
3／6ペーづ  

Seenin vcJD（PrPSc type 4）・However，this could be distinguished  
from the typlCalvCJD patte工n bY an altered protease cleavage sitein，  

the presence of the metalion chelator EDTA．   

Conclu5ions  
Further studies wi11be required to characteri2：e the prion strain  

Seenin this patient and toinvestigateits etiologlC relation5hip  
With bovine spongiforn encephalopathy．This ca5eillustrates the  

importance of molecular analy5is of prion disease（including the use  
Of EDTA toinvestigate the metaldependence of protease cleavage  
pattern5 0f P工pSc・  

Cornmunicated by：  

PrdMED一皿il＜旦星9空長生空凹婆望堅塁主主上旦王望＞   

★★★★★★  

【The following 3 reports（3，4，＆ 5），appearing during the past month  
（l）ecember2007）describe new techniques for thein vitro assay of  
prions that pronise to accelerate their characterization and  

epideniology・－ Mod．cP］   

【3］vCJDin vitro assays  
Date ll Dec 2007  

Source：PNAS′ 26Ⅰ）ec 2007，VOl．104，nO．52′ 20908－20913［edited】  ＜抽王旦⊆＞  
Prion strain discriminationin ce11culture：The celipanelassay   

By Sukhvir P・Mahal★，Christopher・A．Baker＊，CherylA．Demczyk★′  
Emery W．Smith＊，ChristianJulius，and Charles Weissmarn．At the  
Department oflnfectoIogy．scripps Florida，5353 Parkside Drive，  
Jupiter，FI－ 33458；and王nstit11te O王 Neuropatb0lo9y，Unlve工Slty  
Hospitalof Zurich，Schne12：bergstrasse12，CH－8091Zurich，  
Sw土tze工1and．  

Abstract：  

Prions are thought to consist mainly or entirely of mi5folded PrP，a  
COnStitutivelY eXpre5Sed host protein．Prions associated with the  
5ame PrP sequence may occurin the forn of different strains；the  
strain phenotype is believed to be encoded by the conformation of the 
PrP．Some celllines can be per5istentlyinfected by prions and．  
interestingly／Show preference for certain st工ains・We report that a  
Cloned znurine neuroblastoma cellpopulation，N2a－PXl，is highly  
heterogeneous in regard to its susceptibility to RML and 22L prions. 
Remarkably，Sibling subcloheS nay Show very different relative  
SuSCeptibilities to the 2 strains，indicating that the responses can  
VarYindependently．Ve have a5SeZnbled 4 cel11ines，N2a－PKl′ N2しa－R33，  
I．D9 and CAD5′ Which show videly different responses to prion strains  
Fu4L，22L，301C′ and Me7，into a panelthat allovs their  
discriminationin vitro within2veeks using the standa吏d5Craple  
Cella55ay（SSCA）．  

Cornmicated by：  

P工dMED－mallく蜘旦＞   
★★★★★★  

【4］vCJDin vitro as5ayS  
Date：20 Dec 2007  

Source：Proc．Natl．Acad．Sci．USA，10．1073／pnas．0710152105【edited】  

i／contもnt／ab5traCt  

Prion detection by an amyloid seeding assay  

By David W．Colby，Qiang Zhang，ShuyiWang，Darlene Groth，Giuseppe  
Legname（Detlev Riesnerland Stanley B・Prusiner・At the ＝nstitute  
for Neurodegenerative Diseases and Depa工tmentS Of Neurology and  
Biochemistry and BiophYSics（University of California（San Francisco′  
n94143；and the Znstitut fur Physikalische BioIogie，Heinrich－Heine  
Universitat，40225 Dusseldorf，Germany．  

Abstract：  287   

http：／／apex．orac（e．com／pIs／otn／Pp＝2400：1001：13118188367355991829：：NO：：F2400＿PlOOl＿BACK＿”．2008／02／1   
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CJD（new var．）update 2007（03）蔓旦旦192旦塁工旦旦皇室  
CJD（new var・）update 2007（02）：South Korea，SuSp旦旦9191主旦二旦担旦  

2006  

blood transfusion risk 20く）61208．3468  CJD（new va工．），  

CJD′ t工an5mission 工isk － Canada（ON）20061；竣プこ呈旦旦ヱ  
CJD（new va工・）update 2006（12）星旦旦巨皇室＿9旦工互生きH主  

（11）呈岬旦  CJD（new var．）update 2006  
CJD（new var・）update 2006（10）呈旦旦亘1002・阜旦妄坦  

CJD（new var．）－ Netherlands：2nd case 20860623．1741  

－ UK：3rd transfusion－related case 2〔沌602O9．O432  CJD（new var．）  

CJD（new var．）  

CJD（new■ Va工．）  

2005  

CJD（new var．）  

CJD（new va工．）  

CJD（new vaf．）  

CJD（new var．）  

CJD（new va工．）  

2004  

update 2006（02）旦些蝮堅…旦旦二旦裂きj  

update 2006 20〔〉60111．0101  

2005（12）20051209．3547  update  

update   2005（11）20051108．3270  

update 2005（10）旦旦旦きユ旦些し二旦旦主旦  

update 2005（02）星旦9き旦乙主1。旦旦旦ユ  

ー UK：update 2005（01）些塗旦呈主土工」建旦亘  

CJD，genetic susceptibilitY  20041112．3064  

CJD（new var．）  

CJD（new 

CJD（new var．）  

CJD（new var．）  

CJD（new va工．）  

CJD（new va工．）  

CJD（new vaエ．）  

CJD（new va工．）  

2003  

ー UX：update 2004（14）嬰1206こ旦之旦旦  
一 口K：update 2004（10）三旦9旦旦里旦竺二塁旦主旦  

－ UK：update  

一 VK：update  
2004（02）20040202．0400  

2004（01）2DO40106．00  
ー France： 8th case 20041022．2  

ー France：9th case 2004ユ123．3138  

bl00d 5upply － UK 20040319．0758  

Carrier frequency study － UK  2004（〉521．1365  

一 口K：update 2003  CJD（new var．）  （13）20031216  

CJD（new var．）－ UK：update 2003  

2002  
（01）20030108．0057  

CJD（new var．）－ UK：update Dec 2002  

CJI）（new var．）－ UK：update Jan 2002  
2001  

20021207．5997  

0111．3223  

Var．），incidence ＆ trends － UK（02）20011124．2875  CJD（n  

CJD（n  

CJD（n  

CJD（n  
CJD（n  

CJD（n  

CJD（n  
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CJD（n  
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Var．），土ncidence ＆ trends － UX 20011115．2  
Var．）－ UK：エeaSSeS5ment 20011D29．267ユ  

Var．）－ UX：update Oct 2001  011005．2419  

Var．）－ UX：工eglonalvariation（02）  20010907．Z145  

20010906．2134  Va工．）－ ⅤⅩ：update Sep 2001  

200120010808．1872  Var．）－ UX：update Au9  

Var．）－ UK：9th AmualReport  

Va工．）一 口Ⅹ：update June 2001  

20010628．1231  

0010622．1188  

Var．）－ UK‥ update 3Jan 200120腑旦旦呈旦】  

…………‥．‥．‥．‥‥‥‥‥．………．Cp／m畠p／jw  
★雛椚川用♯附椚川ほ欄針椚＝用欄腋削‖用欄♯裾椚川Ⅷ欄雛糾糊ほ欄雛糾日用欄♯附則相川欄腋針目相浦♯  
★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★  

ProMED－mailmakes every effort to verify the reports that  

are posted． but the accuracy and completeness of the  

information′  and of any statements or oplnions based  
thereon，are nOt guaranteed．The reader assume5 allrisksin  

usinginformation posted or archived by ProMED－rn．ail． 1S＝D  

and its associated service providers shall not be held 

re5pOnSible for errors o工 Onissions or heldliable for any  
darnagesincurred as a result of use or reliance upon posted  

or a工Cblved Ⅱ仏terlal．  
★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★  

Become  a ProMEI）－maii Prenium  Subscriber  at  

／Prd4EDH三上1Pfem土um．sbtml＞  ：／／w榊．i5id．or   
★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★  

V土s土t P工OMED－mail■s veb 5ite at ＜ム乞tD：／ノア鱒，．タざ？ざ率軸i阜二？r蔓＞・  

Send alliterns for posting to： 里主望翌夏！攣旦星空型宣垂竺主主エ9王旦  

（NOT to an individualmoderator）．If you do not give your  

fullname and affiliation，it may not be posted． Send  

COrEmands to subscribe／unsubscribe， get arChive5， help，  

Ordomo¢  romedmail．orq．  For assistance from a  etc．to：m  

hunan being send mail to： 旦些王室  L⊆生望  

紺棚州糊紺榊冊柑棚榊紺柑豊附榊♯州州♯掴＃州榊……柑♯榊掴柑♯榊♯   

http：／／apex．oracle．com／pIs／otn／円p＝2400：1001：13118188367355991829：：NO：：F2400」PlOOl＿BACK＿．．．2008／02／1   
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＜背景＞輸血によるTSE感染のリスクはプリオンたん白の病理学的イソフォーム．（PrP5りの血中濃度に依存するが、細胞PrP（PrPC）の  
血中濃度によっても影響を受ける可能性がある。これらの濃度はpTpの血液クリアランスによって制御されるが、これについてはこれま  

使用上の注意記載状況・  

で評価されたことはなかった。  その他参考事項等  

研                   く研究デザイン及び方法＞ヒツジの滞製された原核生物の組み換えPrP（rPrP）の血液僕際は血矧クリアランスは、遺伝子型の異なる       代表としてノイアート（献血）の記載を示す。   
ヒツジおよび腎摘出されたヒツジを用いて測定した。スクレイピー関連のフィブリルの静注後のプロティナーセK抵抗性PrP断片（PrPre5）       2．重要な基本的注意  

究            への曝露についても、ヒツジで調査した。  （1）略   

報  ＜結果＞rPrpのARR変異型は、VRQ変異型よりもより早く除去された。感受性の高いホモ接合体のVRQヒツジのPrPC血紫波度は、ホモ       1）略   
接合体のAm抵抗性ヒツジのそれよりも大きく、PrP亡甲ARR変異型のクリアランスがVRQ変異型のそれよりも大きいことを不唆している。       2）現在までに本剤の投与により変異型クロイツ  

告 トJ            rprpの血紫クリアランスは、両方の腎臓摘出後は52％減少し、このことはrPrP除去において腎臓が重要な寄与をしていることを示して       フェルト・ヤコブ病（YCJD）等が伝播したとの報   
㊥  いる。PrPreSは、スクレイピー関連断片の静注後はゆっくりと除去されることが判明した。  告はない。しかしながら、製造工程において異常   
トJ   ＜結論＞PrP宿主の遺伝型及び生理痛理学的要因は、血液のPrPクリアランスを調節することでTSE感染リスクに影響する。このリスク       プリオンを低減し得るとの報告があるものの、理  
概            は、静江後にPrPreSへ曝露が続くことによって増大する。投与された物質は実際の種と異なるが、これらはPrPクリアランスのメカニズ       論的なvCJD等の伝播のリスクを完全には排除で   
要  ムを調査するためのプローブとして重要である。  きないので、投与の際には患者への説明を十分行  

い、治療上の必要性を十分検討の上投与するこ  

と。  

報告企業の意見  今硬の対応   

ヒツジに静江したプリオンたん白の血液クリアランスは、宿主の遺伝子的及び生理病理学的要素に影響を受ける      本報告は本剤の安全性に   
との報告である。  影響を与えないと考える   

これまで血妹分画製剤によってVCJD、スクレイピー及びCWDを含むプリオン病が伝播したとの報告はない。しか      ので、特段の措置はとらな   
しながら、万一VCJD感染者の血典が本剤の原料に混入した場合には、製造工程においてプリオンを低減し得ると      い。   
の報告があるものの、製剤から伝播する可能性を完全には否革し得ない。そのため、弊社の血紫分画製剤の製造   
エ程におけるTSE感染性低減に関する検証実験を加速し、自社データを早期に取得し、工程評価を行い、必要に   

応じてエ程改善を実施する予定である。   

一■■■■■■■＿  
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TRAⅣSFUSI州 COMPL川ATI州S   

Bloodclearanceofthepr10nPrOteinintroducedby ●   

intravenousrouteinsheepisinfIuencedbyhostgenetic  

andphysiopath0logicfactors  

l杉roJ殉〟e－G町招′疏Ⅳ加ゎpfcα戒一且郡外G畑ね血が嘩画釘励加加兢々M那珂G王JfJ肋〟me乃如以明  

月おm乃月βZαeんα乃dpね「柁－エ0昆ね乃以ぬjわ  

ransmissi！）1e spongifbrm encephalopathies  

（TSEs）are neufOdegenerative diseases that  
OCCurinhumanS（e．g．，Creutzfeldt－Jakobdisease  
【CJD］）and animalsincludingsheep（SCrapie）  T  

BACKGROUND：Theriskoftransrnjssiblespongiform  
encephalopathy（TSE）transmissionbyb100dtransfu－  
SionisdependentonthebJoodconcentrationsofthe  
Patho（ogicisoformofprionprotein（PrPsc）bulmayalso  

beinf7uencedbyb100dconcentrationsofceJ［uJa＝⊃rP  

（PrPc）．TheseconcentrationsarecontrofIedbythe  

b（oodclearanceofPrP．whichhasneverbeen  

eva山ated．  

STUDYDESIGNANDMETHODS：ThebJood（actually  

P］asma）dearanceofovinepu哺edprokaryotere？Ombi－  

nantPrP（rPrP）wasmeasuredingenotypedandin  

nephrectomizedsheep・T71eeXPOSuretOPrOteinas8K－  

resistantfragmentsofPrP（PrPres）aherint（aVenOuS  

（lV）administrationofscrapie－aSSOCiated他用苧（SAFs）  

扉甲aJsoinvestigated′inasheep・  

RESULJS：TheARRvariantofrPrPwaseIiminated  

morerapid）y廿IanitsVRQcounterpart．ThePrPc  

PIa岳maconcentrationsinhomozygoushighrysuscep－  

tibleVRQsheepweregreaterthaninhomozygous  
ARR－reSistantsheep．suggestingthatcIearanceofthe  

ARRvariantofPrPcwashigherthanthatoftheVRQ  
Variant．TheplasmacJearanceofrPrPwasdecreased  
by52percentafte（abilateraJnephrectomyindicatjng  
thesignjficantcontributjonofthekidneysineliminating  
rPrRPrPreswasshowntobes10WJyeliminateda什erlV  

adminjstrationofscrapie－aSSOCiatedfib用S．  

CONCLUS10N：PrPho占t9enotyFieandphysjop？tJ10－  

JogicfactorscouIdinfruencetheriskofTSEtransmis－  
sionbyrnodulAtingb100dPrPcIearance．Thisriskwas  
increasedbythesustainedexposuretoPrPies’afterlV  

administration．］tshouIdbenotedthatalthoughthe  

materialsthathavebeenadministered（rPrPandSAFs）  

WerenOttheactuaJspecjesofinte（eSt，theycanbe  

OfvalueasprobesforinvestigatingPrPclearance  
medlanisms．  

and cattle（bovine spoligiform encephaloi）athy［BSE】）．  
Thesediseasesarecharacterizedbythecerebraldeposi－  
tionofthepathologicisofbrm（PrPsc）ofahost－enCOded  

