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OvCJDが血宇 供給へ及ぼす影響  
変異型クロイツフェルトヤコブ病（vCJD）は、現状では剖検によってのみ確定診断が可能な、不治の神経変性疾患である。現在ま  

使用上ゐ注意記載状況・  

での篠患者約20鳩のほとんどは、感染牛肉が広く食物衆に入り込んだ英国在住者である。英国の3症例によってvCJDが輸血  
その他参考事項等  

により感染する可能性が示された。BSEおよびvCJDは英国以外の複数の国に広がっているため、異なる園及び地域に特異的な  
研  

究  
報  

ムヒ ⊂コ  

の 概  

要  

鱒告企業の意見  今後の対応   

ドイツにおいて、VCJDが血液供給へ及ぼす影響について実際    日本赤十字社は、輸血感染症防止のため輸血歴のあるドナーを無期   
の集団デ｝タを基にモデル計算を行ったところ、輸血を介した    限に献血延期としている。VCJDの血液を介する感染防止の目的か   

伝播がvCJDを永続化するような可能性はなく、輸血経験者を供    ら、献血時に過去の海外渡航歴（旅行及び居住）を確落し、欧州36ケ   
血者から排除しても輸血の安全性向上にはほとんど寄与しない    国に一 定期間滞在したドナーを無期限に献血延期としている。また、   
が、血液供給には多大な影響を及ぼすと考えられたとの報告で    英国滞在歴を有するvCJD患者が国内で発生したことから、平成17年6   1タゝ  

ある。  月1日より英国滞在歴1日以上の方からの献血を制限している。さら  

に、血液製剤の保存前白血球除去を導入し、平成19年1月16日には  
全ての輸血用血液への保存前白血球除去の導入が完了した。今後も  
CJD等プリオン病に関する新たな知見及び情報の収集に努めろ。   
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Abstract  

VariantCreutzfeldtLJakobdisease（VW）isana（presentinevitablylethalneurodegeneradvediseasewhichcanonlybediagnosedde丘nitelypost  
moIlem・7nemaJOntyOftheapproximately200victims－oda（ehaveresidedin【heUKwheremostcontaminatedbeefmaterlalsenteredthefoodchain・  
nu・eeCaSeSintheUKdemonstratedthatvCJDcanbetransmittedbybl00dtrzulSfusion・SinceBSEandvCJDhavespreadtoseveralcountnesoutside  
theUK，itappeaLrSadvisablethatspeci鮎riskassess瓜蛤．｝tSbecarriedouliJldifFerentcountriesandgeographicareaLS・T肋reviewexplainstheapproach  
adoptedbyGemanylnaSSeSSingtheriskandconsidenngprecaudonarymeasures・Afundamentalpremiseistha（thefeedingchainofcattleandthe  
fbodchainhavebeensuccessfullyandpemlanentlyclearedfromcontaminatedmatenal・Thisraisesthequestionofwhethertransmissionsviablood  
transfusionscouldhavethepotentia）10perFX，tuateVCJDinmankind・AmodelcalculationbasedorLaCtualpopulationdatashowed，however，thauhlS  
wouJdnolbelhecase・Mor80Ver，aneXClusionoftransfusionrecIP）entSfromblooddonationwouldaddverylitdetothesafetyofbloodtransfusions，  
butwouldhaveaconsidembleimpactonbloodsupp）y・TY）ereforelaneXClusionoftransfusjonrecIPlentSWaSnOtreCOmmendedinGermany・  
◎2007TheInterna‡ionalAss∝iationforBio）oglCals．PublishedbyEIsevierLtd・Allrigh（SreSerVed・   

Kqt4・O11ね：Bovinespongiformencephalopathy；VbTian（Creutzfe）d卜Jakobdisease‥BloodsuppJyこRiskassessment   

