
Here，WePreSenttheresultsoftheapplicationofareal－time  

PCRassayforthediagnosisandfbuow－upOfbruce1losisina  
largenumberofpatients，andwediscussthepotentialpath－  

OPhYSiologicalsignificanceofthefindings．   

MArERIALSAND ME丁目ODS   

pdIi用h Peripheralbloods匹Cimens（b血wholeblod弧d  

seruJT））werecouectedfrom39patientswhohadreceiYedadi－  

agnosisofacutebruCe1losisandfrom50healthyblooddonors  
（contIOlgroup）・Arninimumof3samplesperpatientwereob－  

tained（1atdiagnosis，lattheendoftreatment，andatleastl  

duringthefollow－upPeriod）・Thecontrolgroup，matChedfor  

ageiLndsex，hadnoantibodiestoBruce鮎speCies・山1patients  

receivedadiagnosisofacutebrucellosisduringtheperiod2001－  

2004intheUniversityHospitaJofIoannina，referencecenterfor  
thedistrictofEpiruSinnorthwestern Greece，Where（1ikein  

nearbyGreekandforeignre由ons）bruceuosisisendemic【1，10）．  

Epidemi01o由Cal，dinical，andmicrobiolo由Calcharacteristicsof ′  

thepatientpopulationareprwtedintablel．   

ThediagnosisofacutebruCellosiswasestablishedaccording  

tolofthefollowingcriteria：（l）isolationofBruceLLaspecies  

inblood・Cdtureorotherdinicalsamplesor（2）thepresen⊂e  

Ofsug＄eStiveclinicalcharacteristicstogetherwiththedemon－  

Strationofspeci丘cantibodiesathightiters，SerOCOnVerSion，Or  

anincreaseiJlantibodiesinaserumsampleobtained15⊥20  

daYSaftetthe丘rstsamPlewasobtained．   

Theposttreatmentphasevariedfrom2to36months，aCT  

cordingtothecontinuitYOfpatientvisits．Thr占epatientsex－  

Periencedrelapseduringthebllow－uPPeriod・Ofthe39study  

patients，30weretreatedwiththestandardregimenofdoxy－  

CyClineplus ritampin・7weretreatedwithdoxycyclineplus  

Cipronoxacin，1was treated withmo由1ac（amm，andlwas  

treated withdoxycYCline plus streptomycin（thelatterfor2  

Weeks）．Theduration oftreatmentwas6week占foral1but4  

Patients・′Ⅳopatientsweretreatedfor12weeks（lwithdoxY－  

CYClineplusr脆mplnandlwithdoxYCyClinepluscipronoxa－  

Cin），and2patientsweretreatedfor6months（lwithdoxyT  

CyCline plus ciprofloxacin andlwithdoxycYCline plus  
rifampin）．AnalysisoftheeYOlutionofthebacterialDNAload  

WaSPerformedatthetimeofinitialdiagnosis，attheendof  

treatment，andduringthefouow－uPperiod（2，6，12－24，aJld  

24T36monthsaftertheendoftreatment）・ThestudYunderwent  

ethicsreviewandapproval．   

助亡IdoJ頑亡αJ肋d ∫〝¢Joが‘■Jお［九〝句〟払 Serological  

tests－includingroseBengalplate（RBP）agglutination，Wfight  

SerOagglutination，andELISA（SerionEuSAClassicBrucella  

IgG／IgM／IgA；InstitutVirion＼Serion；detectingIgM，IgG，and  

IgAantibodies）－Wereperformedonal1patientandcontroI  

SpeCimens；bloodcultureswereperformedfor240ftheinitial  
39patients・   

TheRBPagglutillationandtheWrightseroa由1utinationtests  

WereperformedinaccordarLCeWithteclmiquesdescribedelse－  

Where【11】・TheELISAwasperformedinaccordancewiththF  

manuhcturer’sinstruCtions・Blood cultures were processed  

withBacT／Akrt（bioMむieux）inaccordanとewithstandard  

teclmiques［12，13】andweremonitoredforlOconsecutive  

hbIel．Dem091aPhi＝harac也ri釦icsand¢liれkal卸dmicrobio靂ogica＝ind－  
1n9Sforpatie11tSWithbruceLIosis．  

Variabre  Patients  

Demographiccharacteristic   

Mate  30（77）  

Age．meany8arS什ang8）   41（16－78I  

Osteoarticular  

Diagnostictestresult  

¶ter≧1：160．  

ELlSA test 39tlOOI  

輝珊慧憫   

NOTE．Dataareno．（％）ofpatients．unlessotherwiseindkated．RBF：roseBengalplate．  

e132．（：ID2008：46（151ute）・Vrionietal．  
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days・IfthesystemEhiledtodetectanY＄rOWれthevialswere  

trans良rredtoaconventionalincubatorforlOadditionaldays．  

Blindsubcultureswereperformedondays10and200nBrtL－  

Cettaagar（BBL；鱒ectonDickinson）andwereincubatedat370c  

ina5％→10％catbondioxideatmospherefbr3daYS【12，13）・  

Ifgrowthappeared，thestwpectedcolonieswereidenti丘edbY  

COlonialmorphology；GramStaining；OXidase，Catalase，andure－  

asetests；andppsitiveagglutinationwithspedficantiserum・  

IdentificationandbiotYPingofBruceLLaspecieswereperformed  
inaccordancewithstandardmicrobiologicalprocedures［14】．   

