
UNEP／POIIS／POPRCj／20／Add．，  

intheCzechRepublic・Themedianintakevaluesfbrbeta－HCHdeclinedfrom8r4ng此gbwin1994to2．1ng几gbwin  
2002（EFSA，2005）・AlocaldietstudyfromSpalnShowedelevateddailyintakesofO，1ドgbeta－HCH（Unetaetal．，  
1996）・FishandclamSamPlesfromIndiacontainedO・001andO・02mgbeta－HCH几gwetweightreヲpeCtively（Nairand  

P111ai，1992）・Becauseoftheglobaltradeoffbodstuffs，feedingredientsandfbodproductsfromreg10nSWlthongoing  
OrreCentuSeOfHCHs，Whicharesupposedlymorecontamlnated，mightbeimportedbycountneSWhereteclmcalHCH  
hasalreadybeenphasedout・  

Hlghlevelsofbeta－HCHlevelsinfoodaredocumentedfortheArcticRegion（AMAP，2004）・Subsistencefoodsin  
AlaskanCOmmunitleSfromtheyears1990to2001wereanalysedfortotalHCHinordertoestlmatedietaryintakesby  
indigenouspeOple・HighestconcentrationsWerefoundinmarlnemammalsofwhale（391ng／g）andseal（215ng／g）、  
HlghconcentratlOnSWeredocumentedforwalrus（20ng／g），WhlteflSh（20ng／g）andsalmon（26ng／g）．Bemes  
COntainedlOng／gandducks7ng／g（nospecificationifvaluesreftrringtowholebodyorlipidbasisreported）（USEPA，  
2006），  

2．3．4 Bodybllrden  

2．34＿1GeneralDOl）ulation  

Beta－HCHisthemostprevalentHCH－isomerinhumanfattytissue・Thehalf－1ifeofbeta－HCHafterinhalatlOneXPOSWe  
inthebodyis7・2－7・6years（ATSDR，2005）・HumanbiomorutOringstudiesintheUnltedStatesshoweddlatmedian  
levelsofbetaHCHinpost－mOrtemhumanadiposetlSSueSamPlesdecreasedovertime（0・45ppmln1970toO．16ppm  
Since1981）（ATSDR，2005）．  

AcomparisonbetweenbodycompartmentsshowedmedianlevelsofO．13ng／ginwholebloodand18ng／ginadipose  
tissue（ATSDR，2005），AccordingtotheresultsoftheNationalReportsonHumanExposuretoEnvironmental  
Chemicals，beta－HCHserumCOnCenb－ations、intheUSpopulationhavebeendeclinlngSince1970・Foralltestedage  
groups（12yearsandolder），the95仇perCentneOfbeta－HCHserumCOnCentrations 

． 

Werehlgher（54．5ng／g）thaninmales（29．2ng／g）．Highestconcentrat10nlevelswerefbundintheMexICanAmericanS  
（84・4ng／g）・Comparablylowlevelswerefbumdintheagegroup12－19years（8・44ng／g）（CDC，2005）．Age－related  
increasesinthelevelsofbeta－HCHhavebeenobservedinseveralstudiesanddocumentedbytheGermanCommission  
OnBiologicalMonltOrlng（Ewersetal．，1999），  

ComparablyhighconcentrationsweredetectedinhumanbloodserumSamPlesfromRomanla．Beta－HCHwasdetected  
inallsamPles（n＝142）wlthamedianconcentrationof923ng／glipid（range38－11690ng／g）（Dirtuetal．，2006）．High  
COnCentratlOnSWererePOrtedfbrIndiaduetoagriculturaluseandMalanaconbLOlactlVlties．BloodserumSamplesfrom  
IndiacontameduptoO・02mgbeta－HCHn，WhereasadiposetissuecontaineduptoO．18mgn（g（NairandPillal，1992）．  

2．3．4．2Indi巳enOuSpOl）ulation  

Beta－HCHconcentratlOnSinbloodplasmasamplesfromdiff＆entreglOnSandetlm1CgrOuPSOfindigenousmothersof  
theArcticwereOLO4－Orllpgn（Canada），0・07－0・56pgn（Greenland），0・12－053pgn（Alaska）⊃0・31－3・1pgnRussian  
Arctic（maxmum1evel－11・6pgn），0・16－0．21p釘1qceland），0．05－0．09LIgn（Norway，Fin1andandSweden）and  
O・11pgnfromtheFaroeIslands（AMAP2004，Values芦ivenasgeometncmeansフWlththeexceptionofAlaskawhlCh  