＾bbrel・iatio17∫：AFSSAPS，＾genceFran甲isedeS占cum占SanitairedesProduilSdeSa，lt6（FrenchmedicinaJproductsaulhorjry）こBSE－bovinespongifoTmen－  
cepha）opathy（degeneradveneuroJoglCa－diseaseinca（t］ecausedbypdons）こCJD†CreutzfeId（pJakobdisease（TSEdiseaselnhurnans・tranSmissibIeviamedlClnal  
products（iatrogenjc）orocclmingsporadica17y）こ阿ミ＝freshfrozenplasma，－（p．asmafortTanShlSion）こGBR・▲・geograph】Ca】BSErisk＝‥C］ass沌cationofcountrleS  
in100neOffourriskclasse5（GBRトⅣ）bytheScienti色cSle8ringCommirteeoftheEl甘0peanCom血ssion；GSS，Gersh且nn－Str孟ussIer－Scheirlkersyndron－e  
（ahtJmanTSE）；Ⅰ蔑VhepadYjsBvjrus：HCVhepatitisCviTtLS；打VhumanimmunodehciencyvinJS（agentofA皿S）；i・C・，iTltraCerebral；RJ，infectiousun】l二  
i・V・，inhvetlOuS；hLmethionine；PMCA．pmteinmisfoldingcyclicamphLication（methodfora皿ph6cadoDOfPrP5kinvjtro）；PrRpnonproteinこPrPCICellulaT，  
physiologicalformoftheprionprotein（C＝CelJular）こPrFP、Pad10Iogicalformof（hepho？PrOLein（Sc＝Scrapie）二RBCC，redb）00dcellconcentra（eこSCMPMD－  
Scietld色eCom血tteconMedicinalProductsandMedicaJDevicesoftheEuropeaJ）〔bmssionこSRM，SPeCi丘edriskmaterial（も0miematerlalsinwhlChtheBSE  
agen（CanbedeleCtediJ］highconcentradonsO）rmi，SPinalcordetc．））；SSC，ScientiLcStee血gCom・nlttemftheEuropea・1Commksiotl；TSE，tranSmissjblespon－  
gifomencepha】opathy（discaseof【hebrajn，generictermforneuroJogicaldisordeTSCaUSedbyprlOnS）こUK，UniledKingdorn（GreatBritainandNorthernlreland）こ  
V．valineこVCJD，Var）an（Creu（Zfe）d卜Ja上obdlSeaSeOlumanTSEcausedbytheBSEagent，firsldeschbedin1996）・  
＊CorTeSPOndingau（hor・Ttl∴＋496ZO3772600：fax‥＋496103771250 
g珊βJJddd′‾ど∫∫二Seira＠peide（R・Sei【z）▲   

1045－】056／07／＄32．00◎2007TheInlerT）ationa7Ass（光一alionrorBioJoglCaIs．Publishedby E】5e、・Jerlノtd A）lrigh【sreserved  
doi二10．川巾巧＿hll）loglCa】s・2007－01・002  
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andLiahtenstein（1998）reportedcases・T＊wardtheendof  
the1990s，itkcameclearthatalmostal1countrieswithexten－  

Siveexchangeofgods wi山in血e Euro匹m Slnglem訂ket  
duringthe previous decadewere affected byBSE・Itwas，  
therefbre，nOtSurPrisingthatBSEwasdiagnosedinsomecattle  
OfDenmark，Germany，andSpainintheyear200Oandalsoin  
Austria，theCzechRepublic，Finland，Greece，Italy，Slovakia，  
andSloveniain2001．Since2002，BSEhasalsobeendiag－  
nosedinPolishcattle．CasesofBSEincatdeimportedfrom  
theUKwerereportedasearlyastheearly1990sbyseveral  
EuIりPeanCOuntries（Portugal1990，Germany1992，Denmark  
1992，ha）y1994）．ThrecBSEcaseshavesofaroccurredinthe  
UnitedStates，Ofwhichoneanimalhadbeenimportedfrom  
Canada．ThetwoindigenouscaseぶWereOftheatypicalBSE  

typeOfwhichtheonglnissti11unknown・   
hadditiontoanimaltradeandtradewithanimalproducts，  
however，intrinsicnadonalfactorsinfhenced血eoccurrence  

andspread ofBSE・Since by the1980s mostEU member  
states had changedtheir animalcaⅣaSS disposalmethods －：）  
ar．d pr∝eSSedsideproducts from abattoirswithoutthe re－  
movalofriskmaterialsunderpressureandtemperaturecondi－  
donsthatwerenotsufBcientfortheinactivationoftheBSE  
pathogen，thispathogenwascontinuouslyspread，thusincreas－  
ingthenumberofBSEcases・Moreover，Onlypassivemonitor－  
1ngSyStemSbasedonthereportlngOfclinicalsymptomswere  
inplace；BSErapidtestswerenotyetavailable・   
OrgansandtissuesofBSEinfbctedcatt］einwhichthepathー  
ogenhas、beendetectedarecal1ed“speci丘edriskmaterials’’  
（SRM）．SRM ofnatural1yinftcted animals may，eS匹Cially  
towardtheendoftheincubationperiodandduringthedeveト  
opmentofclinicalBSEsymptoms，COntainthepathogenin  
Vetyhighconcentrations・Usingbiologicaldetectionsystems  
fortheBSEpathogen，Whichincludeaspeciesbarrier，e・g・1n－  
tracerebralinftctionintomice，105infectiousunits／gSRM  
O）rain）weredetermined，WhilealO（沿－foldincreasedinfectiv－  

