiisx u B [TyspTo-Puko; obiee unciio ciiydaeB 0OHapyKeHHs raMMa-U30Mepa COCTABHIIO
4990. MennaHHasi KOHIICHTPALMS raMMa-H30Mepa 110 Pe3yIbTaTaM 3THX n3MepeHuii cocrasmsiia 0,55 (mpu ananaszoxe
ot 0 ot 71,0) ur/r cyxoro Beca. AHanu3 TeHACHIHMI HA OCHOBE 00BbEAMHEHHS JAHHBIX, TOTYyIEHHBIX IT0 BCCH CTpaHe,
YKa3bIBaCT HAa CTATHCTHYECKH 3HAYMMOE CHIDKCHHE YPOBHEH KOHIIEHTpanuu JuHaaHa B nepuox ¢ 1986 mo 2003 rox
(uropmanus 3a 2006 ron, npexacrasnennas Coequnennsivu [lltatamu AMeprKky B paMkax npuiiokenus E).

B Kanazne npuponooxpanHbIM yrpasiieHreM npoBuHmu Ansoepra B 1999-2000 romax Obu1 OCYIIECTBIIEH IPOEKT 110
OIIPEICTICHUIO CBOWCTB MECTUINJIOB, IPHUCYTCTBYIOIIUX B OKPYKalOIEil cpesie MHOTUX HACEJICHHBIX ITyHKTOB TOH
TIPOBHHIINH, @ TAK)KE BBISICHEHHUIO UX OTHOCUTEINILHBIX KOHIICHTpAllMi M Ce30HHOH qUHAMUKH. JIMHIaH Okl 0OHapyXeH
BO BCEX IpoOax aTMOCc(EpHOro BO3IyXa, B3ATHIX B T. JIeTOpHIK B MepHo ¢ Mas 1o aBrycT. HamBwlcmmii ypoBeHB
conepXaHus JUHaHa, cocTaBisBImiA 1,15 Hr/M3, 6611 3adukcupoBan 15 uroHs, a camasi HU3Kasl €ro KOHIEHTPAIHS B
okpyxkatomem Bozayxe (0,23 ur/m®) Habmoganacs 22 mionst 1999 roza. TToCKoIbKY IHHIAH HCIIONB3YETCs IS
MIPOTPABIMBAHMS CEMSH, BEICEBAEMBIX B allpelie U B Havase Masi, IIOCEBHEIE padOTHI COIPOBOXKIAIOTCS €TI0
BEICBOOOJKICHHEM B aTMOC(EpY, UTO U SABJISETCS IPAINHOIN MaliCKOTO MOBBIICHHUS aTMOC(EPHBIX KOHIIEHTPAIHH, 3a
KOTOPBIM CJIEAYET UX HOCTEICHHOE CHIKCHHE 10 HU3KUX W/HMJIN HE MOIAOIINXCsl OOHAPYKCHHIO YPOBHEH K aBryCTy U
centsiopro (Kumar, 2001).

JlaHHBIE MOHUTOpPHUHTA OBUIH TOJy4YeHbI Taoke OT JIuTBbl, Mapokko, PecnyOinku Apmennu u PecriyOnmku
MaxkeIoOHHH; C HUIMH MOXKHO 03HaKOMHUThHCS B jokymente POPRC/LINDANE/INF.1.

2.3 Bo3saeiicTBue

JIMH/IaH OPUCYTCTBYET BO BCEX SKOJNIOTHIECKHX HUIIAX; €ro MOIAIOIIMEC U3MEPEHHIO KOHIIEHTPALMH ObLITH
oOHapyKeHbI B arMocepe, BoJe, OYBEHHBIX OTIOKEHHAX, BOAHBIX M HA3EMHBIX OPraHM3MaX U MPOJYKTaX ITUTaHHUSI
BO BceX paiionax mupa. Takum 06pa3oM, MOKHO TOBOPUTH O BO3/ICHCTBUM 3TOTO BEIIECTBA HA YEJIOBEKA, UTO
MOTBEPIKAAETCA (PUKCUPYEMBIMU [IPH MCCIEIOBAHKUSIX YPOBHIMHE €r0 COICPKAHUSA B KPOBH, KUPOBOM TKaHU U
MarepunacKoM Mosoke y soneit (WHO/Europe, 2003).

Oco0yro 00eCTTOKOEHHOCTh BBI3bIBACT TOT (pakT, uto n3omepsl [ XI', BKIIIOYAs TMHIAH, UMEIOT CBOMCTBO
HaKaIUTMBAThCS B XOJOAHBIX KIMMATHIECKUX 30HaX. BrIcokue KoHneHTpanuu nzomepos ['XI', 1 B ToM umcie
nMHIaHa, 3apukcupoBansl B Mope Bodopta n na Kananckom apxumnenare (CEC, 2005). U3 okpyxaroreii cpest
ramma-I'XI" MokeT momazate B MUIIEBYIO IENb U HAKAIUTMBATHCS B )KUPOBBIX TKAHSX JKMBOTHBIX, UTO SIBJISIETCS OXHIM
13 BaXXHBIX ITyTeH BO3IEHCTBYS Ha apKTHYECKYIO U aHTapKTHUYECKYIo (ayHy, a Takke Ha HaceleHue, B 0a30BbIi paloH
KOTOPOTO BXOIAT MOBEPTratoIInecs TakoMy BozaeiicTuio sxuBoTHbIe (USEPA, 2006)

IoTeHumanbHble 00IIMe MYTH Bo3aeicTBUs raMmma-1 XTI Ha desioBeKa CBsI3aHbI C €ro MepOPaTbHBIM TOCTYILICHHEM B
OpTaHu3M, MPEXKE BCEro MPH yIOTPEOICHUH MUIIEBBIX MPOAYKTOB )KHBOTHOTO MPOUCXOXKICHHS, TAKMX KAK MOJIOKO K
MSICO, @ TAKXKE COMepIKaIell OTOT HECTHUIH/] TUTHEBON BOABL. Y CTAHOBIICHO, YTO KOHIIEHTPALUS JTHHIAHA B )KUPOBBIX
TKaHAX KPYITHOTO poratoro ckota Moket B 10 pa3 npeBbimaTh ero cogepkanue B kopmax (ATSDR, 2005), uto
TOBOPHUT O BO3MOXKHOCTH BO3/ICHCTBHS 3TOTO XHMHKATa Ha JKHBOTHBIX Yepe3 IHIILY, U JaXXe IPH ero MPUMCHCHHN
MIPOTHB HAPY)KHBIX Mapa3suToB. B cTpaHax, r7ie JUHIAH 0 CUX IIOp UCTOIB3YeTCs B KAUeCTBE MECTHIINIA,
3a(hHKCHPOBAHO €ro CoAepKaHue B KOPOBBEM MOJIOKE. B xoze nccnenoBaHust, NpoBoauBILerocs B Yrauae, Adprka,
koHueHTpauu ramma-I X' B KopoBbeM MOIIOKe OBITH OmpeieneHsl, cooTBeTcTBeHHO, B 0,006 MI/Kr [1st )KHIAKOTO
mosoka u 0,036 mr/kr mist cmuBounoro macia. Cpeanune ypoBHH ramma-1' XTI, BBISBIEHHBIE TIPU aHAIHM3€E PO MOJIOKA
13 IByX pa3po3HeHHbIX paitonoB Mumuu, coctasmmu 0,002 u 0,015 mr/kr. Ilpu koHTpomsHOM obcienoBannu 192 mpob
KOpPOBBLETO MOJIOKa B MeKcHKe OBl 00HapyKeHbI KoHtenTparuu ramma-I XI' B nuamazone ot 0,002 no 0,187 mr/kr
(ATSDR, 2005).

