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Ⅴ占LRes．39．33（2008）．  フランス   

研究報告の公表状況  

販売名（企業名）  

本稿では，1990年代にウシ海綿状脳症（BSE）が英国で流行したことを受けて，ヒト及び動物において伝染性海綿状脳症（TSE）を検       使用上の注意妃載状況・  
出するためl；開発され考様々な技法について焦点をあてている。脳組織中で典型的な病変及び異常プリオンタンパクPrPS亡の蓄積を検  その他参考事項等  

出する従来の組織学的及び免疫組織学的方法に加えて．感受性の高いげっ歯類に疾患を実験的に伝播させることも確認手段としての                BYL－2008－0313  

機能を果たしてきた。さらに，ウエスタンプロット法も組織抽出物中のPrPS亡検出において高感度であることが実証されている。しか  

研 究  
報  

舌  大規模試験（対象は数百万検体）で妥当性か確認された後に，EU保健・消費者保護総局（EuropeanDirectorateGener．alforHealth  
の 槻  

辛  anConsumerProtet：tion）の承認を受けている。検査法の大半はELISA法であり，プロティナ 
折りたたみ異常反復増幅法（Prot占inMisfoldingCyclicAmplification：PMCA）と呼ばれるアプローチ法は有望であると考えられて  

いたが，最近では当初考えられていたほど特異的ではないことが明らかになっている。ヒトにおいて輸血によりvCJDが伝播し得るこ  

とが示されていることから，プリオン研究分野では信頼性の高い血液検査法の開発が最優先事項となっている。様々な戦略が実施さ  

れているものの，いずれも未だ満足のいく結果にはつながっておらず，当該分野は依然として活発な顧究領域である。   

報告企業の意見  今後の対応   

著者は，これまでに開発された動物及びヒトにおけるTSE検出法     今後も引き続き，血脾分画製剤の製造に適用できるプリオンスクリーニ   

について詳しく調査してい卑。本研究分野は，大規模な魂査に基  
づいたスクリーニング方法の開発に成功したと考えられるが，依  
然として，血液における迅速な生前診断の必要性は高い。これが  
可能になれば，血液ドナーめスクリーニングにも使用でき，血液  
由来製剤の安全性も高まるであろう。  
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SenSitivediagTIOSticmethodstoidendfyanimalsinftctedwiththebovinespongiformencephalopathy（BSE）  
agent－TbisstiJnulatedresearchinthe丘eldofpnondiagnosisandledtotheestablishmentoftlumerOuS  
SOl‥alled“rapidtests”whichhavebeeTトinuseinEuro匹Since200】formohitoringat－riskpopu］ations  
（renderingplants）andanimalsslaughteredforhumanconstmpdon（slaughterh6use）．These 
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J．Grassietal．  VeLRes．（2008）39：33   

OfAugust2007，with163intheUKand22  
inFranCe）allofthemcarryingtheMeVMet  
畠enOtypeatCOdon1290fthepnon protein  
伊rP）．rtispossible，however，thatafFectedc加ト  

riersofothergenotypes（1血VVblandMeVVal）  
mayappearinthefuture．Furthermore，arisk  
OfsチOndarytransmissionwithinthehuman  
SPeCleSisnowclearlyidenti丘ed，fol10Wingthe  
detecdoninGreatBritainoffourcaseslinked  

toもloodtran血sion【4l，56，84】．  

Inthelate1990s，therewasapresslngneed  
fbrrapidandsensitivediagnosticmethodsto  
identifyanimalsinfectedbytheBSEagentin  
Ordertode蝕etheextentoftheeplZOOticand  
avoid transmission to humans. Surprisingly 
SuCCeSS餌rapid tests have Lbeen developed  
Since血¢卿id－1990sand，鮎WeShauseらhave  

provenぬbeveけu給餌l．   
Thedevelopment6fablbodttstforthedi－  

a如＄iso一正コDisn両年餌ior相知亭岬m祉e  

blo扁座元頑最ion去鱒fb，andse90hdl再oideTl－  
tify．a由ed，individualsearlyso血よ、頓鱒tment  

（Which、鱒PreSentdoes、rLOt飯ist）痴n鱒initi－  
atedbefbren飢1rOinvasion盆nd6n寧e紬f、the伽st  
CliniゐIsigng．Atthe事ime‘t鱒擁照準岳Writ一  