itytiterisassumedfbrtransmissionswithinaspecies［8－10】・  
ne scienti丘c Steering Committee（SSC）ofthe EtlrOpean  
CommissionsetupanSRMlistforcattle（e・g・Skullincluding  
brainandeyes，tOnSils，Spinalcord）（SSC19982），Whichserved  
asabasisforvariousEuropeanpOliciesfbrtheexclusionof  
SRMin the food and feed chains．Since thespread ofthe  
BSEcrisisinEurope，thede魚nitionofspeci魚edriskmaterials  
hasbeenrevisedseveraltimes（acomprehensiveoverviewof  
theEuropeanlegislationc卸befoundinThble2of［l］）・Ac－  
cording to thelatest amendment・thetissues designated as  
SRMmustbesubjectedtosaferemovalandmustnotenter  
the fbd chain．The followlng tissues are designated as  
SRM：‥Theskullexcludingthemandibleandincludingthe  
brainandeyes，thevertebralcolumnexcIudingthevertebrae  
ofthetai1，thesplnOuSandtransverseprocessesofthecervical，  
thoracicandlumbarvertebraeandthewingsofthesacrumlbut  
including the dorsalroot ganglia，and the splnalcord of  

2scietld6c Stee血g Cornmittee（SSC），1998・Listing ofSpeci鮎d Risk  
Materjals：aSChemeforassessingre）a（iverisks｛OrnanrOpinionof（heSSC  
adoptedon9December1997（Re－edi（edversionadoptedbytheSSCduring  
i【SThirdPknarySessionor22－23Januaけ1998） 

1．htr鵬ucdom  

Aworkinggroup was formedin2001by requestofthe  
German FederalMinistry ofHealth that consisted ofstaffs  
丘omthe Paul－Ehflich－Institut，the Robert－Koch－Institut and  

the FederalMinistry ofHealth，aS We11as externalexpertS．  
Thetaskofthis workinggrouphasbeentoassesstherisks  
fbrthebloodsupplyinGermanywithregardtovCJDandto  
PrePare repOrtS Outlining a strategy・TYle Sp托ad ofbovine  

SPOngifbrm encephalopathy（BSE）amongcattleisbelieved  
tobetheorlglnOftheproblem．fbllowedbythetransitionto  
humansviathefbodchain．Sidcetheepidemicalcourseshows  
geographicaldiffbrences，eVery COuntry needs to assessits  
SPeCi丘cvCJDriskasaconditionfordevelopingarea＄Onable  
nationalbloodsupplystrategy・Thegrouppublishedreportslin  
2001andin2006［1】．This review summarizesthe current  
ViewofthegroupoftheimpactofvCJDonbloodsupply．  

2．TheOccurrenceofBSE  

Feedingofruminantmaterialtocattlehasmostprobably  
causedtheoccurretlCeOfBSE．adiseaseofcattlcth且tWaS血st  

diagnosdim血eUKin1986【2】．恥cbolo由毘1ch弧geS（pres－  
sureandtemperatureCOnditions）inthemanufac印reOfmeat  
andbonemealandotherproducts areconsideredtobethe  
CauSe for the occurrence of BSEinthe UK beginnlngln  
1985，SincetheinactivationoftheBSEpathogenwasnolon－  

gersuf5cientlyeffective［3］．Thisassu叩tionisconBrmedby  
thecourseoftheepidemicintheUKwhereadeclineinthe  
number ofcases was observed duriTLgthemid－1990swith  
atimelagrepresentingtheincubationtimeof4－5yeusfor  
BSE fbllowlng the ban on the fbeding of meat and bone  
mealandtheregulationsonthedisposalofBSE－in托ctedani－  
malcarcasses［4】（Tbblel）．WhileintheArstftwyearsitwas  

assumedthattherewasonlyonestrainofBSEincattle，SeV－  

eralauthors havedescribed atyplCalBSE casesin the past  
fewyears［5－7】．Thesecasesdonotrepresentauniformstrain  

andareCharacterizedbyanalteredmolecularweightoftheac－  
cumulatedPrPSc，adifferentanatomicaldistributionpatternof  
thepathologlCalchangesandthePrPScdeposits，andpartlyby  
theoccurrenceofamyloidplaques．Al1casesofatypICalBSE  
describedsofarhavebeenfoundinamimalso］derthan8years．  
ThecasesdescribedinFranceshowabiochemicalsimi1arity  
Withthecasesofscrapleinsheep・Therefore，thepossibility  
thatthesemightbescrapleinfectionsincattleisdiscussed・   
Thoughanimaltrade and tradeoffteding stuffcompo－  
nents producedfrom animalcarcasses and slaughtering by－  
PrOducts（bone meal，fats formi1k replacers，grieves etc．），  
BSE spread什om the UK to other European COuntries and  
COuntries outside Europe（e．g．Canada，Japan，Israel）・First  
Ireland（1989），thenSwitzerland（1990）andFhnce（1991）re－  

POrtedcasesofBSE．Duringthemid－1990s，PoJtugal（1994），  

theNetherlands（1997），Belgiurn（1997），Luxemburg（1997），  

1Thereporlspublishedby【hisgroupinGermanlanguageintheyears2001  
and2006canbefoundintheinternel＝h（［p二〟www・Pei・de 
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－Regulationsconcemingspeciaedriskmaterial（SRMbans），   
－Removalofanimalcarcasses．  