ConeprkaHue JIMHIaHa B TKAHAX YEJIOBEUECKOr0 OpraHu3Ma oIpeaessioch B Xo/1e 00CeJOBaHUH HACEICHHS B IIEJIOM
psine ctpan. B Hunepianaax Obutd 0OHAPY>KEHBI KOHIIEHTPAIIMH 3TOT0 BelecTa B Kposu nopsaka < 0,1-0,2 Mxr/i.

B nauane 1980-x romos cpeaHee copepxkanue ramma-I XI' B 5KHPOBBIX TKaHSIX YeIOBEKa, 3aQ)MKCUPOBAHHOE B
Yexocnosakuu, DeneparusHoit Pecriydnuke ['epmannu u Hunepnangax, cocrasisuio, cootserctBenHo, 0,086,
0,024-0,061 u 0,01-0,02 Mr/Kr 110 OTHOIICHHUIO K KHPOBOIi 0aze. MccienoBaHus MO OI[EHKE CYTOYHOIO MOCTYIIJICHHUS
ramma-I' XTI B OpraHu3M Ha OCHOBE €r0 COJCp)KaHKs B 00IIEM PAI[OHE U B PHIHOYHOM aCCOPTUMEHTE IPOIyKTOB
TTUTAHUS BBISIBUIN OTYCTIUBYIO IHHAMHUKY C TeUCHHEM BpeMeHH: Ha pybexe 1970-x rooB cyTovHas 103a COCTaBIsIa
1o 0,05 mkr/kr Maccsl Tena, Torma kak k 1980 roxy ona camsmiack 10 0,003 MKT/KT Macchl Tea Wil MeHee
(WHO/Europe, 2003).
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HccnenoBanue, mpoBeneHHoe B IHANY, TIOKA3al10, YTO XKUTEIN CENbCKAX PAailOHOB, MOTPEOIAIOIIIE )KUBOTHYIO MHUIIY,
¢ GouTbIIel BEPOSITHOCTBIO MOIBEPratoTCst Bo3aeiicTBrio raMmma-I XI': Tak, B KpOBH KEHILMH, PALIMOH KOTOPBIX
BKJIFOYAJI TOBS/INHY, OapaHUHY HJIM CBHHHHY, & TAKKe KyPHHOE MSICO M sIilla, KOHIICHTPALXS [ICCTULH/IOB, BKIFOYAs
JMHAH, ObUTa BBIIIE, Y€MY )KEHIIMH, IPHACPKUBABINNXCs Beretapuanckoii auetsl (ATSDR, 2005). K uncny apyrux
HCTOYHUKOB MPSIMOTO BO3ACHCTBHS OTHOCSTCS MIPESAIPHUSITHSL, T A0 CUX ITOP MPOU3BOJHUTCS JIMH/AAH, 3a0pOIICHHBIC
OOBEKTHI TI0 ITPOU3BOJCTBY MTECTHIIHIOB M MeCTa yaaneHus onacusix orxonos (USEPA, 2006).

OT/enbHBIM ITOBOJIOM JIJTsi OECITOKONCTBA SIBIISICTCS BO3/ICHCTBUE JIMHAaHa Ha fneTed. [IpucyrcrBue ramma-I' XTI
3aKCUPOBAHO B MATEPUHCKOW KUPOBOIM TKAHHU U KPOBH, B MPOOAX KPOBU U3 MYIOBUHBI U B MATEPUHCKOM MOJIOKE.
YCTaHOBIIEHO TaKXKe, YTO JIMHAAH CIIOCOOCH MPEOI0JIeBaTh IUIAIlCHTApHEIH Oapbep. CpeqHuil ypOBEHb COMCPIKAHUS
JIMH/aHA B MATEPUHCKOM MOJIOKE, ONpE/IENICHHbIH B X0/ uccienoBanus B Muauu, cocrasisut 0,084 mr/i.
Hccnenosanue, MpoBeIcHHOE B KAHAICKOW MPOBUHIMK AlTbOepTa, OKA3aJI0 CPEAHIO KOHIICHTPAIMIO JIMHIaHA B
MaTepHHCKOM Mooke Ha ypoBHe 6 ppb (ATSDR, 2005). JIunpan Obu1 00HApYKEH BO BCEX MPOOAX MaTEPUHCKOTO
MOJIOKA, OTOOpaHHBIX B 12 perroHax ABCTpaJIMu JJIs aHAJIK3a Ha COJICPIKAaHUE XJIIOPOPTaHMYECKUX MECTUIUIOB; €ro
cpeHssA KoHIeHTpanus pasHsiack 0,23 Hr/r numumos, npu pasdpoce 3Hauenuii ot 0,08 1o 0,47 ur/r munuaoB
(nadopmarms 3a 2006 rox, mpeacTaBiIeHHas ABCTpaTHEl B paMKax TPHIOKeHus E).

IIpucyrcTBre TUHAaHA B MATEPUHCKOM MOJIOKE YEJIOBEKa OTMEYAIOCh €IIe B IIEJIOM psAJie CTPaH, B TOM YUCIIE B
Kanane, I'epmanuu, Hunepnannax u CoequnennoMm KoponesctBe. YpoBHH ero KOHIeHTpanuu coctasisui ot <0,001
1o 0,1 mr/kr o oTHoweHHUIO K uposoit 6ase (WHO/Europe, 2003).

B paiioHax, TJie MOJIOUHBII M MSCHOH CKOT HEIIOCPEACTBEHHO 00pabaThIBaeTCsl IMHAAHOM ULl OOpBOBI C ITapa3UTaMHy,
3TO MPEJCTABIISET COOO0H TOMOTHUTENBHBIA MyTh BO3/IciCTBUS Ha eTeld. [0CKOIbKY IETH MOTPEOIsIOT OOIbIIe
MOJIOKa Ha eIMHMILy MacChl T€Ja, YeM B3POCIIbIe, B UX OPraHU3Me MOT'YT HaKaIUIMBATHCS 3HAYNTEIbHbIE KOHIICHTPALUH
OCTaTOYHOTO JINHIaHa, comeprkabiierocs B BuimuToM Mojioke (CEC, 2005). O6ecrmoKOEHHOCTD BBI3BIBAET TAKKE
MEUIHCKOE MCII0Ib30BaHNE COOTBETCTBYIOIIMX IIPEnapaToB Al 00pbObI CO BIIAMU M YECOTOYHBIM KJICIIOM Y JeTeil,
XOTsI BpeJHbIE MOCIIEACTBUS IIPU 3TOM HAOJIIOAANNCH, KaK IPaBHUJIO, JIMIIb B CIIy4asX HapyIICHUS PaBUII IPUMEHEHHUS.
Emre oHa BO3MOXKHOCTD BO3/I€HCTBUS HAa OPraHU3M ITOTEHIIHAIbHO 3HAUYUTENbHBIX KOJIMYECTB JIMH/aHa CYIECTBYET
IIPY KOHTAKTe C JOMAIIHEH MMBUIBIO B ONpeleNIeHHbIX YCIOBHAX, YTO TAKKe HEOOXOANMO YUHTHIBATh, OCOOCHHO KOTAA
peub uzer o nersax (ATSDR, 2005).