叫，thi占叫∝血e－ha如ot．y項頑絢郷如d・   

2．TIIECURRENTST〟rUSOFTSE  

DIAGNOSIS   

BeforethemadcoweplZOOtic，thediagno－  
Sisofpriondiseaseswasnotapublichealth  
oreconomicissue．R〉rhumans andliveal止－  
mals，it．wasessen申uybasedontheaTlalysis  
Ofclimi001signsandpost－mOrtemhistological  
こInalysis・   

2．1．C011Vemtiomalmet血涙k  

Historica11y，teChiques這sedtodiagnose  

TSEweredesigpe4todet6ct，iTiappropnate  
tissuesamples，1esionschAfacte血sticOfTSE，  
Ordiseaseassociatedformsofthepnonpro－  
tein（prPSc），OrthFtranSmissiblea由Ititself．   

Z上J．助ねねg血d伽d加抑叩〃根雨わわgおαJ  

抽血扇押通   

Histologicaldetection oflesions typical  
Of TSE（sponglOSis，aStrOgliosis，amyloid  
Plaques），eSSendallyinthetis亨ueOftheceTl－  
tralnervoussystem，isthereftrencemethod  

1．INTRODUCTION   

Humanshavealonghistoryofcontactwith   
animals a飴cted by a transmissiblespongl－  
fomlenCephalopathyぐrSE），Withoutapparent   
problems・Scrapieinsheephasbeendescribed  
s加e山e18血cen叫加dthe 
demiologicaldatadonotindicateadetectable   
risk for humans under natural conditions．   

ThehugeepIZOOdc、OfbovinespongiformeTl－   
αpb血op加hy（BSE）hGr飽tBdhinth加WaS   
免rst detectedin1986（OVer200000con一   
色rmed cases to date）and，above山Ⅰ，・the   
announCehentin19960fpossibletransmis－   
sion of BSE to humans in the form of the 

VariantCreutzfeldt－Jakobdisease（VCJD），Cre一   
曲denomous・COnCemamOng伽ropeancon－  
SumerSandtrigger由th9bst 
mid cow′ 

popul早tioh亭WaS∴intr6ducedin叩meEuropean   
C叩鱒i8SandゝSub㌍qu¢ndyid蝕舶edcasesof  
BSEh．ヾ血n出銭Lpr甲iouslダ申舶餅d tobd 

中鱒叫C轍さ．by伽epiヱ叫C．（＆血叫，叫y，   

Spain）．ThisrealisationlriggeredafutlhcrLnad   
COWL：risisilttheendor2肌andpronlPtelJthe   
f！urol）eanauthoritics10（akeilWllO］cserjcsor  
meaStrre＄－tb岳t6p土hespreadoftheepIZOOti9， 
andtopfotec！COnStlmersfrompossiblecon－   
tamihationbyBSE・In particular，therewas  
atotalbanonmeatan4bonemeal（heldto   

bethemainreasonfbrBSEpropagadonin   
Cattle）inuVestock旭．Consumerprotection  
WaSeSSentiauyeヮsuredbyremoval6forgans   
mostlikelyto contAiIlprions（SPeCi点ed、risk   
material），andtheimplement？tionofsyste血－  
atic也血唯一Ota山一瓜托k－age正be小紋e甲－：姓－and一一 

30▲mOnths，dependingonthecamsscategory   
andcountryl・TheBSEepiヱOOtichascleNly   
recededsince200linW＆temEurope，butthe   
SituationislessclearinEast9mEtlrOpe．  

Although argument早 have accumulated 
since1996tocon丘rmalinkbetweenBsEand   
VCJD［10，11］，ftwerpeOplearea飴ctedby   
VCm than mighthavebeen ftared（201as  

1nisdo郎nOtholdfortheUnitedKingdorrlSince，  
between1996and2005，Ca【lle over30months  

werenoteligibleforわ 

themor占e伍cientpro（ection），andconsequentlynot  
SyStematical1ytested．Thesameac丘ves町Veillance  

SChemeasinotherEuroI麗弧POuntrieshas玩enin  
placesinceNovemkr2005．   
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forcon鮎mingaclinicaldiagnosis［23］．Itis  
VerySPeCi丘c，Sinceital10WSdirectobservation  

