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Compa血Ient  Couれtry／reg10m   Lt！Yds   Comeれb   Relbrences   Year  

Switzerland   0．5－4トIg耽gdw  Fromvariouslocations（e・g▲  SubmittedAnnexE  2002   
Cities，industけ，mal）  informationbySwitzerland，  

2007  

Moss   Antarctica   0．43－4ng／dw  Borghinietal．，2005   1999   

Environmentallevelscansti11behghintheproximityofsources HCHconcentrationsincontaminatedsoilof  
40－225mg此gwerefbuIdinthetopsoilaroundachemicalplaJlt享nAlbamia（UNEP，2003）・MeanlevelsofO・02mgn（g  
WererepOrtedfbrsoils舟omthePearlRiverDeltainChina，RussiansoilsneartheLenaRivercontainedO．001－0．017  
mg耽gHCH，（UNEP，2003）．Levelsofupto12000mg隼gweredetectedinsoilofahighlypollutedareainSpain  
（Concha－Granaetal．，2006）   

Levelsinbiotavary，dependingonthelocation（recentusageand／orhighpollution）andspecies．AIpha－HCHisinmost  
CaSeSthedominantisomerinfish（Willettetal．，1998）．E．g．concentrationsOfHCHs（mainlythealpha－isomer）inseveral  
fishspeciesfromIndiarangedbetween6to68ng／gww．FishsamplescollectedfiomtheNileRivernearCaiIt）in1993  
Showedaconcentrationofalpha－HCHofO．5ng／gww（UNEP，2003）．   

AIpha－HCHwasalsodeteminedineggsofDalmatianPelican（Pe］ecanuscri甲uS）aswellasineels（4nguilaangui／a），the  
nuinpelicanpreyspeciesco11ectedinthewetlandsofAIWrakikosGulfinGreeceforatwoyearperiod，1992and1993．  
Theconcentrationinpelicaneggswas7．9士3．2ng／gand6．5土2．5ng／gwwineels（UNEP，2003）．Concentrationsof  
alpha－HCHinperchfromtheLatviancoastwereq）tO21ng／glw（1ipidweight）（range50－60），Whichwereconsideredas  
backgroundload．Elevatedlevelsofupto126ng／glwwereattributedtoarecentdiscIwgeoftech11icalHCH（01ssonet  
dリ1999）．   

Alocalsourceofalpha－HCHwastheusageoftechnicalHCHbyindigenoushumanpopulationsintheRussiannorth  
againstnuisal芯einseCtSParaSitizingdomesticatedreindeer（Lietal・，2004）・However，nOquamitativeestimatesofthese  
exposul℃、1evelsexist．  
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HighestmeasuredlevelsofalphaヰiCHhavebeenreportedforhigherlatitudesinair（e・g．Svalbard，Alert）aswellasin  
seawater（Hameretal．，1999）．Asshownintable2，alpha－HCHinair（e．g．from94pg／m3in1992to12pg／m3in2003in  
Norway）hasdecreased．AMAP（2004a）alsosummarizedthatconcentrationsOfHCHsinArcticairhavebeenlowsince  
themid1990sduetoworldwideprohibiti0nsandrestrictions．Befbre，inthe1980s，levelsashighasapproximately900  
pg／m3weremeasuredinArcticairO．ietal．，2002）．SeawaterlevelsintheeasternArcticOceanweregenerallylowerthan  
inthewestempart（Hameretal．，1999）．SurfhceconcentrationsarehighestintheCentralCanadianArcticArchipelago，  
intermediateintheBeaufort／ChukchiSeasandattheNorthPole．Inthe1990slevelsintheCanadianArcticOceanwere  