血血Iゆ＝げ皿叩りわ椚d加如‖血01り印加椚町叩封山一  

EerEd Strqi”S・Peripheralblood samPles were co止ectedin  

EDTÅtubes・DNAwasextractedfromwholeblood（200pL）  

前山伽qlAampDNAB19qdM混血t（Qiagen）haccor血nce  

Withthemanufacturer’sinstruCtions．nLekitcouplesthese－  

lectivebindingproper鱒esofsnicagels涙thamicrocentrifu－  

gationstep・Thespeclmen亨Were丘rstlysedwithproteaseina  

bufrtrchosentooptimizetheDNA－bindingcapacitiesonthe  

qIAampme血brane・Theueor血乍S損亡acolum山owed，a丘er  

DNAcoatmg，，e伍ci甲t、WaShhgo一山esmplestodiminate  

contaJhinaLntS．Afterelution，DNAwasstoredat q800Cuntil  

PCRampli丘catioJlanalysis．   

句中坤如鱒町かゅ中叫坤U如叩坤鱒作れ■トdm～タCR  

ass叩 Thereal－timePCR，aSSq 

点catiorLOf．i207JasepairDNAsequenceofagenethatcodes  

forthcsynthesisofanimmunogenctic3トkilodaltoJIPrOteirt  

speci丘cb叫eぞふα肋肝心（BCSP31）・Th叩血erp血鮎d  

WaS叫atpub寧Shedby・Ba＊e！Nal・（15］・TheamPliAcationprod－  

uctwasdetectedbyusing且uorescencetedlmiqueh沖ridization  

PrObeslabeledwithLightCナderRed640（detectedinchannel  

F2）・Acontrolampli丘cationreacti（ininthethirdcharmel（F3）  

acted as aJlintemal run COntrOl．A single－tube duplex  

LightCycler－PCR（LC－PCR）wasperformedusingtheFastStart  

DNAHybridi2ationProbeskit（R∝heDiagnostics）．Tbeach  

LightCYderdas！CaPi11ary；Weadded20FALreactionmixture  

COntaining6・6JLLPCR－gradewater，2．5mmOloEmagnesium  

Chloride・4・OIALreagentmix（contain桓gprimersandprobes），  

2・OFLLFastStartmix，and5．0甚Ltemplate（samPleorstandard）．  

PrimersandprobeswercdesilnedandprovidedbyTIBMOL－  
BIOL・TbdetectanyamPICOnCOntamiJlationorampli丘cation  

氏山ure，negativecontroIsthatcontai血ed5FALofPCRwater  

insteadofDNAandpositivecontroIsthatcontainedDNAof  
BrucellameLiteTWおbioYarlwereincludediJleadhreal－timePCR  

run．CydingconditionsconsistedoEihitialdenatLmtionat950c  
forlOmiJl，followedby55qde＄at950cforlOs，at550Cfor  

8s，aLndat720Cfor15sinaLightCyderinstnment（Roche  

Diagnostics）・Fluoresccncecur化SWereaJlalyzedwithLight－  

CYClerso氏ware，YerSion3．5．A鮎ramPlification，melting－CurYe  

analysiswasperformedtoveriケthesped丘citYOfPCRproducts  

（1cydeconsistedof950cfor20s，400cfor20s，and85℃  

forOs）．TheBCSP31－derivedproductⅧidenti丘edbYrunning  

themeltingcurvewithaspecificmeltingpointof67．50c（con－  

Centrationdependent）・Astandardcurve，COmPrising10－fo1d  

dilutionsofBruceLlaBCSP31DNAof10t－107targetequiYalents，  

anowedquanti丘cationofunknownsamPles・htheprovided  

Standardrow（TIBMOLBIOL），thelowestconcentration（10  

COPies）was ampli丘ed in35－36cycles；100，10，000，and  

l．000，000copleSWereamPlifieda鮎r32－33，25－26，and17－  

18cYdes，reSPeCtiYely（withthecrossingpointcalculatedbY  

the“second derivative maximum”）．withthe method“丘t  

polntS，”thecrosslngPOLntValueswere32－33，28－29，22－23，  

and15－16cYdes，reSPeCtiYely．The detectionllmit ofthe  

methodspikedwithserialdilutionofB．melitensisDNAⅦ  

10copies／5FLLDNAexけact．   

RESULTS   

BnLCeLhspecieswasiniti濾yisolatedinbloodculturesfrom13  

（54％）ofthe24patientswithaYai1ablebldodspecimens．All  

StrainsisolatedwerdidentifiedasB・meLitmsiibiotype2．Of  

the13patientswhohadpositivebloodcdtureresults，12also  

hadpositiveresultsforal13serologicaltestsused，Whereasl  
hadpositiYereSultsonlyfor2serologicaltests（RBPa鎚1uti－  

nationandELISA）・Theremaining26（67％）ofthe39′Patients  

witha⊂utebruCe1losisreceivedtheirdiagnosesonthebasisof  

Clinicaland＄erOlogicalcriteria．TheRBPagglutinationtest・re－ 

Sultwaspositivefor37patients（95％）．TheWHghtseroa由1u－  

tinatioJlteSttiterswerewithinthediagnosticrange（titer＄，＞1：  

160）h36patie皿也（92％）．For血eaぉes5memt‥Of血eELISA  

results，SamPleswithanopticaldensityof 

thecutoffopticaldensitywereconsideredtobepositive；Sam－  

Plesfromal139patients（100％）werepositiYe・Thetypesof  

ihtibodiesdet6cted’bytheELISAYfreaSfollowsforthe39  

ELISA－pOSitivesamples：IgG，27（69％）；IgA，34（87％）；and  

IgM，31（80％），   

山Ispecimensobtai血edfrom39patientsatinitialdia卯OSis  

hadpo＄itivereal－timePCRaLSSayreSults，COnfi汀ingasensitivitr  

OflOO％．A旦speclmtnSObtainedfromthecontrolトgrOuPWere  

n甲血沌ー且わ血肋肌ホバOn良rringaspe⊂i丘c吋ofl00％・   

TheevolutionofthebacterialDNAloadisshowninfigure  
l．ThemeanB．melite77SisDNAload（±SD）forthe39patients  

atthetimeofdiagnosiswas803±1236copies／5FLLDNA  

extract（range，26A570copies／5pLDNAextract）・Attheend  

Oftreatment，SamPlesfrom34patients（87％）remainedpositive  

forB．mdite7LSねwithameanbacterialDNAload（±SD）of  

240±314⊂OPie＄／5FLLDNA∝traCt（range，0－1230copies／5  

FLLDNAextract）．知omonthsaBertheendoftreatment，Sam－  

PleswerecoIlectedfrom34patients，andthemeanbacterial  
DNAload（±SD）was192±236copies／5lALDNAextract  