aregivenas 
， 

ComparatⅣeinvestlgatlOnsOfthematernalbloodandcordbloodofindigenousmothersfbrbeta－HCHintheRussian  
Arcticwerehlghlydependentontheresidentlalarea．Themotherswith血ehlghestexposure（ChutkotskyDistrlCt）had  
bloodconcentratlOns（Pg八plasma，geOmetnCmeanandrange）of2．0（0．6－7．6）pgnwhereasthecordbloodcontained  
O・8（rLd・－8・0）pgn（AMAP，2004：2）・ThevarlationinbodyburdenfbrindigenouspeOPlemayalsobeduetolocal  
SOurCeSinaddltiontovarlatlOnSinconsunptlOnOflocalmarlnefbods（AMAP，2004：2）．  

2・3・5 Exposureofchildren  

ChlldrenareatspecificdevelopmentalstagesmorevulmerableagamstchemicalsubstanCeSthanadults．Itisnotknown  
ifchildrenaremoresusceptiblethanadultstohealtheffectsfromexposuretobeta－HCH．PlacentaltranSferofHCHin  
humanShasbeenwelldocumented（ATSDR，2005；Falconetal．，2004；Shenetal．っ2006），Beta－HCHIShpophilicand  
accumulatesinadiposetlSSueandbreastmilkThlSisan0therrelevanteXpOSureSOurCefbrchlldren（USEPA，2000）．  
Severalstudiesconcernmgbeta－HCHinbreastmilkarellStedinTable2，Itcouldbeshown，血atduetoresblCt10nSOf  
use，COnCentrationsareconstantlydeclm1ng，  

Itcanbeconcludedthatbeta－HCHconcentrat10nsinbreastmilkarehighlyexposure－dependent・Whereasinsomeareas  
COnCentrat10nSareVerylow，i・e・13ng／ginPoland，in0therareasi・e・Russia，Ukraine，Romanlatheyareveryhlgh  
（upto＞800ng／g）LIngeneralitcanbeexpectedthatinseveralEastEuropeananddeveloplngCOuntrleSCOnCentrations  
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arestillveryhlghLEspecla11yhlghconcentratlOnS、VererepOrtedlbrIndlaandChlna（Wongetal，つ2002）Extremely  
hlghlevelswerealsoreportedforcottonpICkerslnPaklStan（UN7n2003）  

DuetobioaccumulationintheArctlCmarlnefoodweb，hlghconcentratlOnSWerefoundinthebreastmi1koflndlgenOuS  
mothersofArcticreglOnS  

Tab】e2．ConcentrationsofbetaHCHinbreastmllk  

ColmIry／re騨On  Levels  Commemts   Rererences   Year   

qipidweightba5is）  

Germany   0．12mg／kg   StartofMonitonngprogram  1984   

19S∠l   

Germany   0．02mg／kg   ConlinuousMonitonngsince  2001   

19g4   

Spain   0．24叫g／g   51samples   Hernandezelal．inWong，2002   1991   

Canada   0．6－0．8ng／g   LowerconcentratlOn MesandMa）colminATDSR，2005   1992   

POPulationnearGreatlakes  

Canada   0，0211g／g   497samples   NewsomeandRyaninWor嶋，2002   1992   

Brazil   0．27llg／g   40sampIes   Paumgarttenetal．inWong，2002   1992   

RussiaMurmansk   853ng／g   15samples   PoIderetal，inDirtu，2006   1993   

Russia  740ng／g   15samples   Polderetal．inDirtu，2006   1993   

Nonchegorsk  

Ukraine   731ng／g   200samples   Gladeneta．1inDirtu，2006   1993－1994   

CzechRepublic   71ng／g   17samples   Schoulaetal．inDirtu，2006   1993－1994   

Kazakstan   2．211嗜／g   33－7（一弘mPles   Hooperetal．，inWon，2002   1994   

SiberlanRussia   40－142ドg／kg  ArcticMonitoringAssessment  Klopovetal．1998，2000inAMAP   1994－1995  

（geom．means）  Programme   2004   

NorthernRussia   120－401いg／kg  ArcticMonitoringAssessment  PoIderetaI．in   1994－1995  