higherthanarwwhereelseintheglobalmineenvironment（AMAP，2004a）．   

Thisspatialdistributionisalsoreflectedinthe．1evelsinbiota．Hoekstraetal．（2002）fbundthatbowheadwhalesexhibita  
reversalintheirblubberalpha－A）eta－HCHra也osontheirlTugrationroutebetweentheBeringtotheBeaufbrtSea．Levelsin  
belugablubberdecreasedfromapproximately190to140ng／glwbetween1982and1997inthesoutheastBa疏nBay  
（AM，2004a）．Levelsofupto196ng／gwwwererepor（ed丘omAlaska（Sl血mittedAnnexEinformationbyIPEN，  
2007）andofupto344ng／gwwfromArviat（Stemetal．，2005）．MinkewhalesfromGreenlandhadhigherconcentmtions  
Oftheprevalentalpha－isomerinblubber（meanlevels40－55ng／gww），thanindividualsfromtheNorthSea（below  
30ng／g）（AMAP，2004a）．Nodeclineof∑HCHsinblubberofnarwhalfromtheCanadianArcticwasobservedbetween  
1982and1999．   

ConcentrationsinringedsealoftheCanadianArcticshowednosignificantcluIlgeOf∑HCHconcentration丘omthe  
1970s．TheelevatedresiduesofHCHisomersinmarinemammalsoftheCanadianArchipelagoarelikelyduetothehigh  
COnCentratio11SOfHCHisomersinthewaterbecauseHCHisomersarethemostabundantorganochlorinesintheArctic  
Ocean（NARAP，2006）．   

NotemporaltrendfbrArcticcodanddabfromthecostalwatersofIcelandwasfbundfortheperiodfiom1991to2000，  
WhereasresultsfromNorwayrevealedasignlficantdecrease（ffom23to4ng／glw）ofalpha－HCHresiduesinArcticcod  
liverbetween1987to1998（SinkkonenandPaasivirta，2000）．  
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Alph－HCHhasbeendetectedinthemuscleandliverofArcticfoxes（l．5and3ng／gww）inCanada（AMAP，2004a）．  
Levelsinpolarbearalsoreflectthespatiald血ibudonofalpha－HCHbeinghighestinAlaska†POPulations（inmalepolar  
bearupto593ng／glw）．Nodeclineofalpha－HCHlevelswerereportedforfemalepolarbearslnWeSternHudsonBay  
（COnCentrationsuPtO260ng／glw）from1991－2002（Verreaultetal．，2005）．Residuesofalpha－HCHinEastGreenland  
polarbearsincreased舟om18－25％dllringthe1990s（AMAP，2004a）．  

2．j．j 拘od  

Dailyintakevaluesofalpha－HCHfbrthegeneralpopulationinadulthumandietsbetween1986and1991inthe  
UnitedStateswerereportedtobeO．008pg几g，7ntheUSA，theagedependentaveragedailyintakeofalpha－HCHdeclined  
from3．3－16．1ng几gbodyweight（bw；1982－84）toO．5－2．7n釘kgbw（1986－91）（ATSDR，2005）．IntheTotalDiet  

StudyconductedbyFDAin20030nlOOfooditenu，alpha－HCHwasdetectedin35items（SubmittedAmexEinformation  
byIPEN，2007）・InaTotalDietStudyfromCallada（1993－96），anaVeragedailydietaryintakeofO．37ng此gbw  
alpha－HCHwasreported（HealthCaluda，2003，inEFSA，2006）・WithintheEuropeancountries，rePreSentativedietary  
intakestudiesarescarce・OnewasperfbrmedintheCzechRepublic・Themediandai1yintakevaluesfbralpha－HCH  
declinedfbm43ngn（gbwin1994tol・6ng此gbwin2002（EFSA，2005）・AIocaldietstt）dycarriedoutinSpaininthe  
years1990／91estimateddailyintakesbelowO，1llgalpha－HCH（Urietaetal．，1996）．   

Alpha－HCHhasbeenfbundincow’smi1kincountrieswhereHCHhadbeenusedrecently．MeanlevelsofalphaHCHin  
COW’smi1koftwodifftrentregio11SinIndiawereO．012mg几glipidandO．0045mgn（glipid，reSpeCtively（ATSDR，2005）．  
140bovinemi1ksamplesfrom14districtsofHaryana，India（SamPledwithin1998－1999）wereanalysedfbr  