（range，0－i＄75copies／5fALDNAextract；reSultsfor27patients  

remainedpositive）．SixmonthsaAertheendoftreatment，Sam－  

Pleswerecouec（edfrom26patients，aLndthemeanbacterial  

DNAload（主SD）was96±135copies／5ILLDNAextract  

b瓜g一触m肋α肋SpedesSu鵬血・CID20血…46（15Iume）・e133  
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Dl＄CUSS10N   

Anemerglngmethodforthedetectionandidentificationofa  

Varietyofintt⊂tiousagentsinthedinical1aboratoryisreal－  

timePCR【161・Real－timePCRwasdevdopedtoimprovethe  

SenSitivity，SPeCi丘city，andspeedofdetectingPCRampli丘cation  

products【17】・ltdoesnotrequirepostampli丘cationhandling  

OfPCRprdducts，therebYreducingtheriskoflaboratorycon－  

taminationandfilse－POSitiYereSults．Moreover，reaトtimePCR  

hasemergedasapowerfu1toolforquantificationofthemi－  

⊂rObiologicalload；thisisaconceptthatisvaluablefornu－  

merousinfectiousdisorders（e．g・，hepatitisandHIVinfection）；  

real－tlme PCR hasalso t）1urredthe traditionaldefiLlitionsof  

“eradication・”Microbiologicaleradication（i．e．，aChievementof  

negativecultureresults）haslongbeenusedasanendpointin  

Clinicaltrialsforseveralin良ctions・However，theseprlnCiples  

donotapplγtOaPOtentiallYChronicintrace11ularinfectionsuch  

asbruCe皿osis・Therefore，microbiologicalloadcouldserveas  

anindirectindexofpathoge∫lPreSenCe・Onehastotakeinto  

account，however，allofthepotentialproblemsofsuchan  

application；for example，isolation ofDNAparticles cannot  

discriminatebetweenlivingand”eradicated’’microorganisms・  

Furthermore，microbioIogicalloadcouldtheoretical1YSerVeaS  

anindexofdiseaseburdenandthusallowforpatientstrati－  
ficationbydiseaseseverity，relapsepotential，andtherapeutic  

r喝ImenSneeded．   

OurstudyrevealedstartIingresults．Asignificantnumberof  

Patientscontinuedtoexhibitmicrobiological・loadevenyears  

afterclinicalcureandintheabsenceofanysymPtOmindicatiYe  

Ofdiseasepersistenceorrelapse．Weconsiderourresultstobe  

indicatiYeOfthelong－termPreSenCeOfviablebacteriainthe  

humanbodyinacellularreservpirthatneedsfurtherclari丘－  

Cation．Couldtheresultsbeexplainedastheoutcomeofpartide  
Sheddingbydeadbacteria！Thesedeadbacteriacouldnotbe  
theresultofantibiotictreatmentadmiLlistered＜1yearearlier．  

Thus，inthiscase，bacteriaindeedpersistedforalongperiod  

a氏erinfectionandclinicalcure；thesebacteriafailedtoelicit  

Clinicalmanifestations，POSSiblγbecauseofarobustsustained  

immuneresponsethateventual1YeliminatesthembystYitching  
Ontheinitial1ycance止edce皿ularapoptosis【18］．   

Evenifweacceptthisaltemativeexplanation，theonlyviable  
pathophγSiologicalscenarioisthat，atleastinthemajorityof  

Patients，BrucellaspeciespersistinsidethehumanbodYdespite  
apparentclinicalcure・ThepathogenmaYreplicateatlowfre－  

quency．ItmaYeVenCauSetranSient，low－1evelbacteremiaina  

mannerthatcanbehandledbythebodY’simmunesystemin  

suchawayastoavoidtheevolutionofclinicaldisease・1nthat  

⊂aSe，brucellosisshouldbeconsideredtobeonlYaChronic  

inftction（mudliketul）CrCulosis），theclhicalpresentationof  

Whichdependsontheequ止ibriumbetweentheimmunesystem  

andthemicrobialpathogenicity．Certainstudiesofpatientswith  

ChronicbrucellosishaYeindeedfocusedonsuchadysregulation  
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Figtml．EvoIutionofBr7JCe胎meliten9isDNAloadatinitialdiagnosis  

andduringthefo”ow・UPPeriod．m．Months．  

（range，Oi・132copies／5FILDNAextract；reSultsfor20patients  

remainedposid▼e）．TwelYetO24monthsahertheendoftreat－  

ment，Sampleswerecollectedfrom16patients，andthemean  

bacte‡ialDNAload（±SD）was80±126copies／5J▲LDNA  

extract（range，OA20copies／5pLDNAextract；reSultsforlO  

patien也rem血edposidYe，狐dlpatienthadnega血eres山ts  

for2consecutiYeSpeCimensandthenhadapositiveresultbut  

didn‘）te坪edencerelapse）．Twen吋－h虹tOユ6mon血sa鮎r  

theeJldoftreatment，SanpleswerecouectedfromlOpatients，  

andthemeanbacterialDNAload（±SD）was56±74copies／  

5FLLDNAeXtraCt（range，0－220copies／5FILDNAextract；7  

Patientscontinuedtohavepositiveresults）．Of21patientswho  

WeremOnitoredfor＞1yeara氏ertherapy，13continuedtohave  

POSitiYe reaトtime PCR rcsultsbutwereasymPtOmatic．0皿e  

PatienthadpositiYereal－timePCRresults2YearSafterinfec－  

tion，althoughthe 
Sultsatthel－Yearfo1low－uP．Serologicaltestresultsforthese  

Patientsdidnotdi蝕rsigni丘cantlYbetweenindividualswith  

detectableandundetectablebacterialloads，withameanWHght  
チgglu血坤ontiterofl：40，theさresenceofIgGaJltibodiesde－  

terminedbYELISAinallpatients，andthepresenceofIgA  
aLntibodiesinamin0rityofpatients．DuringthefolIow－uPPhase  