24 OueHKa 0MACHOCTH MO0 KPUTHYECKHM MapaMeTpam

JIuunman obnagaeT Hanbosee OCTPOil TOKCHYHOCTBIO U3 Beex n3oMepoB ' XTI, oka3biBasi BO3ICHCTBUE Ha IICHTPAIBHYIO
HEPBHYIO CHCTEMY M SHIOKPHHHYO (QyHKIM0. OCTpbIii KOHTAKT C JIHHAAHOM B BBICOKMX KOHIICHTPAL[HX MOXKET
[IPHUBOAUTH K PA3JIMIHBIM ITOCIIEICTBHSM JUTSl YETI0BEUECKOr0 OPraHMu3Ma: OT JISTKOTO Pa3ApakeHHUsI KOXKH 10
TOJIOBOKPY)KEHHS, TOJIOBHOM 00JIH, THaper, TOMIHOTHI, PBOTHI M JIaXKe CyIopor u jetanbHoro ucxona (CEC, 2005).
Coobrmaercst TakKe 0 MOCIEACTBUAX OCTPOrO MM XPOHUYECKOr0 MHTAILSIOHHOTO BO3ACHCTBHYS JINHIaHa HA OPTaHbl
JBIXaHMs, CEPICYHO-COCYAUCTYIO CHCTEMY, COCTaB KPOBH, [ICYCHD M HIOKPHHHYIO QYHKIHUIO y YenoBeka. MMerTcs
JaHHBIC O TAKHX FeMaTOJIOTHIECKUX U3MCHEHIUSIX, KaK JICHKOICHHSI, JICHKOLUTO3, IPaHyIOLUTONICHHUSI, [PAHYIOLUTO3,
303MHO(UITHSI, MOHOLIUTO3 M TPOMOOIICHHSI, HAOIFOIAaBIINXCS ITOCIIe XPOHUYECKOro KoHTakTa ¢ ramma-I XI™ Ha
mpoussozactee (ATSDR, 2005).

CrienyeT TakKe OTMETHTb, YTO JMHIAH ObLT 0OHAPYKEH B CHIBOPOTKE KPOBH, KUPOBBIX TKAHAX M CEMEHHOM KUAKOCTH
JIUIT, TIO/IBEPTABIIIMXCST BO3ICHCTBHIO 9TOTO BEIECTBA HA paboueM MecTe Win B okpyxkaromieii cpene (ATSDR, 2005).
YV MyX4rH, HMEBLINX MPOPECCHOHANBHBIN KOHTAKT ¢ raMMa-I' XI', 0TMeuanoch 3HaYNTEIHHO MOBBIIICHHOES
coziepKaHKe JTIOTCHHU3UPYIOIINX TOPMOHOB B CBIBOPOTKE KPOBH. B mMpobax ChIBOPOTKH, B3ATHIX ¥ ITOJABEPTaBIINXCS
BO3JEHCTBUIO JINII, OBIIO TaKkKe 3aUKCHPOBAHO yBEMHUYEHHE CPEAHEH KOHIIEHTPAINH (OJUTUTPOITMHA W TIOHIKEHHOE
coziep)kaHKe TECTOCTEPOHA, OHAKO OTIIMYHUE OT ITOKa3aTelel He IMoBepraBLIeiics BO3ACHCTBHIO KOHTPOIBHON TPYIITBI
He 6buT0 craticTHaecku 3HaunMbiM (ATSDR, 2005).

B ciyuasx nepopansHoro Bo3aericteus ramma-I XI yamie Bcero coo0IaeTcs o mociaeCTBUAX HEBPOIOTHYECKOT0
xapakrepa. OCHOBHasl 4acTh UMeEIOIIEics HHPOpMaLK CBA3aHa ¢ OCTPBIMH OTpaBieHusMU ramma-I XTI, V jun,
CIIy4aliHO WJIM CO3HATEJILHO NPHUHABIINX BHYTPH JIMHJAH B OpME rPpaHyIMPOBAHHOTO MHCEKTUIM/IA WJIH YKUIAKOTO
MIPOTHBOYECOTOYHOTO CPEICTBA, JTUOO C 3arpsI3HEHHOM mulel, Habmoaanuck npuctymst cynopor (WHO/Europe,
2003).

B xone uccnenosanus, nposeenHoro B Munuu, y 135 GoibpHBIX pakoM MOJIOYHOH eje3bl B Bo3pacte oT 41 no 50 ner
0TMEUaJIoCh 3HAYUTENILHO OoJiee BEICOKOE cozieprkanre ramma-1 XI™ B KpOBH, YeM Y KOHTPOJIbHOW IPYIIIBI JIHL, HE
CTpaaBIINX TUM 3a0oneBanueM. OHAKO IIPU aHATOTHYHBIX UCCIIEI0BAHMAIX B IPYTUX CTpaHAX KaKOH-Iu00
KOpPEIISIIUH MEX Iy 3a00JIeBa€MOCTBIO PAKOM MOJIOUHOH JKeJe3bl M IOBBIMIEHHBIM conepkanneM ramma-I' XI' B kpoBu
ue Habmonanocs (ATSDR, 2005).

YV KpbIC, IOABEPTHYTHIX YETHIPEXYACOBOMY UHTAIIUOHHOMY BO3IEHCTBUIO Pa3IMYHbIX KOHLEHTpauuil ramma-1'XI', B
TedeHHe 10 22 CYTOK MOCIeIyIOIIX HaOM0AeHNI 0TMEeYaIiCh HEBPOJIOTHYECKUE MTOCIECTBHUS, TSKECTh KOTOPBIX
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3aBHCENTa OT KOHIEHTpaIuy. 1Ipy BIbIXAHHH THHIaHA B KOHIeHTparmu 101 Mr/m> HabTI0MaICs TerKuii HiTH
YMEpEHHbIH ceaTHBHBI S eKT; Mpu KoHIeHTparu 378 Mr/m° cenaTiBHbIT >peKT BAPLHPOBAT OT IErKOro 10
PE3KO BBHIPXKCHHOTO; BO3IEHCTBHE KOHIEHTpAIHii B 642 i1 2104 Mr/M> IPHBOIIIO K GECTIOKOMHOMY COCTOSHHUIO,
IepeBo30yKICHUIO ¥ PACCTPOHCTBY KOOPIMHAINY ABMKEHHH; TIPH HaUBBICIIEH M3 HCIIONb30BAaBIINXCS KOHIIEHTpAIHH
(2104 mr/v®) ormeuanmics Takke cyroporn (ATSDR, 2005).