OrganOChlorinepesticideresidues．Fourpercentofthesamplesexceededthernaximumresiduelimit（MRL）ofO．05mg几g  
asreconhlendedbyWHOfbralpha－HCH（Sharmaetal．，2006）．Amorutodngstudy（192samples）ofcow，smilkfiDm  
MexicorevealedO．001－0．20lmg耽galpha－HCH（ATSDR，2005）．  

Fishandclamsamples舟omIndiacontainedO・（）ト0・02mg／kgwwandO・26mg耽gw†alpha－HCHrespectively（Nairand  
Pi11ai，1992）．Highlevelsofalpha－HCHinthefbodchainaredocumentedforthearCtlCregion（AMAP，2004b；1evelsare  
reportedundersection2．3．2．）．IndigenouspopulationsintheArcticareparticularlyvu1nerablefromdietaryexposureto  

alpha－HCH址甘Oughsubsidencefbodsuchascaribou，fish，Sealandwhale．  

2．j．4 β0‘か占〟r（お〃  

MedianIevelsofalpha－HCHin25AmericaJIPatientswereO．04ng／ginthewholebloodandl．1ng／g（maximum9．6ng／g）  

inbiopsyfat（ATSDR，2005）．ASpanishstudyreportedmeanalpha－HCHlevelsofl．43pg／g（maximum6．75llg／g）inねt  
SamPlesofchildrenlivinginfarmareas（01eaelal．，1999）・Alpha－HCHhasbeendetectedinl・7％ofthe4822blood  
SamplesofGermanadultsfrom120locations（detectlOnlimit：0・1pgn）（Beckeretal・，1998）．Alpha－HCHwasdetectedin  
blood5erumfromthreeof186（＝1，6％）Brazilianchildren（mean：1・8ppb）（ATSDR，2005）．Alpha－HCHhasbeendetected  
inallsamples（n＝142）ofaneastemRonumiJIStudyin2005withamedianconcentrationof31ng／glipid  
（range3－146ng／g）（Dirtuetal．，2006）．HighconcentratioI鳩WererePOrtedforIndia，duetoagriculturaluseandmalaria  

COntrOl・BloodserumCOntaineduptoO・45mg／1alpha－HCH，Whereasadiposetissue？ntaineduptoO30mgn’g・Breast  

mi1kcontainedO，16mg／1（mean）（NairandPillai，1992）．Scheeleetal．（1998）ilⅣeStlgatedlevelsofseveralorganochlorine  

COmpOundsincludingalpha－HCHillbonemarrowof29adultsfromGermany（CO11ectedbetween1980and1991）・  
Comparedtoadiposetissue，withgenerallyhighestlevelsoforganochlorinecompounds，alpha－HCHconcentrationswere  
lO－fbldhigher血Ibonemarrow（mean：0．050mg几gondrylipidweight；maX：0．476mg此g）．Alpha－HCHhasalsobeen  
detectedinsemen（ATSDR，2005）．  

∴りJ・＼●／－り、、〃ハ・・車／JJ仙・川  

Childrenareatspecificdevelopmentalstagesmorevulnerabletorisksfromchemicalsubstancesthanadults．Itisunclearif  
Childrenaremoresusceptiblethanadultstohealtheffectsfromexposuretoalpha－HCHalthoughitisknownthatthe  
developlngbrainissensitivetotheeffectsofdifferentPOPs・Thespecificemichmentofalpha－HCHintherLmlian  
brainmightbeareasonofconcem．Placentaltransftrofalpha－HCHinhumaIISiswelldocumented（ATSDR，2005：Falcon  
etal．，2004；Shenetal．，2006）．AIpha－HCHaccumulatestoahigherextentinhumanplacentathaninbreastmilk・   

Meanalpha－HCHlevelsinbreastmi1kofaFimishcohort（43mo血ers，1997－2001）wereO．19ng／glipid，Whereas  
placentanteanconcentrationsofalpha－HCHwere3・47ng／glipid・haDanishcohort（43mothers，1997－2001）フmeaワ  