Ofthestudy，Only3patientsexperiencedrelapse．Onrelapse，  

1patienthadpositivebloodculturere占ults，Whereasthiother  

2relapseswerediagnosedonthebasisofdinicalfindings・h  

the3patientswhoexperiencedrelapse，therewasnoincreasF  
inbacterialloadduringsymPtOmreaPPearanCe，COmPared壷th  

theirpreviousfo1low－uPbacterialloadmeasurement，although  

theirtjtersdidnotdecreaseeither．Therewerenostatistically  
Signi＆antdi飴rences扇thregardtoi血血lorposttreatment  

microbiologicalloadbetweenthosewhodidanddidnotex－  

pede皿（＝erelap5e・Resdborbloodc山tur喝¶血e爪ぷImpleswere  

ObtainedaAertreatmentcompletion，Werenegativefora皿pa－  

dentswhodidnotexperiencerelapse・  

e134・CID2008：46（151tlnC）・Vhonietal．  
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infectionyearsaAertheinitialcourseofsymptOmSarenOtrare，  
especial1YinthecontextofforeignbodYinfection［26］・   

Onemightarguethatthereisselectionbiasinourresults，  
becausebacterialloadwasevaluatedin0nlylOpatientsinthe  
24－36－mOnthperiod．However，theotherstudypatientsdidnot  

experiencerelapse，aSaSSeSSedbytelephoneinterviewperformed  
byloftheauthorsduringthisperiod；thus，thelOpatientsfor  

whombacterialloaddatawereava辻ablecouldbeconsideredto  

berepresentativeoftheentiresample・Furthermore，aSimi1ar  

trendwasobservedamonglargersubsetsofpatientsinthevarious  
fouow－uPtlmeframesdepictedinfigurel・   

RecognizingthatbruCellosisisachronicinfectionmeanSthat  
ourunderstandingofthepathophysiology；diagnosis，andtreat－  

mentofthediseasemaYbedrasticallYaltered．First，Onehas  

tounderstandwhatsuppressesBrucetlaspeciespathogenicity  
durillgtheprotractedposttreatmentperiodwhenbacterialload  
is detectable．Moreover，One has to elucidatewhich are the  

Criticalcomponentsofthissuppressionandwhetherpatients  
扇血chronicbmce止05is田山ibitade鎚dh山号Se00mpOnenは  

Second，Onehastode丘newhethertheinitial1bacterialloadris  

relatedto disease seYerity，tendencyto relapse，Orneedfor  

enhanced antibiotic t血tment．．Third．onehas to se故0ther  

predictorsofrelapse，becausereal－timePCRdidnotLeXhibit  

anYCOrrelationinthepresentstudy・Finauy，withregardto  

therapy；Onehastoredefinetreatmentgoals・Eradication．was  

neYerSeta畠anis？ueinbruCeuOSis，andthe”acceptable7’per－  

centageofrelapseswasarbitrary【27】・Thefuturequestion，  

howⅣ印W山bewhe血ertotreataggres血e加減血mom玩omg  

ofthebacteridload，OrtOSimplyignoretheresultsand．auow  

thepathogentoparasiti2Rinsidethehumanbody∴   

A¢knowlodgmonts   

ルー坤や坤やイサやチ A里呵OrS：nOCOm且id5・   

Roforon¢○さ   

1．PappaきG．Pa匹dimitdouR仙曲N．Ch血buL，RimoiEⅥ皿亡   

n亡Wglobalmaporh皿bru⊂dbsk・bncetI適dDk200‘帝9l一，・  

2・papPa5G，P弧agOpO山ouRChr血〉uLAb氾di5N・Bru⊂dhぉチ   
bi0logic濾w飽pO軋CdLMblL脆Sd200占；‘3：2229－36・  

3．Memi血ZんB叫HH．Bru⊂dosk如dintem適omal仕a▼dJ伽1  

M∈d2…；11：49－55．  

4・Pappa5G，Ab最disN，80S批oYSbM，取iamo＄亨・B川Cdlosk・NEn癖   
IMed2005；352：2325－3‘．  

5．Gross＾，Ttr由必＝～Ouahl肌i－8ettadheS，LiautadlnDomandl・h   

山一m8川α鮎∫〟おh血ctionp－亡YtntS血epro『mmed‘dde血of   

humammo皿Oq厄ccdk・In血dIm甲um200鴨鍋：封2－51・  
6・pappa5G，PapadimhiouRChanengesh8m⊂dkbactememia・Inり   

Am血血mb▲㌍1也2鵬7；30（Suppll）：2ト31・  

7．JuDahoukS，TbmaLSOH，NocklerK，NeubauerH，▼Fran＄0ulidisD・   
bb畑0叶bぉed血卯○血ofbrucdbsi←－a一頭ewo一山ehtemmre・   

H・Semlogicdt亡S也brbmce址05k・C血bb2003；49：577－89・ 

8．M亡mi511Zん山mun亡erM，M血MW；qas5とmu，OsobaAO．Com－   
p血omo一也eBrucdhSta血dardA感u血adon触twi血也eEuSA   
IgGandIgMimpa血nts扇血8rucdkba庸一∈mia・DiagnMicrobiol   
Im危dDis200毛44：129→32二  