（gcom．means）  Programme   AMAP2004   

Australia   0．35トIg／kg   60samples   OuinseyetalinWong，2002   1995   

Aflika，Ugandaっ   0・005－0・25mg／kg  Ejobietal．in  1996   

ATDSR，2005  

India   8．83トIg／kg   Delhi，Agcgroup：20－30  BaneT］eeetalLinWong，2002   1997   

61samples  

India   0．0220，078mg／kg  Regi（一nunderMalariacontrol  Duaetal．inATDSR，2005   1997   

Pakistan   0－0・90mg／kg  Cot10nPickers   MasudandParveen．1998inUNEP，  1998   

2003  

Nairobi，Kenya   0．0830－0．026mg／kg  Urbanpopulation   Kinyamuetal 1998   

Japan，Osaka，   5・43pg／g   EstimateduseinJapan：400  1972   

000tl）nS   

Japan，Osaka，   0．21llg／g   Ban（一forganochlorlne  Konishietal．2001   1998   

COmpOundsin1970ies  

Romanla，Iassay   640r唱／g   19sampIes   CovacietalinDirtuフ2006   2000   

CzechRepublic   56ng／g   43sampIes   C毎kaandHq）SlovainDirtu，2006   2000   

Chlna，  15．96帽／g   UncontrolledagrlCulttlraluse  Wongetal．2002   1985   

HongKong  

China，  0．95トIg／g   115samples   Wor唱etal，2002   1999   

HongKong  

China，  1．11ト唱／g   54samples   Wongetal．2002   2000   

Guangz，hou  

Turkey   149喝／g   37samples   Erdooruletal．inDirtu，2006   2003   

Poland   13nかg   22samples   Jaraczewskaetal．inDirtu，2006   2004   

Sweden，  13・＆1／12．29ng／g  Ca5e〟Contro】s  Daamgardetal 2006   
Copenhagen  Cryp10rChjdism－Study   
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2．3．6 InhrmationonBioavailability  

Beta－＝CHismoderatelyassociatedwlthorganlCmatterintheenvironmentUptakebyplantSandresiduesin  
vegetationaswellasbyfbodandfeediswelldocumented（Willetetal・1998；ATSDR，2005；EFSA，2005）・nlOugh  
beta－HCHisnotassumedtobeverymobileinsolltherehavebeencasesofgroundwatercontaminationinthepast  
（HSDB，2006）▲  

Inbiota，beta－HCHisselectlVelyaccumulatedincertaintissues（e・g・llVer，muSCle，fat）andafftctsseveralorganS  
（Willettetal．，1998）．Itcanbeconcludedthatbeta－HCHisblOaVailableintheenviromnentandinbiota・  

2．4  Hazardassessmentfbrendpointsofconcern  

2．4．1 HumanHeal仙  

Informat10nOnthetoxICityofbeta－HCHismostlydenvedfromexperlmentalstudiesmammals・Compaqedtohndane，  
thedataavailablearelimited，eSPeCiallyconcernlnghumandatabecauseoccupatlOnalexposureoccu柑main1ywith  
technical－gradeHCHandhndane・  

Studiesofacute／short－termtOXicityviath与Oralroute，SubcbonlCandchronicoraltoxICitystudiesandalimitednumber  
ofstudiesofreproductiveeffectsareavailable・NostudiesofthetoxicityofbetaHCHviainhalationandder  
appllCationhavebeenconducted・Thereisalackofdose－reSPOnSedataafteroralexposureinal1relevantSpeCies・For  
thepresentriskprofile，themostimportantfindingsconcernlngthehazardassessmenthavebeenreviewed・For仙er  
studiesanddetallsthemorecomprehensivetoxicologicalprofilesshouldbeconsulted（IPCS，1992；ATDSR，2005；  
USEPA，2006）．  

AcuteThicitv／Neurotoxicitv：TheconcentrationrangeforlethalacutetoxICeffectsis－aCCOrdingtoIPCS（1992）－  
150mg此gto＞16000mgn（ginmiceand600mg此gto＞8000mgn’ginrats・SymPtOmSOfacutetoxICityaffectmainly  
thenervoussystem：eXCitation，hunChedposture，rOughfur，dyspnoea，anOreXia，tremOrS，COnvu1slOnsandcramps■  

Subchronictoxtcitv：Ina13－Weekstudyinrats，theeffectsoforalexposuretobeta－HCH（0，2，10，5d，250mg此gdiet）  
W？reinvesbgated・Inalldosegroups，hvereffectswereobserved・Atthehlghestdosetested（250mg此gdiet）halfofthe  
arumalsdiedfo1lowingataxla，PrOgreSSiveinactivity，andcoma▲ObservedeffectsincludedgrowthinhibitlOn，decrease  
ofredandwhitebloodcells，increaseofliverenzymesandlivereffects（increaseinorganWeight，Centrilobular  
hepatocytichypertrOphy），AdecreaseinthymuSWeight（50and250mg耽g）andatrophyofthetesteswereobserved・  
ThefemalesshowedatrophyoftheovaneswlthimpalredoogenesisandfbcalhyperplasieaaswellasmetaplastlC  
changeSOftheendometrialepithelium，WhlChwasinterpretedasapossibleestroge111CaCtionofbeta－HCH（VanVelsen  
etal．，1986）．ANOAELof2mgn（gdiet（equlValenttoO・1mgn’gbw／day）wasestablished（IPCS，1992；EFSA，2005）・  