T'enarorokcuyeckoe AelcTBHE JIMHIaHA ObLIO MPOAEMOHCTPUPOBAHO MHOTOYHCIICHHBIMH UCCIIEIOBAaHUSMH Ha
71a00paTOPHBIX JKUBOTHBIX. Y KPBIC, BABIXABIIUX JIMHIAH Ha rpoTshkeHun 90 cyTok B hopMe a3po3ois ¢
KOHLIEHTpauuei 5 mr/M® |, HAGITIOATIOCH OBBIIICHNE ypoBHeii uroxpoma P-450, a mocne 3arpaBku

1,8 MuytMrpaMmMamMu JIMHJaHA Ha KWJIorpaMM Beca Teja B TedeHune 15 u 30 cyTok oTMeyalluch yBelInYeHHe akKTHBHOCTH
nutoxpoma P-450, moBbIlIeHHBIE YPOBHHU LUTOIIa3MaTHYECKON CYNEPOKCUAIUCMYTA3bl U IIEPEKUCHOE OKHCIICHUE
munuaos. [Ipu uccnenqoBaHMN XPOHNYECKOTO BO3/IEHCTBHSI HA KPBIC, MOTYYaBIINX C PALMOHOM JIMHJAH B 103aX

7-8 mr/kr Beca Tena, yepe3 38-70 Hemenp HAGMIOATICH HEKPO3 IEYCHH U OXKUPEHHE, a Y KPbIC TOpoAbl BucTap,
MOIBEPraBIINXCS TAKOMY Bo3aelcTBuUIO B Teuenue 104 nenens — runeprpodust (WHO/Europe, 2003). V kpeic,
nonydaBmux 15 mr ramma-I'’XI™ Ha kuitorpamm Beca B CyTKH B TeueHUe AT AHed u 2,5 mr ramma-I' XTI Ha kunmorpamMm
Beca B CYyTKH B TeueHHe 21 THs, OTMEYaINCh 3HAYNTEIbHOE YBEINUeHNE a0COMIOTHOTO Beca IIEYEHH, a TaKKe
moBeIenne akTuBHOCTH P-450 1 OPO/I, 06HapyKuBaBIlHe 3aBUCUMOCTE OT 10361 U BpeMeHu Bozaeiicteus (ATSDR,
2005).

Nmerotes JaHHbIe 00 HMMYHOTOKCHYECKOM BO3/ICHCTBUY JIMH/IaHA Ha JJADOPATOPHBIX JKUBOTHBIX, BRIPAKABIIEMCS, B
YaCTHOCTH, B MOJABJICHUH HMMYHHUTETA M OCIa0JICHUH QYHKIIMK 00pa3oBaHus aHTUTEI. [IOHHKEHHBIH UMMYHUTET
HAOJIFOIANICS Y KPBIC, MOTYYABIINX JIMH/IAH B TCUCHUE MATH Helellb B 103aX 6,25 u 25 mr/kr Beca tena. OciabieHHbIH
MEPBUYHBINA I'yMOPAIBHBIA OTBET OTMEYAJICS Y MBIIIEH-aIb0MHOCOB, B PAIIMOH KOTOPBIX B TeueHue 12 Hezenb
BKJIIOYAJICS JIMH/IAH B KoJM4yecTBe 9 MI/KT Beca Tejla B CYTKU; OcJiabiieHre BTOPUYHOrO TyMOPAILHOTO OTBETa OBLIO
3a(hMKCUPOBAHO TIPH TOM ke mo3e uepe3 Tpu Henemu (WHO/Europe, 2003).

Coo01maeTcst 0 BO31eHCTBIY JIMHIAHA HA PEPOAYKTUBHYIO (DYHKIIMIO Y IOMONBITHBIX )KUBOTHBIX: Y CAMOK KpEIC,
mosyJaBumx B Tedenue 15 Henens mepopansHyro 103y 10 Mr/kr Beca Tena B CyTKH, HaOIIOAAIOCH CHIKCHIE
3CTPOTEHHOM akTHBHOCTH. BosmeiicTere ramma-I' XI' B kommdectse 0,8 MI/KT Beca Tea TpH JHS B HEAETIO HA
MpOTsHKeHUH 12 Hezenb BBI3BIBAJIO HHIMOMPOBAaHHE OBYJISIMU Y KPOJIMKOB. Y CaMIIOB KPBICHI CHU)KEHHE KOJIMYEeCTBA
CIepMaTH] U IIHIUJUMAIBHBIX CIIEPMATO30H10B HA0JII01aJI0Ch MOCIIE TIepopabHOM 3aTpaBku ramma-I' XI™ B
KoJmuecTBe 6 MI/KT Beca Teja B TEUCHHE IISITH JHEW WM eIHHOBPeMeHHO B KoinuectBe 30 MI/KT Beca Teia
(WHO/Europe, 2003). VY camI110B KpbICHI, MONYYaBIINX MEPOPATBLHO 75 MI/KT Beca Tena B CyTkH B Teuenue 90 aHei,
HaOMIOAATUCh TaKKe aTpous sIMIEK, TUCTPOHs CEMEHHBIX KaHAJbLEeB U HapyleHue ciepmatoreteza (WHO/Europe,
2003). Taxum 006pa3oM, CBOWCTBA JMHAAaHA YKa3bIBAIOT HA €r0 CIIOCOOHOCTH BBI3BIBATH JHAOKPHHHBIE PACCTPOHCTBA.
Bo3neiicTBue TMHIAHA B TECTAIMOHHBII MepHo eqruHOBpeMeHHOM n1030i B 30 Mr/kr Beca Tena Ha 15-i neHb
OepeMEeHHOCTH MTPUBOJUIIO K U3MEHEHHSAM JIMOUI0 U CHHIKEHHUIO YPOBHEW TECTOCTEPOHA Y MYKCKOTO TOTOMCTBA KPBIC
(USEPA, 2006).

HMeroTcst Taxoke JaHHBIE O BO3IEHCTBUM JIMHIAHA Ha Pa3BUTHE OpraHU3Ma. Y MBIIIeH, TodyJaBIrX 1036l B 30 1