Therisklevels arede丘nedin rrhble2．   

Atthatpointintime（2000），Argentina，Australia，Chile，  
Norway，NewZealand，andParaguaywereclassi飼edasGBR  
levelI，Austria，Finland，Sweden，Canada，and the United  
States as GBRlevelII，Whereas the UK and Portugalwere  
classi丘edasGBRlevelIVAllothercountries，includingGer－  
many，WereClassi丘edasGBRlevelⅢ・Germany’sclassihca－  
tion asGBRlevelIIIcausedheateddiscussionsinGermany，  
sinceuptothattimethecountryhadbeenconsideredtobeab－  
solutelyBSEfree・Inactuality，allcountries ratedinto BSE  
levelⅡIindeedidenti丘ed BSE casesintheir own countries  

within the following months. 
Since2001，the GBR has been assessed for vahous other  
countries，e・g・Candidate countrleS for accession to the EU・  

Almost allcountries were c】assified as GBRlevelⅡ1，Since  

insufficient monitonng had been carried out to guarantee  
sa［isfactorystatisticalsafery・Anumt）erOfcountriesevaluated  

iJ12000werelaterre－eValuated，Whichled（Otheclassi丘cation  
ofAustria．Carlada，USA，Mex．ico and SouthAfricatoGBR  
levelIlI．InMarch2003，Canada’ssecondBSEcasewasdis¶  
covered（thefirstcasewasdia卯OSedin1993），andinJune  
2005，thefirstBSEcasewascon負rmedintheUSA・う  

bovines agedover12months，andthetonsils，theintestines  
丘omthe duodenum to the rectum and the mesentery of  
bovines ofallages；血e skullincluding the brain and eyes，  

thetonsilsandthespinalcordofovineandcapnneanimals  
agedover12months（）rWhichhaveapermanentincisorerup－  
ted thTOughthe gum．．and the spleen ofovine and capnne  
animalsofauages．”Becauseofthe signi丘cantdecreasein  
thenumberofBSEcasesintheEuropeanUnion，theagelimit  
forthecollectionandsaferemovalofSRMforthesplnalcord  
ofbovineanimals wa；Sraisedto24months anda raiseofthe  

testageisbeingdiscussed・3   

The SSC has developed a procedure by which the geo－  
graphicalBSErisk（GBR）inamemberstateornon－European  
COuntry Can be evaluated．Inits oplnion，publishedinJuly  
2000，4itlaiddoⅥlthefbllowlngChteriaforclassi年ingone  
offourrisklevels：   

－StruCtureanddynamicsofthebovinepopulation，  
LBSEsurveillance，  

－Cullingsinconne（：tionwithBSEcases，  
－Imports of bovine animals and meat and bone meal   
（MBM），  
一Fe∝ling，  

－Banonthefeedinl！OfmealandbonemeaJ（M13Mbans），  

5Tもeresultsandopin）OnSOftheScientltlCSleenngCorTl血rLee（SSC）and  
lllE European Fnod Safet）Auth（｝nty（EFSA）（二卿 be rou■－（1＝－ll【tp／／  

e11r叩a・ビLiinl′c（－nlmルー（）〟fト′ゝt＝′トトC／け川上い汀ほビnhし…】‘ln（il－ttP／′／附肌＝汗廿里  

川Irビ叩ビCt】化】、′   

うseelhe‥BSEroadmap，formor亡delaltS・htlp▲′′eur叩aeUln止01川－－爪－（）〟  
f｛nd仙osafety佃seJroadmapren・Pdf  

4Rna10piAionoftheScien（iBcSleeringComm－1eeon（heGeographlCa】  
RjskofBovineSpongiforTnEncephalopathy（GBRIAdoptedon6July2000  
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me駆CX血nadonsrevc血や¢触in品g¢nOuSGem弧  
BSEca5ein Scueswig－HoIs【elnCOn丘mdby血eNadonal  
ReftrenceLaboratory on26November2000．This wasfol－  
lowedbytheintroductionofrapidtestexaminationsthroughout  
Germanywithin a shortperiodoftime・Af［ertheextensive  
introduction ofBSE rapid testsin December2000fbral1  
Slaughteredcattleaswe11as forfal1enstock（Brstover30，  
themover24monthsold；SinceJune2（氾6agalnOVer30months  
Old），390BSEcaseswereidentiBedinfo11owiAgyeam（reftr－  
encedate：16Januafy2006）（Tbblel）・Thenumberofcases  
reportedannuallyissteadilydeclining，despiteaslightincrease  
丘om2003to2004．   