COnCentratlO11SOfO．51ng／glipidinbreastmi1kandl．53ng／glipidinplacentaweredetected．AspecificmetabolicactlVity  
Oftheplacentaltissueissuspected（Shenetal．，2006）．ItcouldbeshownthatincaseofrestrictionsOfuse，alpha－HCH  
COnCentrationsinbreastmilkdeclinecontinuously．InGermanyalpha－HCHwasstillfbundin28％ofthebreastmilk  
SamPlesaJlalysedin1984／85whereasitcouldnotbedetectedin1990／91and1995samples（Ottetal．，1999）．Morethan  
2000individualhumanmiu（SamPlesfromwolnenlivlnginWesternGermanycollectedandanalysedbetween1984and  
2001indicatedthatalphaHCHconcentrationdeclinedfrom＞0．Olmg此gfhttolevelsbelowdetectability（detectionlimit  

OfO・001m釘kgfat）（Ftirst，2004）・Intheframe、YOrkofthe3rdWHOhumanmi1kneldstudy，HCHswereanalysedin  

16humanmi1kpooIsfromtenEuropeancountnes．InBulgaria，RussiaandUkraine，alpha－HCHwasdetectedin  
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COnCentrationsbetweenO．002－0．006mg此glipid，WhereasinthesamplesofCzechRepublic，Germany，Ireland，Italy，  
LⅥXendnurg，NorwayandSpainalpha－HCHwasnotdetectable（detectionlimit：0．001mg此glipid）・hNairobi，Kenya，  
8．8％of216breastmilksamplescontaineddetectablealpha－HCHwithameanconcentrationofO．013mg此gmilkねtanda  
rangeofO．002－0．038mg耽g（鮎nyamuetal．，1998）．Breastmilksamples舟omIndiacontainedO・16mgn（mean）  
（NairandPi11ai，1992）．AmtherIndianstudyreportsO．045mgnalpha－HCHinbreastm此（Nairetal．，1996）．Itcanbe  
COnCludedthatalpha－HCHconcentrationsinbreastmilkstronglydependonexposureandthatinseveralEastEuropean  
anddevelopingcountriesconcentrationsareSti11veryhigh．   

2．4  丑azardas紀SSmentforendpoint50rCOnCerm  

ComparedtotechmicalHCHandlindane，1imiteddataareavai1ablefbralpha－HCH．Alimitednumberofsubchromicand  
Chromicoraltoxicitystudiesexist．NoanindstudiesofthetoxicityOfalpha－HCHviainhalationanddem岨1叩Plication  
havebeenconducted・Studiesondevelopmental，teratOgemicandreproductiveefftctsofalpha－HCHaremiモSing・TYLereisa  

lackofdose－reSPOnsedataa允eroralexposurefbral1relevantspeCleS・Forthepresentriskprofile，themostlmpOrtant  
findingscorLCemingthehazardassessmenthavebeenreviewed．Formoredetailspleaseconsiderthereportshstedunder  
hはdhgl．2．   

AcuteTbxicitv／脱uroLoxicitv：OralLD50valuesrangebetween1000and4000mg瓜gbwfbrmiceandbetween500and  
4674mg耽gbwforrats．ThesignsofpoisomingwerecentralnervOuSStimulation：eXCitation，hunchedposture，rOughfur，  
dyspnoea，anOreXia，tremOrS，COnvu1sions，andcramps（lPCS，1992）．  

Shbふronictox］Citv：Ina90一血ystudyonratscamiedoutwithdoselevelsofO，2，10，50，Or250mgalpha－HCH此gdiet，  
growthwasretardedandrelativeweightoforganSOiver，hean，kidneys，andadrenals）increasedat250mg耽gdiet  
（equivalentto12．5mgn（gbw／day）．Atlevelsof50and250mg此g，1iverenzymeactivitiesweremodifiedandliver  