Ofthesignsofthedisease，nOtablysyrrmet－  
rica）spongiformlesions，butislesssensitive  
than other techniques［24，83］．The sensi－  
tivityOfmicroscopicobservadoncan bein－  
CreaSedbyirrmunohistochemicalteclmiques  
thatuse antibodies speci負c to PrP to detect  

acctmulationofPrPScin amyloid deposits  
［7g，80］．Thistechnique’se飽ciencydepends  
greatlyonsamplepreparadonandonthena－  
tureofthe antibodiesused・Althoughthese  
methodsareilトsuitedtorapid，rOutineanaly－  
Sis，山eyareexcelleIltforcon丘rmation．Tbey  
arealsoe鮎ctivefbrtheanalysisofsamples  

Oflymphoidtissues（tonsils，Peyer’spatches，  
1ymphnodes）andcan beutilised，foreチー  

ample，′inpreclinicaldiagn、osisofscrapleln  
sheep［2，79］andchronicwastingdisease［73］，  
i．e．，diseases chamcterised by marked repli－  
cationofthepnonin‾thelymphoidorgans  
duringthepresymPtOmaticrphase■Thesame  
Observationhasbeenreportedforthediagno－  
Sisof・VCJDandretrospectiveqxaminationof  
OVer8000．tonsilandappendix samples by  
immuno－histochemis叩（fHC）rideIlti丘ed one  
CaSeOfvCJDinGreatBritaininapersonpre－  
？ent皐ngnoclinicalsigns［32，33］・  

2．J．2．助押血叩血銅ゆ加加血血   

Themostsensitiveandspeci丘cmethodof  
diagnosingTSEisunquestionablyexperimen－  
talinfbctioninlaboratoryanimals．Theanimal  
isirtjected（usuallyノbytheintracrahialroute）  

WithahornOgenatepreparedfromthepoten－  
tiallyinftctedtissueandis watchedforthe  
appeaLranCeOfclinicalsigns・Afterthedeath  
Oftheexpeljmenta11yinfectedanimal，disease  
development．iscon蝕Ⅷedusingclassictech－  

niquesOlistology，immunohistology，Vhstern  
blot）・Forobvi車SpraCticalreasons，theseex－  

perimentsaregenera11yperformedinrodents  
（mice，hamsters，bank voles）．R¢Cently，the  
availabilityoftransgenicmice that overex－  
pressthesamePrPasthatofthedonorspecies  
hassign始cantlyincreasedthee凪ciencyof’  
experimentaltransmisionandshortenedincu－  
bationpehods［71］・How？Vet，thesemethods  

aretoolabour－intensiveandtime－COnSumlng  
foruseinroutinel厄gh－throughputscreenlng・  

2．J．j．1侮血Ⅵ地戒壇   

Vhstern blotdnghas becn usedto．detect  
PfPScintissueextractsfor20yearsnowt61．  
Sinceal1samplesalsoalwayscontainPrF：，  
theprotease－SenSitivepnonprotein，theyare  
SyStematical1ybTeatedwithproteinaseKAf－  
terdenaturationofthetissueextractbyheating  
withsodiumdoqecylsulfate（SDS），itisanal－  
ysed by polyacrylamide gel electrophoresis 
（払GE）and thedenatu托d proteipis trans－  
ferredtoasolidsupportanddetectedwithan J  

enzyme－labelledantibody．Thespeci丘Cityof  
Vhstemblotdngstems，amOngOther血ings，  
fromthefactthatproteolysISWithproteinaseK  
CharaCteristicallyaltersthemolecularweight  
OfthePrPreS，becauseofthepartialdegrada－  
tionoftheN－termina）partoftheproteh・As  
aconsequence，inaddidontothtresidualsig－  
nalbbseⅣd，仇egelbandsshi氏inamanner  

typicalQfPrPrCS．Thisteclmiquehasenat）led  
highlypsensitivedetection，PfPrPチin vari－  
OuSdssu銘打omvCm－pad甲短．換り三恥t飢－  
blottinglS、also com血0†lly：uS頭to．cl均rac－  
terisepnonstrains．Thecha頑卸画壇Ofthe  
molecularpattem．（SizeaJldlr6t？tivq－int印Sity  
Ofthebands）of血ethreeノ如昭和如卵fPげ咽，  
andthereactionofcertainantibodiesdirected  