Ce11ularprionprotein伊rPc）thatishigh1yexpressedinthe  

brain，   

Attemptstodetecti皿鮎ctivityinthebloodofardmdls  

naturanyafFtctedwithTSE have oftenbeenincondu－  
Sive・l・2prpscL？rinfbctivity；however，hasbeenevidenced  

inbloodfromintracerebrauyinoculatedrodents3andin  

ABBREV］AnqNS：MfFr＝meanreSidencetiJne（5）； 

Plgn＝Plasminogen；PrP’ごprionprotein；PrPc＝CelluhrPrP；  

PrPres＝prOteinaseX－ZeSistantfragment（）fPrP；PrPsc＝  

path0logicisofbrmofPrP；rPrP＝reCOmbinantPrP；SAF（S）＝  

SCraPie－a蝕ctedfibril（s】；TSE（S）＝tranSmissiblespongifoml  

encephalopatby（－ies）・  

FromtheEcoleNadonaleViterinairedeTbulouse，UMR181  

Physiopath0logieetTbxicologieExp6rimentales，rNRA，ENVTI  

UMR1225hterattionsHbtes－AgentsPathogとnes，NRA．ENVTI  

Tbdouse；andhstitutNationaldelaRechercheAgrono坤que・  

Ⅷ892V辻0logieetI血unolo由eMol‘c山ak鴨Jou㌢en一丁osas，  

Fr血ce．   

JWTtzssTqlrintTque＄tStO：Pierre－LouisTbutain，UMR181  

Physiopath0lo由eetTbxicologieExperimerrtales．NRA．ENVT；  

EcoleNadonaIeVit‘rinairedeTbdouse，23chemindes  

Cape11es，31076Tbulouse．France；e－mail：PLtodtain＠envt．h  

Thisstudywassuppor【edbygr叩tS＆omtheFrench  

NationalInsdtuteforAgronomicalResearch（INFtA）．丘omGIS  

pnon，andDQE軋Theauthorsdeclarethattherei5nOCOnBict  

O一山terestrdadveto也em句OrSOurCe50f餌nd血g也atwo山d  

pfejudicetheirimp由tialityrelativeto血eresult＄Ofthestudy・  

ReceivedforpublicationAp血17，2007；revisionreceived  

August2，2007，andacceptedOctober20，2007・  

doと10．1111／j．1537・2995．乏007，01628．x  

WSFUSION2008；48：609－619．  

VoJume48．Aprif2008 －mANSFUStON 609   
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GÅYRARD FrÅL  

bloodofsheepnatural1y40reXPerimentallyinfectedwith  

SCrapie50rBSE・4・6  

bidencethatvariantCJD（VCJD）istransmittedby  

transfusion has accu皿ulated，initiaily from animal  

models，includingprimates，inwhichthehighe抗ciency  

Oftheintravenous（Ⅳ）routeofinLbctionfbrBSEtransmis－  

Sionhas beendemonstrated・7Thereis nolongerany  
doubtcdncernlngthe risk ofblood products obtained  

ftomindividuals duringthe presymptOmatic phase of  
VCJD．Athird case ha琴 been．reported of autopsy－  

COn丘rmedvCJDin鈷ction（andasecondcaseofcJinical  
VCID）fromacobortofrecipientswhohadreceivedtrans－  

fusedbloodproductsfromindividualssubsequentlydiag－  
nosedwithvCJD．8Morerecendy；afourthsymPtOmatic  
C鮎eOfvCJDinfectionhasbeenidentiBedinapatientwho  
receivedatranSfu畠ionfromthesaⅡ1edonorasthethird  
CaSe．9Thisfourthincidenceconsiderablystreng血ensthe  

evidencefbrpriontranSmis？ionbytran亭fusion．10  

The pathogenesis bf TSE disease中iかIightsthe  
importanceofthePrPcasasubstrateforPrPscreplitation  
intissue．Hence，血eriskofTSEtranSmissionbyblood  
traLnSfusioncotildbeafFectedbythelevelofbloodPrPc．  

Thisiscontrolledbyits、OWIlbloodclearanCeandmodified  

by払ctorsa銀∋Ctingthi畠Varial）1e＿ThetranS如sionriskwin  

dsodependonthe坤ilityofth寧body＿tOCleartheAbnor－  

malpdoh．proteh呼fPsc）．thdtis，theplasma（blood）  
七1earance．Thiscleamnce壷ble；essentialtotheestimaL－  

tionofsystemicexposure，hasneverbeenevaluated．  

Theaimofthiss叫dywastodocumenttheexposure  
Ofsheeptotherecombinantprionproteih（rPrP）afterⅣ  
a血中istrationandtoidend秒geneticandpathophysi－  
0lo軒鱒torsthatmightmodulatesuch、exposure・Sheep  
WereChpsenbecause’ofthesimilarityofthepathogenesis  
OfscrapiewithvCJDandbecausetheimpactofPmpgene  
polymOrPhismonthesusceptibilitytoscrapieihfec事ionis  
We11documented．TheV136R154Q171（VRQ）andAmaneles  
haveconsistentlybe占nassociatedwithhigh．suscepti－  

bufyand nat血alresistanCe tOthe dhidaldisease，  

respectiⅧ1yll‾ualthou由atyp阜talscrapiestrain（S）can  

naturauy．ihfectsheephafbqringltheso－Calledresistant  
PrPgenotype・14TheARRandVRQgeneticv訂iantSOfthe  
PurificdproLaryotcrPrPwcreu鱒dasprobcsandonlyas  
PrObes（SeeDiscussioIl）totestthehypothesisthatthe  
higherintrinsicstabilityoftheVRQv由i叫relativetoits  
ARRcounterPart15・16coddresdtinaiowerinvivoclear－  
anCerateOftheⅥlQprotein．   

Thisapproachd占oauowedustoexaminethehypoth一  
七Sishatthesuqect，寧genedcb色味紆0血dcoulddirectly  

influencdPrPdearahceandtd．evaluatethecontribution  
OfthekidheystotheoverddearanCe，OfplasmaPrRthe  
kidneybeidga坤可OrbrgaR鮎fproteincleaLranCe．17me  
魚te of ovine proteinaseK－reSistantfragment of PrP  
伊rP托S）duringthe蝕苫thoursafteritsdirectentryinthe  
bloodwasalsoevaluatedinonesheeptoassesstheability  
Ofthebodytoclearthescrapleagent．   

… Ⅷ加＄印StON VoIume48，仲代ほ008  

MATER暮ALSAND METHODS  
General  

Al1experimentalprocedureswereperformedinaccor－  
dancewithFrenchlegalrequ∬ementSregardingthepro－  
tectionoflaboratoryanimals andunder auth0rizadon  
numbei31242fromtheFrenchMinistryofAgriculture．  

Design  

Theo叫ectivesofExperimentlwerel）tocomparethe  
pharmacokineticsofthBVRQandARRgeneticvariantsof  
the purified prokarYOte Ovine rPrP；2）to examinethe  

influenceofthegenotypeofthetestmimalopplasma  
pharmacokineticvariables ofrPrP；and3）to testthe  
hypothesisofafirstpasse鮎ctatthelevelofthebrain．  
thatis，directtrappingoftheproteind血gitsinitial  
transitacrossthehead．  

The experiment was perfomed on eight healthy  
RomanOVeWeS：fourhomozygOuSVRQatcodons136，154，  

and1710fthePmpgeneandfotqhomozygOuSARR・The  
VRQeweswerelyearoldandweighed42・1±．2．7kgaLnd  
theARReweswere2yearsoldandweighed5l．2±5．5kg．  
Theexpe血entinvoIvedtwoperiodsseparatedby2days．  
Duringthetwoperiods，thee叩車やCeivedanⅣadminis－  
trationofrPrP（VRQYS・AkR，0てp早甲g／kg）accotding‾toa  
CrOSSOVL：rdesigll・’托ndayslatcr．oneARRandLwoVIIQ  
ewesreceivedanihtra叫eTial（e中郷中和鱒嗅dminis－  
trationoftheⅦQサボaht（0・02m研穀ややmparethe  

pharmacokinedcvariable＄OffPrP雄eraヰefihlandⅣ  
admi血誌tmdpnsこ   

Theexvivostal）ilityofthe申rian長ofiprp 
andplasmawascomparedbyseparate吋ad4ingIヰ5ngof  
eachoftheARRandⅧQぬriantoftPtPtolO一叫．aliquots  
Offfeshsheepbloodandplasmathatwereincubatedat  

370CunderconstantStifring．Sa皿Plesweretak占nato．5．l．  

2，3．4，5．6，and24hoursL笹e・plismawasimmediately  

SePa∫atedfrombldoda丑ercentrifugationfbrlOminutes  

at1400×gandal1thepl由masa皿pleswerestored at  

－200Cun也Prpaぉ叩   
Fxperiment2wasd9Signedtobvd甲tetheroleofthe  

kidrLW＄ihihedcaranceof理rP．andtoexamine血efateof  

PrPresafteritsdirectentryinto．theb190d・Thefirstpartof  

the印erimentwasperformedwiththreehcauneeWeS  
aged血m5to8▲yearSand鵬ighing38to55kg．Thephar－  

macokinedcvariablcsoftheVRQⅥ血antOftherPrPintra－  
VenOuSly a血血istered（0．02鱒g／樋Were det占皿ined  
befbre（COntrOlperiod）andimmediatelyaf（erabilateral  
nephrectomy（experimentalperiod）．Ddringthecontrol  
period，OneeWe、WaSaneSthe也：edaccordingtothesame  
PrOtOCOlasthatusedfor＄WgeryD血gtheexperimental  
period，Whichtookplacelto14dayslateちaneSthesiawas  
inducedwithsodiumthiopental（N郎donal，Merial，Iqon，  

FranCe；20mg／kg）and maintained fbr 24hours by  
repeatedadmihistradonsofO．2tod．3mgperkgsodium   

294  



8LOODCLEARANCEOFPrP  

thiopentalat20－tO30－minuteintervals・Theeweswere  
buatera山ynephrectomiヱedaccordingtothemethodpre－  
viously described・18Immediately af（er surgery，three  
controlbloodsampleswereobtainedat20－minuteinter－  
valsandtheVRQvaLiantwasintravenouslyadministered、  
Theewesweresacri丘cedinextremis．ThesecondpartOf  
theexperimentwasperfbrmedwithoneyounghcaune  
eweaged6monthsandweighing30二5kgthatreceivedan  
Ⅳadministration of125mL of scrapie－a茸ected負brils  
（SAFs）in0．8molperLurea、ThequantityofPrPre占admin－  
isteredwasevaluatedat75LLgequivalentofVRQrPrf！  

Tbn－mnliliter blood samples were co11ected at  
20－minuteintervalsfbrlhourbeEbreadministradon；atl．  

2．4，8．15，30，45，60，90，and120minutesafterthevariant  
admhistration；atl－hourintervals fbr12hours；and  
丘nauyat24，36，and48hoursafteradmi血stration，fbr  
Experimentlandthe丘rstpartofExperiment2，reSpeC－  
tively．ThesameprotocoIwasusedforthesecondpar（Of  
Experiment2exceptthat15－mLbloodsampleswerealso  
obtainedeverydayuntilDay7afteTSAFadministradon・  

For山1experiments，inintactewes，antheurineinthe  
bladderwasremovedbefbretheadrninistrationsandthen  

atl－hourintervals fbr12hoursand at3－hourintervals  

duringthefbnowing12hour＄・The・tOtalvolumeOfurine  
removedwasmeasuredineachcase．  

intraanerialcath9ter（召D Carefl0叫Becton Dickinson，  
LePont－de－ClaiⅩ，France）insertedinaLneSthetizedewes  

2daysbeforetheadministrations・TheVRQandARRvari－  
antsoftheovinePrPwereexpressedin凸cherichiacoli  

and purified according to the method previously  
described，15previousauthorshaveshowIlthattherecom＿  

binantprOteinsaremonomericinsolution．Thevariants  
Werekeptat40Cinsolutionin20mmol／LMOPS（Sigma一  

Aldrich）・pH7・25・ataCOnCentration ofapproximately  
lmgpermL・Theproteinconcentrationwasmeasured  
fromtheopticaldensityat280nmwiththe extinction  
COe抗cientof58718・OmolperLpercm・ARRandVRQ  
SOlutionsofrPrPwetepreparedinsheepplasmaatacon－  
Centration ofO・2mgpermLandkeptat－20BCforan  

administrations．  

Blood samples were co11ected 丘・Om theleft  
jugular vein via an indwelling catheter into 
ethylenediaminetetraacetateTCOntainingtubesand cen－  

trifugedfbrlOminutesat140Oxg・Theplasmawassepa－  

ratedandstoredat－200Cuntilassa）乙Urinewasobtained  

viaanindwellingclosed山・etiiralcatheter（翫sch，Tbleflex  

Medical，LeFaget，France）thatwas．keptinthebladderfor  

24hours・Sampleswerestoredaト200Cuntilanalysis．  

QuantifidationofPrPwithatwo－Site〔enヱyme  
im叩叫OaSSay  

TⅣ0如叩un？mPtficassaysweread坤ted鉦0軸the品ethod  
preyiouslydescribed・19｛二恥eplasma叩ヰ：血寧CpnC早ntra－  

tionsofp叫鱒eqpゆ桓ryo！er呼inall．甲叫ple＄、Weremeal  

Sured by ELISAWith・BAR210∴叫anti⊥N▲terminal  
monoclonaiantibody（MoAb）ヂrecQgn34zlgrQSidues．26to  
34andthe12FlOTAchESpiBio（Mぉsy，JFrance）antibody；  
ananti－CterminalMoAb recogruzmgresiduesbetween  

aminoacids154and171．NativeplasmaPrl！whichlacks  
theBAR210epitopes，WaSnlOmitoredbyELISAinplasma  
SamPlescollectedbeforeadministrationoftherPrRwith  
theSAF34and12Fl．0－Adl王；SpiBioantibodies．Standard  
CurVeSrangingfromO・5td2Png・permLwereestab止shed  

bydhltingrPrP（VRQandAFB）5novineplasma．mine，Or  
enzymeimmunoassay【放射bu蝕r（0．1甲01／Lphosphate  
bu鮎r，PH7・4，0．15mol／LNaCl．0・1％BSA，NaN30・01％；  
Sigma－Aldrich）．   

Plasma（ourine）rP上PノCOnqen申tions 
1ated丘omtheopticalr由dingsbbtain占dbyre飴renceto  
thestandardcurveestabl誌hedwithpl甲ma（OruTine）  
supplementedvdththecorr？SP¢ndingvadanLN血eprp  
plasmacopcehtration畠′berecalculated如血”th占optical  

readings obtained by refbrence tdthestandard curve  
establishedwithEIAbu瓜irsolutions oftheva亘antsof  
rPrI！Asanillustration．standardcurves（1ft）VincrPrPill  
E仏btl鮨rorh■わ1as血a訂e血0血1山頂＆1・   

Thelimitofqu血塩魚cationofnative 
WaS▲0・5ngper 

pla中a’s血plessupplemente4withthe 
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Brainextraction  

Brainf：SamPles were obtained from three Romanov  
homo写ygOuSVRQ ewesnaturany′a鮎ctedwith亨Crapie・  

The加zenbrainsamPlesweてehomogenizedtoglVea  
之ope準nt（Wt／VOl）suspensioninbu鮎r（Bio－RAd，Mames  

laCoquette．France）and PrPreswas extractedwiththe  

puiiLication protocolofthe Bio－Rad TSE test（rrbSeE  
Sheep／goatpu偵cationkit，Bio－Rad）exceptthatthe丘nal  
precipitatewassolubilizedwith4moIperLlⅡea（Sigma一  

Aldrich，Lisle d’Abeau Chesnes．FranCe）and stored at  

－200Cuntiladministration．The extractwas d己uted負ve一  

fo1din0．1molperLphosphatebu蝕rcontaiminglmgper  

mLbovineserumalbuminCBSA）andO・15moIperLNaCl  

（Sigma－judrich），heatedatlpOOCfor5minutes，andsoni－  

catedfor15minutesat560－Wpower苧ettingmahssonic  

95HL，Prolabo，FbntenaysousIiois，France）inthehour  

PreCedingtheadministration．ThePrPrescontentofthe  
SOlution was measured byenzyme－1inkedimmunosor－  

bent assay（玉LISA）．Seventy一缶ve microgramS OfPrPres  

（equivalenttoVRQrPrP）wasobtainedfromlOOgofbrain  

也ssue．  

Administrationandsampling  
TheIV administrations were performedintheright  
jugularveinviaanindweningcatheter（Hemocath．Vygon．  
Ecouen，FranCe）．Theintraar［erialadministrationswere  

Pe血rmedin血e right e幻emalcarotid artery扇a aLn  
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appropriatevolumetOCOnSiderwhendeterminlngthe  
amountofPrPinthebodyatequihbrium，WaSObtained  
丘om  

Ⅵs＝Ⅵ【1十（k12／kzl）】，   

whereVtisthevolumeOfthecentralcompartment，k12is  
thenrst－OrderrateconstantOftranSfer丘omthecentral  
compartmenttotheperipheralcomp孔正ment・andk21is  
the丘rst－Orderrateconstantoftransftrffomtheperiph－  
eralcompartmenttothecentralcompartment・Thetotal  
plasmaclearance，Whichexpressesthecapacityofthe  
organlsmtoe王iminatepfOteins（CITOT．mL／Bg・min）），WaS  

calculatedwith  

CITOT＝dosq（AUC，   

where AUC is the area under the plasma PrP 
concentrationptime curve Obtained byintegratingthe  
equation  