ChronicTbxtcitv：Along－termStudy（52weeks）inratswithO，10，100and800mg此gbeta－HCHintheirdiet（i・e・0・5，  
5and40mgn（gbw／day）1edtoliverenlargementandh］StOlogicalchanges・Nearlyallanlmalsdied・TheLOAELwas  
lOmg此gdiet（Fitzhughetal▲，1950）・  

Atwo－generabonreproductlOnStudyofratsexposedtolOmg几gdietresultedinincreasedmortahtyandinftrtility・  

TheNOAELwas2mgbeta－HCH／kgdiet（equlValenttoO・1mgn（gbw／day）（VanVelseninIPCS，1992）・  

Genot血citv：Beta－HCHwasnotmutagepICtObacterla（Sblmonelk7押himurlumStrainsTA98，TAlOO，TA1535and  
TA1537）withandwithoutmetabollCaCtlVationanddidnotinduceDNAdamageinbacteria・Positiveresultswereseen  
inanin－VivoratbonemarrowchromosomalaberratlOnStudy（EFSA，2005），  

Carcinogenictル：StudiesofthecarcinogenlCltyOfbeta－HCHarellmited・SeveralstudleSinmicewereperfbrmed，but  
theirvalueislimlted．OntheonehandtheirduratlOn，duetohlghmortality，WaStOOShort；Ontheotherhand  
hlStOPathologicalevaluationsweremissing・Studiesinratshavebeeninadeql迫teduetohlghmortalityandsmallanimal  
numbers，Onestudyinmiceisadeql通tefbranevaluatlOnOfthecarcinogerucityofbeta－HCH・200mg此gbeta－HCHin  
thediet（equivalentto40mg此gbw／day）forllOweeksledtollVerenlargement，hyperplastlCChangesandanincrease  
inbenlgnandmalignanttumOurSintheexposedmice・Ina32weeksstudywhereO，100，300，600mg／perkgdietwere  
giventomlCe，11VertOXicityandatypicalproliferationwasobservedinalldosegroups（IPCS，1992）・Ina24－Week  
StudyinmlCe－givenO，50，100，200，500mgbeta－HCH此gdietTlivertumOu！Sandnodularhyperplasiainthehlghest  
dosegroupwasobserved（IPCS，1992），Ina26－mOnthshldy，1ivercancerinmlCeWaSObservedatadailydoseof  
34mg悔（ATSDR，2005）LBasedonthesedatabeta－HCHhasbeenclassifiedaspossiblehumanCarCino琴enbyIRIS  
（htegratedRiskInformat10nSystem）▲Studiesonthemodeofactionofcarcinogenicityshowednoclearirutiating  
potentlalofbeta－HCH・InonestudythehepatocarclnOgenlCaCtionofbeta－HCHwasshownwithPCBsaspromoting  
agent（ATSDR，2005）．Itwassuggestedhattheneo－Plasticresponseobservedwithbeta－HCHmostlikelyoccursdueto  
anon－genOtOXicmechanlSm（IPCS，1992）・Beta－HCHhasbeenshowntOhavetumOur－PrOmOtingactivity・  
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TheInternatlOnalAgeヮcyforResearchonCancerOARC）classi長edbeta－HCHmgroup2B二11mitedevidencefbr  
CarCmOgenlCity・AposltlVeaSSOCiatlOnhasbeenobservedbetweenexposuretobeta－HCHandcancerフforwhlCha  
CauSalinterpretatlOnisconsideredbytheWorkingGrouptobecredible，butchance，blaSOrCOnfoundmgcouldnotbe  
ru1edoutwlthreasonableconfldence USEPAhasclassifledtechnlCalHCHandalpha－HCHasprobablehuman  
carcinogensandbeta－HCHasaposslblehumancarcinogerl（ATSDR，20O5），TheUSDepartmentofHealthandHuman  
ServICeS（DHHS）hasdetermlnedthatHCH（allisomers）mayreasonablybeanticipatedtocausecancerlnhumanS  
（ATSDR，2005） 