Pal？nChylnaCellsenlarged．LiverweightincreasedatdoselevelsoflOmg此gdiet（equivalent事OO・5mg此gbw／day）and  
reduc也onsinwhitebloodcellcountwerenoted．SignsOfimmunOSuPpreSSion（reducedserumlevelsofimmun0globulins  
GandM）weredbservedat50and250mgn（gdiet．TheNOAELwas2mg此galpha－HCH瓜gdiet（equivalenttoO，1mg此g  

bw／day；theLOAELwaslOmg此gdiet）（IPCS，1992）．   

C力ronicTbxicitv：WhengroupsoflOfemaleandlOmaleweanlingWistarratswereadmimistereddailydietscontaining  

O，10，50，100，Or800mgalpha－HCH／kgfood（incornOil）forlO7weeks，thehighestdoselevelresultedingrowth  
retardation，increasedmortality，andslightkidneydamage．Withdai1ydosesof1000r800rngn（g，1iverenlargementand  
histopathologicalchangesintheliverwerefbund．However，therewerenoliverchangesat50mg耽gdiet  

岬OAEL50mg耽g，LOAELlOOmgn（gdiet）げitzhughetal．，1950）．   

Genotoxtcitv：AIpha－HCHwasnotmutagenictobacteria（Sbbnonella如，himuriumstrainsTA98，TAlOO，TA1535and  

TA1537）withandwithoutmetdbolicactivationanddidnotinduceDNAdamageinbacteria．However，alpha－HCH  
inducedDNA－fragmentationinhu汀以Iandrathepatocytes．Oralexposuretoalpha－HCHresultedinmitoticdisturbances  
includinganincreasedmitoticrateandincreasedhequerKTOfpoけploidhepaticcellsinmice（ATSDR，2005），   

Carcinogenicitv：StudiesofthecarcinogenicityOfalpha－HCHarelimited．Severalstudiesinmicewerepelfbrmed，but  
theirvalueislimited．Never山eless，itisclearfh）mtheresultsthatalpha－HCH，athighdoselevels，PrOducesno  
hyperPlasiaandhepato’cellular9禦Cinomas血1mice（theincidencevaryingaccordingonthestmin）andalso  
（lowincidence）．Studiesoninitlat10nPrOmOtlOnandmodeofactionindicatethattheneoplasticresponseobservedwith  
alpha－HCHismostlikelyduetoanon－genOtOXicmechanism．ノupha－HCHhasbeenshowntopromotetumorsinthehver  

OfmiceandratsPCS，1992）・nLeInternationalAgencyfbrResearchonCancer（IARC）classiLiedalph－HCHingroup  
2B‥POSSiblycalTinogemictohurruns・USEPAcategorizedalpha－HCH年SPrObablehurrnncarcinog？n・Thedepartmentof  
HealthandHurrLanServicesPHHS）hasdeterminedthatHCH（al1isomers）mayreasonal）1ybeantlCipatedtocausecancer  
inhurrums（ATSDR，2005），   

Dnmunotoxicitv：Mice，treatedwithalpha－HCH（50and250m釘kg／day－i・e・0・5and耳・5mg此gA）W／day）showedsignsOf  
imrrrLlnOSupPreSSion（reducedserumlevelsofimrmmoglobulinsGandM）．   

E舵c／∫in成mans：Adversee舵ctssuchasneurophysiologicalandnetmpsychologicaldisordersandgastrointestinal  
distud）anCeShavebeenreportedfbrworkersexposedtotechmicalHCHduringpesticideorferdlizerfbrmulation．Workers  
Sufftredfromp訂aeSthesiaofthefaceandextremities，headacheandgiddiness，malaise，VOmiting，tremOrS，apPrehe11Sion，  
COnfusion，lossofsleep，iqmidmemoryandlossoflibido．SerumenZymeandIgMlevelswereenh2LnCed（ATSDR，  
2005）．InhalationofHCH（mixedisomers）mayleadtoJirritationofthenoseandthroat（ⅣCS，2006）．Theobservationof  
Serioushepaticeffectsinanimals（e．g，，fhttydegenerationandnecrosis）suggeststhatthesameresultscouldpotemial1y  
OCCurinworkersfo1lowingprolongedoccupationalexposuretoHCHisomers．   
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AGermanstudyonorganochlorinecompoundsintheperipheralbloodof486womenwithhormonaldisordersand／or  
ir血rtilityrevealedthatalpha－HCHconcentIationsweresignificantlyhigherinwomenwithuterinenbroids，antidTyrOidal  
antibodies，1utealirLSufnencyandwomenhigh1ysusceptibletoal1ergleS．ObesewomenandwomenwithaI血toryof  
abortlOnhadthehighestHCHlevelsinblood（Gerhard，1993）．   