AUC＝A／α＋B／β．   

Theclearanceofdistributionwascalctllatedwith  

CID＝k12Ⅵ，   

Theappropriatevolumetoconsiderwhencalculatingthe  
amOuntOfPrPremammgwhenthepseudodistribution  
equilibriumha｛beenreached，V8E％（mL／kg）wasobtained  
丘om  

V打出＝CIT町／β，   

whereβisthesIppeoftheterminalphase・Theterminal  
plasmahalf－1ifb（tl′2，min）wasobtainedfrohl  

tv2＝bg2／β・  

Dilferentmeanresidencetimes（Mm）werecalcu－  

1ated．24TheMRT（min）．thatis．themeantotaltimetaken  

foreachPrPmoleculetotranSitthroughthebody，WaS  
calculatedwith  

MRT＝（AルZ＋B／β2）／（〃q＋吋β）．  

TheMfrrinthecentralcompartment（MRTc）．thatis，  
themeantimespentbytheproteinwithinthemeasured  
compartmentwasobtained仕om  

MRTb＝Vk10，   

whereklOisthe丘rst－OfderrateconstantOfelizrlination  
加m也ecentrdlcompartmeflt．TheⅦ打intheperipheral  
coinpartment（Mm，thitis，theme叩times－entby  
the proteinoutsidethe measured 
obtained丘・0Ⅱト  

MRTi＝MRT－MRlも．   

StatisticaJana［ysIS  

Resultsarereportedasmean±standarddeviation（SD）．  

Sta也sticalanalyseswereperformedwithcomputersoftT  

Ware（SYSTAT8．0．SPSS，hc．，Chicago，II．）■PrPconcentra－  

tionsbelowtheJimitofquantiLicationoftheassaywere  
arbitrarny丘xedatO．5ngpermL．pVhlueslowerthan0，05  

WereCOnSideredassigniBcanLThepQarmacokineticvari－  
ables ofPrP genetic variaJltS Were COmPared between  
homo2・ygOuSARRandVRQeweswithrepeated－meaSureS  

anaiysisof）arianCe仏NOⅥl）withewesasaraJldomeifect  

factorandthegeneticvariantOfPrRtheewegenotype，  
andtheirinteractionsasfixedeffectfactors・Thegenotype  

e鮎ctwastestedwith’’ewewithin－grOupVarianCe”asthe 

administration were compared by a paired ttest. Thee 
e圧ectofgenotypeonbasalplasmaPrPcconcentrations  
WaSanalyzedwithrepeated－meaSureSANOVAwithewes  
asarandome蝕ctfactor，andgenotypeandtimeasfixed  
eifectfhctors．ThemeanpharmaCOkineticvariablesofthe  
rPrPobtainedbeforeandafternephrectomywerecom－  
paLredbyapairedttest・Thee鮎ctoftimeonplasmaPrP  

COnCentradonsinvitro Wasamalyzed by ANOVnwith  
medium（bloodvs．plasma），geneticvafiant，andtimeas  

丘Ⅹedeqectfhctors．  

RESUu「S  

Phirmacokin占ticvariabIesoftheprokaryoterPrP  

Figure2shows，inarepresentativeewe・’thesemilogarith－  

rhicplotsoftheARR血dVRQvariantsofthepurified  
prokaryote rPrP afterⅣadministration（0・02mg／kg）・  
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円g・2・Repre8eIl｛a伽eplasmaco皿αntradom＄O一也egenetk  

Ⅵ止iantsofprPa氏erⅣad皿i山＄血doIl．T血eobservedARR（○），  

ⅧQ（●），皿dco車叩On曲Ig丘ddAm（血h伽ei狐d血q  

（血ick血e）pla5m8CO血Centia伽n5We托Obt血dh8鱒p托－  

s印h伽hom？耶Ou＄Ⅶq血叩也細浦Ⅳ8d血由鵬一  

触n80f血eA紙皿dVRqgeneticv鵬弧長o一也叩山鳩ed  

血eproka叩｝terprpatado8eOnLd2血gperk＆  
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Fig・5・RepresentativepIasmaconcentrationsofPrPa允erits  

admi山s鵬donbe氏，re鋸Ida触rnephrectomyTbe叩bol＄  

represent血eob＄emdplasmaconcentra也onsofVRQvadant  

Of也epur漬edo血erprpobt由nedbebre（●）mda丘er（○）a  

bilateralnephrectomylnarepresentativesheepintravenously  

a血ministeredwi山地eVRqv町iantatO・02mgperkg．The  

linesrepresentthecorTeSPOnding丘ttedpIasmaconcentra－  

don＄OftheVRQvariantobtainedbefore（thickline）andafter  

（血inlhe）mephfeCtOmy  

0  100   200   300   400  

Time（min）   

fig・4・Representadveplasmac血centrationsofPrPaccor劇ng  

toitsrouteofadministratjon．Theobserved（＋）andcorre－  

5p血亜喝飢ted（thicklhe）pl鮎maCOnCenけadomof血eVRQ  

Ⅵ汀ianto一山epllri丘edovheprokaⅣOterPrpwereobt由ned  

嘘erⅣadminis鵬dono仙evぴiantqu匹Iarvein）atO・02mg  
perkgzLndtheobserved（○）andcor托SPOndingLitted（thin  

line）pla5maCOnCenbⅦdon50一山eVRqⅥ漬antwereobt由md  

ポ【erit＄ad皿i血sα8donat血esamedoseby血ehαa訂terial  

rollte（externalcarotid）harepresentat王veARRsheep・  
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TÅBLE2．Pharrnacokinetjcvariables（nledn±SD）   
oftheVRQvariantofthepurifiedprokaryote  

therouteofadmlnjstratfon＊  rPrP according to 

Routeo†administration  

lV  lntraarteria】  ＼伯而ables  

1．98±0．41  2，41±0．90  

85．8±28．3  88．4±18．8  

40．6±9．10  47．8±12．2  

74．0±26．7  72．4±26．3  

eh血mU（鴫・m呵  
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Vc， 
V由．mL欣g  
Vi鵬，mUkg  
MRT，hin  
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Fig16．PliLSmaPrPresconcenLrationsafteradministr＆LioJlOr  

紺＄Oh也om．TIle町Ⅱlbolぷ托preSent血eobseⅣedpla£叩a  

concentmdon＄OfPfpresObt血edwi血仙epl辞l－COatedbeads  

edracdonmethod（○）oraftera600Cheattreatment（●）ina  

8heepintmenousけ8d皿i山steredanSAps0111don00nt血ing  

a75≠g叫entofVRqprokaⅣOterPrRTbelh郡代pre＄emt  
血ecormpon亜ng丘恍dpla5m8COnCen加tion5meaSWedby  

也ePlgn一00atedbeadsme血d（tllh止ne）姐da鮎ー血e60。C  

bealtrねtnent（血id【1h匂．  

COmPamnentObtainedaf［erneわhrectomywas slightly  

lowerthanthatobtaineddtiringthecontroIperiodbut  
this di鮎rencewasnotrelevant（22．5±9．82rhL／kgvs．  

24．0±9．69mL／kg；tteSt，p＜0．01）．Nootherpharmacoki－  

neticvariableswereaEectedbynephrectomy・   

Fi卯re6showsthe temporaldecreaseinplasma  
PrPres concentrations aftertheⅣadministratidndfan  

SAFsolutioncontaining75膵equivalentofVRQrPrl！  

Af［efarela也vdyfastdistrib鵬onphase，theplasmaPrPres  

contentra也onsd6creasedveryslowiyand reachedthe  

detecdonlimitoftheassay（7．5ng／血L）24hoursaf（er  

adhinistration・¶1eeSdmatedplasmaclearanceofPrPres  

Vo（ume48，Ap州2OO8 TRANSFUSJON 615   

227．6±359．3  

30．8±8．70  

19．5±2．50  

11．3±7．10  

233．2±30．1   

37．9±12．9  

20．5±1，48  

17，4±11．5  

Thepharmacokineticva血b［eswereobta‡nedafteranlV  
OuguIarvein）oranintraarterlaI（externaJcarotid）adminiStra－  
tionoftheVRQvariantatadoseofO．02mgperkgtothree  
Sheep．AbbreviationsareexplainedjnTabFel・  

MechanismsofpfasmaPrPcJearanc  

Figure5showsthetemporalveLriadonsinplasmaconcen－  
trationsoftheVRQvariantOfrPrP‘政erⅣadministration  
OfO・02mgperkgtoarepresentativesheepbeforeand  
afterabilatetalnephrectornyFigure5showsthedramatic  
e鮎ctofnephrectomy，withamuchslowerelimination  
rateinthe nephrectomized sheep・The mean plasma  
clearanCeOftheVRQv訂iantWaS2．1timeslowerafter  

bilateral 

0．75±0．36mL／O：g・min）；tteSt，p＜0．05）．Theren山  

ClearancederivedfromplasmaclearanCeValuesobtaiJled  
beforeandafternephrectomy（0．81王0．30mL／快g・mih））  

represented52percentofthetotalclearance・Themean  
residence time of the proteinwas 2．6－fo1d higher  
（24．2享7．6hhvs．65．2±2．6min；p＜0．05，tteSt）after  
nephrectomyTbemeahvalueofthevolumeOfthecentral  
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urine・Thisisnotreal1ysurprisingbecausemostofthe  
low－mOlecular－Weightproteins（hereapprox．23kDafbr  
OurVariantS）thatarefi1teredthroughtheglomerulusare  
metaboli2，edbyenzymeSlocatedinthebruShborderof  
thetubularlumen・之6wedidnotinvestigatetherenalclear－  
anCeOftheARRvariant・Itisgenerallyaccepted，however，  
thattherenalexcretionofproteinsismainlygovernedby  

theirsizeandthatthesievlnge鮎ctofglomeru1arfi1tra－  
tionisindependent′for smal1proteins，Ofmolectilar  

Charge270r Other confbrmationaldibrences．Because  
ARRandVRQareofthesamemoleFularweight，itcanbe  
hypothesizedthattheobserveddi蝕renceinclearanceof  

theÅRRandVRQrecombinantprOteinswasofn9nrenal  
Ongln・  

NonrenalclearanceofrPrPwasphrdyexploredinour  
experimentandthedirectmetabo止smofrPrPbyplasma  

proteasescanbeexcludedbecauseweshowedthatthe  

Plasmaconcentrationsobtainedfrombloodorplasma  
SuPPlementedwithei也ertheVRQortheÅRRvariantand  
incubatedat370Cdidnotvaryovera6－hourperiod，that  
is．ati甲egreaterthanthatrequiredtoobservePrPelimi－  

nationinvivo・Simi1arly，WeCaneXCludeaselectivetrap－  

Plng¢ffPrPinthebrainbecausetheriwasnpevidenceof  
afirst－PaSS e鮎ctwhenthe fecombinantproteinwas  
direc¢yadministeredthfOughthecarotidarteryItislikely  

that；asformanyotherproteins，themainnonrenal七1ear－  
ancemechahisminvoIvesthereticuloend6血申狐毎tem．  

Theliverwasshowntb？Ontribut占sigmi6can曹tすptotein  

metabolism・eSPeCiany through re呼蕪空＊ediated  
endocy（OSi！followedbydegradationin、一bFSO讐meS三¶出s  

mechani血contrarytothebulkfi1trationq桝鱒桓htthe  
gloplemiarlevel，islikelytobeamoresp亘嘩‡癖，C¢s＄Of  
protein eliminationthat could explainth色‾di飴rence  

incleqranCethatweobservedbetweenthetwotested  
Variants．   

Itisgenerallyacceptedthatproteinsareihiti山1ydis－  

tributedintotheplasmavolumeandtheilmOreSlow吋  
intotheinterstitial瓜uidspace．TTdsviewissupported 

bythe present e】甲eriment wheretheinidal・distribu－  

tionvolumeOfrPrPapppximatedto。thatoftheplasma  

VOlurne（OVCrau meanVc＝431nL／k8）；in contrasl．thc  

VOlumeOfdistributionassociatedwiththetermihaldispo－  
SitionphaseofrPrPwasofthesameOrderofmagpitudeas  

thevolumeムfextracenularnuid（V粗＝162血Ikg），indi－  

CadngthatatleastafractionoftheadhihisteredrrW  

gained access tothe exはacell山ar瓜uid．0wing tothis  

restrictedせistribution．theoveranmeanreSidencetimeof  

therecombinantproteinwa＄rather－short，r叩軸glfrom  
14．5to52血tes，despite－thelowclearanCeLtate・The  
qeatermeanreSidehtetirneoftheVRQ血i疎dlen  
comparedwiththat oftheAm両血如t■率 
expl血edbythegreatermeanreSidencetimeof・th；vRQ  
Ⅶriantinthecentralcompartmentaslmeas山毛d鴎the  
Mm（2bmhvs．12．5min）．BycontrasttheMRTt¢・e・，the  
ovefallMRToftheproteinintheperipheralcompar［－   

WaSO．240rO．43mLper（kg・min）basedontheresults  
Obtained after Plgn－COatedmicrobead capture or600C  
heating，reSpeCtively．Theestimatedmeanterminalhalf－  
livesobtainedafterPlgn－COatedmicrobeadcaptureorby  
th色60’Cheatingmethodwere58and41hours，reSpeC－  
tively．Themeanresidencetimeandthesteady－Statedis－  
tribution volumeS Were 5030minutes（84hr）versus  
3435minutes（57hr）andl187．0versus1487．4mLperkg，  
r？SPeCtively（Plgn－COatedmicrobeadcapturemethodvs・  
600Cplasmaheatingtreatment）．Iftheresultsobtainedby  
Plgn－COatedmicrobead・CaptureareCOnSidered，thenthe  
MRTcandMRTpvaluesareeqtiivalent．PtPrescouldnotbe  
detectedin any ofthe tuine samples collected after  
admihistrationoftheSAF．solution．  

DISCUSS10N   

Beforeanydiscussion ofthe present experiments，We  
mustachowiedgethatwetestedourdi蝕renthypothe＄eS  
witharPrPofbacterial0riginandnotthenativefbrmof  

thePrIミWhidlisnotcu∬entlydvailableforpharmacoki－  

neticstudies・Thenattualfbrmisglycosylatedandthe  
glycosylationofaproteinmayconsiderablyinfluenceits  

fateinthebody；Wenmrthelessb占lievethatthispioneer  
WOrkmayhavesomevaluetoexploretheclearancePath－ 
WaySandtheinfluenceofthegenotyp貿andtherolemedi－  
itedbytheconfornatio隼OfthevむiantOfPrPand／or  
bithe deirinte mechanisms．Sindarly；the disease－  
associatedisoformofPrPthatwas a血misteredunder＿  
Went a Series ofphysicochemicalprocesses befofeits  

admimistration（SOlubilization）thatwere，al）1etopardy  
deriaturetheprotein・ThusJthedifferenttestproteinsused 
inthepresentexperimentshouldbeconsideredonlyas  
PrObes・Ⅵ短hypothesized．theywereabletoexplofe．atleast  
qualitativelylandpossibb，quantitatively（i．e．．gmngan  
Order of magnitude），di蝕rent digposition processes  
Ofphysiologicinterest．maildy concemingthe overall  
PlasmaL Cleamnce that contributes to the systemic  
e】甲OSure・  

Ourr由ults showthat clearanCe Ofthe rPrPislow  
andofthesameOrderofmagmitudeastheglomerular  
fi1tradonr虫einsheep25（approx・2mL／Ocg・min））．Clear－  

anCeOftheARRvariant 

toscrapiewasalmosttwicedlatOftheVRQvariantasso－  
Ciatedrwithscrapie susceptibil1年For a由Ve血variant，  

howevezl 

PrPplasha七1earanCe，indicatingthattheproteincon－  
foma血n，nOt the ahimal’s clearance mechanisms，  
WaS・reSPOnSibleforthe di蝕rencet、、betweenthe two  

genOtypeさ．   

Itisgene細山yacceptedthattheki血eyisthem叫Or  
Organ、ofprotei具e血血ation㌘andthistvascohfirmedin  
the◆present叩eriment血erethekidneYCleann甲Ofthe  
VRQvariantOfrPrPwasabbuthalfthetotaldearanCe．  
Dcspitethehighrenalclearance．noPrPwasfoumdin  
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iseliminatedmuchmoreslowlythantherecombinant  
geneticvariantsofPrP（2－3mL／（kg・min））・reSultingina  

greatermeanresidencetime（approx・84hrvs．14－52min）．  
Inaddidon・WeObsezvedahighsteady－StateVOlumeof  
distribution for PrPres（1・2－1・5L／kg）suggestlng that  