EndbcrTnemedLaEedtoxTCltV：DegenerativechangesinmalereproductivetlSSueSandspermabnormalitleSinratsand  
miceweredescribed（ATSDR，2005）Ina13－、Veekstudy，0，50，150mgbeta－HCH几gdletWeregiventoWIStarratS  
At150mgn’gdlet，ab▲OPhyofthetesteslnmalesandincreaselnuterineweightslnfemalesandsignlficantlyreduced  
Weigl1tgainswerereported（IPCS，1992）SeveralotherstudiesshowedeffectssuchasdecreaselnSpermCOuntSand  
spermabnormalltiesaswellashlStOlogicaleffectsonthetestesanduterusathlghdosesofbeta－HCHexposure  
（USEPA，2006） 

AmmalstudleSandastudywl山MCF－7cellsshowedweal：eStrOgenlCeffectsofbeta－HCH  

ReprodJC（tvetoxICitv：Adversereproductiveeffectsafterbeta－HCHtreatmenthavebeenobservedlnlaboratoryrodents  
andminks（OVarlanatrOphy，1nCreaSedlengthofestrouscycle，disruptlOnOfovariancycling，decreasedovu1atlOnrateln  
female，andadecreaselnthenumberofspermand／orspermatlds，degeneratlOnOfseminlferoustubulesandtestlCular  
atrophylnmaleanlmals）▲AIsoembryotoxICeffectswereobserved（ATSDRっ2005）  

Beta－HCHhasbeensho＼ⅧtOincreasefetaldeathswlthln5daysofb血一山atadoseof20mgn（g／dayglVentOratdam5  
（VSEPA，2006） 

ImmunotoxicltV：MICe、treatedwlthbeta－HCH（60mg几g／day）orallyfor30daysshoweddecreasedlymphoprollferatlVe  
responsestoT－CellmltOgenSanddecreasednaturalk111ercytolyticactivityTheNOAELwas20mgrkg／day（℃SEPA，  
2006），CortlCalatrophyofthethymuswasobselVedatadoseof22r5－25mg几g／day（VanVelsenetal・，1986）  

Ff花c（SinHumans：AdverseeffectssuchasneurophysioIoglCalandneⅦ‾OPSyChologicaldJSOrdersandgastromtestinal  
distwbanceshavebeenreportedinworkersexposedtotechnlCalHCHdl∬lngpeSticldeorfertllizerformulatlOn  
Althought）etaLHCHISOnlyaminorcornponeIltOftechmcal－gradeHCH，itreachedhlgherlevelsandpersIStedlonger  
in仕IeSerum山aneltheralpha－Orgamma－HCl160－100％ofthetotalHCHmeasuredinserumwasbeta，HCH  
（007－0，72ppm）WorkerssufferedfromparestheslaOfthefaceandextremities，headacheandglddmess，malalSe，  
VOmitlng，tremOrS，apPrehenslOn，COnfusion，lossofsleepっ1mPalredmemoryandlossoflibido▲SerumenZymelevels  
Wereenhancedaswe11asIgM（ATSDR，2005）Inhalatior10fHCH（mixedisomersmayleadtoimtationofthenose  
andthroat（IPCS，2006）TheobservatlOnOf－senoushepatlCeffectsinanlmals（eg．，fattydegenerationandnecrosIS）  

SuggeStSthatthesamereSultscouldpotentiallvoccurinworkersfollowlngPrO】ongedoccupat10nalexposure 

Beta－HCHlevelswerehlgherinthebloodofwomenwlthmiscamagescomparedtoacontrolgroup Severalother  
OrganOChlorlnePeSticldeswerealsohigherlnthesewomen，andthereforeitwasnotposslbletoestablishacausal  
relat10nShlp（Gerhard，1999）  

AposslblelinkbetweenhumanexposuretoHCHandbreastcancerhasbeenexamlnedlnSeVeralepldemlOloglCal  
StudiesMoststudiesshowedaweak－nOtSta（istJCalJyslgruhcant－COrrelat10n・AnonTSlgmficanttrendbetween  
beta－tICHinserumandcancerrlSkwasobserveddurlnga17－yearfollow－uPOfaCopenhagencohortstudy  
（Hoyeretal，，1998）▲BloodlevelsofbetaTHCHwerehlgherinwomenwi山breastcancer（lnthe3ト50agegroup）  
Whencomparedto㌣OmenWlthoutbreastcanCer（Mathuretal・，2002）・InoneChlneSeStudy（articlelnChlneSe）a  

SlgnlficantassoclatlOnbetweenhlghbetaTHCHconcerltrationsinb】00dandbreastcancerlnPremenOpausalwomenwas  
Observed（Lietal，2006）  