Altogether，thesedataindicatethattheBSE“epidemic”in  
GemaJlymayhaveahdyexceededitspeakbefbretheむs（  
CaSeWaSeVendiagnosed．Simultaneoustotheintroductionof  
theBSErapidtest，atOt且Ibanonftedingprotein－COntaunlng  
broductsand fats derived from warm－bloodedlandanimals  
toruminants throughout Europe wasimposedinthe year  
2000．InGeJTnany，thisbanwasextendedtotheftedingof  
al1producdveJivestockas de血edin dleFuttemittelgesetz  
（ActonFeeding－Stuffs）．   

Wbile duringthe丘指t tWO yearS OfBSE monitoriJlg u  
Germanythediseasewaspredominantlydiagnosedin血imals  
bomin1995and1996，BSEhasbeenincreasi皿glyident通ed  
inanimalsbominlateryearS（pardcularlyin1998／99）since  
2004．mssuggeststhatafterasigni丘canten町OfBSEhfec－  
tJVltylntOthefteding－Stuffchainin1995／96，areductionmust  
haveoccurred，fbllowedbyasecondincreaseinthepathogerL  
contentaround1998／99．Itisstillunknownwhatcausedthese  

twoBSEwaves．Untiltheendof2004，BSEwasdiagnosedin  
tenbovineanimals bomin2000．Then，inApri12005，BSE  
waLS diagnosedfor the鮎sttimein abovinebominMay  
2001，i．e．aftertheimplementation ofthetotalftedbanof  
MBMfrom warm－blooded）andanimals to productivelive－  
st∝kin Germany・A second case fb1lowedinJune2005  
when aBSEinfection was diagnosedin ananimalbomin  
MaTCh2001．It must be assumedthatthese two cases were  

caused by a contamination with the pathogen beyond the 
fted ban．In this context，it must be mentioned thatin the  

UK，95cases t）Orn after dle reinforced ftedban ofAugust  
1996（SO－CalledBARB－BSEcases）werediagnoseduptoApri1  
2005（SOurCe：DEFRA－Statistics）－T如o explanations must be  

consideredasthecause fortheoccurrenceofsuchcases：   

1．TheroutesofinfectionhaveJlOtyetbeenfu11yidenti丘ed，   
and a transmission cannot be exc］udedlOO％despite  
astrict adherenceto the feedban．  

2．Inisolatedcases，MBMwasfedtoanimalsevenafterthe   
feedbancameinto force．Thisis verydifBculttoprove   
after so many yea［S，and wouldimply［hatthecontrol   
mecharlismsmighthavetobemadeevenmorerestrictive・  

GBRIev亡I 打出亡mC亡Ofoncormo托Ca血亡Clinical】yorpnシぐ伽icd】y  
in飴cldwi也山eB5Eag¢れ【in且gCOgr叩hicd托威0〟coun仕）′  

Highlyu山ike】y  

U山ike】ybutnotex亡】u（kd  

Lお1yt〉utnOtCO山i川場dorcon血nd，鉱8lowerl亡Vel  
Co血d，餌abghαl¢VCl   

Ⅰ  
Il  

ⅡⅠ  
Ⅳ  

Thetne血rstatesand血kdcoultriesweI℃alsoclassi丘ed  
血0丘veBSEぬ餌SCa比godes・6necla5S通c鵬oninぬ血  
CategOrieswasbasedoncriteriasimilartothoseoftheSSC．  
However，inthiscontextthenumberofdiagnosedBSEcases  
SerVedasanimportantadditionalfactor．Consequently，0ther  

POlntSOfcombatingBSElaiddowninthisEUregu）ationrefer  
tothestatuscategoryoftheappropriatecountry，SuChasthe  
托quirdextentor血esa良化扇evalandremovdofSRM．   

FollowingthesteadydecreaseofBSEcaLSeSintheUKin  
the past few years，the numberofBSEcases reportedper  
Onemi11ion bovine amimals olderthan30months has fh11en  

belowl，∝札enablingare－eValuationoftheUK．Theapplica－  
fion was given a favorable opinion by the European Food 
SafttyAuth0rity（EFSA），anditwassuggestedthattheUK  
k cla5S論d鮎BSE dskぬ一郎lⅡ．A dl犯ge h血eBSE  
dsksta山S托p托Sent5aSig血色cantrehdf∝血eUX托g血喝  
intemationaltradeofbovinesandbovineanimalproducts．   