agalnSt血8N－temiれalp白虎Of・仙丹呼c卿，in  
SPmeCaSeS，beusedtoidentifyt中emolecuJar  

SlgnatureOftheprionstrain［75，76】・   

2．2．Rapidtests／forpost－mOrtemdiagnosis  

orTSE   

2．2．J．GglIe√αJc九αrαCおrな血：∫  

NoneofthemethodsmentiQnedabovedre  

rea）lysuited（Ohigh－throtIghputscreenlng，and  
cannotbeautomated．Afterthe1996madcow  

crisis，andthefearofpossibletransmis去ionto  

humans，itbecameclearthattherewasaneed  
todevelopnewsimplerandfhsterdiagnostic  
（estsforlarge－SCaleepidemi0logicalstudies，  
andmoreaccurateassessmentbfthecharacter－  

isticsノ6ftheepIZO（）tic，Orforro批inetestlngtO  

W封TantSafttyofanimalmeat，forinstance，Of  
al1caftlebeforetheyenterthefoodchainorin－  
dust血1circuits．A、newgenerati血oflsb－ta］1ed  

“rapid”diagnostictestsemerged，allbasedon  
theirTmunOlogicaldetecti9n6fPtPSc，theonly  
identi丘edreliable血arkerofTSE．   
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Ithaslongbeenperfectlyapparentthatan－  
tibodiescandistinguishbettveenthedifFerent  
COnformationsofthe sameprotein，and the  
abnormalformofthepnonproteinisknown  
todifFerfromthenormalcellularformbyits  
conformation，Whichcontainsamuchl厄gher  
PrOPOrtionofβ§heets，andlesscLhelices［57，  
58］．Yet，despite severalpromising pubhcaT  
tiorLS［17，37，54，87］，there are，aS yet，nO  
CleNlyidenti鮎dantibodiesthat，underprac－  

ticalconditions，SpeCiBca11yfeCOgnise打PSc  
With satisfactory a臨nityinltS native form・  

Thisisnottheleastoftheparadoxesencoun－  
teredin血is魚eldofresearch，butisbeyondthe  
SCOpeOfthepresentreview・  

Inthe absenceofamibodiesthat speCif－  
ically recognisePrPSc，it was necessary to  
re＄OrttOindirectapproachestodistingbishbe－  
tweenprpSc左ndPrPCintissueextracts，Which  
isgeneral1チャresentatahigh6rCOnCentration・  
Inalmostau、theLraPidtests developed  
erto，thisdistinctionis based ohthedistinct  
bio6hemi血IpropertleSOfthetwoformsofthe  
protein・Mosttests utilisetherelative resis－  
t諷CedfPfPSctodegraddtionbyprotedlytic  
enzymeSゝpardcularlyproteinaseKOthertests  
are based on the aggregation propertleS Of  
PrPScwhenextractedusingdetergents・Note  
thaltheeXtraCtionofPrP（PdガorprpSc）is  
anindispensablestepinalltests，becauseit  
ishardtoenvisagedet6CtingPrPwithoutex－  
tractlngitfromits neighbouring membrane  
StruCtureS．TYdsisgeneral1yachievedbytreat－  
1ng a tissue homogenatewithone or more  
detergentsrLastly，al11he－raPidteStSincludea  
SteplnWhichPrFCSisdenatured，tOpemitits  
detectionbyantibodiesthatrecognisePがor  
denaturedPrP（WhetherfromPrド6rprpSc）．   

2．2．2こ動JJ叩g〟‡yα〟血血′‡CαJJpαJgJ‡ぶ   

In May1999，the Directorate General  
ⅩXIV（’ConsumerPolicyandConsumerHealth  
Protection）oftheEuropeanCopmissionval－  
idated，under very shjct LCOnditions（blind  
tes血gina：hmitedtimeQVerSeenbyaEuro－  
pe？nCornmissionfepreSeTltative），、threeteStS  

（’fromE一曲rTbchnolbgyLtd（■Newbridge，Ire－  
land），PdQnicsイZ車Ch，Switzerlan4），and  
CEA（Saclay，France））thatweresuitablefor  
rapidindustrialdevelopmenし   

P喝e40f12（即断椚皿抽Ⅷ叫何■C血血′り”〃ア〃∫ビ）  

ThePrionicstestusesanindustrialisedfor－  
mat ofWestern blo仕ingthat enableslarge－  
SCaleanalysis［49，65］，andwasthe丘rstrapid  
testusedinlarge－SCaleepidemiologicalstud－  
ies．丘rstin Switzerland and theIlin France  