InanotherstudyaposslbleassociationbetweenbreastmllkconcentrationsofvarlOuSOrganOChlorlnepeStlCides  
lnCludlngbeta－HCHandcryptorchldlSmWaSlnVeStlgated．Beta－HCHwasmeasurable，butnotstatistlCallyslgnificantlY  
hlgherincasemllkthanincontrolmllk．AcombinedstatisticalanalysISOftheeightmostabundantperSIStent  
PeStlCldes，includingbeta－HCH，ShoweddlatpeStlCldelevelsinbreastmllkwereslgnlficanuyhlgherinboyswith  
CryPtOrChldlSm（Damgaardetal，2006） 

2411RISkcharacterlSation  

In2006血eUnltedStatesEnvlrOnmentalProtect10nAgency（USEPA）perfbrmedarlSkassessmentthatindicated  
potentlalrlSksfromdietaryexposuretothealphaandbetaHCHisomerstocommunltleSlnAlaskaandothersinthe  
CircumpolarArcticreg10nWhodependonsubsistencefbods，SuChascanbou，Sealandwhale・Thedietaryprofile  
（intakerates）isbasedondleSubsistencefoodharvestam0untSOfnearly180communltiesfromtheCommurutyProfile  
DatabaseVerslOn311dated3／27／01fromtheAlaskaDepartmentofFishandGameDivisionofSubsistence（datafrom  
iりり（＝02001，USEPA，2006）  

15   



UNEP／pOI）S／POI＞RC．3ノ20／Add．9  

USEPAestimatedbetaTHCHexposuresfbrAla5kancommun1tiesintherangeofO－00043－0．0032mg几gbw／dayfbr  
femaleadults，0・0014－0・010mgn（gbw／dayforchlldren（agel－6）andO．00048－0．0036mgn（gbw／dayforchlldren  
（age7－12）■TheriskisexpressedasapercentageofamaxlmumaCCePtabledoseorreftrencedose（RfD）．Alevelof  

COnCemisreachedifthedietaryriskexceedslOO％RfD，TheRfDforacuteoraltoxICityisO，05mgn（g／day．TheRfD  

ValueforintermediatedurationisbasedonaLOAELofO．18mgn（g／dayestablishedinasubchronlCStudyinratsand  
applyinganunCertaintyfactorof300（ATSDR，2005）．OnthlSbasisUSEPAestabllShedachronlCRfDof  

O・00006mg丑g／daybyassessinganotheruncertaintyfbctoroflOfbrchronlcexposure．RIVMcalculatedachronicoral  

RfDofO・00002mg此g／dayforbeta－HCHbasedonaNOAELofO，02mg／kg／dayforobservatlOnsOfinfertilityin1wo  
Semi，ChronicoralstudiesonreproductioninratsandapplyinganuncertaintyfactoroflOOO（RIVM，2001inUSEPA，  

2006）．  

LevelsofconcemarereachedifthedietaryriskexceedslOO％RfD．Theacutedietaryexposureestimatesarenotof  
CO？CernaCCOrdingtoUSEPA（2006）・USEPA’sdietaryriskassessmentindicatesthatthechronlCdietaryexposure  
estlmateSforbeta－HCHareabovethelevelsofconcernfbrbothlowandhighenddietarylntakeestimates．Thecancer  
dietaryriskestimatesforbeta－HCHarealsoabovethelevelofconcernforbothlowandhigh－enddletaryintake  
estimates・AccordingtoUSEPA，theriskvalues（％cRfD）are620－4700foradultmales，720－5300foradultfemales，  

2300－17000fbrchlldren（l－6years）and800－6000（7－12yearS）．Theestimatedcancerriskforadultmalesis67xlO．4  
to50xlO－3and7L7xlO－4to5・8xlO－3foradultfbmalesrespectively・Itshouldbenotedthatageneralacceptedcancerrisk  
isIxlO－6・EventhoughthlSriskestimationisveryconselVativeduetothebasicmaximumdetectedlevelsitcanbe  
COnCludedthatthedletaryrisksareofconcern・Additionally，ithastobementioned仏atthetargetorganofchronlC  

toxicityistheliveranditcanbeexpectedthatHCHseffectsmightbeadditive．IthastobeconsideredthattheRfD  

baseqonefft：CtSOnfertility（RIVM，2001inUSEPA，2006）isremarkablylowerandwouldbeexceededtoaneven  
greateTeXtent・  

Asbeta－HCHispresentincordbloodandbreastmilkinfantsmaybeexposedto山edamagmgreproductiveeffectsof  
HCHinsideandoutside仇ewomb（USEPA，2000）．  