3．8SEinGermany  

PassiveBSEsurveillancehasbeenperfbrmedinGermany  
foryears，i．e．al1bovineanimalsthatdiedorb¢CameClimical］y  
Sickduetodisordersofthecentralnervoussystemandw  
SuSPeCted to have suffered from BSE were examined．The  
brains ofsuch animals were suqected to histopathological  
examination，and any samp）eswith abnorrnalresults were  
alsoモXaminedforplaqueヲOfPrPScbyimmunohistochemical  
examnationand／orscrapleaSSOCiated負bri1（SAF）ex．ふaction  
Withsubsequentimmunoblot．TheseexaminationsdidnotreT  
VealanyBSEcasesinGermancattle．   
The丘rstBSErapidtest，thePrionicsCheckWestemblot  
developed by Prionics（Switzerland），became avai1abJein  
mid－1999・EventhbugIrthetesthadnotyetbeenapprovd，  
itwasalreadyusedinsomeEuropearLCOuntries．Aseriesof  
examinations uslng this BSE test for5，000beefcattle was  
Carried out between March and May1999in Northhine－  
Westphalia，Germany．Alltheseanimalsshowednegativere－  
Sults，reinfbrclngthehopeOfaBSE－freeGermany．  
1n preparation for transposlng the Commission Decision  
2000／374佗C，WhichestablishedrandomBSEmonitonngof  
bovineanimals，afewvoluntaryBSEexaminationswerecar－  

riedoutincattlesamplesstartlnglnmid－Novemberof20（カ．  

4．BSEin smaH ruminants  

ThetheoreticalriskoftransmissionoftheBSEpathogento  
smallruminants has been scien浦cally discussed for some  

6ReguJat10n（EC）No999′200loftheEuroJ光anParJiamentandtheCounci】  
Of22May2001（0揮dalJournaloftbc払l－0阿Commu山desor31Ma）′  

200】，L147．p・］）layingdownrulesorlPreVenlion、COntrO）andeTadicatjon  
Ofcertainlransm】SSibIespongiforJTlenCePhalopaIhies．  
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〆  
nbleコ  

Paticntswith吠コDworldwideanddtJrationofstayintheUK   
dme，reSuldngintheintroduction ofan activeTSEsurveil－  

1anceofthesespeCiesbyrapidBSEtestpursuanttoRegula－  
tion（モC）999／2001．A丘ertheintroduction ofthisintensive  

monitonng，thenumberofreportedTSEcasesinsmal1rumi－  

nantsmarkedlyincreasedinnearlyallmemberstates．  
InGerrnany，0－3・CaSeSOfscrapiehadbeendiagnosedfor  

manyyears；the色gurehasrisento31－119individualanimals  

withaltogether680utbreaksofclassicalandatypicalscraple  
peryearsince2002．Insomecases，thediseasecouldbede－  

tectedinupto56animalsofthesameherd．InGermany，nO  
TSEinfection has been diagnosed thus farin any of the  
12，∝粕goatstestedsincethebeginnlngOftheintensi負edmon－  

itoring．Regulation（EC）999／2001alsolaid downthateach  
TSEcaseinsma11ruminants wastobetestedby means of  
biochemicalmethodsoranimalexperiments（“straintyping’’）．  

ThismeasureservestoguaranteethatapossibleBSEinfectionl  
inthesesmal1ruminantspeCleSWOuldnotremainundetected．  
Sincetheanimalexpenmentalmethodsuseduptonowmainly  
for sciend丘cinterest［11，12］are very time－COnSuming and  

CO＄dy，血esamples areu5恨uy色相tteStdbymeansorbio－  
Chemicalmethods（analysis of the molecular weight，the  
glycosyhtionpro丘1e，andtheantibodybindinga臨nityofthe  

accumulatedpath0logicalprionprotein）【13－17］．Sofar，eVi－  

denceofBSEinfectioninsheephasnotbeenfoundinanyof  
the37classicalscrapieoutbreaksinGermany【17］，nOrdufing  
therelevanttestsperformedinothermemberstates．Thecases  
Ofatypicalscrapiewereexcludedfromthe5traintyping，Since  
thisTSEtypeisclearlydistinctfromBSE【18］．Activesurveil－  
1anceinFrance，however，and subsequent strain typing（ests  

gave cleaT eVidence ofa BSEinfectionin a goatthat had  
beendiagnosedwithaTSEinfectionin2002，   

nis丘柑t eVidencethattheBSEpathogen can crossthe  
species banier between cattle and small ruminants gave 
risetospeCialconcerninexperlcircles；insma11ruminants，  
the TSE pathogenesis clearly differsfrornthatin cattle．In  
Cattle，pathologicalpr］LOnPrOteinandBSEinfectivityremain  
Strictlylimited to the centralnervous system and only be－  
COmedetectableimmediate］ybeforetheoccurrenceofclini－  

Calsymptoms【19］・Thecombination ofrapidtesting ofa11  
beefcattle above a certain age（30monthsinthe EU，6fSt  
24months which was raised to30monthsinJune2006in  
Germany），in combination with the safe removalof SRM，  

thus presents an effective consumer protection measure．  
The siruationis di仔erentin sheep，Where the pathogen can  

bedetectedinvariousorgansystenlSVery SOOnafterthein－  
fection，above allin the nervous andlymphatic systems  
【20－22】■ItisthereforewelIpossiblethatan animaltesting  

negativeintherapidtestofthebrainslemhasalreadyaccu－  
mulateddisease－relate・dpr10nPrOteinandinfectivltylnOther  