45 Mr/kT IyTeM KenyaouHoi nHTyOanny Ha 12-if 1eHb OepeMEeHHOCTH, HaOII0IANCh CHIDKEHHE Beca SMOPHOHa, Beca
9MOPHOHAIIBHOTO THMYCa H Beca IUTaeHTsl. OTMevaaoch M SMOPHOTOKCHUECKOe IeHCTBUE JINHIaHA, KOTOPOE MOYKET
OOBSICHITHCS MHIYIIUPOBAHHBIM OKHCIUTENBHBIM CTPECCOM, YCHICHHBIM TIEPEKHCHBIM OKUCICHUEM JIHITH/IOB 1
paspbiBamu onnouenodednoi JTHK B Tkansx smOpuona u miauentsl (WHO/Europe, 2003). TIpu Bo3zeiicTBUH Ha
ypoBae 1,7, 3,4 1 6,8 MKM — 4T0 COOTBETCTBYET [103aM, KOTOPBIE MOTYT OBITh MOJYYEHBI TIPU MOTPEOICHUN
3arps3HeHHbIX oBoieit (80-250 MKr/kr) wuimu 3arps3HeHHol nuTheBoi Bomsl (0,02 Mxr/i), — B Teuenue 12 nemens y
KPBIC OTMEYAINCh H3MEHEHHUSI CKOPOCTH POCTA, COKpAIIEHHE KOINYECTBA CIIEPMATO30U/I0B, & TAKXKE CHIDKCHHE
YPOBHEH TECTOCTEPOHA B MEPUOIbI OCPEMEHHOCTH, JTAKTAI[MH WM OTJIYICHHsS MOTOMCTBA. JlaHHBIC, YKa3bIBAIOLIUE HA
MOBBIIICHHYIO YyBCTBUTEILHOCTh MOJIOJIBIX 0COOEH, OBLITH MONTYYESHBI B XO/IE UCCIIEIOBAHHS PEPOTYKTHBHOM
(YHKIMY HA HECKONBKUX MOKOJICHUSIX KPBIC, @ TAKXKE HCCICIOBAHIS HEHPOTOKCHYECKOTO BO3ASHCTBHIS Ha MPOLIECC
passutus y kpoic (USEPA, 2002).

Hmerompecs 1aHHBIE 10 TEHOTOKCHYHOCTH CBHAETENBCTBYIOT O HAMYKHK y raMMa-I'XI" onpeneneHHOro
TeHOTOKCHYECKOTO IoTeHInana. Jloka3aHa ero CloCOOHOCTh YBEJIMYIMBATEH YHCIIO XPOMOCOMHBIX aHOMAJINH B KJIETKAX
KOCTHOT'O MO3ra MBIIIEH, OIy4YaBIINX [IyTeM 3aTPaBKH 4epe3 30H1 103y B 1,6 MI/KT Beca Tela B CYyTKH B TCUCHHE CEMH
nueit (ATSDR, 2005). Tem He MeHee TMHIAH He KiaccuHIupyeTcsi B EBpomeiickoM coro3e Kak TeHOTOKCHYHOE
semectBo (WHO/Europe, 2003). Hapymenus ctpykrypst JJHK Ha6mromanvcs mpu Bosaeiicteun ramma-I' XIN Ha
KYJIBTYPBI KJIETOK CIU3UCTOI 000JTOUKH HOCOTIIOTKH U JKEIyIKa KPBIC, @ TAKXKE KYJIBTYPHI KJIETOK, B3STHIX U3
HOCOTJIOTKH YeJIOBEKa; OTMEYascs TaKKe MHIyLUpOBaHHbIH BHeouepeaHoi cunre3 JJHK B onpeneneHHbIX THIIAX
KJIETOK, TaKKX Kak nepudepuueckue mumdornuter denoseka (ATSDR, 2005).

MeskayHapOoIHOE areHTCTBO IO M3YUEHHIO PakoBbIX 3aboneBannit (MAWP) OTHOCHT TMHIAH K KATETOPHHU BEIIECTB,
MIOTEHIMAIBHO CIIOCOOHBIX OKa3bIBaTh KAHIIEPOTCHHOE BO3JEHCTBHE Ha YEIOBEUSCKUIT OPraHn3M; K TaKUM BEIECTBAM
oHo Takke orHocuT Texundecknii ' XTI u anmpa-I' XTI (ATSDR, 2005). AOOC CIIIA HemaBHO H3MEHHIIO

16



UNEP/POPS/POPRC.2/10

KJIacCU(UKAIMIO JIMHaHa, 3aHECS €r0 B KaTErOPUIO BELIECTB, UMEIOLIHX <3aciyKUBAIOIINE BHUMAHUS IPU3HAKU
KaHUEPOreHHOCTH, KOTOPBIX, OJHAKO, HEJOCTATOYHO JIJIs OLIEHKH KaHI[EPOr€HHOT 0 MOTEHINAILHOTO BO3/ICHCTBUS Ha
opranmsMm uenoBeka», AOOC CHIA knaccudumupyer texuuueckuii [ XTI u anbda-I' XI™ kak BelecTsa, BEpOSITHO
obnaaromye KaHIEPOreHHBIMH CBOMCTBAMH IS 4esioBeKa, a Oera-I' XI' — kak BemecTBo, KOTOPOe MOXKET 00IanaTh
takumu coiictBamu (ATSDR, 2005).

KanneporenHoe aeiicTBUE TMHIaHA H3YYalOCh B XOJI€ PA3JIMYHBIX IKCIIEPUMEHTOB C IEPOPATbHBIM BBEICHHEM 3TOTO
BelecTBa. HeKkoTopble U3 3TUX UCCIICAOBAHUI HE TTOKA3aJIK CYIIECTBCHHOTO YBEIIMYCHUS YKCIIa OMyXOIel
JHOKPHHHBIX JKeJe3, IIUTOBUIHOM Kelle3bl, THIo(u3a, HaIMOYeYHHKOB, ICUSHH U SUYHUKOB Y KPBIC, MOJTYYaBIIUX C
panuonom 10,8-33 mr ramma-I' XT'/kr B cytku B Teuenue 80 uenens uin 0,07-32 mr ramma-I' XT'/KT B CyTKH B TCUCHHE
104 Henenb, 0THAKO 3HAYUMOCTH ITHX PE3YJITATOB HE CTOJb BEJIMKA U3-3a HU3KOW BEDKUBAEMOCTH IMOAOIBITHBIX
ocobeit (WHO/Europe, 2003). [Ipyrue mcciieoBaTesid cOO0IaoT O BOSHUKHOBEHHH 3]I0KAYECTBEHHBIX TEITaTOM Y
MBIIIIEH, MOay4aBIuX ¢ parnonoM 13,6-27,2 mr ramma-I' XT'/kr B cytku B Teuenue 80 miu 104 Henens, a Takxke y
MBIIIIEH, PaliOH KOTOPBIX cojepkai 27,2 Mr/Kr B CyTKH B TeueHue 96 Hefiesb, HO 9TH Pe3yJIbTaThl ObLIH MOIYUEHBI HA
MBIIIaX, KOTOPbIC U3-32 JOMUHAHTHON MyTallK ObLIH O0JIee IPYTUX MOBEPIKEHBI PA3BUTHIO CHICIIM(DUICCKUX
HOBOOOpa30BaHMA.