【l1．   

A diagnosticte＄t developedbythe CEA  
Since1998isanotherexampleofarapidtest  
basedthistimeonaconvendonalirrLmunOen－  

Zyme aPprOaCh（enzyme一山nkedimmunosor－  
b寧nt aSSay，ELISÅ）．This testis now mar－  

ketedbyBio－Rad（Hemules，CA，USA，TbS6E  
tests）・InLhefirsistepoftTleteSLPrPreSis  

Selectively puri魚edusing proteinaseK，Cen一  
扇fugation，弧d denatuねtion．Inthe second  
SteP，the solubibsed anddenatured PdPreSis  
㍗eaSuredbyatwo－Siie（so－Ca11e4sandwich）  

lmmunOaSSaythatusestwomonoclonalanti－  
bodies【27卜   

EhferlもchnologyLtddevelopedanELISA  
【46］inwhichP貯Scisdirect）yiノmmObilised  
On a SOlid supportinthelPreSenCeLOf＼PrOT  
teinaseK，denatured，andthendetectedusinga  
POlycIonalantibodydir∝tedagalnStapeptide  
SequenCeCharactelisticofPrR   

Theevaluation「ofthesethreetestswaspeト  
forTnedonmorethan16（泊brainstemsamples ■  
fromuninfectedanimals（1000animalsfrom  
NewZealand）andfromanimム1sattheclini－  
Calstageofthe′disease（300animalsfromthe  
UK）．Brainhムmogenateswerealsodilutedto  

testtheanalyticalsensitivityofdleteStS［46］．  
Arou爪htest（fromVhuac，Bucks，UK）gave  
umSatisfactoryresultsandwassubsequendyre－  
evaluatedin asubstantia11ydifferentformat  
in2001．TheEnferrrtclm0logy，Pホonics，and  
CEAtestswerefoundto・have100％sensidv－  
ityandspeci丘CityonLheseriesstudied・Later  
workdemonstratedthattheCEAtest，andits  
industrialversiondevelopedbyBio－Rad，Were  
assensitiveasintracerebralinoculationtestsin  
COnVentionalRIIlmicet20，27l．Itwasalso  
Shownthatrapidtestscanalsodetecttheac－  
cumuladonofPrPfeSinnervedssuebeforethe  
appiaranceofclinicalsigns［3．26］，  

In2002and2004，15new tests were  
evaluated by the Directorate General for 
HealthandConsumerProt早CtioTlbyasimilar  

310   



ProgressandlimitsofTSEdiagnostictooIs  VeLRes．（一2008）39：33  

procedure，albeitonfewersamples2・Nineof  
thetestswereapprovedfortheposトmortem  

diagnosis ofBSE‥Prionics－Check LIA and  
Pdonics－CheckPri0－Stdp（both h‾OmPrion－  
ics），TSEKit Version 2．0（Enfer），CDI－5  

（InPro，San Francisco，USA），Ceditect BSE  
（Cedi，Le1ystad，TheNetherlands），HerdChek  
BSE Tもst Kit（mEXX，Ⅵ厄stbrobk，USA），  
Speed’itBSE（InstitutPourquier，Montpellier，  
F五・anCe），Beta Prion BSE EIA（Roboscreen，  

Leipzig，Germany）andPrionScrecn（Roche，  
Basel，Switzerland）．   

Most ofthesenew validatedtests workin  

an ELISA forrnat eXCePtPri0－Strip（lateral  
now techno10gy）．However，山ree are based  
Onmarkedlydi鮎rentpnnciples．InPro’sCD‡－  
5andCedi，sCeditectBSEdetectPrPSc by  
takingadvantageofthefactthatits、immunore－  
activity increases upon denaturation due to 
theunmaskingOfcrypticepitopes［63，64］・  
HerdChekBSEfromrDEXXisunlqueintwo  
aspects，inthatitdoesnotuseproteinqseKdi－  
gestion，andusesanaggregatespeci丘ccapture  
ligandonadextranpolymer（Seprionligand  
technology，MicrosensBiotechnologies，Lon－  
don，UK）ofPrPSc，Whidlafterdenaturationis  
detectedusingananti－PrPantib∝ly∴   