OrganS・Since，however，TSEpathogenesisinsheepdepends  
on various factors，e・g・thePrPSc genotypeOftheaffected  
animaland the TSE strain，nO uniforrnteStlng COnCePf for  
thisanimalspecleSWOuldguaranteeTSEdetectionattheearL  
liestpossibIepolntinl二imeafterinfection・AnyBSEinfection  

in smalIruminants thus presents a potential］yenhancedrisk  
for the consumer as compared to the occurrence of the  
Same dlsease in carrlc 

CouIlt巧  TbtAlnum由一  Ca5eSWi山cumuladve  

of cases reSidencein UK＞6mon山s  

（numb訂alivc）  dudng仇ep仁山od1980－1996  
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義Asof7Åugust2006（http：〟“′WW．弓d．ed．ac．止）．  
bTTLePCrSOnfromFrancehadtravc－edregu．ar］yLOUKovermorethan  
lOyears5ince19g7．  
C¶lePerSOn加mJapanhadresidedintheUKfor24daysintheperiod  
1980－199（；．  

5．Theoccurrence ofvCJD  

First describedin the UKin1996，VCJD can be distin－  

guishedfromtheclassicalformsofCJDbothbyitsclinical  
andneuropathologicalcharacteristics［23－25］・Thenumbers  
ofcases observed world－WideareshowninTbble3．   

Outofthe162con丘medorprobablecases diagnosedin  
theUK，156patientshavedied，andinl12casesthediagnosis  
WaSneurOpathological1ycon丘med．OneChinesepatientwho  
diedinHongKonghadstayedintheUKfor．severalyearsand  
isincludedintheUKcases．TTtenumberofvCJDdeathsinthe  

UKreacheditspeakin2000with28cases；then，thenumber  
OfdeathsduetovCJDdroppedsharplythrough2005・Thisde－  
Velopmentcurrentlysupportsthehopethattheepidemicha＄  
SurPaSSeditspeakintheUK・Thisassumption，however，isstill  
unsafeduetothelackofknowledgeaboutthedisease，dura－  
tionoftheincubationperiod，andfrequencyofmanifestation  
dependentonthegenotypeatcodon1290fthepnonprotein  
gene・   

Asof28July2006，20cases have been diagnosedin  
France．The numberofprobableandcon丘medvCJDcases  
inFrancehasnotshownanydecline；3caseswerediagnosed  
in2004and6casesin2005．7seventeenindividualsinFrance  
havediedofvCJD・Thenumberofpersonswhodiedofprob－  
ableorcon丘皿edvCJDintheUKandinFranceupto2005is  
ShowninFig．1（StatuSOfthedataUK：3March2006，France二  
28February2006），  
ItisassumedthatvCJDiscausedbythesamepathogenas  
BSEincattle．Thisisbasedonthegeographicoccurrenceof  
BSEandvCJD，thebiochemicalsimilaritybetweenBSEand  
vCJDassociated phonproteins［26，27】，thenon－distinguish－  
abiliryofthepathogenstraintyping（incubationperiodsindifT  
ferent mouse strains，1esion patternsin the brain）【28・29］，  

induction of neuropathological changes in macaques afrer 

7－－1叩二仙・、～・Wふ1、′ゝゝJTllビrr／ゝし汀＼′C‖h】－しe   
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centralnervoussystembutalsoinperiph＆altissues［35】，  
especial1yinl少mphatictissues（tonsil，appendix，SPleen）・It  

istherefbreconceivablethatinftctionispossibleinpnnciple  
byreuseofinstrumentSingeneralsurgery，JnCluding鮎xible  

endoscopes．Recommendations fbr minimlZlngiatrogenic  
VCJDtransmissionswereputforthinApri12002［36］，with  
notesonthevalidationofdecontaminadon［37】，andthetest－  

ingofnew，instrumentヾOmPatiblemethods［38］．  
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Fig．1．D飽thscauscdbyprobablcaBdco血dvCJDiJ）theUKandFraJ）CC  

打om1995to2（X〉5．  

infbctionwithBSEmaterialverysimi1artothoseinvCJDpa－  
dents［30］，identicalbiologicalcharacteristicsduringtransmis－  

SionofBSEandvCJDmaterialtotransgenicmice［311，and  
COmparable pathogen characteristics（e．g・1esion pattems，  
Pr戸Cproteinpa任ems）【32】，   