JIuHIaH BBICOKO TOKCHUYEH JJI1 BOJHBIX OPraHU3MOB U YMEPEHHO TOKCUYCH JJIS ITHI U MIICKOMUTAIOIIUX TIPH OCTPOM
BO3JICHCTBUU. XPOHUYECKUE TIOCIICCTBHS ISl ITHII U MIICKOIUTAIOIINX , U3YYaBIIUECS B XOJE UCCIICIOBAHUI
PEIPOYKTUBHON QYHKIINH, IPOSBISIFOTCS YK€ TIPU HU3KUX JI03aX B BUJIC TAKUX HETaTUBHBIX SIBJICHUH, KAK CHUKCHUE
SIMIIEHOCKOCTH, YXY/IIEHUE ITOKa3aTeNieil pocTa U BEDKUBAHUS Yy TITHII, a TAKXKE 3aMeJJICHHOE pUOaBIicHHE B BECe Y
MJICKOITUTAIOIINX, Ha OHE psifa MPU3HAKOB YHIOKPUHHBIX pacCTPONCTB. J[aHHBIE 00 OCTPOM TOKCHYHOCTH ISt
BOJIHBIX BHJIOB CBHJIETEIBCTBYIOT O TOM, UTO JIMH/IaH YPE3BbIYANHO TOKCHYCH KaK JUIs IpecHOBOAHBIX pbid (JTKsp B
muanasone ot 1,7 1o 131 ppb), tak u aist BogHbix 6ecro3BonouHbX (JIKsg B quanazone ot 10,0 1o 520 ppb). auubie
0 XpPOHHYECKOH TOKCHYHOCTH JUIS IPECHOBOAHBIX OPTaHU3MOB CBHETEIHCTBYIOT O 3aMeIJICHIH POCTa MaJbKOB
mpecHoBOAHBIX pbIO mpu KHHB (koHIIeHTpanus, Tpu KOTOPOH He HAOMI0AAeTCs BPSAHOTO BO3ACHCTBUSI), paBHO

2,9 1/1, ¥ CHUKEHUU TEMIIOB Pa3MHOKEHHS BOJHBIX Oecro3BoHouHbIX npu KHHB, pasuoii 54 /i1 (CEC, 2005 u
USEPA, 2006).

JIMHIaH OKa3bIBAJ CTATUCTUYECKU 3HAYMMOE BO3ICHCTBUE Ha COOTHOIICHUE MONOB B MOTOMCTBE (71 mpoLeHT My»XCKUX
ocobeit) marymek npu konuentpanuu 0,1 ppb, a Takxke Bo3eiicTBOBaI HA ICTPOrCHHYIO aKTUBHOCTD U BBI3BIBAI
W3MEHEHUS peaklUy CIIepMaTO30M/10B Ha IPOreCTEPOH M HHIIYLIUPOBAHHYIO SKCIPECCUIO PELETITOPOB BUTEIUIOTCHHHA
u 3cTporeHa B onbiTax in vitro (USEPA, 2006). BoszzeiicTBre Ha penpoayKTHBHYIO (D YHKIHIO U MOMYJISIIIUOHHBIC
mapaMeTpbl y 0eCcIio3BOHOYHBIX ObLIO B X01e 35-1HEBHOrO HccienoBanus 3adukcupoano npu HYHB (HanMeHbIIni
YPOBEHB, IPH KOTOPOM HabIr01aeTest BpeaHoe Bosaeiicteue) 13,5 mxr/n. Jlunnan B konnentpausx 100 ppm u 25 ppm
BBI3BaJl CHIDKCHHE BBUTYIUIIEMOCTH SIML, COOTBETCTBEHHO, y Kyp-HECYIeK U y simoHckoro nepenena (USEPA, 2006).

B 2002 rony AOOC CHIA omy6:mKoBaio pe3yabTaThl OLCHKH PUCKA, CBSI3aHHOTO C YIOTPEOICHUEM 3arps3HEHHBIX
JIMHIAHOM TIPOAYKTOB IMUTAHHUS KOPCHHBIMH JKHTEIIMHA APKTHKH. JTa OLCHKA OCHOBBIBAIACH HA PSZC JOMYIICHHI
OTHOCHTEJIBHO CTEIICHH OMACHOCTH U YPOBHEH BO3ICHCTBUS 1 ObLIa HAIIPABJICHA Ha ONMPE/CICHUE CTCIICHH PUCKA IS
HaceJIeHUsI AJSICKH U IPYTHX PailOHOB apKTHYECKOTO 3aIl0JSIPbsi, B 0a30BbIil PALlOH KOTOPOTO BXOJST MPOAYKTHI U3
CEBEPHOr'O OJICHS, TIONIeHs M kuTa. CyMMapHas 103, MoTy4aeMasi C MUIIEH, HaXOAMIACh y B3pOCIIbIX B HANa30HE OT
0,000055 o 0,00071 mr/kr B cytku. IIpu 3TOM KOHTPONBHBIH ypoBeHb (KY) 17151 HekaHIepOreHHOro BO3AeHCTBUS
cocrasisut 0,0016 mr/kr B cyTku. PuCK, CBS3aHHBIN ¢ TOCTYIUICHHEM JIMHIAHA B OPTaHHU3M C IHIIEH, He npesbiman KY
(USEPA, 2002).

XoTs peleHre 0 BKIIOYEeHUH JTnHAaHa B CTOKIOJIBMCKYIO KOHBEHIIMIO IOJDKHO OBITH IPUHSATO JIMIIL HA OCHOBE
JIaHHBIX 0 raMmMma-u3omMepe, KPCO3 nmocraHoBmII, 4TO B X0/ 0OCYKJIEHUSI MOTYT pacCMaTpUBAThLCS TaKxke albda- u
Oera-nzomepsl. [losTomy Hike nmpuBoauTcs HHpOpMalus o0 anbda- u 6era-u3oMepax, Moy4eHHas B X0JI€ OLIEHKU
pucka, kotopyto AOOC CIIA npogeno B 2006 roxy.

B ¢epane 2006 rona AOOC CIIA ony61uKoBaso st OTKPBHITOro 00CYKICHUS pe3yIbTaThl OLICHKH PHCKa,
CBSI3aHHOTO C JIMHIAHOM, a TaKkxke ¢ anbda- u 6era-uzomepamu ['XI', 00pa3yrOUMHUCS B KA4€CTBE MOOOYHBIX
MIPOIYKTOB TipH mponsBozactee nuHaana (USEPA, 2006). Bsutn paccunTansl CyMMapHBIE 03Bl KX CYTOYHOTO
MTOCTYIUIEHHS C TIHIIEH B OpraHu3M B3pocibix u aetel, cocrasusmue ot 0,00057 mo 0,051 mr/kr mist anbgpa-I'XT" 1 oT
0,00037 mo 0,01 mr/kr mst 6eta-I'XT". Dtr 10361 O6UTH comocTaBiensl yeranoBaeHHBIM AOOC CIIA KOHTPOIBHBIM
ypoeaeM (KVY) st XxpoHHYeCKOro Bo3aeicTBrs. [IpHMeHNTENBHO K HekaHeporeHHbIM dakropam KY coorBercrByer
PJIx (pedepentHas m03a mpu xponndeckom Bozzaeicteun) = 0,00006 mr/kr B cytku st 6eta-I'’ XTI u P/Ix = 0,001 mr/kr
B cyTkH uis anbda-I X', uTo o3HauaeT 103y, mpu Kotopoii, no 3akmouyeHuto AOOC CIIIA, BpeqHoe BO3AeHCTBHE HA
OpraHu3M He JOJDKHO BEIXOJHTH 33 paMKH pa3yMHO romyctumoro. KVY mis kaHIeporeHHbIX (akTOpOB COOTBETCTBYET
YPOBHIO, ITPU KOTOPOM MaKCUMAIBHBIA IIPOTHO3UPYEMbIH PHCK BOSHUKHOBEHHSI PAKOBBIX 3a00JICBaHMH IIPEBHIIIAET
OIIMH CITy4ail Ha MIJUTHOH. Pe3ynbTaThl OLCHKU PHCKA, CBSI3aHHOTO C IPOAYKTAMH IIUTAaHHs, CBUIIETEIILCTBYIOT O TOM,
YTO PHCK XPOHHYECKOTO M KaHIIEPOTEHHOTO Bo3/eicTBUs anb(a- u 6eta-I'XI" Ha skuTeneil apKTHYECKUX paiioHOB,
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PaCCUMTAHHBIN 110 BEPXHUM 3HAYEHUSIM OIYYaeMbIX C TTUIIEH 103 3THX BENIECTB, MpeBbImaeT ycraHosieHHbie AOOC
CIIA xonTtposmbHble yposau (KV).