PrPresismorewidelydistributedthanrPrPItshouldbe  
StreSSedthatourpharmacokineticapproachrequiredthe  
SOlubilizationofPrPresrecoveredaspeuetsthoughwe  
CannOteXCludethepersistenceofinsoluble aggregated  
forms ofPrPresinthe adhinistered SAF preparation  
despitetheultrasordc andheatingtreatments・Despite  
SuChalimitation，thedi鮎renceinclearancebetweenthe  

recombinantandpath0logicisofbrmsofPrPissogreat  
thatwehavenodoubtthatthediseaseassociatedisoform  

OfPrPiseliminatedmuchmoreslowlythantherecombi－  
nantprotein・Thel血itofouranalyticalmethodprevented  

us＆omevaluatingPrPresconcentrationsbelowthelevel  

Of quant漬cation（7・5ng／mI）andfrom ensuringthat  
PrPres did not persist for alonger time atlow  
COnCenヒadons．  

Considerable uncertaintyexists aboutthe relevant  
SpikingformofpriontodocumenttheriskofTSEtranS－  
missionbybloodtransfusion・40Datab・OmarOdentexperi－  
mentalmodelOfTSEsuggestthattheinfbctiousagentin  
plasmaisverysmal1，unSedimentable，andpporlyaggre－  
gated，41T42butmanyattemPtS．tO、SOlubhprpscunder  
nondenatunng COnditions have加en，畢？早FCeSSfu143・44  

umdlrecently！5Inthepre占entcle品cesttldylitmustbe  
assumedthatthemethodusedtoprepqre．theprionmate－  
rialfromsheepbrainmustbee伍cient叩ds亘亘eムoughto  

obtainaPrPresdosethatcanbさad血isteredintrave－  
nouslytoasheep．Thepurposeofthis去inglePrPresinfu～  

sionwas no morethan to obtain a丘rst estimate ofthe  

OrderOf magnitude ofthe dearance ofthe disease－  

associatedfbrmOfPrR   

In conclusion，We have shown，bすuse ofpurified  

prokaryote rPrIミthatthe clearanCe Ofthe＼ARR variant  

associatedwithresistancetosQraPleisgreaterthanthe  
ClearanceoftheVRQvariantassociatedwiths？nSitivityto  
sirapie．This，tOgetherwiththehigherbAsalplasmaPrPc  
COnCentrationsobservedinho甲0野gOuShigh1ysuscep－  
tibleVRQewescomparedwithhomozygOdsresistantARR  
ewes．suggeststhattheARRvariantofPrPciseliminated  
more rapidbTthanthe VRQ variqnt・The52percent  
decreaseinclearanceoftheprokaryoterPrPinnephrec－  
tomizedewessuggeststhatthekidneyscontributeconsid－  
erablytotheeliminationoftheprlOnprOteinandthat  
renalinsu戊ciencycouldrepresehtariskfactorfbrTSE  
diseasetransmission．Thepath0lo由CisoformofPrPwas  
ShoⅥmtObeclearedveryslowlyfromtheblood，1eadingto  
SuStainedexposureafteritsdirectⅣad血血istration．  
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ment）wasrelativelysimilarforthetwovariants（8minvs・  

11mh）．   

Theseresultsobtainedwiththenonglycosylatedpuri－  
fiedprokaryoterecombinantprOteinmayprovideuseful  
informationforplasmaPrPcbecausesome authors28－33  
haveshownthatthethree－dimensionalstruCtureandthe  
thermalstabuityofrPrPproducedinEcoliareessential1y  
identicaltothoseofthenaturalglycoprotein．Thus，aS  
expected，theglycosylationandtheGPIaLnChordidnot  
a鮎ctthefoldingofthePrPproteinandtransgenicmice  

expresslnganOrlglycosylatedPrPcasweuastransgenic  
miceharboringaPrPwithoutaGPIanChor34・35areableto  
replicatetheinfectious agent・Furthermore，We have  
shownthatthe basalplasma PrPc corlCentrations of  
homozygOuS VRQ ewesrwere almost twice those of  
homozygousARR ewes・This suggeststhatthe plasma  
clearance ofthe ARR variant ofPrPcis，likethe same  

variantOfrPrRnearlytwicethatofitsVRQcounterpart  
as畠umingthatthereisnodi助rencejnthesymthesisofthe  
proteinandthatrPrPmaybearelevantprobeforstudying  
thefateofPrPc．Ourresultsareinagreementwiththoseof  
Haudayandcoworkers36whoshowedthatthelevelof  
PrPc expressedonthecellsurfaceofperipheralblood  
mononuclearcellswasinfluencedbythegenotype，with  
thehighestlevelsfo11ndinscrapie－SuSCePtiblehomozy－  
gous VRQ sheep andthelowestinscrapie－reSistant  
homozygOuSSheep・ThelevelofPrPexpressionbyblood  
cellswAscorrelatedwiththelevelofovineplasmaPrPcby  
Thackrayandco11eagues37whoshowedgenotypicdi蝕r－  
encesinthelevelofovineplasmaPrPc，withthehighest  
andl（iwestlevelsbeingobservedinplasmafromhomozy－  
gpt！Sl硯QandARRsheep，reSPeCtively．Thehigherplasma  
irpcco聖云entrati？nSOfdogsa飴cteJbyrenalinsuiBciency  
Whencomparedtohealthyones（unpublishedobsezva－  
tions）togetherwithprevious observationsinhumanS  
withextensiverenalin畠11伍ciency3Br39stron9ysuggestthat  
thekidneyscontributehigh1ytoPrPcclearanCe・  

Ourresultsraisethequestionofthesignificanceof  
hostgeneticandpathophysiologic（renalinsu伍ciency）－  

CauSedvariationsofplasmaPrPclevelswithrespectto  
TSEsusceptibilitylTheimplicationofPrPcplasmalevels  
fbr peripheralpathogenesis ofscrapleis stnldebated  
becausebloodtranSmissionscanOCCurihspeciessuch  
ashamSterSWherebloodlevelsofnormalPrPareexceed－  
inglylowItcaLnnOtberu1ed out，howeveちthat some  
knowledgeoftheinLluenceofgenetic andpathophysi－  
0logichctorsonplasmaconcentrationsorclearanCeOf  
thenormalproteinprovidesagroundfbrfutureinvesti－  
gationsaimedatabetterunderstandingoftheroleof  
plasma PtPcinthe tranSmissibility oftheinLtctious  
agentbナ血eⅣroute・  

Forthesinglesheepthatweinvestigated，thekinetics  
OfthetemporaldecreaseinplasmaPrPresconcentrations  
aftertheⅣadmimistradonindicatedthatthe disease－  
associatedisoformofPrP（clearanceofO．24mL／仕g・min））  
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501udon5．BiophysJ1999；76：1048－62．  

45．BerardjV九CardoneF，V出am乙aIIOA，LuM，PocchiariM．  

Preparationofsolubleinfectioussamplesfromscraple－   

inSec†edbrain：aneWtOOltostudythedeaLranCeOftrans－  

missiblespongibrmencephalopathyagentsduring  

plasma丘acdonation．取an血sion2006；46：652－8．n  
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識別番号・報告回数  
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一般的名称  
ProgressandlinitsofTSE  公衰画  

diagnos 

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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AbstraeトFollowingth，tWO“madcow”crisesof］996and20（氾，therewasan心rgentneedforrapidand  
SenSitivediagTIOSticmethodstoidendfyanimalsinftctedwiththebovinespongiformencephalopathy（BSE）  
agent－TbisstiJnulatedresearchinthe丘eldofpnondiagnosisandledtotheestablishmentoftlumerOuS  
SOl‥alled“rapidtests”whichhavebeeTトinuseinEuro匹Since200】formohitoringat－riskpopu］ations  
（renderingplants）andanimalsslaughteredforhumanconstmpdon（slaughterh6use）．These 
Playedacriticalroleinthenanagementofthemadcowcrisisbya1lowingtheremoval、Ofprioninftcted  
Ca竺aSSeSfromthihumanfbodchhin，andbya1lowlngaPreCiseepidemiologicalmoTlitonng、OftheBSE  
epi2；00dc・Theyare盆11basedonthedetecdonoftheabTlOnnal′fbnnofthepriontr9teinqrPScorprpres）  
inbraintissuesandconsequendyareOnlysuitabTefbrposトm♭rtemdiagnosis・SinceitE享sno壷v？9，Clear  
that・Varian【CreutzfeJdトJakobdisease（vCJD）cant＊tranS血ittedbyblo9dtr垂血doれthedevelop血entof  
abloodtestfbrthediagnosisofvCJDisa10PPriority・Althoughsigni色飴ntPf6gressjhasbeen血d占inthis  
dirkddn．includingthedevelopmentoftheproteinmisfbldingcyclic、・amPl組cation（PMCA）；teChnology、  
athetimedlispaperwas－written，thiso句ectivehadnotyet，beenachieved．ThisjsthcmQSt、important  
Cballengefbrtheyears【ocomein血s丘eldofphonres甲rCb・  

TSI王diagno威s／Prp／bl00dt飴りPMCA  

Tゝbleo†contenls  
つ
ム
 
つ
】
 
つ
ん
 
つ
ん
 
3
 
3
 
【
j
 
つ
J
 
4
 
5
 
′
b
 
′
b
 
7
 
8
 
q
／
 
 
 

1．Introducdon  

2．ThecurrentstatusofTSEdiagnosis  
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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．   

PageZof12（p〃g…J沼めどr乃dゆナc池血Jl如叩0∫e）  
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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．   

（Pαgど刀JJ肌あer〃∂Jカ「ぐ血√わJ岬JJア0∫g）Page30f12   
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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  
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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】．   

（p♂gど〃冊lム打J呵βJ・ぐf血如JりフJけア0∫e）Page50f12   
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perfbrmed exclusivdyin nationalreference  
labor血■des；isbasedonW鴇拇印blo血ngt∝h－  

niques［74，76］．Itisworthnotingthat，tOdate，  
0nly a slngle case ofBSE，in a goat，WaS  
ObservedinFrance［21］beforetheimplemen－  
tationofthisnewregulation．   

3．NEWAPPROACIIESTOANTE－MORTEM   

TESTS   

Aswehaveseen，diagnosisofprionLdis－  
easesdependsprincipallyonthedetectionof  
theabnormalfbrmofPd）呼GScorprprcs）．  
Thisapproachhasbeenveryusefu1inreactlng  
totheBSEepi2DOticandinsettLnguPaCtive  
SurVduanceforTSEinruminants，buttodate  
hasnot血etdltherequlrementSOfthediag－  
nosisofpriondiseases．nesetestsareonly  
applicableto丘sspesoollectedafterthedea土h  
Oftheanimalandsocannotbeusedfbrearly  
precl血icaldiagnosis．So蝕■，nOteStCanglVe  
areliablediagnosis・uSlnga二readilyavailal）le  
SamplefromahVinganimalorperSOn；suQh  
asb160d・Orurine・Theprbblemispartic血1ar1y  

ac11teforblodd血nsfusioll，insdfhr asitis  
nowwdlestab］ishedthat：VCJDcan．betrans－  

mittedbyblod．Considerable曲rthAsbeen  
devoted．tothesearchforalt¢rnよdvemarkers  

enablingearlierdiaghosisofTSE（forareview  
s綻paⅣeenetal．【55】）．   

3．1，meSearCllbrnewlnarker＄   

The search for alternativb markers has  

grown greatlyinrecent years，boosted by  
thedevelopmentofpostgenoTlicapproaches，  
Which：ca肝もer－uSed－fbr－」arge－SCaleParatler  

ahalysisofthetranscnptome，PrOteOrrLe，and  
metabolome oftissues．Attention n如ufal1y  
Arstturnedtoneuronalmarkers，WhicbillCl11de  
PrOtein14－3－3［28，78】，neurOne－SpeCi丘CenO－  

1ase川，theproteinSlOOB（5，29］，◆ghal左cidic  
丘bri11afprOtein［44，50］，T如IptOtein［51】，and  
Prioninsl［59］．However，nOneOfthesqmarkers  
hasprovdusd）1easabasisforasu伍ciently  
SenSitiveandspeci丘CteStal10wingearlypre－  
Clinicaldiagi10Sis・  

numerousEuropeanCOuntries（Austria，Czech  
Republic，Finland，Germany，Groece，Holland，  
Italy，Luxembourg，Poland，Slovakia，Slove－  
nia，SpaiTl），aSWe11asinJapan，Canada，and  
theUSAt They havealso shownthat many  
COuntrieswithnorecordedcaseup‡02000  
（e．g．Germany，Italy，andSpain），andwhich  
deniedthepresenceofBSE，hadan′incidence  
equivalenttoorhigherthanthatofFranCeand  
Switzedand，Whichhavebeenrecordingcases  
Since血ee虹Iy1990s．htly，rapidtestsallow  
muchmorepreciseepidemi01ogitalfollow－uP，  
auowingthe measurement oftrends atlow  
prevalence，andwhidlhasmoreclea∫1yshown  
aspeCtaCulardeclineilldleBSEepizooticin  
Europe．   

ActivemonitonngofTSEin sma11rumi－  
nants（sheepandgoats）wassetupin、Europe  
inMarch2002，e＄写ential1ytogatherepidemio－  

loiicddata，anddbligesmember去tatesofthe．  
EuropeanCo血nunitytotestaquota■Ofami－ 
malsslaughterednorrnallyor．fromat－riskpopT  
u］ations．Betw比n2002and2006，ne虹1ythree  
mi11ioT！teStSWereperfbrped，Whichledtotlle  
detectionofover13000casis，Ofscrapie4．  
Note、thatthisムttives11rVeiuanceresultedin 
thedetection6fagreatmanycasesofso－Called  
atypicalscTaPieamong European hve鏡OCk・  
Ttdsfbrmofscraple，WhichlVeryhkelyGPrre－ 
SPOndsto？trainNor98【7］identi鱒ポin1998  

in Norway，nOW aCC6unts for over50％of  
TSEcasesinsmal1rumirLantSinma叩COun一  
山es（Fr弧Ce，Gemany，PoIlug批UK，頭C．），  
ThePrPScassdciatedwiththiss申inischar－  

－・aCterisedl）yjncreased岳ensitiYity：t岬teinaseL 
K，Whichhlakesitsdetectionmor占d脆cult  
andexplainswhy鱒umerOu苧ー叩idteitsper一  

臆由恨i喝血e test吉倉Omlさio－Rad作治eE  
Since2002）andIDEXX（post－mOrte血test， 

Shce・2（氾5）．   

Inview of 

presentin smal1ruminants卜the Europea  
CommissiorlSet up bi∝hemicaltypingi甘 
2005，m？inly de＄ignedtoid印tify・the・BSE 
straininsmall・ruminantpopulations5／rbstingi  匹肌Padiament・弧d of【hei【Couneilas Tegar由  

epidemi0－S町Veillancifortransmissiblespongiform  
eneephalopathiesinbovine、OVineandcApnnean－  
imdsゴht叫脾C．eurOpa．el岬め（師叩d仲iosa触y伽す  
1e由sljm．hml、tCOnSulted．11Janu訂y200礼  

‡comれission Regula申n化C）No3材20050f  
12’January2005amending AnnexesRm and X  
to Regulation佗C）No99！将00lof血e Euro－   

P喝e6ofl封印が血血鮎＝扉舟＝血血鱒押叩跡）  
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〔18，19］haveshownthatPrPSccanbereplト  
Catedinamorecontrolled＝minimal＝system  

in血epresenceofhighlypurihedPrPC（the  
OnlyidentiBedcontaminantbeinglipids）and  
polyanions（polyARNAinthesestudies）．   

A）thoughmost of the work by Soto，s  
groupconcemsahamstermodelinfectedby  
Strain263K，Signi丘cazltampliBcationhasbeen  
ムchievedwiththePrPSe producedby variー  