Itisassumedthatinkctionofhumans occursviathefbod  

Chainbycontaminatedbeef．Itishigh］ylikelythatforfbod  
production，tissueofinttctedamimalswithhighpathogencon－  
tent，eSpeCiallybrainand／orspinalcordtissue，WaSuSedcon－  
SCiouslyorunconscious）y．Therouteofinttction打omuptake  
Ofthepathogenin▲thegastro－intesdnalductviatheN．vagus  
andtheN．spIanchnicusintothecentralnervoussystemcould  
be shown experimentalJy［33］．A possib］e transmission of  
Pathologicalprion by medicinalproducts，medicaldevices，  
andcosmetics containing bovine materialsecms toplay at  
bestasubordinatero）e，Sincetheana）ysisofthevCJDcases  

up to now fbr possiblerisk factors did not revealany  
suspicion・g   

Concemlng human to human transmission，thereis cur－  
rentIy no evidence fbrtransmission ofvCJD by transplants  
Or Other medicirla］products derivedfrom human material，  
e・g．Plasmaderivatives，albeittransmissjonbythisroutecan－  
notbeexcludedinpnnclple．However，threevCJDcasesar  
Seriouslysuspectedtohavebeencausedbybloodtransfusions  
（Cf．Section7）．   

Apartfrom this，there are noreports oniatrogenic vCJD  
infbctions worldwide，COntrary tO ClassicalCJD，Which was  
transmittedinmorethan100casesbypituitary（growthhor－  
mone，folliclestimulatinghormone）andduramaterproducts．  
Inisolatedcase早，infbctionbycornealtransplantationandby  
reused surgicalinstrumentS（intracerebralelectrodes）was  
reported［34】．Thetransmissionriskwasminimizedbysuit－  
ablemeasures（e・g・rePlacernentofthepituitaryextractsbyre－  

COmbinant products，Criticalselection of dura mater and  
COrneadonors，tTeAtmentOftheduramaterwithsodium hy－  
droxidesolution，uSeOfdisposab）einstrumentS）一  

Incontrast totheclassicalforms ofCJD，however，VC∫D  
Patients have measurab】e pathogen content not onlyin the  

6．Es（imationortJleeXten10rthespreadofvCJD  

Mathematical models have been developed to assess the 
extentofthevCJDepidemic．Esdnateswouldreqturesu伍－  
CientlyreliabJeinfbrmationonrelevantparameterS，e．g．mini－  
muminfectiousdoseintheeventoforalrouteoftTanSmission，  
extentofconsumptlOn Ofcontaminated beef，distribution of  
theincubationperiods，andinfbrmationon、thesusceptibility  
Oftheexposedpopulation．Thesebasicparameters arestill  
notsu餓cientlyhlOWn，andeverymodelcalculationisdlere－  
fbreinevitablyfraughtwithuncertaimies．Asaru1e，themodels  
takeintoaccounttheuptakeofthepathogenviacontaminated  
becfonly．SincehumantOhumantransmissionmightaddto  
theepidemic，inftctivityofparenteraladmimistration ofthe  
PathogenneedstobekJlOWn・Noestimateshavesotarbee  
publishedontheport）OtlOfpossiblevCJDcasesthatfbllows  
血isin托cdon route．   

ModelsdevelopedtoassessthevCJDepidemicintheUK  
iIlitial】yassumedthatonlyaportlOnOfthepopulationcancon－  
tractthedisease，basedontheobservationthatclinicalvCJD  
has developed onlyinindividuals whoare homozygous for  
me山ionine（MノM）at codon1290fthe prion protein gene・  
This applies to approx・40％of the Caucasian population  
（「hble4）【39－43］．  

Ineachmodel，diLrerentincubationperiodsforvCJD（upto  
60yeNS）anddifferingage－relatedsusceptibilitiesweretaken  
intoaccount．Themodelsimprovedwiththeincreaseofdata  
ontheactualprogressionoftheepidemic・Theestimatednum－  
beroffuturevCJDcasesintheUKcausedbyfbodofupto  
severalmi11ion t44〕could be revised丘rst to136，000［45］  

andlaterto7，000［46】．   

Currently，theincubationperiodanddegreeofsusceptibiト  
1tyOftheexposedpopulationarestilludcertain・Aboveal1，the  
polymorphismatcodon129seemstoplayaroleinindividual  
SuSCePtibility．WhileuptonowallvCJDpatientswerehomo－  
ZygOuSMrM，intheyear2004atransfusionrecIPlentWhow  
heterozygous at codon129（methionine／valine，MrV）was  

Table 4 

PolymOrphismofthepr．onproteingenejnthegenera7popu】a（ion，inCJDand  
vClD paticnts 

1ndjvidua】stesled  M／M  M／V  V／V  

Generalpop山ation  39－48％  42－50％  10－13％  

SporadicCJD  69－78％  lト15％  】0－16啄  

＼′口Da  lOO啄  0％  0％  

8TheNat10na】Creutzfeld卜JakobDiseaseSurve11lanceUnil（UK）：W、1JW  
Cjd・ed．ac－Llk  

M：methionir妃，V二Valine   

a C）inicaJvCJD cases．  
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