InapilotstudywithlimitedstatisticalpowerapossibleassociationbetweenexpsuretoorganochlorinesaIdtheriskof  
ChildhoodaplasticarLaemiawasshown・Alpha－HCHwassignificandyhigherinchildrenwithaplasticanaemiathanin  
thoseofconlmls（p＜0．05）（Abmedetal．，2006），   

Theassociationbetweenalpha－HCHexposu柁andintrautermegrowthretardation（IUGR，＜10thperCentileofbirthweight  

forgestationalage）wasexaminedinIndia．Statisdcallysignificantassociations（p＜0．05）betweenmatemalbloodlevels  
Ofalpha－HCHandinterauterinegrowthretardationwerefbund（Siddiquietal．，2003）   

E舵ctsinnon－targeforganLSmS：Dataonefftctsinnon－targetSpeCleSareeXtremelylimited．Alpha－HCHisacutelytoxicto  

aquaticorganisms・Effectconcentrationsinalgae，ZOOplankton（brlneShrimpandwaterflea）andfishof＜1mgnwere  
reported（detailedvaluesinIPCS，1992；ECOTOXdatabase，2007）．ALC500fapproximatelyl．4mg月wasdeteminedin  
anacutetest（dtLration24hours）inzebransh（01iveira－FuhoandPaumgarten，1997）．Inalongtermstudy（70days）with  
Snails（∠〝〃naeaSZag〝a］is）a50％reductionofreproductionwasfbundataconcentrationof65llgn．Infishno  
histopathologicalchangesorinnuenceongrowthandbehaviourcouldbedetectedinlong－termeXperiments（test  
COnCentradon800pg几，duration50days，SpeCiesguppiFSOrpe11etscontaiminglO－1250mgalpha－HCHn’g，duration  

3months，SpeCies 
． 

／‡J∫ALソ＝「（1〔・／lIrJ∫（〟HりJ  

USEPAperformedadietaryriskassessmentforAlaskancommunitleSforalphaandbeta－HCHin2006．USEPAestimated  
alpha－HCHexposuresforAlaskanCOmmmitiesintherangeofO・00057－0．0039mg此gbw／dayforadults，  
0．0021－0．051mg几gbw／dayfbrchildren（agel－6）andO・00073－OLOO50mg此gbw／dayfbrcruldren（age7－12）．The  

riskisexpressedasaperCentageOfamaximumacceptabledoseorreferencedose（RfD），Alevelofconcernisreachedif  
thedietaryriskexceedslOO％RfD（USEPA，2006），TheRfDvalueofO．00lmg几g／dayforchronicexposureisbasedona  
NOAELofO．1mg耽g／day（theLOAELisO．5mg此g／day）establishedinasubchronictoxicitystudyinratsandapplyingan  
uncertaintyfactoroflOO（USEPA，2006）．Forinhalationthereferenceconcentration（RfC）ofalpha－HCHis  

O．00025mg／m3ba5edonaNOAELofO・025mg／m3Lbrobservationsofhverandkidneytoxicitydeterminedinan  
SubchronicinhalationstudyinratsandapplyinganuncertaintyfactoroflOO（RIVM，2001inUSEPA，2006）．  