【19］．Thelevelatwhichthisinteractionoccursisvague；low－  

1evelbacteremiamay not be detected easily，andfo1low－uP  

throughcultures ofbone marrow specimens，theoreticauy  
soundandsuggestedtobediagnosticallysuperior【20），isnot  

convenient・Moreover，OneCOuldhypothesizethat，Withuseof  
more－SenSitiYediagnosticteclmiques，itcouldbedetermined  
thatpatients涙thundetectablemicrobiologi⊂alloadsmightac－  

tual1Yhavemicrobiologi⊂alloads・   

Contradictoryresultshaveemergedfromthefewrelevant  
studies，Withsmallersamplenumbers，thathaYereCentlYbeen  
reported．Simnar血dingswere 
thatshowedthat40f7individuals扉hoexperiencedrelapse  
and30fllwho did not experience relapsealsoekhibited  
detectd）1ebacterialloadsa氏erlong－termfouow－up・Asimilar  

resultws血oreportedfromastu4YinPeru（22】lthatused  
plainPCRforfollow－uP；them可0ritYOfthepatientshadPCR－  

positive samPles eYen mOnths after treatment coJnPletion・  

neseres山b，however，WerenOtrepr9ducedinano也erSpanish  
study【23】thatusedaslightlydi蝕rentmethodologylTwoother  

real＿time PCRstudies did not eYaluate eYOlution ofthe mi－  

crobiolo由Calloadduringdiseasestages【24，25】・   

Dnecouldsupportthehypothcsisthatpatientswithde－  
tectablemicrobiologitalloadswereslmplyinadequatelytreated  
弧dwere血erefbre∵Candidatesbrrelapse．How印eち血e鎚w  

whoexperiencedrelapsedidnotpreferentialLybelongtothe  
subgroupofpatients鵬thconti丑山山ydetectedbacterial＿load・  

haddition，these・PatientsdidnotJeXhibithigherloadsorany  

Statisti叫signiAcantdi蝕rcn⊂ethandid｝thoseofthcgroup  

血atdidnot8甲edencerdap5eiFur血ermore，rdap紀＝鱒血町  

OCCurduringthe丘rstfewmonthsa鮎rtheendoftreatment，  

弧d90％of血emu5ua止γOCCurdu血gthe血stfbllow－up㌍aち  

acuto仔poimtsu叩おSedbyourpatients．Nodahc弧be∝一  
tractedaboutwhetherasped丘ctherapeuticreglmenW由related  

tolong－termdetectablemicrobioIogital1oad＄becadsethema－  

50rityLofthepatientsweretreatedwiththesaLmeregimen・‘ln  

theSpinishstudy【21］，numerOdsregimenswereused，andthe  
smallstatistitalsamPledidJIOtanOWforany亡OndtlSionstobe  

drawn．   

One 

bythehctthatinpatiふnts壷thdetectablebNAloadduring  

thefouow－uPPeriodh？dnegativeresultsofbIoddcultures；  
thus，thePCRresultsmaybeconsideredtobedd）ious・Ytt  
thish⊂t（i．e．，negatiYebloodcullureresults）underliJleSthe  

importanceofour丘ndings・IfthesepatlentShadpositiYereSults  

ofblodc山ture5，山野WO山dbecomsideredde血dotobaⅦ  
experiencedrelap声e（reappeafanCさofpositiYCblood⊂illtふ云re－  

sultsiscoilSideredtoindicatearel？PSeeYenintheabsenceof  

SymPtOmS）．Thesepatients，howeveI，metabsolutelynocriteria  

forrelapscordiseaseingeneral，despitehavingdetectablcDNA  
loadfbr．β川‘肋spe亘es・Ca消．Orreappe訂弧CeOfβmα肋  

き   

bng一世m8川‘曲SpedesSur止血いCID2008：亜（15Jume）●e135  
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別称様式弟Z－1  lヽ0．1U  

医轟晶■癖究報告 

識別手早牒   由  
畢  凛  

う  
区   博構処理櫛  

ー陛的嶺  製造姫売奉琴  草奮iと車載なし） 
極ぬ顔bdpCEi2ふ）由一  

公表包  

準鱒躯料略本蕪王占dn比  

食虚心LR「自轟  
硝軸晴        村村C緑rb氾伽叩In触  

販売各（垂   泰阜  ？1†    巳   射食感血ヰR「日  ．」（骨孝赤十字社ト 執（日李赤せ字社） Pi5／≠0朋車1；14（7）：1019「23．  メキシコ  

○甜占抽血超胎－ヒトへの新興世界的脅威  

廻台J長  毎危ゐは、’蕗G     ribkbttsjhe（transitionalgrouprickbttsia．e）に属する     新典病廉体である。尺超血は、イヌ、ネコ、醤歯類な  
使用上の注意記載状況・  

ど世界中  の様  々な外   部寄生生物から   検出され、ネコノミは最も⊥般的な媒介    生物と考えられている。ヒトにおける尺危船感染症  
その他参考事項等  

の臨床症状は発疹熱やデング熱など       芋類似しており、セトの感染症は実際よ    りも少なく雅定されている可能性が高い。ヒト症例  合成血－LR「日赤」  

研                                                                  照射合成血－LR「日赤」                 は、199ゼ  4聖子  夢1卵   準国で報告され  
、●  

報  

月ヒ   
lヨ  

細菌、原虫等の感染  

の  
vCJD等の伝播のリスク  

曙  

学   

秦¢意卦  壌め対応 

ネコノミが媒介      財   抱隋感染症の  十症例は世界中で  日本赤十字社や   ま症対策として問診時に海外渡航歴の   

報告されている   1が」て療ぬ   ま発疹熱やデシグ    豹離無類似してお  有無を確認．  しi∴痛画（入廃）儀4適敵ま献血木適としている。また、発   
り、実際よりも少   なく推定さ   れで   ；いる可能性カ  輔駄今後調査が、  熱などみ体童  南本良  顔海商拉不適左しているム今後も引き続き、新興・再   
必要であるとわ   草  率季   興感染症の…′  準嘲  状況等に関する情報の収集に努める。  