OuSmammahanspeCies，includingmice［47，  

72］，Sheep，gOatSandcattle［72］，CerVids［38］  
andhumans［36］・ThePrPSc newlyformed  
byPMCAhasallthepropertiesoftheorigi－  
rlalPrPSt，nOtablyitsinfbctiouscharacter［14，  
82】．Lastly，earlydetectionofPrPScinhamSter  
bloodfractions（buLrycoats）wasachievedata  
SenSitlVltyrangingbetweenOand89％anda  
SpeC摘CityorlOO％［15，60】．  

PMCAhasgreat．potentialandiscertainly  
themostpromlSlngapprOaChfromlheview，  
POlntOfdevelopingチーbloodtest・Itis，dlOugh，  
hamperedbyv叫otlS・桓ndamentaland，iech－  

nicald漁culti9S・LGiv占ntl暗ー甲ulrement！im－  

posedbya：bloodte；し（seeparag9Phbel叩）ゝ  

mentsaren6eded．Fbradaptationtoroutine  
analysis，thereisaneedforsimpli丘cation，re－  
duction ofthe duration，and better control．  
Moreover，the obligatory requlrement fbr a  
conctntra（edsourceofPrPCo）rainextractor  

puri丘edPrPC）ofthesamespeciesasthetarget  
tobeampli丘edconstitutesarLimportantprac－  

ticalhandicap・This speCific problem could  
be resoIved by the use ofr亘bmbinantPrP  

andacceleratedproceduresasfecentlyshown  
r4］，aSSumingtheresults obtainedwith 
hamstermode】canbeextendedtoothermam－  
111alianSpeCies．However，PMCA mustalso  
PrOVee騰ctiveintelTnSOfdiagnosis（SenSitiv－  

itya瓜dspeci丘cityc10SetOlOO％）usingblood  

SamPleseriesnlOrerePreSentative（hanthose  
obtainedwiththehamstermodel．Finally｛re－  

CentreSultsfromSupattapone，sgroupshow  
thatinfectiousPhSccanbegenerateddenovo  
andstochasdcal1ybyPMCA［18］intheab－  
SenCeOfpre－eXistlngPnOnS，andthis raises  
COnCernSatlOutthespeciBcityofthisapproach  
whenusedinroutineconditions．   

（ク♂gg〃〃椚あg川∂rカ′‘ぐね〟仰PMア○∫g）Page70f12   

Metabolic markers，SuCh as fatty acid－  
binding proteins，interferon Y，PrOStaglandin  

E2，C－reaCtiveprotein，interleukin6，CyStatin  
C，and corticosteroids，have also been stud－  

ied，butwithnomoresuccess（forareviewsee  

PaⅣeenetal．′【55】）．   

Transcnptomicstudies haverevealed po－  
tentialmarkers［70，85］，but to d衰e none  
has provedofpracticalusein血ediagnosis  
ofpriondiseases．Erythroiddiffer云ndation－  

related factor，lforexamp］e，initially secmed  
highly promising（downregulation［43］），but  
its value vas not con丘rmediflSubsequent  

WOrk【25】．   

Finally，SOmereSearChgroupshavedevel－  

Oped an approach based on serum analysIS  
by Fourier transform infrared spectroscopy 
COmi）inedwithdataprocessingbythenetml  
networkmethod［13，39，40，69，77］．Thisap－  
proachhasshowntdgh（＞90％）sensitiYityand  
SpeC拍cityincattlepopulations，butitremains  
tobe去eenwhetheritisusableunderroutine  

COnditi、OnS，andcanbeusedtomakeanearly  
diagnosisofTSE，   

j・2・Proteinmis鮎1dimgcyclicampli丘飴tion   

Tbfacilitatepreclinicaldetectionofprions  
in peripheraltissues，nOtablyblood，Claudio  

Soto’sgroupdevelopedanonglnalapproach  
inwhichthePrPScinasampleisamplified 
bymeansofprotQinmisfoldingcychcampli－  
fication（PMCA）【62］．Inthisapproach，Which  
Seek畠tomimicpathologlCalprocessesandis  

akintothepolymerasechainreactionusedto  
amplifyDNA（butwithoutadditionofexoge－  
nouspolymeraseenzyme），PrPScisincubated  
inthepresenceofexcessPrPCtoallowex－  
pansionofaggregatesofPrPScwhicharethen  
dispersedby sonication to genqrate smaller  
unitsandtoencouragetheformationofnew  
aggregates・TheqtlantityofPrPScformedde－  
Pendsonthenumberofexpansion／SOnicafion  
CyCIFS performed．ln ear1y articles［62，72l，  
ampli丘cationwasmodest（10－tO50－fbld），but  

qptlmisationandautomationsubsequentlyenT  
abled ampli点Cations ofseveralmillion fold  

［61】．Inmoststudies，amPli丘Cationisachieved  
byusingasasourceofPが，abrainextract  
fromthe same species as that which pro－  
ducedthePrPSctobeampliBed・Recentworks  
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DuetotheabovementioneddifBcultiesitis  

notsurpnslngthatveryfewpublicationsreport  
onbloodtestsfbrTSE．   

Tbefirstprpmisingresultswereobtained，  
as early as1996，by the group of Mary－  
JoSchmerr，Which combinedcapi11ary elec－  
trophoresiswithacompetitiveimmunoassay  
todetectaPKresistantC－teminalsequenceof  
PrPinthebloodofsheq）inftctedwithscraple  
【66J8】．Thetechniquewassubsequentlyim－  
PrOVed aTld applied to more relevant Series  
Ofscrapiein托ct6d sheep【34，35，42，86］，  
butdespiteachievedimprovement，themethod  
appearedinsu伍cientlyrobustforroutineuse  

【2礼   

血recenty組rS，manyreSearChgr？upSOf  
COmpanieshavedevelopedoriginalstrategleS  
totrytoovercometheintrinsicdi瓜cultiesas－  
SOCiatedwiththebloodtest．neseinclu¢e：  

一neuSeOfligandsforaspecificcaptweof   
PrPScposs章blypresent・inblqodfractions，   
whichincludethq15B3antib6dyprbdtlCed   
byPdonicよ【37，48】a叫蕪頒画商ぬin   
OftheMicrosensecohpa町（alr由4yused   
irL theIDEXX test for post－mOrtem di－  

、agnOSis）．In both’CaSe＄，（heideais to   
COnCentrateabnormalP曹byimmlmOpre－   
Clpltation，lal＠ng advantage（ifits poly，   
merisation state（aggreg？te？polymers？   
Oligomers？）toallow a more seりSitive   

andmorespecificdetectionbyELISAor   
且OWCytO血e打y．An0therq）prOaChdevel－  

3．3．Bloodtes也：或ateo一也eart   

Aswehaveemphasi＄edseveraltimesinthis  
review，thedevdopmentofabloodtestisthe  
toppnorityinpriondiseasediagnosis，nOtably  
toensurethesafetydfbloodtransfusionin  
humans．Numerousdi臨cultie＄，however，have  
tobeovercome，Whichexplainswhynotest  
isyetoperational．WhereasbloodfromvCJD  
infectedpatientsiヲClearlyinfectious［41－56， 

84】，itsconcentrat10nOfinfbc也ousmaterialis  
Verylikelymuchlowerthanthatinthe∝ll－  
tralnervoussystem，anditsconcentrationsof  
PrPScareestimatedtobeintherangeofpg／mL  
【8，9］．Given’thee銀cacy¢rdiseasetransmis一  
串onbydleintravenpTISrOute，andthelarge  
VOlume（commonly＞400nL）ofpackedred  
b160dceustfarLSfusedinhmans，tranSmission  
canoccurwithverylo料1evelsofinfbctious  
甲肇terial，and，aS a COnSequqlCe，Candidate 
t鱒ts、musthaveexcdle血analytiqalsensitivity・  
Å1畠6，bloodisapomplextissuerichinceus  
indpfdteins，andhttleishownofthedistri－  
buGonらfprions（andpfPiPSc）⊥Severalstudies  
indicatethatthebulkoftheinfectiousnlatehal  

isinthewhitebloodceus，buttheplasmais  
alsocl由rlyinfktious［8，9］．，Inah由Ithyin－  
divimi1，Signi丘cantlqvelsofPrPCare 
inwhkeblood’仕IIs，托dbloodce11s，platelets，  
and p】asma，prObably at．much highercon－  

r（trationsthanPがC・Åcandidatetestmust  
therefotealsobeveryselective．Also，Weknow 
Very］叫e d）0血thebiochemialpropertie＄   
oftheP正康一inthedi鮎r由Itbloodfhctions．  
GiverritslⅣCOnCentration＋andits㌻enVirof卜・－ 

甲ent，itisnotcertain，fbrinstance，thatitca  
fbrmaggregatesresistanttoproteina占eK，thi  
treatmentonwhichm由tcurrentrapidtbstsare   
based．   

Interms6ftheriskofvCのinfectionby  
bloodtransfusion，becausetheihcidedceofthe  
diseasei畠assumedtobeverylow，ahighly 
SPeCi負C teStis needed，OriトCOuldlead to  
moreSalse－P？Sitiveresultsthandetictionof  
realcases．Suchasituationwouldbe寸ery  
丘Cultto瑠甲a邑eethica11y，glVenthatYCJDis  
a血ta）diseasefbr、Whichatpre鱒甲tther占isno  

treatrneP．Thereisdearlya．gfeatneedforat  
kastoneYerySPeCi丘CCbn丘rmationte＄t，Which  
doesnotexisttoday．  

Page80f12（クαgg〃附加r打βゆrdね血叩Ⅰ岬8∫g卜  

bythebioMirieuxcompany．（Marq′  
1e，France）invoIvest）indingandag－   

gn：gation（，fabnotT”alPrPin plaxl一一ul－y   
streptofnyCin［45］，followedbyaspeci丘c   
CaptureOnCalyx－Årenesて‘molecul鮒、bas－   
ket”immQbilisedontoasolidphase，and  

：蝕aldetectionwith血呼prOpriateanti－PrP   

antibody. 
－Th6develdpment ofLilmmunoassays de－  

signed to detect polymerised？fP′（AS－   

ELISÅ，for aggreg叫e SPeCi丘C ELISA）   

andbased on the use bf鮎saIne mOn－   

OClonalantibddyfbr▼CqPture and detec一  

心n【52】．mese垂加Ⅳ・OfAs－ELISA   

VaSincreased byco血bihi喝Slgnalam－   
PliBcation、（nuores？enCe）and tafgetam－   
Pl泊Cation（Prion amplificationilSipg a  
Simpliaed．PMCAlikeprocedure）tUsing   
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madeintheposトmo11emdetectionofPrPSc，  
withthedevelopmentofreuableandverysen－  
Sitive methods suitable for routine analysIS  
（resultsavai1ablewithjnlessthanthreehours，  
morethan20000testsperformedeveryday  
throughouttheworld）；havingthecapacityof  
diagnosingTSEbeforetheonsetofcunical  
SlgnS・Thesetestshavebeenusede伍ciently  
formanaglngthemadcowLcrisis，andarestill  
VeryuSefu1formonitonngtheBSEepizootic  
aswellas仇evadol】SbnnsofTSEinsmalIm－  
minantsandcervids・Theanalyticalsensitivity  
Ofthese t8StS Can nOW beconsiderablyim－  
PrOVedbycouplingPMCAamplificahonwi血  
theappropriatedetectiontechiques（ELISA，  
CDI，Western－blot），andthisauowsdetection  
ofminuteamounts ofPrPScin thebrain or  
inperipheraJlymphoidtissues．However，SO  
fhr，thereisnotestthatdeliversan8訂Iyand  
SpeCi丘cdiagnosisofTSE’inliveanimalsorpa－  
tients，i，e・ateStWhichc封＝元pea軍ilyappli＄dto 
abodynui叫keb100dor卿ih占．This’isp叫ic－  
ularlycriticaJforensuringtheSa鈷tyoflblood  
transfusionincoun扇esthathaveexp＄nenCed  
alargeBSEepizoodc‥化粧aildWtstem混u－  
rope）・恥haY？Se印中温t堅甲∴h率′、芦h¢wn  
agoodpo（ential，inierrns6f主tnsitivity，′for  
achievipgsuchan五imb帆its・’useiprohtine  

COI）ditionsanditsqctualspeCi丘Cityareques－  
tionable．nereis thus a place．for another  
approach，andthedevelopmentofabloodtest  
forT＄Ediagnosisremainsthemostimportant  
Challengefor也eyearscominginthis丘eldof  
PnOnreSearCh・   
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報  レた雌ヒツジから，その仔ヒツジへのBSE伝播が示された。   
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概  ， 
宰  汚染された環境に曝露するだけで十分であると考えられる。特に胎盤はスクレイピーの自然伝播の原因とされており，感染性のPrP5c  

プリオンを含むことが立証されている。現時点では多くの疑問が依然として癖明されておらず，結論として著者らは，様々な分野の  
研究者らに対してTSEの特性をより理解するため協力及び支援を強く呼び掛けている。   
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本概論は，TSE研究の複雑さを明らかにしており，反泰動物でな     ヒトに影響するプリオン関連疾患伝播のメカニズムの更なる理解に関連   
い，生物学上遠隔種のトランスジェニックマウスを用いた研究で     した調査の情報を収集する以外，現時点で新たな安全対策上の措置を講   
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－Horizontaltransmission‥lateralspreadto   
Othersinthesamegroupandatthesame   
time；Spreadtocontemporaries［11］．  

－Maternaltransmission：thereis somedif－   

ficulty in separating possible horizontal 
andverticalcomponents to transmission  
invoIvedwiththedam－0圧印nngrela也on－   
Ship，andsotheterm“maternaltransmis－   
Sion”is often usedin discussion ofthe   
traJISmissionofscraple，maternaltransmis－   

SionbeiI唱definedastransmissiollbefore   
Orim皿ediatelyafterbirth．   

2．CONFIRMATION OF DISEASE AND／OR  

IWEmON   

Theabsolutenatureofthei云fectiousagent  
poses a unlque Challenge andis stilla  
COntentiousissue．Accumulationsofdisease－  
SPeCi魚cprionproteip（PrPSc）intheCNScan  
be demonstratedinallcases of、Clinicaldis－  

ease，SO血edetectionて）flPlや艶is n血′uSd  
tocon魚ー血the diseasestatus・Of阜Clinical1y  
susped仏駈如posトmolteふこ【76トP正中－ac－  
Cumulationsinavafietyof－・亘ss甲S▼′c抑’、also  
besecnintheabsence6fcliniく泡Ⅰ畠i】gnSland  

thedemonstrationoftheirpresenceisgener－  
a11yconsideredas．evidenceofexposureand  
infection．However，SuChPrF串accumulation  
OCCurSreladvelylateintheincubationperiod  
Ofthedisease［6，117］，SOthisreliance 

、 

Sisofdisease，andsurv由l］anC芦forevidence  
OfexposureorinLbction，withcurrentdiagnos－  
tictooIs［76］・ThecuTentlyacceptedparadigm  

isthataccumulationsofPrPScarenOtOnly  
associated with disease，butarealso 
atedwithtransmission andinftctivity［92］・  
Whetheritis the soIeinftctiouscomponent  
isstillasutカectofsomedispute．Firstly，nat－  
dra］1yoccmingPrPSc，Whenusedfortrans－  
mission experiments，isinevitablycontained  
inasuspensionQfthetissueinwhichitong－  
inated，andthereforetheexistenceofanother  
fhctor，Orfactors，COeXistingwithPrPSc，and  
responsibleforinfectivitycannotbeunequlVO－  
Cal1yexcluded．Secondly，diseasehasbeenex－  
perimentallyproducedbytissuesuspensions  
＆ompotentia11yinfectedanimalsinwhichno  
良pScwasdemonstral）1ewithcurrentdiagnos－  
tictool占【69］．However，inordertoinvestigate   