AIso，basedonthestudyofNairetal．（1996），1evelsofO．198mgbeta－HCH／linbreastmilkwouldleadtoanintakeof  
Or1386mg／1（700mlintake）whichisalmostlOO－foldhigherthanthesaftintakeofO．0015mg／child（5kg）andonly  
aboutthreetimeslowerthantheLOAELseeninanimalstudies（PohlandTylenda，2000）．EstablishingthechronicRfD  
ValueofUSEPA，aSafeintakeforachildwith5kgwouldbeevenlower（0・0003mg／kg）andwouldexceedtheRfD  

462－fold・AIsoinotherreglOnSintakelevelswithfbodandespeciallywithbreastmi1kareofhighconcerh．  

AnywaydleuruqueSOCial，Cultural，SPlritualandeconomicvaluesoftraditionalfoodshavetobeconsideredandstrong  
effortsshouldbetakentominimizebeta－HCHlevelstherein（CACAR，2003）．  

2．4．2 Environment  

Beta－HCHISaCutelytoxICtOaquaticorganlSmS．ComparedtoeffectconcentratlOnSinalgaeanddaphma（1PCS，1992）っ  
fishisthemostsensitivetaxon．AnLC500fapproximatelyl．7mg乃wasdeterminedinanacutetest（duration24hours）  
inzebrafishandneon（01iveira－FilhoandPaumgarten，1997），IPCS（1992）reportedanEC50basedonchangesinfish  
behaviourof47pg／1（96hours）andanLC50inguppyofO．9mg／1（48hours）．InaproIongedtoxicitystudy（duratlOn4  
and12weeks）includinghlStOPathologicalchanges，theNOECinyoungguPpyWaS32Llg／l（WesterandCanton，1991），  
EstrogeruCaCtivityofbeta－HCHoccurredintheformofalterationsofvitellogeninproduction，teStisatrophy，  
hermaphroditisminmaleandpituitarychanges．  

Itseemedthatbeta－HCHISnOtVerytOXictobirds（IPCS，1992）butthatitmayafrectreproduction．Infemalebirdswith  
highconcentrationsofvariousorganochlorines血cludingbeta－HCH，thebodyconditionofthehrstandsecondchlCken  
intheclutchwaspoorer（AMAP，2004），  

MonltOrlngdataonefftctsinSvalbardpolarbearsrevealedaslgnificantnegativecorrelationbetweenretinolandHCHs  
（AM，2004）・Retinolis？SSentialasitisr？quiredinreproduction，embryonicandfoetaldevelopment，aSWellasin  

Vision，grOWth，differentlatlOnandtissuemalntenanCe．  

3  Synthesisoftheintbrmadon  

TechnlCalHCH，amixtureoffivestableHCH－isomers，COntains．5－14％beta－HCHandwasusedextensively  
WOrldwideasorganochlorinepesticide．  

ThoughusageoftechruCalHCHiscurrentlynegligible，releasesintotheenvironmentmaystilloccur．Localsources  
includehazardouswastesites，COntaminatedsites，StOCkpiles，1andfills，Ordumpmggrounds・Thoughnoquantitative  
estimatesofthesereleasesexist，theam0untSOfHCH－reSidualsinthefbrmofby－PrOductsfromlindaneproduction  
WereeStimatedtorangebetweenl・6－1・9to4・8milliontonnes．InadditionmanyOflocalsourcesareexpectedtocause  
environmentalpollutionandarenotmaintainedorcontrolledapproprlately・  
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ThephysICO－ChemicalpropertleSOfLbeta－HCHallo、VOnaglobalscalefor”coldcondensatlOn”，butpathwaysof  
alpha－andbeta－HCHdlVergelntheenvlrOnmentReasonsareposslblygreaterphysICalandmetabolicstability，higher  
＼Vater／octanoIsolubility，alowerHenJYつsLawConstantandarelatlVelyhlghoctanol－alrpartltlOnCOefncient，WhlCh  
favourspartlt10nlngtOOrganicphases  

AccordlngtOaVailabledatabetaTHCHcanbeconsideredtobeperSIStentlntheenvlrOrunent Thoughbeta－HCHis  
blOdegradablebyvariousmlCrOblalstralnSunderfavourablecondltlOnSdegradatlOnrateSlnfieldexperimentsarelow  
indlCatlngVerySIowdecreaseunderenvlrOnmentalcondltions Reslduesofbeta－fICHremalnedforyearsintreated  
PlotslnSeVeralstudleS TheonlydeterminedDT50valueswere100and184daysoncroppedanduncroppedsoilunder  
SubtropICalcondltlOns．InadditiontodegradatlOnandplantuP－takevolatlllSat10nandleachlngmayalsohave  
COntrlbutedtothedisappearanceofbeta－HCHlnthisinvestlgatlOn  