TheacutedietaryexposureestimatesarenotofconcernaCCOrdingtoUSEPA（2006）．USEPA’sdietaryriskassessment  
indicatesthatthechromicdietaryexposureestimatesfbralpha－HCHareabovethelevelsofconcernforhigh－enddietary  

intakeestimates．Thecancerdietaryriskestimatesfbralpha－HCHarealsoabovethelevelofconcernforbothlowand  

high－enddielaryintakeestimates．AccordingtoEPA，theriskvalues（％cRLD）are57－390foradultmales，67r460for  

adultfemales，210－5100forchildren（1－6years）and73－500（7－12years）．Theestimatedcancerriskforadultmalesis  

3．2x10‾3to2．5xlOrコand4．2xlO‾3to2．9xlO．二fbradultfヒmales．Itshouldbenotedthattheseestimatedincidencesareat  
leastfburordersofmagnitudehigherthaIlageneralacceptedcancerriskoflxlOr6・凱enthoughthisriskestimationisvery  
COnSerVativeduetothebasicmaximumdetectedlevelsitcanbeconcludedthatthedietaryrisksareofconcem．  
Additiona11y，ithastobementionedthatthetargetorganofchronictoxicityistheliveranditcanbeexpectedthatHCHs  
effectsmightbeadditive．   

3  Synthesisortheinfbrmation  

TechrLicalHCH，amixttIreOffivestableHCH－isomers，COntains55－80％alpha－HCHandwasusedexte11Sively  

WOrldwideasanorganochlorinepesticide．ThoughusageoftechnicalHCHisnegligiblenowadays，releasesintothe  
envirorLmenlmaystilloccur．Localsourcesincludehazardouswastesites，COntaminatedsites，StOCkpilesandlandfillsor  

dumplnggrOunds，Thoughnoquamitativeesthl－ateSOfthesereleasesexist，theamountsofHCHresidualsintheformof  
by－PrOductsfromlindaneproductionareassumedtorangebetweenl・6－1・9to4・8milliontoImeS・Inaddition，manySites  
areexpeCtedtocauseenvironmentalpollutionandarenotnuintainedorcontrolledappropnately・   

Thephysico－Chemicalpropertiesofalpha－HCHfacilitatelong－rangeatmOSpherictraruportaJldallowfbr”cold  
COndensation”onaglobalscale．Inaddition，thelowHerLry’sLawConstantcontributestoachievehighlevelsintheArclic  
Ocean．Moreover，itwasshownthatArcticairconcentrationsmimickedglobalusagedatadirectlyuntiltheearly1990s．  
AIso，mOnitonngdatafromremotereg10nSe．g．theArcticandAntarcticasuggestedthatdetectedlevels，Whichwere  

SOmetimeshigherthaninsourcereglOnS，OnglnatefromlongrangetraLISPOr（．  
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HydrolysISCOntributestotheovera11removalofalpha－HCHinaqueous由1utionundera比alinepH，butunder  
eIⅣironmentalconditionshasminorimportance．AIpha－HCHmayundergoenantioselectivedegradationwhichdependson  
thesiteandmedium．Reportedhalf－1ifeandresidueanalysesinsoilsuggestmoderatepersistence．However，Certain  

eIⅣironmentalconditionse，g．lowconcentrati0nsOrlowtemperaturesresultedinlongerhalf－1ives・Half11ivesfbralpha－  
HCHinArctitlakeswereuptol．4years，WhereasintheEasternArcticOceanenanboselectivedegradationresultedina  
rangeofapproximately5to17years．  

Alpha－HCIlmaybioaccumulateandbio竺gmifyinbiotaandArc也cfoodwebs・TheBMFsaswellasFWMfsin  
iIⅣer［ebrates，fishandterrestrialandInarlnemarmnalsweregreaterthanl．Becauseoftheindividualpoten（ialto  
metabolizealpha－HCH，birdsdonotfitintothisscheme．MostbirdsshowBMFs＜1，independentofthetrophiclevel・  