3. 00600menue unopmannu

Jlnunan obnanaeT JOKa3aHHBIMU HEHPOTOKCHYIECKHMH, TeIIaTOTOKCHYECKUMI i IMMYHOTOKCHYECKUMH CBOHCTBaMHY,
MIPOJIEMOHCTPUPOBAaHA €ro CIIOCOOHOCTH BO3/ICHCTBOBATH HA PEIPOAYKTHBHYIO (DYHKIHUIO y 1Ta00OpaTOPHBIX )KUBOTHBIX.
JlaHHBIE O CiTydasX OCTPOTrO OTPABJICHHS 3TUM BEIIECTBOM Y JIFOJIEH CBUAETEILCTBYET O TOM, YTO OHO 00JIaJaeT pe3Ko
BBIPa)KEHHBIM HEBPOJIOTHYECKUM 3P eKToM, a JaHHbIE O XPOHHUUECKOM BO3/ICHCTBUH JIAFOT OCHOBAHMS I10JIaraTh, 4TO
OHO BJIMSET TAK)Ke Ha TeMaTOJIOrHYeCKUe rapamMeTphl. MeXIyHapoaHOE areHTCTBO 110 U3YYSHUIO PAKOBBIX
3aboneBanunit (MAWP) kiaccudumpyer THHAAH KaKk BEUIECTBO, MOTCHI[HAIBHO CIIOCOOHOE OKa3bIBAaTh KAHIIEPOTCHHOE
BO31eicTBHE Ha uenoBeueckuit opranusm (ATSDR, 2005). AOOC CIIIA 0THOCHT JTMHIAH K KaTETOPHH BELIECTB,
HMMEIOIIHX <3aciy)KHBaIOLIME BHUMAHUS NPU3HAKU KaHIIEPOI'€HHOCTH, KOTOPBIX, OTHAKO, HEJIOCTATOYHO JUI OLIEHKH
KaHUEPOreHHOI'0 MOTEHIIMAIILHOTO BO31€HCTBUSI HA OPTaHU3M YEeJIOBEKa».

BozneiicTBue nuHaaHa Ha JOAEH, 0COOCHHO KOT/Ia Peyb UIET O OepeMEHHBIX KEHINWHAX U JIETIX, BHI3BIBACT
00€eCIOKOCHHOCTb, YCYTYOIISIEMYIO TIPOIOJDKAIOIIUMCS PUCYyTcTBHEM n3omepoB [ XI', BKITtoYast TMH/AH, B TKAHIX U
MaTEPHHCKOM MOJIOKE 4YeIoBeKa. [IOBBIIICHHOTO BHUMAHHS 3aCITy)KHBAIOT CIy4au MPSIMOTO KOHTAKTa C 3THM
BEIIECTBOM IPU HCIIOJIb30BAaHUU (apMaIleBTHUCCKUX MPENapaToB AJst 60pbOBI C YECOTOYHBIM KIICIIOM U BIIIAMH.
TToTtennuanbHOE OECITOKONCTBO BBI3BIBACT TAKXKE BO3JACHUCTBHE JIMH]IAHA, TPUCYTCTBYIOIIETO B 0OraTOM KHBOTHBIME
JKUPaMU paIlliOHE HEKOTOPBIX STHHYECKUX TPYIII, BKJIIOYAs T€, Y KOTOPBIX COOTBETCTBYIOIINE MPOTYKTHI COCTABISIOT
O0CHOBY MUHHMaITbHO HeoOxoaumoro nmutanus (USEPA, 2006 u CEC, 2005). TToBomoM st 6eCrioKoicTBa SBISIETCS,
KpOMeE TOTr0, BO3JICHCTBHE HA pAOOTHUKOB MPOM3BOICTBEHHBIX MPEIMPUATHH, TaK KaK TEXHOJOTHS MPOU3BOICTBA
JMUHJIaHa MPenojaracT KOHTAKT MepcoHaa u ¢ Apyrumu uzomepamu [ XTI, Harpumep anbdha-nu3oMepoM, KOTOPBI ¢
6O0IBIIION BEPOSTHOCTHIO OTHOCAT K BEIIECTBAM, KaHIIeporeHHbIM st yenoBeka (USEPA, 2006).

JIMHIaH OYeHb ITMPOKO PACIPOCTPAHEH B MOPCKOH Cpesie U B IT0UBaX, IPUYEM ero KOHIEHTPAlUH YacTo ObIBAIOT
Oosee BHICOKMMH B XOJIOJHBIX KINMAaTHYECKHX 30HaX. B paMkax eBponeicKoro pernoHa mpoaeMOHCTPHPOBaHA
MOABEP)KEHHOCTD JIMHaHa aTMOc(epHOMY mepeHocy Ha Oonbime paccrosiaus (WHO/Europe, 2003).

Xota IIPOU3BOACTBO JIMHIAAaHA B HACTOAIIECC BPEM, CYIs 110 BCEMY, COKpAIIACTCA, 1 OH MPOAOJIKACT BBIITYCKATHCA
JIMIIb B HCMHOI'MX CTpaHax, MaJ'IOS(l)d)eKTI/IBHaSI TEXHOJIOTUs, JOJITHUEC I'OAbl UCIIOJIB30BABIIASACS AJISI U3TOTOBJICHUS
OTOr'0 MHCEKTUIIU A, TPUBEJIA K 3arpA3HEHUIO 0pr>1<a}0mel71 Cpe€anl B FJ'IOGaJ'H:HLIX MacmTa6ax M OCTaBHJIa I10CJIC ce6>1
OI'POMHYIO MacCCy BBI3BIBAIOIINX TaKOC 3arpA3HECHUEC OTXO0A0B, KOTOpast, BO3MOXXHO, ITPOAOJDKACT PACTH U 110 cen JCHb
(IHPA, 2006).