一■■■■L  

l   
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JRC2008T－043  

Ritketts由fb晦asEmergentGloba）  
ThreatforHumans  

Car10SE．P6rez－Osorio，’JorgeE．Zava［aJVeJazquez，★JuanJos畠Aria＄Le6n，★  
andJorgeE．Zavala－Castro★  

USA）（4）．The丘rstobservations，SuChasreactivitywith  

aJltibodie早tOR・りPhi（］），thetypcofvectorinwhichitwas  
航rstdiscovered（1），andtheapparentabsenceofOmpA（5），  

SuggeStedthattheheworgaJlismbeloヤ草edtothetyphus  
許OupOfdcketbiae（の．  

The mblecular characteri2ation ofdle Org如i畠m de－  

SCribedbyAdamsandreportedbyBouyeret′al．▲in2001  

PrOVideds11侃cieJlteVidencetosuppo止伽designationof  
R．juLsasamemberoftheSFG（6），andin2002，LaScola  
etal．provided血涙IerCharacteTization（7）・Onenotice－  
ablecharacteパsticisthetempprature－dependentgrowthof  
thebacterium，WhichrequlreSYincubationtemperaturesof  
28O」2OCtbroptimalgrowth・However，themoststriking  
characteristicofthenovelrickettsiawastheplasmidDNA  
initsgenome（外   

WorldDistributionin Potentia］HostVectors  

Soonaftertheinitialdescriptionofthetyphus－1ike  
rickettsia，Wi11iamsetaI．（9）reportedtha（CatAeascoト  

tected＆omopossumsinanurbansettinginCalifbmia  
WereinfbctedwiththeJlOVelrickettsia，butnoorganism  
WaSdetectedinthetissuesoftheopossums．Sincethisre－  
POrt，thisorganismhasbeeTldescribedininfbctedvectors  
什om20countdeson5continents（9）．Notunti12002did  
interestinR．juisincrease，WhentheUnitedStates（9），  
Brazil（JO），Mexico（1［），andSpain（］2）wereamOngthe  
かstcoun血色stodescribec細魚eas（CJg仰C甲如J∫鹿∫♪J可  

infbctedふjthR．juLs．Duringthefbllowing5years，28  

addi［iona）reports叩Peared舟omallovertheworld（Table  

l）．Thesereportsdescribenewpotentialvectorsbeingin－  
ftctedtviththeemergentrickettsia，1nCludingthefbllow－  
ing：鮎お，SuChasCc朗ね（ノゴーJj），d乃∂椚′甲乎JJび仰血α  
（ノの，d′C厄e呼平地βr血〟Cgf（ノ5，ノ乃，Oe〃甲如月αJ椚〟∫Sp・  

RickeLLsiafeusjsanemergentpathogenbe［onglngtO  
lransitionalgroup rickettsiae．First describedin1990，R．  
fbNsinfections have been reported tooccurworldwidein  
fIeas．mammats．andhumans．Becausectinicalsignsofthe  
川nessaresimilartothoseofmurinetyphusandotherfe－  
brileilInessesノSUChasdengue，theinfectioninhumansis  
likelyunderestimated．R．fbJjbhasbeenfoundthTOughout  
theworldinseveraltypesofectoparasites：Catfleasappea（  
tobethemostcommonvectors．R．fb〟sinfectjonshouldbe  

entthreattohumanhealth．  an emer   

icketLmijuLsismemberofthegenusRickeHsia・  
WhichcompnseslntraCellularpa血ogensthatproduce  月 

inftctioJIS COmmOnly called rickettsioses．Althoughthe  
genushasnorecognizedsubspecics，rickettsiaehavetra－  
ditionallybeensubdividedinto2groups：血espottedfbver  
group（SFG）aLndthetyphusgroup．Infbctionsproducedby  
these2groups areclinicallyindistinguishable；however，  

groupscanbedi蝕rentiatedbyoutermembraneprotein  
OmpA（absentinthetyphllSgrOuP）andbyvector・SFG  
membersaretTanSmittedbyticks；tyPhusgroupmembers，  
byfleasandlice（］，2）．Morerecently，Gi11espieetal・（3）  
addedtothisclassi負cationbydesigrIatingthetransitional  
groupofrickettsiaeanddescribingananCeStralgroupof  
バcket短iae．   

In1990，AdanSetal．describedarickettsia－1ikeor－  

ganism，Whichresembled凡りPhiinthe cytoplasmof  
miくIgutcellsofacolonyofcat鮎お（ノ）．nenewdckettsia  
received血ehitialれameOrELB喝印ta氏αthecompany  
什omwhichthefleaswereobtained（EILabs，Soquel，CA，  

★UniversidadAut（うnomadeYucat台∩，M色hda，Mexico   

DOl：10：3201／ejd1407．071656  
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SYNOPSfS  

Tablel．Potentia］vectorsinfectedwith触e鮎jafbks（ePOnedworldwkIe，1992－2007’  
AnimalT  Country  Refbrence  Year  SourceofDNAsarnple  

Opossum  USA   

Cats and dogs Brazil  

Dogs  Mexico  

Catsanddo9S  Spain   

Unknown（凡ag9i咽）   Japan  

Cats  France  

Catsanddogs  UK  

Dogs  Peru  

WIdrodents  USA  

Catsanddogs  NewZealand  

Monkey  Gabon  

Dogs  Brazil  
Catsanddogs  Uruguay  

Hedgehogandrodent＄   A】ge血  

Rodents引1dhedgehog Po膏ugat  

Rodents‡  tndonesia   

Dog＄andhorse  B帽Zil  

Gerbil  Af9h？nistan  

Catsanddogs  Austra】ia  

Cals  Israel  

Rodents  Cyprus  

Wild rodents SouthKqrea  

Cats  USA  

Cats  C川Ie  

期
叩
川
呵
明
神
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叩
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叩
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CI即OCeJ坤油桓沌舶  