Tbday，virbal1yal1testlngOfcattleisdone  
withthetestsfromBio－Rad，Prionics，IDEXX，  

and Enfer．Some of these tests have also  

PrOVedeffectiveindiagnoslngChronicwas（mg  
diseaseinwildruminants［31】．   

Rom2002 

forthe post－mOrtem diagnosis of BSE’in  
Cattle were provisionauy approved forthe  
post－mOllemdiagnosis ofTSEin s壷uru一  
鵬nants3：TbSeE（‘Bio－Rad），奮SEKit（En－  

fer），CDI－5（1nPro），Prionics－CheckLIAand  
Prionics－CheckWestem（bothPriorljcs）．寧e－  

tween2004and2005，theEuropean Com－  
missio71SpeC摘cal1y assessed nine tests for  
application【o smau rumhants，and recom－  
mended eight of them：TbSeE and TもSeE  
Sheep／goat（Bio－Rad），TSEpost－mOrtemteSt  
（Ⅱ杷ⅩⅩ），Pri0mics－Check Wtstem SR and  
Prionics－Chec匪uASR（bothh・OmPrionics），  
EnferTSEtestⅥ那ion2．0（Enkr），CDI－5（lnT  
Pro），InstitutPourquierScrapieELISA test  
作nstitutPourquier）．Itshouldbenoted，how－  
ever，山a【only山e丘ー＄t血∫eeOf山ese ef転c－  

dvelydetectatypicalscrapie（No198）inbrain  
StemSiLmples・Inpractice，almostal］testlngOn  
SmallrtminantsisnowdonewiththeBio－Rad，  

Prionics，DEXX，andEnfertests．   
Notetoothatallresultsrecordedusingthe  

rapidt6SLsareCOn負rmedinnadonalreference  
laboratories，eSSentianyusinghistopatho）ogy，  
inmunohistochemis町，andWestemblotting：  

2．2．エ、上瓜甘g一紳助川血側圧叩頭心頭   

tBetweenlstofJanuary2001and3lstof  
December2006，nearly60milliontests on  
Cattle withintheLEuropean Comrntmity（a）－  

most90％attheslaughterhouse）、detectedover  
4800cases ofBSE，apPrOXimatelylL170at  
也eslaughterhouseandabout3700inat－risk  

animalscollectedinrenderingplants4・Over  
thesameperiod，PaSSivesurveiuancedetected  
Only・2361casesofBSE．   

Rapidtestshavether占fo王econtributedsig－  
ni丘cantly to consumer protection，負rst by  
providiIlg a二basis for confidencein meat  

Saftty，and secondly，because：theyled to  
the withdrawal of overlOOOinfected caト  
CaSSeSfromhumanconsumptlOn．Inaddition  
拍Ltheincreased safttytheyPrOVide，these  
large＞SCale analyses have’detected BSEin  

2Theevaluationof丘verapid・teStSforthediaさ－  
nosis of spongiform encephalopa叫yin bovirLeS  

（2nd study），27March2002，http：〟ec．europa．etd  
roo〟わ0〃biosafbty／bs打scしadvi鴨jn．htm， 訓d  

SCienti丘c report of（he European Food Saft  

Authority on the evaluation of seven new rapid 
POSImortem BSE（eStS，16 NovemtKr 2004．  

http＝〟www・efsa・euTOpa．eLVEFSA／efsa」∝ale－）178こ．  
620753812J17B620780462．htm［consultedJanua－  

1ツ2008】．  

jsciem離crepd一拍f仙eE11rOpean戸0∝ISaf叫Au一  
（hori【yontheevaluationofrapidpostmortemTSE  
【estSintendedforsmallruminants，adoptedon17  

M叩Z005，http：〟efsa・eurOpa・eu／EFSÅ／efsa＿l∝de－  

1け8620753812＿1178620780483，htm【cons山ted  

OnJanuaryノ2008】．  

JReporTS Onlthe monitonng and tとsting for  
血e presence or TSEin 山e EU，罰0ト2006，  
http：ueC．eurOpa・etdfood／foo〟biosafttyルsdaJlnual  
reps」：n．htm．aJld monthly report of Member  

States on BSE and TSE、http〟ec．europa．eu／  
food／foo〃biosafttガbse／mthly＿repS＿en．htm［con－  
SultedonJaれu∬y2008】．   
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