MonltOrlngdatafromremotereglOnSfarftomsourcesclearlymdlCatethatbeta－HCHhasundergonelong－range  
envlrOnmentaltransportItissuggestedthatbetaTHCHenterstheArctlCbyoceancurrentspasslngthroughdleBering  
StraltafterwetdepositionandpartitionlnglntOtheNorthPaclficOcean  

Beta－lICHhasaBCF（Wholebody）of1460basedonalaboratorystudyinfishIIowever，thereareseveralfield  
lnVeStlgationslnArcticmarinefbodwebsavailablethatsuggestthatbeta－HCHmayaccumulatetohighconcentrations  
lnuppertrOPhlClevels（1e．marinemammalsandblrds）・ThusBMFsaswellasFWMfsweregreaterthanl・Ithas  
fし1rtherbeendemonstratedthatbeta－HCHisfbundlnbreastmllkofhlghlyexposedindigenousmOtherswhoconsumea  
subsIStenCediet．ThusitshighblOaCCumulatlOnPOtentlallSWelldocumented  

Betar11CHhasbeenshowntobeneurotoxIC）hepatotoxIC，tOCauSerePrOductlVeandlmmunOSuppreSSiveeffectsand  
effectsonfertilityandreproductioninlaboratoryanlmals  I  

MonitorlngdataonArcticpolarbearsrevealedanegatlVeCOrrelatlOnWithretinoIconcentratlOnsandHCHs，Whichmay  
lmpaCtaWiderangeofbiologlCalfunct10nS  

TheIntemationalAgencyforResearchonCancer（IARC）hasclasslfiedbeta－HCHingroup2BフPOSSlblycarcinogenic  
tohumanS．SeveralepldemlOloglCalstudiesindicatethatbeta－HCHmightplayarolelnhumanbreastcancer，atleast  
beta－HCHisaknowntumOurPrOmOtlngagent Beta－HCHmayadverselyaffecthumanhealthincontaminatedareas  
andaswelllnArcticreglOnS BasedontheavallabletoxICltydataofbetaTHCHltCanbeconcludedthatcurrent  
concentrationsofbeta－HCHlnfoodandhumanm11klnthesereglOnSareOfconcem▲Theestlmatedcancerrisk  
calculatedbyEPA，thoughveryconservative，SeemSVeryhigh（50xlO‾3to77xlO‾4）  

IthastobetakenintoconsiderationthattheArctlCPOpulat10nandwlldllfearealsoexposedagalnStaWiderangeof  
otherpersIStenttOXICSubstances，WruChmayaじtlnanaddltlVeWay NeverthelessltShouldbeemphasizedthat  
tradltlOnalfoodshaveun1queSOClalっcultural，SPlritualandeconomlCValueandthereforeltisstronglyrecommendedto  
avoidfoodsinwhichbeta－HCHlevelsareofconcem 

4  Concludingstatement  

ThoughmostcountrieshavebannedorrestrlCtedtheuseofteclmicalHCHasapesticldeっreplaclngltinmostcasesby  
theuseOflindane，theproductionprocesscreateshugeamountsofHCHsreslduals Thecontlnuedproductionand  
existlngStOCkpllesofthesewasteisomershavebeenaworldwideproblemandcontrlbutetothereleasesintothe  
envlrOnment  

Beta－HCHISperSIStentandpresentina11envlrOnmentalcompartments三eSpeCiallylevelslntheterTeStrialaswellasin  
theaquaticfoodchainglVerisetoconcemtoadverselyaffecthumanhealth・HighexposurelSeXpeCtedinpolluted  
areas⊃Whicharestillpresentaroundtheglobe，HlghexposureoISalsoposslblyexpectedasaresultoflong－range  
envlronmental transport 

Basedontheinherentproperties，tOgetherwldleStlmateddallylntakesofbeta－HCHofArcticindigenouspeOplethat  
exceedssafeintakereferencevalues，andgiventhewidespreadoccurrenceofbetaTHCHinbiota，includinglnremOte  
areasfarfromllkelysources，itisconcludedthatthesubstancelSlikely，aSareSultofltSlong－rangeenVironmental  
transport，tOleadtoslgnlficantadversehumanhealthandenvlrOnmentaleffects，SuChthatglobalactioniswaITanted 
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