（ク♂g細川J血r帽ゆJ・Cf融0叩！〟ア¢∫g）Page30f18   

alouplngi11vaccine，Whichledtooutbreaksin  
GreatBritainduringthe1930s［41］・   

In thisreviewonthetransmissionofTSE  
iIlanimalsour丘rstobjectiveistoillusbLatethe  

routetothedesignationofaspongiformen－  
Cephalopathyas“traJISmissible”，throughthe  
example of BSEinthe20th century・ne  
knowledgethataspongiforrnenCephalopathy  
istransmissiblethenleadstotheque＄tionof  
therelevanceofexperimental丘ndingstothe  
field situation，Where therequired otltCOmeS  
arepublichealth protection，diseasecontrol  
and，ultimately，diseaseeradicadon・mSthen  
isoursecondobjective；tOPuttranSmissibihty  
intoa“real－WOrld”context．ScrapleandBSE  
areourmainexamples，WithotherTSEofan－  
imalsrefbrredtowhereapproprlate・Wtalso  
aimtobrie且yhighlightsomeof山echallenges  

andunanswered（orunanswerable）ques也ons  
thatareinevitablyraisedwhenanovelspongl－  
formenc¢pha］opathyisencountered，andits  
abilitytotransmitisinve＄tigated・ 

1．3．De丘mitioms   

－PrPSc：りPrionproteinn・Anabnormaliso－   

formofanaturallyo∝u汀inghostprotein   
（PrPC）whichisJもsistantto，PrOteOlysis．  

－EndこStagekhnical diseas占：preSenCe Of   
clinical signs and PrPSC in brainstem 
and／orlymphoreticularsystemO・RS）・  

q：Positiveanimal：PrPScdetectable，regard－   
1essoflocation（i．e．centra）nervOuSSyStem   
（CNS），peripheralnervOuS SyStem，1ym－   
phoreticularsystem）10rClinicalstatus・  

－・Exposed animal‥known chauerLge With   

POSitivematerial，OrCOntaCtwithpositive   
al血mals or a contamihatd environment．   

Mayormaynota］sobeinoneofthecate－   
goIi∝above・  

－Negativeahimal：nOdetectablePrPSc・in   
anytlSSueteSted（mustincludeCNS（ifan－   
imalde左d）and／orLRS）．  

－Negativeco叫01：animalffoma且OCkor   
farmwithgoodrecords，nOreCOrdedTSE   
andafeedinghistorywhichdoesnotin－   
Cludemeatandbonemealsupplements・  

一Verticaltransmission：tranSmissionfrom   

OnegenerationtothenextviatheJge   
血eorinutero【11】．  
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V己LRes．39（200g）39：34  M．M．Simmonsetal．  

transmissionofspongiformencephalopathies，  
austu血scu汀mdyuse血epresenceofPd｝鎚  
asaconarmatorymarkerofdiseaseorexpo－  
Sur〃in托dion．  

く●  In expenmentalstudiesofTSE，the．pro－  

longedincubationperiodsandtheavailabihty  
OfresourcescoupledwithwelfareCOnSidera，  
tionsmaynotauowfbrindividualanimalsto  
befollowedup（0theuldmatefatalendpoint・ l  
Forthisreasonthereisalexiconoftermsthat  

areえPpliedbothinexpenmentalstudiesand  
SurVeiUance（SeeSectionl．3．）．   

3．‘THESEARC且甘OREVIDENCE 

OFTRANSN旺SSIONOF避0V糀  
SPONGIFORMENCEP且＾LOPATHY  

Expenmentaltransmissionstudiesinawide  
rangeofrecipientspedeshaveestd）hshedthat  
manyTSPeCiesare一年tWCePtibletopa托nteral、eX－  
vposure・Wi血posidvedsstlefromTSE‘ciLSeS  
即由析eX匹軸細血cimmstaれC鵡（e・革・侃ttle，  

Sh6ep，gOa吼q撼ちノmi止，deeTミdlk，改OtlCpngu－  
）a隠；primates；］d）OratOryrO4entg）・Detai1ed  

朋頑知s∧OftbesetmnsmisslOnShavむb恍npub－  
7ishedrecendy［52］and・1WillnOtberepeated  
bere．   

3．1．Bo▼ime毒さomgi血止血IemCephalopathy⊥ 
aTSE？  

Fbllowingtheident鱒CationofBSEincatue  
【107］anditsepidemiologic虞Ilinktocontami－  
natedfted［118；119いhemajortraT？Smission  
questionstobeaddfessed，aSinanydthernew  
徹面虚薄頑訂∵■‾‾‾‾‾‾‘‾’‾¶‾【▼一‾‾‾－】■‾‖■】【 

TCanitbetransmittd？   

－Wh00rWhatcanitbetrahsmittedtoinor－  
dertodeterminethepotentia）hostrange，  
WhichfbodamimalsbecleSareSuSCeptible，   
andifJthereisapublichealthrisk？   

－How 

mission／infectiQn，tOde触einfectiousdose  
andhostsuscepdbility？  

Then，ifandwhentr加smissioni岳adhieved：  

－Wbatisthepathogenesisoftheresulting  
disease，W垣tistheearliesttimeatwhich  
evidenceofexposurecanbedetectdand   
inwhichtissue（s）？   

Page40f18（pαgど乃M刀占g川∂r♪J・Ciぬ如Jり刀〟ア仇陀）  

－Whatarethepossibleroutesandmecha－   
nismsoftransmissionundernattlralasweu   

asex匹nmen仏1condidons？  
－Whatistherelativeimportanceofidenti一   

丘ed routes and mechaIlismsin the trans一   

血issionof（hediseaseundernaturalcondi－   

tionsintheoriginal・hostandotherspeCies？  

Onlythenc朋1fully¢飴ctiYeStepSbetakento  
interveneandminimi苧eanyriskstopublicor  
ahimdh由Iththatmayarise．   

3．乙Ex‡絶rlmen也1tra血感on細Idies  

j・2ヰAゆid叩○∫〟柁一血郡血山肌血   

Some of these questions were addressed 
forBSEinidal1y byexperlmentaltransmis－  
Sionstudies（SePThb．Iford占tail寧【6，8，9，  
20，21；26，32，35，46，49，、54，5摘0，72，83，  
97，’109－114，．116，117，1241）．Inlhecぉeof  
BSE，aSenSeOfurgencyaccompahiedLthes？  
investlgations，p訂【1yas盆COhiqtlenCeOfthe  

Subsequentemergenceofsimi1ardisease’ina  
rangeofotherspccies【57，64，125】，andpartly  
転ausein托ctdanimals wouldhaveenterd  
thehumanfoodchain．Historical］ythemost  
e組cienttrarLSmissionroutetouse・tOPrOVide  
anindicationofpotentialhostrangeSuSCep－  
tibihty wasthatofintracerdbralinoculation  
（i・C・）・InidalstudiesestablishedthattransTis－  

SionofdiseasetofoodanimalspeCiesuslng  
CNStissuesfromnaturalcasesofBSEincat－  

tlewaspossible（OCattle，Sheep，gOatSandpigs  
butnotchickens．  

旦些 一＿ 
lengesthathavebeenundertakenusIng？attle  
BSEasasoIlrCe，andfoodanimalsp6Cl  
reclplentS．Asimi1ar．rangeofstudiescouldbe  
listedforotherdonorspeciedstrains（inpartic－  

ularscrapie 
． 

but■exhaustivelylistmgtheseisconsideredto  
bebeyond 

j．2．2／AゆねJgユp〃∫〟re一甲血椚正和叫由   

ThenextstageWaStOeSねblishifsuscep－  
iibihtycouldalsobedemof）Str；tedbymore  
natu由1routesofirtfection．Thenaturalroute（s）  

fbr鵬e b■anSmissionOfTSEin dle‘丘eldis  

Stillnotknown，butformostexperimentalpuト  
POSeStheoralrotlteisconsideredappropnate．  
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Reciplen［SPeCiers／Rou［eof Donor  Amount（g）TitreinR111No・Ofanimals Ageat lncubation Keypolicyou（COme殉ues【ionsaddressed  
geno（ype（w】lefeiLiocula血1【issue mice＊（ifkzIOWn）Cha11enged dosing period  
化Ie）hnt）  

ユ6   小5mol血 74－90 p∫00fo地肌Smissib仙ywi血ns匹Cie＄l【叫  

Wee・b Ends【agedise鮎¢looks【hesam¢a5nat甑al  

diseがe・reg訂dle＄SOfrout巳【110〕  

30  4mon血s Timedbn5Pa血ogen即isofBS丘ino∫i由nalhos【いり・  
BSEinfecdvl亡yiden（i瓜edill【heCNS、ileurn  

【109】弧dbonem弧OW【11ユ】ofpre－Clinical  

Ca5eS．Endst喝e（離脱Sea鮎rexperimental  

C】1allengeis血e5a】nea5na【∬aldisease・工46，  

11（）】  

C乱【モ上e  i．cノi．v． 81Ⅵin  O．1瓜5  N／A  

C乱【【1e  Oral Brain  lOO  lOユ・46  

山
N
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34－98 Determina［ionofLD50andminimuminfec－  

mn血s tiou5doseofBSEimca【【1ctl17〕．Es【めIish  

a【仏Ckra【eね【血叩相加onofpa血ogene・Sis  
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forepidemiologiealmodelling・Confh－mtba【  
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ユ3－15、1naddi【iontoCNS．pala【ine【011Si＝‖4〕弧d  

months nic【itatlngmembrarLe（Vhils．Hawkins，unPu－  

de・Pending blisheddata）harbourBSEinfectivltylnCattle・  

OntissuモノnemaJOrl【yOfperiph訂鐘hissuesass町dwel■e  

negativerHawkin5．unpubli血edda【a）  

川」5pc∫ 4イmon血5  
gmup（tot山   
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′払bleI．（COntinued）．  

ReciplentSpeCies／geno－・Roll（eOf Donortissue≡ Amoun鳴〉  TkeiJIRIH No．ofazLi皿山 Ageat Incubation  Xeypolicyoutcome叫uestions  

けpe（WhererelevanO inoculntion  m如ヰ（ifknown）ch山knged・ dosing．period  addressed  

Paぬogenesisinod由n山hosり49】  N／A 56  4J   ¶mek山s  
－ mOn山s イOngOiI噂）  

Om上   Brdn  

O血  一 Br8i益  1（氾orl  lO3・l   ユ00  4mon血 nmed足us、up P出血ogenesisorB5Einoriさin山bost．Dis－  
【OaC血i血eid・出血donor【issuein鈷ぐtiv岬incaltle  
Pdntor38－78 ′usingamgeor5t血u【bⅣ島Creeningtests  

mon山s  【oensu托血a【SRMco餌roIsremain  

叩prOpriak【61PfOVisio皿Oftissdeb批正  

（i皿亡山di喝如此）払ー良Ih】托teS【町aluation．  

End・Stag8e準nmentaldisea既100kslike  

end－S【喝ena血disea5e田皿Wkinsand  

Simmons．unpub止s血ed出血九NoPrPScin  
mi此餌Ima蝕ctedanim山＄【26］  

12  2－3  AnimaLss血vi・ Nodemons加bleinEtctivityinfbe（al  
mon血s vdto7y8肌 胱mbrmesエロo〕  

Oronasal Foet山、 長90mLoral．5mL N／A  

membranes ■≡ n85alof■a50％  
・hoInOgena【e  

Cal【1e  山
N
か
 
 

N／A  347  Youmg  N／A  
adttlt  

BSEcanno【beけanslnitled血相ugll  
emb王γ0加nsぬニ〔1ユ4】  

Embryo uveembけOS；  N／A  
けanS飴r  打omd血i血け  

乱鮎cteddono瓜  

Cm【止e  

11  6L18  440－994d8yS SheepamsusceptibletoBSE．including  
mon山s  sheepnotuniYemauySus∝ptible【oscrn・  

pie【32】   

12  6－18  538－994days Sheep∬eSuSCePtibletoBSEby山isroute  
mon山s  〔32】  

1．e．   Brain  0．5血LoflO％ N／A  

holnogenatk 
Sheep（posi亡ivemd  

neg8はvelineC血evioIs）  

S血eep（positive血d  

ne脚血eliile′Cheviots）  

S血eep  

ARQ仏RQ  

50mLofl％  N／A  0ユ・山   Bmill  

Oral ．Br山n  
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103・97  20 6months 664－909days Distributionofinfectivityinpositive  
Sheep【59】．Impo正an【払rSRMaqdris上  

皿山ysis二Vd鮎a【ion血＝九eBSⅣ虻ra－  

piedisc血na【0町【es【sworkin山eARq／  

ARqgeno【ype〔5B］  



↓
ロ
ゴ
S
∋
i
s
s
i
b
i
】
i
t
y
O
f
↓
S
E
エ
h
e
B
S
E
ヨ
O
d
e
－
 
 

1hblcl．（COntinlled）．  

Keypolicyoutcomes／qtleStionsaddressed  ReeiplentSPe・Routeof Donor Amount T沌陀inRm  No・Ofanimals Agとat＜Inぐubationperiod  

cies／genotypeinocuhtion tissue （g） miee収（ifhown） chaueng巴d dQSing  
（Wllererelevan【）  

1（戸・97  12（）   3－6mon山 Ongo・ngatVLA EstablisheslninimuminfectiousdoseofBSEin血eepby  
Oralroute．con山butingtoepidemi0logyandriskltlOdels・  

Ends【agediseaseisthesameregardLessofdose（Bellworthy．  

Je飴ey，unptlblislleddata）  

5heep  Oral  

ARQノARQ  
Bl・ain 5、0．5，  

0．05，  

0．005．  

（）．0005  

Arethesegeno（ypeSSltSeeptiblebytheoralroute？Relevant  

forgenotype・brLSeddiseasecontroIsb’ategies・Whatisdis－  

tribtttionofinfectivltyiftheyare？IsthereanyevidenぐeOf  

Ca汀IeI・Sta【e？  

PTOVisionofma妃ria＝brs吐血toりCOnb■01ゝando山er  

柁queSIs．Provisionor血比丘omslleeI）Wi山BSE．G・ealea  

BSEa蝕ctednocktoestablishiftransmissioncouldoeeur  
【OiかCOnt捉＝血m止sandhmbs【即  

20encl1   61TlOn血 Ongol喝a【VLA  Slleep  

ARq／ARR  

ARIUARR  

SlleeP  

ARq／ARq  

Ornl Braill 54 lOユ朋  
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Relevantforgen叫・pe－baseddiseasecontroIstrategies・  

鳩ri上icalion山atdiscdmima【0ⅠγteS【SWO沈in山egenolyl）e・  
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TheARQ／ARQ，VRQ／VRQ．VRQ／ARQfuldARMRR  
geno【叩eSOrSlleePa托山Lsuscep【ible【oinrecdonwi11－  

BSE，WidlShorterincubationperiod（bytllisroute）ill  

ARQ／ÅRq血皿0山訂genO呼peSC旭1enged〔54コ．mel・e  

Wel℃SWVivorsinallgeno【叩e許Oup＄at山edl11eO極1bli一  

皿【ion．Sb班pWi山洋Sisはn亡PrPgenotypes甜eSuSCeP［ible  

toB5E〔5外Poten【iallyre上evnntfbrgenotype・based  

dis00Se COnb■OIs江ategleS  
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（ARq／ARq）  

881－1092days  
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For BSE，ePidemi0loglCalstudiesindicated  
thattheoralingestionoffoodcontaminated  
Withinfectedruminant－derivedprotein，inthe  
formofmeatandbonmeal即BM），bycattle  
WaSlikelytobeam叫OrrOuteOftransmission  
［118，120］．Oralchallengestudiesshowedthat  
（ransmissionofBSEwaspossibletosheep，  
goats andcattlebythisroute［32，59，111］  
and with verylow chal）enge do＄eS【117］・  

TransmissiontoplgSOrChickenshoweverwas  
notachievedbythisexperimentalroute［113，  
116】．   

Onedi組cultythatariseswithtransmission  
experimentsis theinterpretationofa nega－  
tiveresult；doesitmeanthattransmissiondo鮎  

notoccur，OrJuStthatinthisparticularsce－  
narioithasn’t？nelatterthenraisesquestions  
astowhyitmaynothaveoccurred・Isitthe  
dose，rOute，OrarethereotherfactorsinvoIved  
SuChasspeciesbarriersorgene也cinauences？  
GiventhatBSEcouldbetransmittedtopigsby  
th占i．c．route，血eabsenceofBStitransmission  
topigsbytheoralrouteindicatedthatthete  
Pl牟ybeanefEectivespeCiesbarrier，butapar；  
ticularconfbunding、factorinthistypeOfstudy  
is．thattheinfectious“dose”ofanycha11enge  
inbculumis di伍culttoestablishobjective）y・  
In most cases，inoculum titre（ifknown）is  

quotedasmouseLD50／g，uSingconventional  
inbredmice．However，Weknowthatdi鮎rent  
hostsaredifFerentlysusceptible［88］andthat  