AHanm3 pe3ynbTaToB Ja00paTOPHBIX SKCIEPHUMEHTOB C JIMH/IaHOM YKa3bIBaeT Ha TO, YTO €ro CiocOOHOCTD K
OMOaKKYMYIISIIMU 1 OMOYCHIICHHIO, IT0-BUANMOMY, MEHBIIIE TOH, KOTOPYIO MPEIIONaraioT y Apyrux
XJIOPOPraHUYECKHUX MeCTULUIOB. [1o CyIIecTBy, ¢ TOUKU 3peHHs OMOaKKYMYIIALUH JMHAAH CIeyeT paccCMaTpUBaTh
KaK MorpaHny4HbId ciydail. K cuacThio, B HamM4Yuu uMeeTcs oommpHas nHGopManuu o HabIIeHUAX 32 OUOTOH,
MIO3BOJISIIONIAS PEasIbHO OLIEHUTH XapaKTep PUCKOB, CBA3aHHBIX C JMHAAHOM, U COIIOCTABUTh €r0 B ’TOM OTHOIIEHHH C
JPYTHMH XJIOpPOPTaHHYECKUMU recTuiigamMu. OTpoMHOE KOJIMYECTBO JaHHBIX, IIOJIYYEHHBIX TyTeM MPAKTHYECKUX
HaOII0IeHHH B TIOJIEBBIX YCIIOBHSX, IPUBOAUT K OXHO3HAYHOMY BBHIBOY: KOHILICHTpALMH JHHIaHA B 00pa3lax OMOTH,
cOOpaHHBIX Ha OOJIBLIOM PACCTOSHUU OT PaliOHOB €ro UCIOJIBb30BaHUs, OJIM3KU K T€M, KOTOpbIe HAaOII0JalliNCh Y APYTUX
XJIOPOPraHUYECKHUX TEeCTULUJIOB, YTO OATBEPIKIAET ONACEHUs] OTHOCUTEIBHO CTOMKOCTH 3TOrO BELIECTBA, €ro
CIOCOOHOCTH K OMOAKKYMYIISIIUH U TIEPEHOCY Ha OOJIBIINE PACCTOSHHUS.

VuuThIBas, YTO 110 CTENICHH TOKCHYHOCTH JIMHIAH TAKXKe OJIM30K K IPYTHM XJIOPOPraHUYECKHM MECTUIIUIAM HIIH JaKe
[PEBOCXOJIUT HX, CIIEIYET 3aKIIOUMTh, YTO CBOMCTBA JIMH/AHA KAK CTOMKOTO OPraHUYECKOro 3arpsI3HUTENS IOJKHBI
BBI3BIBATH TAKYIO %K€ 00€CIIOKOEHHOCTh, KAK M aHAJOMMYHbIE CBOMCTBA IPYTUX XUMUUCCKUX BEIIECTB, YKE
BKJIIOYEeHHBIX B CTOKTONbMCKyTo KouBeHIuoo. Hampumep, Weisbrod et a. (2000) o6HapyXuiu B OpraHu3Me YePHBIX
JeJb(QUHOB KOHI[CHTPAIIUH JINHAHA, COOTBETCTBYIOIIME MM JIHIIb HE3HAYUTEIBHO YCTYIIAIONINE KOHI[CHTPAIIUSIM
aNbJIPUHA, SHIPUHA, renTaxiopa win mupekca. Cymmaphbie KoHeHtpanun [ X, 5KBUBaJIEHTHbIC CYMMapHBIM
KOHIICHTPALMSM XJIOPJaHOB, Take ObuTH 3adukcupoBansl Sermo et al. (2003) u Kannan et a. (2004),
COOTBETCTBEHHO, B OPIaHU3MaX CEPOr0 TIOJIEHS U MOPCKOM BBIJIPBL.

4. 3akjaouenune

JIMHIaHy OCBAIIEHBI MHOTOYHCIIEHHBIE TOKIAIbl 00 OLIEHKAaX PUCKaX, IOATOTOBJICHHBIC B Pa3HBIX YUPESKICHUSX, a
TaKoKe IeJIbIH Ps HAIIMOHATBHBIX IIOCTAHOBJICHHH M MEXXIYHApOIHBIX HHUIIMATUB, CBUAETEILCTBYIOIINE O BCeoOme
00€CIIOKOEHHOCTH CBOMCTBAMH 9TOTO XJIOPOPTaHUIECKOTO COSTMHEHHUS U O TOM, YTO B OTHOIIIEHUH HETO yXKe
MIPUHUMAIOTCA MEPHI Ha TI100aJIbHOM YPOBHE.

WNudopmanus, npeacraieHHas B HACTOSIIEM JOKyMEHTE, PaBHO KaK M COAEpKaHHEe MHOXKECTBA OITyOJMKOBAHHBIX
JOKJIaJIOB 00 OIIEHKE PHCKA, CBA3aHHOTO C JINHAAHOM, YKa3bIBaeT Ha TO, YTO JIMHAAH 00JIalaeT CTOMKOCTBIO,
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CHOCOOHOCTBIO K OMOaKKYMYJISILIMK M TOKCHYECKUMH CBOWCTBAaMHU M PUCYTCTBYET B Mpo0ax OKpYKaroleil cpembl,
O0TOOpPaHHBIX 110 BCEMY MHUPY, a TaKXKe B KPOBH, MATEPUHCKOM MOJIOKE U )KUPOBBIX TKaHAX MPEACTABUTENCH Pa3IMYHBIX
00ciIe10BaHHEIX TPYIIIT HaceJIEeHHS U OCOOEHHO JKUTeNed APKTHKH, He IMEIOIINX BO3MOKHOCTH Pa3HOOOPa3nTh CBOH
6a30BbIi parrioH. [lomydeHHBIe pe3yIbTaThl YKa3bIBAIOT HA TO, YTO JIMHAAH B Pe3yJIbTaTe ero IIepeHoca B
OKpYKarolel cpezie Ha OOJIbIINE PAacCTOSHHS MOXKET BBI3BATh CEphe3HbIe HEOIaronpHATHEIE IIOCIEACTBUS IS
3II0POBBS YETOBEKa M OKPYKarolIeil cpesbl, KOTOPBIE IIOTPEOYIOT TII00ATBbHBIX NSHCTBHI.

Bblpa)l(el{l/le NPU3HATECJIBbHOCTH

Asrops! 6naronapst Mona Aprora u Jlona Makxes (Tpentckuii yausepcuter) dpsnka Vaitnua (yHEBEpCHTET
Toponto), xaunc Uencen (AOOC CIIA) u Jxona Buiirena (MATTI) 3a mepenucky u HeHHY0 HHMOPMALIHIO,
MIPEJOCTaBICHHYIO B ITPOLIeCce padOTHI HaJl HACTOSIINM JIOKYMEHTOM. ABTOpBI OCOOCHHO IpU3HATENbHBI Teppu
bumiemany, crapmemy Hay9HOMY COTPYAHHKY LIeHTpa sKcIiepuMeHTANEHBIX HCCleJOBaHU aTMOCcdeph! IpH
MUHHCTEPCTBE OKpYyKaroweil cpeabl KaHanpl, pejocTaBUBIIEMY TOKYMEHT Ha TeMy «30Mepusayus TUHOAHA,
KOTOpBIii BhIMyIIeH B kKauecTBe gokymeHTa POPRC/LINDANE/INF.2.
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