C．‾ねぬ  

C．ね〟5  

C．ね鮎  

1992  

2002  

2002  

2002  

2003    J・ねOmOPわy5∂飴舶∨孔〃．〟由0ね‘andlxodb50V∂山ざ  

C．／白鹿  

C．／b〟ぶ  

C．危〟よ  

月〃OJ刀J叩5川U5〃Ud8ね  

C．Jb飴  

C′e〟5  

C．ぬ馳and C．c8ハ由  

C．飴〟3and C．c∂／】ね  

AJ℃ねeop5〆J∂eJ血∂Ce／andC，Can短  

A．e血∂CeJandC始nopわね血〟ぶ叩＿  

ズe〃qpSy胸C加叩15  

2003  

2003  

2004  

2005  

2005  

2005  

2006  

2006  

2006  

2006  

2006  

．寺   2006 －c．飴晦尺叫）ぬep旭／u5S∂叩UJ〃e〟5，andA椚b少OJ¶爪m∂C密〃〃e〃5e  

2006  Urlknownflea  

2006  C飴〟5  

2006  C．ね〟5  

2006  C．飴J短  

2007  Miles  

2007  C．ね〟よ  

2007  C．飴J怨  

tPCRwasu8edtodetedRねぬin短dionwithlnotedexcep80∩，  
†Anima＝10＄tOfpotentialvectors．  
Quanl托a¢vePCR．  

SpeCies．However，in160f33articles，eCtOparaSitesYere  
recovered’鮎mdogi・Othei▼hostsfbrectoprasites・γere  

cats（in13bf33rep6fts）；rOd＊ts（50f33repofts）；Opbs－  

sumsandhedgehogs（2reponseach）；andhorses，Sheip，  
goats，getbils，andmonkeys（Ireportforeachaniふal  

SpeCies）．  

hsummary，thqpresenceofR．juLFinadiverserange  
ofinvertebrateandmammalianhostsrepresentsahigh  
pQtCntialriskforpublichealthandtheneedforfurther  
S山diesto′eSt曲1ishtberoleof¢CtOpara5iteso血er、仇an仁  
juLsasLpotentialvectors，Todate，Whetheranyvertebrate  
mayserveasthereservoirofthisemergentpathogenhas  
notbeen・determined．However，PreliminaTy data丘om  
ourlaboratorysuggest・thatopossumsarethemostlikely  
Candidates．   

WorldDistributionofHumanCases   
In1994，theGrsthumancase、OfinEtctionwiththenew  

cat鮎arickettsiawasreportedintheUnitedStates（2）・This  
becamethd釦steYidenceof凡カILi’potentialasahuman  
pathogen．凡j＞ぬinftctionhadasimi1arclirlicalmanifbs－  
tationしaSm血inetyphus（incIudinghighfbver【390」100C】，  
myalgia，andrash）．’Althoughdleinitia）ideawasdlatthe  
murinetyphus－1ikerickettsiahadatranSmissioncyclein－  
YOIvingcat鮎asandopossumS（2，5，？），nOViable凡juis  

basyetbenisolated丘omav¢止ebr誠¢host・  

（J乃，弧djお乃（軍乎〟αC月g（p由（Jβ圭ticks，碑呵叫殉瑚血  

β卯α（〃），舶妙呼如Jぴ岬あ毎壷（2の，弧d加ゐ∫  

OVat揖（19）；and、mites丘omrSouthKorea（2］）（Tablel）・  

Despitethelargenumberofpotehtialvectorsreported，  
theonlyvectorcurrently．recognizedisC．斥J由becauseit  
hasbeendeTnOnStratedthatthis且eaisabletomaintain a  
Stableinfbctedprogenythroughtransovarialtransmission  
（4）．tnadditioL），prOductionofantibodytoR．juLshasbeen  
notedinanimalsa鮎rtheyhavebeenexposed！oin鎚cted  
CatAeas（9）．0therevidencetobeconsideredisthe払ct  
that68．8％oftheTePO串Statethatthecat且eaisthe血OSト  
recurrentvectorinwhichR．juishasbendetected．These  
datafurthersupportthe、Widcdistributionofrickettsiae 
because，th甲COrrelatewiththeworldwidedistribution  
OfCjuLs；thisdistributionr印reSentSathreattothehu－  
manpopulationbecauseoflackofhostspeci負cityofthe  
Cat且ea．   

R・♪鱒infbctionisdiagnosedbyPCRampli丘cation  
oftargetedgcncs．Thegenesmost，COmmOnlyampli鮎d  
byrescarchersare▲gkA andoJ呼B；fo1lowedbythe17－  
kDagene．AIso，25％ofpublishedarticlesreportthatR・  
juLswasdetectedbyamPli付ing＞2genes，aJldallreport  
thatamplicons・WereCOnfirmedas凡juiibysequencやg・ 

Theanimalho＄tS食omwhichtheiTlfbctedectoparaslteS  
WerereCOVeredr6PreSentadiversityofmammals（Table  
l），Whichincluded9di飴rentnaturallyinfbstedanimal  

Eme－glnglnfectiousDiseases・WWW．Cdc・gOV／eid・Vbl・14，No・7，JuIy2008  1020  
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Ritke〟sjbfbNsasG［oba＝‾hreat   

Threemorecasesof凡ju由inftctior）WererepOrted  
＆omsoutheasterTIMexicoir）2000，Thepatientshadhad  
COntaCtWithAeasoranimalsknowntocarry鮎as．Theclin－  

icalma扇fbstatioIISWerethoseofatyplCalrickettsiosis：a11  
patientshadfbverandrnyalgia；bu［theskinlesiorlS，lnStead  

Ofarash，WereSimilartothosedescribedfbrrickettsialpox．  
Inaddition，fbr3patients，CenhtalnervoussysteminvoIve－  
mentdeveloped，manifbstedasphotophobia，hearingloss，  
alldsignsofmeningitis（33）．   