SOmeTSEisolatesdonottransmittoparticular  
SpeCies（includingmice）・Anyexperimental1y－  
estabhshed titreisinevitably relative，and  
notnecessari1yinformativefortherecIP†ent  
SpeCleSinaparticularexperiment・Attemptsto  
determine PrPScconcentration bi∝hemical1y  
asameasureoftitrearealsolimitedbythe  
assumptlOnthatPrPScisanaccurateandquan－  
ti丘ablemarkerforinfec也vity．   

Conversely，aPOSitiveresultinatransmis－  
Sionexpe）imentonlymbansthattranSmission  
Can OCCur，nOtthatit doesin丘eld condi－  

tions．Italsol占adstofurtherquesti6ns．One  
is therelevance ofsuchexperiments to the  
丘eld situation．nere area numheroffunda－  

mentaldifferencesbetweennaturalexposure  
andexpenmentalstudieswhichshouldnotbe  
OVedookedwhencomparirLgdisease models 
with自eldcases．In naturaldisease，theinci－  

denceofTSEcanbelowbutinexperimental  
diseasetheaimistoachieve100％morbidity，  
especiallyifthestudycontainsatime－killele－  
ment．％ryhighdosescanbegivenorauyand  
SuChexpenmentalexposuresresultih much  
higherattackratesthanareObservednatura11y  
【117］．Time－killapproachescanthenbeused  
tostudythediseasepathogenesisinanexper－  
imentalmbdel，althoughitisnotknownwhat  
e鮎ctdosemayhaveonpathogenesis・Itisre－  
assunng・therefore，thattheend－！tagedisease  
resultingfromsuchexperimentalexposureof  
CattlewithBSEisvirtuauyindistinguishable  
fromnaturalcasesinapbptmorbidity［461・   

Thisexpenmentalapproach．also assumes  
a血Oralrouteoftransmissioninthe丘eld，Which  
isareasonableas！umplionforBSE，giventhe  
Clearepidemiological・1inkswithcontaminated  

feed．However，theinfectiousmaterial，infd  
has一婦mSu句ectdto′arangeOfmanufhctuト  
1ngprOC朗SeSandheattre？tmentSinthecourse  
OfMBMpfoduction；andleXPenmeTltalstud－  

iesoftenuseて‘neat”btain、material（untreated）  

toachievethebestmorbidityiSinceremdering  
hasb6enShowntoreducetitre［27，91J，94T9¢】・  
Thepossible肋tsOfrehdering上Onthebasic  
biologicalpropettiesofanyglVenTSEstrain  
arevefydi臨cd＝Ode触e，andalmo占timpos－  
Sibletocontrolforinanyexperimentaldesign・   

Ithasalsobeen suggestedthatageatex－  
POSurPCanahtsusceptibility［5】，butmost  

expenmentaldesignshavefocussedonare－  
S扇cted range of ages at chauerlge from a  
logistical、pOintofview・   

None of these factors negates the data 
emergingff6msuchexperimentalstudies，aS  
the studits provide a startlng POlnt．Once  
transmissionhasbtenachieved，furtherexpeト  
imentalprotocoIscanbeusedtoinvestlgateaSr  
peCtSISuChasmi、nimumeffectivedoses［117］，  
and inqculum can be treated to nlimic more 
C10SelywhatisoccuTringinthe丘eld［95］・  

Dataderivedfrom tran早missionexpenmentS  
Canalsobeusedinriskanalysesandmath－  
ematicalmodels，bothofwhidlmaybeused  
toinfbrmthedevelopmentofappropnatecon－  
troIstrategiesforTSEinanimals，andthusto  
PrOteCtpubhcandanimalhealth■Furtherstud－  
iescanalsobeimplemented，aSltheywerewith  
BSE，tOinvestlgatehypothesesoftheoriginof   

（ク昭g〃！∽lみgr〃βJβrc血如叩i叩0∫e）Page90f18   
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thedisease（forexamplescrapietocattle［66］），  

butcoundessYariablespreventthisapproach  
frombeingcomprehensive．   

j．2．j．肋rd〟Ⅶ那仇由∫わ〝   

Withexperimentalcbn丘rmation血attrans－  
missionispossiblebyapardcularroute，fur－  
therinvestIgationofthecontributionofthat  
routetorlaturaltransmissionisvital．   

For BSE it was clear that the principal 
driver ofthe epidemic was theホ由ding of  
coh払mhatdMBM【1加】－OnCerel即弧tCOn－  

trolm甲SureSγere 
G肥止Britainbtgantodecline［50，122トbut  
itwasnotihitial1yknownwhetherthedisease  
couldbesustainedwithin．ana鮎ctedpopula一  
触nbyo也奴natur如ormaれag¢mentme弧S・   

Evidence丘om計COhortstudydidLnOtrt11e  
9tltdlel氾SSibihty・Ofamatemalcomponent  
tOtr出血血ission［1211二The 
ing1蘇SEwasslightlyincreasedbybeingborn  
10a dam approachingIhe cIinjca］phase or  
the▲dis品se／LWhetheritrepresentedgenetic  
S血scepdbility，ノtrBLnSmissionora鱒mbinadon  
of the two．6ould not be detemined．How－  
ever，math血Iaticalmoddlingindic劇edthatif  
matehlaltransmissiondidoccdr，thenitwas  
highlyuh）ikeIytobeAtaratethatcou）dYSuStain  
an epidemic［23］．Theroute・throughwhich  
such．e坪OSuremighttake place，Whetherit  
Wおdtiet一モ叫eVeI七鎚1打ansmission，Orhori一  

軍QPtal 

couldnotbe6Stat舶shed什omthecohottstudy．  
Along－termlarge＞鱒ale既Pedmentalstudyto   

aFrenchgoat【24］have，however，raisedanew  
Chauenge：thatofBSEinsmallruminants．For  
GreatBritain，thisrais声daconcemaboutthe  
nationalsheeppopulation．With，hopefu11y，nO  
naturally－0∝uhingdiseasetostudytherere－  
maino山ythn㌍dtemadv郎．   

Firstly，tOSet、uPSmal）－SCaleanimalexperi－  
ments（aspreviouslydescribed）toinvestigate  
potentialroutesandmechanismsoftransmis－  
Sion；S∝Ondly to set－uPlafgeトSCale natura】  

け皿Smis扇oninv田山ga血ns，SuChasanexpeト  
imentalsheep nock；弧d血irdly，tO負nd an  
altemativenaturaldisease modelthat can be  

studiediIlthe鈴eld．  

4．1．Di雨e岬nmem飴Iexposu托  

nanSmissinOfBSEinsmal）ruminants  

byblo6dtmisfusionhasl）e？nStudidbyrthe  
触tme血od．Ⅵ和泊Sl虎pαi如如卸牒SEcanbe  

、ノ 

thisprdb濾Iyha貞一m6reゝrdeY血ceih thees－  
tabJis加efLtOfapretedentfbrthbprot6Ction  
ofpublich由1thin混血textdf，馳man－  
to－I；”11antrallSmission‖l．mtherthanasこI  
potentialiatrogenicrot）t早insmallrumin由ItS・  

4．2．・Na仙血Itm鮎品i∬idnexperimemt5   

Thesecond▲method（theexpedmentalsheep  

aock）hasbeeIluSedlbyboth叫eVeterinary  
LhbotatoriesAgency（VLA）andtheInstitute  

for Aninla］Hca］（h Neuropa（hogencsis Unil  

岬U）inEdinburgh．meVLAhasan8Xper－  
imentalBSE一加地恍p伽占kinwbicbニ1ambs  
bofh・tO6wes－thatw？reOral1ydosedwith5gof  
BSE－pOSitivecatdebrainhavesuccumbedto  
chniealdis占ase［8］．1meageatonsetbrthese  
lambsrangedfrom654tO968daysold・Inau  
casesthebirthofthelambsoccurredwithina  
ftwm6nthspnprtotheonsetofclihicaldis⊥  
easeintheir dams．Thus we haveevidence イ  

Of叩tural，transmissipnofBSEfromsheepto  
Sh讐p，a）beitinexperlmentalcircumstances・  
WhetherthisrepresentstrueVerticaloTpen－  
natali血tioncannotbeasceftaitledftomthis  

study．Asimilarbutslighdydi飴rentNPU  
study［361didnotresu7tintransmissibn，how－  

eNeritcouldnotbest慮stical1yruledotlt．  

siohinditat由．that，“血en叩PrOP血tesanltary  
protocoIs”werefoIlbwed，“¢mt）ryOS 

fromBSE－alr＆tedcattledidnot′tmn早hitthe  
disease”【124】．i   

UltirnatdyfbrBSEincattlethefelativeim－  
portanceoftherol占offtedcontaminatedwith  
infectedMBMwasconRrm3diarLdtherelative  
abs由ICeOfevidencefbrmaternaitransmission  
【23］ 

t6rventionstobeimplemented．   

4．．BSEINSMALL、RUMINANTS 

ThepositivereshltsofムraltranSmis＄iqnex⊥ 
perimentstosheepandgoats［32159］，and（h寧 

identi丘CationofasinglenanユralcaseofBSEitl   

P喝e】00f18（タα㌍′川〃血＝王〃J♪′・dぬ血”クI‘ゆ〃∫g）  
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4．3．Alternativediseasemodels   

nle third method，tO nnd an alternative  
natural disease model that can be studied 

in the丘eld，is moreproblematic．Studies of  
the naturaltransmission ofthe only known  
natura11y－OCCumingTSE ofsmallruminants，  
SCraple，might provideamodelforBSEin  
Sheep，Shoulditocqurunder負eldconditions．  
BothscrapleandexperimentalBSEinsheep  
havesimi1arClinicalsignsandth甲havesim－  
ilardifhsetissuedistribudonsofPrPSc［34，  
35，59，115］．IfnatlユralovineBSEissimi1ar  
to experimentalovineBSE，thenovineBSE  
may potentially behave in a similar manner 
toscrapleaSfarasroutesandmechanismsof  
transmissionareconcemed．   

4J．J．ふ川甲鹿   

Thisisthemostextensive）ystudiedTSE  
mdel．Severalinstitutions have established，  

maintained and recorded naturaliy infected 
丘OCks ofsheeplnOrdertostudyvarious as－  
PeCtSOfs？rap）e，ンincludihgltStranSmission・  
Theseinclude山eINRA Langlade aock of  
Romanovsheep，VariouslInstituteforAnimal  
Healthfl∝ks and the VLA scrapie－afFbcted  
且ock．   

Ana）ysesofdatacouectedovermorethan  
a decade打om thefirst of these have pro－  
Vided epidemi01oglCalevidence fdr botha  
matemalandlateralcomponent－Oftransmis－  
Sion【22，99］・Higherrelativerisksofchnical  
SCrapleWereObservedassociatedwithIamb－  
1ngperiods．There wasalso a teducedrisk  
Ofclinicalscrapleinarti丘cially－rearedlambs  
fromhealthydams，Andanihc血sedriskin  
matemal1y－reared）ambsfromscrapie－alfected  
dams・Theyproposedthattransmissionmay  
OCCur tVithiIlthe丘rst24h oflife with addi－  

tionalriskforthosethatthencontinuetoshare  
thematernalenvironment（al11ambsremained  
On血eirdamsforthefirslintakeofcolostrum  
弧d血eI＝br24h）．   

’nlehstitt）tefbfAnimalHealhflockshave  
estabhshedthat，despiteearliercontradictory．  
伽dirlgS 

． 

utero）isimprobable［36，37］・Ascrapie一free  

且OCkhasbeenestablishedbyemt）ryO－tranSfef  
（ET）h・OmOnewithalong－Standingscraple  

problem．TheErIlderivedflockhasremained   
SCrapie－freesinceits establishmentin1996，  

eventhoughithasasimi）arPrPgeneticpro丘1e  
【0山e origin山nock．Ofinterest Lo m∝ba－   

nismsofhorizontalnateraltransmissionis血e   
factthatthe“clean、、Rockwasestablishedand  

maintainedinascraplenalveenvironment；a   
parallelETderived且ockthatwasmaintained  

incloseproximltytO，butseparatefrom，the  
Onglnalscrapie－a恥ctedflockdidexperience   
Chnicalscrapiecases［37］．Lateraltransmis－   
Sion hasalso been showntO OCCurinthe   
absenceoflambing［38】．   

Inthe VLAflockit has been shownthat  

lateraltransmission occurs【84］andthatex，   
POSuretOaCOntaminatedenvironmentonlyis   
Su組cienttoproducedisease（Dexter，Tbngue，   
Bellworthy，unpt）blisheddata）．   

These nocks are managedin a way that  
mチintainshighfrequenciesofsheepwithPrP   
genotypesathighriskofdeveloplngclinical   
disease・Thuswithahighincidenceofclini－   
Caldiseaseandhighinfectious10ad，theyalso   
PrOVidecontrolled甲Vironme6tsinwhichto   
Studythepathogenesisofhaturauyacquired   
disease．TheyefFtctive］ycounterthedi抗cuト   

ties of studying a disease that occurs at a  
10W aOCk－1evelincidence，howeverit must   

be recognisedthat whilst they provideevi－   
dence for routes and mechanisms of natural   

transmissionandestimatesoftransmissionpa－   
rameters，（heyareprobablynotrepresentative   

Ofanybutthernostheavilya飴cted（WOrSt－   
CaSe SCenafio）commercialflocks．They are   
alsolimitedin the rangeofbreeds present，  
and（POtential1y）inthenumbさrofdifFerent   

SCrapieisolates／strains present．Theseflocks   
n－aymimicnaturalexposure，butata、1evelthat   

no commerCial且ock－OWner WOuld beable to   

tolerateandremainasaneconomicallyviable   
unit・Becauseofthistherelativeimportance   
Ofdil艶rentcomponentsoftransmissionmay   
VarylnCOmmerCial良eldRocksand仙erefore  

interventionmeasuresmayhavedifferentout－   
COmeS．Theseinstitutionalisedresearch月．ocksT   

therefore，aCtaSanimpo11antbridgebetween   
thearti丘cialexposure－naturalroutetransmis－   
Sionexperiments－andthetrue丘eldsituation．   

A variety of experimental studies using 
theapproachesoutlinedabovehaveprovided   

（卵併m血kⅢ所舟●ぐ血血叩l叩0∫g）Pagellof18   
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eviden∝fbrpossibleroutesoftranSmission   
ofscrapie・Pげ＆has been加ndindssues   
thatcouldbeinvoIvedinthenaturaldissem－  
in血onof血ein知也叫Sag孤ti．e．，rOute㌻山水   

COuldleadtoexitoftheinfbctiousagentfrom   
theanimal，andresultineitherenvironmen－   
talcontamina銀onordirecttransmission．These   

dssuesincludethe！ymPho－reticularsystemof   
thegut PO，103，l15］，Chronical1yin且aⅡ妃d   
Wa叩hssueassoci如dwi血1ympho叩C－   
dcmastitis【731，kidneytissue［90］，Salivary   
glands［104】，nictitatingmembrane［77］，‘and   

pl狐eIltae【2，81，10廿  

Fbrthem町OntyOfthesetissues，evidence   
ofinfbctivityorthepreiSenCeOfPrPSciT）aSSO－   
Ciatedsecretionsandexcr改ionsissduelusive   

forscrapleinsmallruminants．ne堺CePt10n  
isblood［55］．Althoughexperimentalblood   
transfusiqnshaveresult8dindiniqalscraple   
T55LjustaswithBSE，iti芦unhkelytoplaya   
叩無しrOle‥bloodtransfhsionsarenotregular  
0∝叩印甲hsh叩Vddnむツpm血c8・  

Onthe 

i血頑tyb恍ndemQnS咄ed如plac餌t紙【3，   
％享，1011，・butitt！aSalso′beenshowntopro－  
duceclinicalscrapiewhenadmihister声doral1y   
tosh鱒p【78，79］・TTdswasl．prOpOSedt〉ytheau－   
thorsas、LameChanismforlatemltrarlSmission  
fr0叩eWetO9Weatl血bingtlme．Placentahas   
alsobeencitedasapossibleexplanatibnfor   
SOmeO一也8epidemiologic出血dings血0Ⅶgbt   
tobe’associate；d with mechanisms ofmater－   

nal打ansmis去ion【74I，正也oughmuchofthe   

q）idemiologicdeNidencem叩alsobeinter－  
preted as a contributionto transmission via   
the・1ateral∫Oute，e＄peCiallythatofenviron一   

