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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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本稿セは，伝染性海綿状脳症（TSE）の伝播性を調べるための実験的アプローチ法を要約し，実験における所見と自然発生するTSE       使用上の注意記載状況・  

〔主にウシ海綿状脳症（BSE）及びスクレイピー〕との関連性を考察している。BSEはこれまで影響を受けなかった動物種における新  その他参考事項等  

規の海綿状脳症であり，点感染源の特徴を有する。本実験では，人工的感染経路（脳内接種）及び自然感染経路（鐘ロ）を用いて伝       BYL－2008－0312  

挿の効率ならびに宿主の感受性を，特に食用動物種に焦点を当てて痔定した。実験的伝播が認められても，曝露時の動物の年齢等，  
研 究  

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。   

魯 の  

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。   

報告企業の意見  今後の対応   

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   
あっても，全ての研究結果は有益であ一り，疾患管理の向上及び公  

衆衛生を守る上で役立つであろう。  
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