EspeCiallyinmarrLmals，anenantiospecificaccumulationof（＋）or（－）alpha－HCHoccurs（dependingonthespecies）・  
Combinedwiththelowerpotentialforbiotransfbrmationalpha－HCH，－reaCheshighBMFsinmammals，Withthehighest  
COnCentrationsinbmintissue（especial1ythe（＋）enmtiolner）．AsallHCHsactonthecentralneⅣOuSSyStem，thishastobe  

SeenWithcal血on．Todate，howev9r，nOena山iomer－SpeCifictoxicitystudiesforalpha－HCHareavailableandthereasons  
fbrtheemichmentanddifferencesarelargelyunClea   

Alpha－HCHhasbeenshowntobeneurotoxic，hepatotoxic，andtocauseimmunosuppressiveef托ctsandcanCerin  
馳oratoryanimals・TheIntemationalAgencyfbrReserchonCancer（IARC）hasclassifiedalph－HCHingroup2B，  

POSSiblycarcinogenictohumans．Severalepidemi0loglCalstudiesindicatethatalpha－HCHmightplayaroleinhuman  
breastcancer．Alpha－HCHisaknowntumourpromotmgagent．   

Alpha－HCHmayadvers叫a鮫cthumanhealthinco血aminatedareasaswellasinArcticreglOnS・Basedontheavailable  
toxicitydataofalpha－HCH，itcanbeconcludedthatcurrentconcentrationsofalpha－HCHinfbodandhumanbreastmilk  

areamatterofconcern．Theestimateddailyintakeofalpha－HCHofArcticindigenouspeOpIeexceedssafeintake  

reftrencevalues，eVenthoughestimationisveryconservative．ThedietaryrisksofthesepopulationsaI℃Ofconcem・  
Neverthelessitshouldbeemphasizedth且ttraditionalfoodshaveunlqueSOCial，Cdtural，SPlritualandeconomicvalueand  

thereforeitisstronglyrecorrmlendedtoavoidfoodsinwhichalpha－HCHlevelsareofconcem・   

4  Concludingstatement  

ThoughmostcountrieshavebannedorrestrictedtheuseoftechmicalHCHasapesticide，rePlaclngltinmostcasesbythe  
useoflindane，thelindaneproductionprocesshsproducedhugeamountsofHCHsresiduals．Thecon血uedproduction  
andexistlngStOCkpilesofthesewasteisomershavebeenaworldwideproblemandcontributetothereleasesintothe  
elⅣ止onment，   

Releasesintotheenvironmenthavedram血cauydecreasedoverthepast30years，butlevelsintheenvironmentsuggest  

thatalpha－HCHmaypersistintheenvirorLment（atlowerconcentrati0ns）．ThecoldArcticOcean，Whichisnoweliminating  
alpha－HCH，WaSaSinkwhichpreservedthechemicalfbmrapiddegradation．LevelsinArcdcbiotadonotthoroughly  
reflectthedecreasingtrendoftheabioticcompartments．   

Alpha－HCHispresentintheterrestrialaれdtheaquadcfoodchainsandconcentrationsareahumanhealthconcern．High  

exposureisexpectedinpo11utedareas，Whicharesti11presentaroundtheglobe．HighexposlueOisalsopossiblyexpected  
asaresultoflong－rangetraluPOrtintheAI℃也creglOn．Inaddition，humansandwildliftareexposedtovarious  
COntaminantsthatcaninfluencethetoxicologicalefftctsofalpha－HCHinanadditiveway．Basedontheinl1erent  

propertleS，tOgetherwithestimateddai1yintakesofalphaヰICHofArcticindigenouspeoplethatexceedssa飴intake  
referencevalues，andgiventhewidespreadoccurrenceofalpha－HCHinbiota，includinglnremOteareaSfarffomlikely  
SOurCeS，itisconcludedthatthesubstanceislikely，aSareSultofitslong－mngeeIⅣironmentaltransport，tOleadto  

SigrLificantadversehumanhealthandeIⅣironmentalefftcts，SuChthatglobalactioniswarranted．  

■ 弓   
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