甲弧也Icontaminadon．Forexamがe，血ereare  
reduced．odds ofevQr becdmlng a SCrapl？－   

af托cted且OCkif the且OCk some也meslambs   
hdi鮎fentpl肛eS，CO叩祉d拍血ose恥Ck畠   
thatalwayslamb叫血esameplacet74］；there   
is decreasedrisk ofdisease assodated with  
lambin菩inindividualpens（751，．and there   
WeJrincr％Sedodd＄fbrscraplや一pOSitivestatus  

Ofa且ockthatwasfound・tQbe争SSOCiatedwith   

hil11retO・remOVepIac甲tafrombqddingalong   
withitsdisposalinbompost．  

Epidemiologicg cross－SeCtional［74，75］   
andcase－COn打ds餌蛍由【47，5l，80】havepro－   

Videdsuppomngevidencefbrtheroleofvar－   

iousalhedmanagementpracdcesinthetrans－   
血SSioI10fscrapieinthe丘eld．Sofartheylack   

the consistency and speci負CS neCeSSary for   

the devdopmentofappropnateintervention   
measures・Thescrapiehteraturedoeshowever  

illustratehow血edihrenttypeS Ofinvesd－   
gadonsintoaspectsoftranSmission，andthe   
di鮎rehtdisciplines，areCOmplementaJY．Ex－   
perimental．studiesoftransmissionroutesand  
・epidemidogicalstudiesohiskfactorsarein－   
trinsiぬuylinkedinaposidveftedbackloop，   
8弧h加ゎmingtheothen  

4j．2．α川〟ねw郎血gゐ雌g  

T取eo也αnatufanyOC00誼ngTSE，m   
Ofdecrisprdbablylessrelevanta5amodel   
foiBSEinsmallruminants，hasbeenrecently   
reviewedelsewhere（123］andiscoYeredby   
Sigurdsoninthisspecidissue【89］，   

4j．3．伽島々r励ゼ爾β〝抑ゐ血 

Host－SpeCi丘CeXperipqhtalsfudiesiIllarge   
d  

duceresu］Ls、Thcfbmlern】eanSthattlley artL   
di飽cultt6bd・刀亘Iatt甲 
m叩t旭Ve tO be川田■i中画境鱒1wi血other   
experiments，Oftenwithmoreitart－upaSSumP－   
tionsthandesirable，ratherthanin alogical   
Step一wiseorder払1lowlngJOn fromprevious   
蝕dings．ney are，however，Ofparamount  

importan甲・Theyprovidean．opportunltytO   
Studythe，diseaseintheodgirLalhostspecies；   
they6anbe？Omparabledcrossstudies，ifstan，   
dardisedprot∝OIsareused、alldthey eli．”i－   
natethenoiseofvariability，the二didicul如去of  
los占tofbllow－upandthepotentialbiasesthat   

aLreeXpqriencdwithepidemi0logica）studies・   
ノ7b・qOu一掬r：the・timeandresourceumitations，   
0血ermoddsb甲ekensought．  

Theroleofha叩SterS，mice，theburgeoning   
rangeofLm坤netransgenes；andothermodels   
SuChas寸olesisalargesuQjectinitsownright．   
andiscoveredbyGroschupandBuschmarn  
inthisLsp甲ialissue［44］andelsewhere［28，   
43】：In一thep鱒tSuChmodel寧havebeen 

． 

Fbrexarnple，1aboratorywildTtyP寧micecaJl－   
notreplacetheorlglnaldonorspeciesldueto   
thespecies－tranSmissionbarrierandtotheir   

‥di恥rent biologyand physiology compared  

P喝e120f18（pβgg椚J〃加川〃ゆr′e地雨叩J〝p∂∫ぞl  
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toruminants．Theformerhasbeenaddressed  
withtheadventoftranSgenicmice，thelatter  
isinsurmountable．Eventhesedonotreplicate  
reality，andtheinterpretationandextrapolation  
ofanyresultsbacktothedopodhost－SPeCies  
needstobeaconsidered，0均ectiveprocess・  
Forexample，data打omdi鮎rent transgenic  
mouselinesarenotdirecdycomparable，eVen  
betwecnhneswhichhaveacorr皿OntranSgene  

【16，】05】．   

5，PtJBLICIIEAIJH   

TheultimatequestionofwhetheraTSEhas  
implica（ionsforpublichealth～i・e・istrans－  
missibletoman－isdi伍culttoaddressindle  

absenceoftransmissionexperlmentSOpPeO－  
ple・Themostapprop血tealternativeistouse  
non一加manprimates【48，67，68，70】which  
haveindicatedthatBSEtransmitswithaend－  
stagediseaseindisdng山shablefrom variant  
Creutzftldt－Jacob disease（VCJD）．However  
theseexp甲mentSarelimitedbyethicaJcon－  
str扇nts．H汝ethedevdopmentoftransgenic  
鵬cehasbee－of′prOS匹CtlVeValuらbutat  
thesametime，Canbemisleading．Forexam－  
ple，mice｛Withaslnglecopyofthehumah  
PrPgenewerenotsusceptibleexperimental1y  
toBSE［10］whileatthe 

． 

producihgaverystrongbodyofcircurnstan－  
tialevidencethatvCJDwasaconsequenceof  
BSEinfectionin man．Theinevitablelimita－  
tionofsuchtransgenicmiceisthatonlyone  
humangeneispresentinthemodel，anddis－  
easesusceptibilityandincubationperiodare  
inevitably、multi－factorial・Tねnsgenicmouse  
modelswhichoverexpresshumanPIParealso  
avai）able，andtheyarehigh1ysusceptibleto  
BSE［7，15，65，106］butthesemaynotbea  
trueir）dicatorofsusceptibilityinhumans・De－  

taileddiscussionofthesemodelsisoutwiththe  
SCOPebfthispaperahdiscoveredindetailby  
GroschupandBuschmanninthisspecialissue  
【44】． 

6．REMAININGCHAl．LENGES   

Many cha11enges refnain even when a  
spongifbrmencephalopathyhasbeenidenti一  
点ed as，tranS叩issible，and when routes and  
m占chanismshavebeenproposed．  

Whataretheeaectsofrepeatedlowdose  
exposure？WhathappenSWhenthereisinter－  

Currentdisease？HowdoPt’PgeneticsinauT  
encethetransmissionprocess？IsanyappareTlt  
reductionin susceptibihtyactuauyan effect  
Ofincubationperiodprolonga！iontobeyond  
thenatura］1ifespaJl？Whatistheimphcation  
Ofcarrierstate／subclinicaldiseasefordiseae  
controland health？How can wedetect anl－  

malsintheearlystageofdiseaseincubation－  
aphase“silent”tocurrentinvestlgativetooIs？   

ForBSEandscrapleSOmeOftheseques－  
donshave beenaddressedpartial］y［39，42，  

45，49，56，61］．Itispossiblethatfornovel  
TSE many ofthese questions willremain  
unansweredorunpursued，甲CePtbythemost  
deterTnined ofresearchers Afterthefunding，  
stimulatedbythepublichealthandpolidcal  
aspeCtSOfBSEandvCJD，has、dwind血・   

Perhaps the greatest con血dJil血・for re－  

searchersねcedwitha？eW彗等首ihispecies，  
oraTSEin義時∝l鱒1hw砧bh・it麗組叫如vi－  

ouslybbdldesc貢b6d，｝i岳坤etheriti畠、“n紬”，．Or  
merely“newly・Obs6rv申”．甘his寵せpattieular  
issubfbrBSE，Shodditbef壷】粛rinthe主heep  
population・’Wi叫much岳匪eulad6noverthe  
yearsthatscrapleCOuldrb底theQ＊hofBSE，it  
mightnotbetoosurpnsln苫ifa 
ofscrapleisolatesrぬ1edonewithBSE－1ike  
characteristics．AnumberofstudiesintheUK  
andelsewhere［19，66，82］havetakenadirect  
approachtothisquestion，bylookingattheex一  
perlmentalphenotypeincatdeexperlmenta11y  
chauengedwithscrapieisolates，butthedivell  
sltyOfscrapleisolate＄PreC］udesthisapproach  
kingexhaustive．   

Giventhatnoonetypeofstudycanprovide  
a11thedetailsorautheanswersrquired，and  
becauseoftheconstraintsimplicitineachtype  
ofstudy，itisimpoitantthatresearchersre－  
speCtandintegratethework丘omotherareas、  
arerlgOrOuS，dor10tOVereStimatetheir触d－  
1ngSdespitevariouspressu産stodoso．andare  
hdnest‥bothinぬepresentadonofheir血d－  
1ngSandinthevalueoftheoutcomes・Someof  
thoseinterestedinpurescience甲aydi畠parage  
Sbdiesthat血eydeemtobeoflowscientiBc  
mqrit，butwhichare’actuauyofhighvalueto  
thoseinvolvedinpolicyanddecision－making＝  
equallysomeworkofhighscien浦Cnleritmay   

（ク聯〃仰めどr㈲rかc止血Jり川Jp♂∫e）Page150f18   
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beextremelyinterestlnglnitsownright，but  
notactual1ynecessarytoadvanCediseasecon－  
trolandprotectpubuchealth・  

7．CONCLUSION   

Theapproache＄tOtheinvestlgadonofthe  
transmission of BSEand scraple，Outlined  
above，di恥ronlyslighdy．n10Sedifkrences   
amduetothenatureofthetwodiseases．BSE  

WaS a nOVelspongiform、enCephalopathy，in  
ahithertbuna仔ectedspecies，thathadchaf－  
aCteristics ofa・POlnt SOtmeLePidemic，With  
an agentthat could havebeenincorporated  
into awide vari成y OffbedstuGs andiatro－  
ge血cal1y administeredton盛VePOpulations，  
andtherewase訂Iyevidencethatitwasnot   
restricted to bovines．It wasvitalto estAb－  

1ish，albeitexperimentauy，Whichotherspecies  
mjght■鮎a触弛and、Whdber血ee匝demic  
CO山d桓や卸画叫dbynatu∫alぬnsmiss阜On，  
if．thes？urC阜WaSreTnOVed・In申ntrast，SCrq）1e  
has小b壷iehdemicthfoughoutGreムtBritainfbr  

，i去 
凍n：血owCdy血0Ⅵ′）・弧dJbasablO血血st  
rang？・Thepnnciples，prOCeSSandintegradon  
Ofevidence丘omdi鮎rentりpeSOfstudies，   
however，areSimilarforbothoftheseTSE三and   
Can．beappliedtoanyemerglngOrSuSpeCted   
SPOngiformencephaJopathy．  
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別紙様式第2－1   

番号9  医薬品  

医薬部外品 研究報告 調査報告書  
化粧品  

識別垂号・報告回数 
報告日 新医区分        厚生労働省処理柵   

1 

一般的名    乾燥濃縮人アンチトロンビンⅢ   
研究報告  公表国  

称  
の公表状  

American－SocietY－0トTropical－  アメリカ   

販売名   ①ノイアート（ベネシス）   
況   

Medicine－and－Hygiene  

（企業名）   ②ノイアート静江料i500単位（ベネシス）  1044   

ヒト頼粒球アナプラズマ症［Hu皿anGranulocyticAnaplasmosis（托GA）］の発生率は、1999年以来2倍になった。原因病原体のAmaplasma  

phagocytophilumは、ニューイングランドの風土病であり、主にマダニ1ⅩOdesscapularisゐ流行によってヒトに感染する。A．  
使用上の注意記載状況・  

phagocytophilumによって引き起こされる疾患は、無症候なものから重篤なものまであり、一様ではない。A．phagocytophilumの輸血感染  その他参考事項等  

研                   が1例報告されているが、現在HGAのスクリーニングは実施されていない。  代表としてノイアート（献血）の記載を示す。   

究  この病原体たよって引き起こされる血液の安全リスクを調査するため、我々はコネチカット州及びマサチューセッツ州の血液ドナーの陽性       2．重要な基本的注意   率を測定した。血液サンプルを春の後半から冬の初め（2001－ZOO5年）及び2006年の初めから1年間、採取した。参加ドナーからの血清       （1）本剤の原材料となる献血者の血液について  
報  

IFAによって検査した15，828名のドナT中、432名（2．7％）がA．phagocytophilutn抗体陽性であった。力価の分布は以下の通りであった。       抗体、抗HTLV－Ⅰ抗体陰性で、かつALT（GPT）値で  

1：64が256名（59％）、1：128が115名（27％）、1：256が42名（9．7％）、1：51Zが14名（3．2％）、≧1：1024が5名（1．2％）であった。マサチ       スクリーニングを実施している。更に、プールし  
た試験血凍については、HIV－1、HBV及びHCVに  

概   

要・  ものであろう。  

比較的高い陽性率が持続していることから、A．phagocytophilumの血液安全性に及ぼす影響を調査する必要がある。   
の検出限界以下のウイルスが混入している可能  

性が常に存在する。本剤は、以上の検査に適合し  

た血典を原料として、Cohnの低温エタノール分  

画で得た画分から人アンチトロンビンⅠIlを濾  

報告企業の意見  今後の対応   縮・精製した製剤であり、ウイルス不活化■除去  

を目的として、製造工程において60℃、10時間  

報告である。  響を与えないと考えるの   の液状加熱処理及びろ過膜処理（ナノフィルトレ   

アナプラズマ属菌は、ウシ科、シカ科、ラクダ科動物の赤血球内に寄生する直径0．2～1〟．mのグラム陰性梓菌であ      で、特段の措置はとらない。   ーション）を施しているが、投与に際しては、次   
る。万一、原料血凍にアナプラズマ属菌が混入したとしても、除菌ろ過等の製造工程にて除去されるものと考えて  の点に十分注意すること。   

いる。  
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別紙様式第2－1  No▲3  

医薬品 研究報告 調査報告書   

識別番号・報告回数  
報阜白   新医区分   機構処理梱   

「般的名称  （製造承認書に記載なし）   公表国  

合成血「日赤」（日本赤十字社）  研究報告の公葬状況  ABCNewsletter．20008Janll．  

販売名く企業名）  
照射合成血「日赤」（日本赤十字社）  

合成血－LR「日赤」（日本赤十字社）  米国  

照射合成血－LR「日赤」（日本赤十字社）   

○血液安全パネルはHHSに病原体低減技術の開発を急ぐよう要請  
血液安全・安定供給諮問委貞会は、米国保健社会福祉省（HHS）事務局に対し、安全で効果的な輸血用血液製剤の病原体低  

使用上の注意記載状況■  

減技術（不活化）の早急な開発を優先して進め、開発され次第実施するよう勧告した。  
その他参考事項等  

合成血「日赤」  

研                        照射合成血「日赤J   、 
究  合成血－LR「日赤」  

報  

告  
に対し広く適応できるセーフガードとして、この技術の導入を保証する」という決議を採択した。こうした新しい技術の例は、血祭  

歯  血液を介するウイルス、  
委員会はこの勧告の根準として、受血者への既知の感染症の脅威をより低減する必要性を挙げた。また、感染性因子の特定後      細菌、原虫等の感染  

概 要   

、。  
よる供血制限などこ導入後に不要となる現行の血液安全対策の削減によって相殺されると委員会は考えている。また」病原体低  

減技術の導入で、検査の偽陽性や精度の低い渡航歴による供血制限のためのドナー喪失が減るため、血液の供給量が増加す  
ると推測している。   

報告企業の意見  今後の対応   

血液安全・安定供給諮問委貞会は、米国保健社会福祉省事務    日本赤十字社では8項目の安全対策の一つとして、不活化技術の導   

局に対し、安全で効果的な輸血用血液製剤の柄原体低減技術    入について、各不活化技術の効果、血液成分への影響、製造作業へ   

（不倍化）の早急な開発を優先して進め、開発され次第実施す    の影響などについて評価検討を行っている。外国での不活化実施状   
るよう勧告したとの報告である。  況や効果、新たな技術、副作用等の情報収集も含め総合的に評価  

し、導入について関係機関と協議する予定である。  