As occurredwith the fhst－grOWlng repOrtS Oftlle  
WOrldwidedetectionofR．jを揖inarthropodhosts，there－  
portsofhumanaSeSOfR・juLsinfbctionincreasedrap－  
id］yintheR）1lowlngyearS（Table2）．But，incontrast，Only  
llarticlesreportedhumaninftctionby凡juiscompared  

With32thatreportedectoparasiteinfbctionwiththenew  
rickettsia．Nevertheless，these重ndingsindicatethatanef－  
tbctivesurvei11a11CeSyStemisurgentlyneededtodistin－  
guish凡jb］L，rickettsiosis丘・OmOtherrickettsialinfbctions  

SuChasmurinetyphusandRockyMountainspottedftver，  
and丘omotherftbri）eiⅢ1eSSeSSuChasdengue・Although  
PCRisstillamethodbfchoicefbrmanylaboratories，its  
highcostpreventsmany丘omusingthetechnique，partic－  
ularlyindeveloplngCOuntries・Importantadvanceshave  
beenachievedindiagnostics，SuChastherecentestablish－  
lentOfastiblecultureofR・PILsincel11inesthatallows  
ltSuSeaSantigeninserologlCaSSaySdiffbrentiatlngthe  
ca（且earickettsia魚・Om Others．Use ofthis cuJtureinthe  

immuno伽orecent assayhas enabled detection ofaddi－  
tiona‖lumanCaSeS（jβ）．   

The丘rst autochthonous human casein Europewas  
rel氾rtedin2002，Whichdemonstratedthat凡juishasa  
POtentialwidespreaddistributionandisnotcon触edtothe  
Americas・Italsocon爪rmedtheriskfbrhumandisease弧y－  
Whereintheworld．AftertheGrstreportinEuropeofahu－  
maninfbctionofR．jblLs，Otherhumancaseshaveappeared  
in othercountries aroundthe world，including Thailand  
（36），Tunisia（38），Laos（39），andSpain（40）；additional  

CaSeShavebeenreportedinMexicoandBrazil（34）・Au  
thedatasupporttheconclusionfhattheincidenceofÅjuLs  
rickettsiosis andthe simultaneous worldwide distribtition  

Ofthef］eavectorplausib］yexplainitsendemicity．  

Atpresent，theinvoIYementOfdomesticanimals（e．g．，  
dogsandcats）orwildaJlimalscoexistinginurbanareas  
（e・g・，OpOSSumS）maintainsR．βZisinfbctioninnature．C  
juisfleasserveasthemainreservoirandlikelyhaveacen－  
tralroleintransmissionofhumanillrleSS．  

ConcJusions   

且♪血isanem㌣gentricke鮎ialpa血喝enWi血a  
WOrldwidedistributionlnmammals，hum抑S，andectopar－  
asites．TheclinicalmaniftstationsofRjuLfin危ctionsre－  
Senlblethoseofmurirletyphusanddengue，Whichmakes  
themd灘culttodiagnosewithoutaJlaPprOPnatelabora－  
torytest・Forthisreason，inftctionsduetothisemergent  
pathogenarelikelyunderestimatedaI）dmisdiagnosed．Al－  
thoughR．juismayrequireonlyfleasfbritsmaintenanCe  
innature，WeStilldonotknowtheroleofanimalsinthe  
liftcycleofheaJbomespottedfbverrickettsia．7naddition，  
且ea－bornespottedfbvershouldbeconsideredinthedif二  
ftrentialdiagnosisofinfもctiousdiseases．Furtherresearch  
shouldbeconductedto determinethe actualincidenceof  

R・P／Lsinfbctioninhumans，thespectrumOfclinica］signs  
andsymptoms，andtheseverltyOfthisinftctionandalsoto  
assessthe’impactonpublichealth．   
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∽
聞
㈲
聞
聞
聞
開
聞
㈹
 
 

1994  
2000．2006  
2001．2006  
2002  
2003  
2005  
2006  
2008  
2006  
TotaI   

USA   
Mexico  
Brazi】  

Germany   
Tha始nd  

SouthKorea   
Tunisia  

しaos   

Spain   

J
－
5
3
2
 
1
 
3
8
U
 
l
 
 

PCR  
PCR  
PCR  

PCR／SerObgy  
SeroIo9y（SerOCOnVerSion）   
Serolbgy（Westemb10t）  

SeroIogy（lFATJWesternb10t）  
Serology（Ser∝0nVerSion）  

SerotogyいFAT）  

●lFAT，indirectf7uo（eSCentantibodYteSt．  
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2  別紙様式第2－1  

医薬品 研究報告 調査報告書   

新医薬品等の区分  

該当なし  

報告日   総合機構処理欄  第一報入手日  

2008年8月4日  
識別番号・報告回数  

一 般 的 名 称  別紙のとおり  
研究報告の  

公表状況  

公表国   

オランダ   

ProMED－mail，20080728．2306  

販売名（企業名）  別紙のとおり  

問題点：オランダにおける調査において、ノ2008年7月の時点でQ熱症例報告数が急激に増加している。   

ブラバント州の公衆衛生局が行った調査では、2008年7月21日付けで491症例が報告されている。オランダ保健省による  

と、これはブランバント居住者5，000名が感染したことになる。Q熱は、ノールトブラバント州で急速に広がり、ナイメー  

ヘン地域でもある程度広がった。感染症管理センター長であるRoelCoutinhoによると、実際の感染者数は報告された症例  

数の5倍というより10倍であると思われる。  

労働党のプラバント州事務所鱒、この問題を評議会にかけた。評議会メンバーのNoraKasrio山によると、理事会がどう対  

処する予定かわからない。Kasho山は、「Q熱は重篤な疾患であり、地域住民にとって、ますます大きな問題となっていて、  

政治的な働きかけが必要だと思います。」と述べた。Q熱には不明な点が多く、方針を打ち出し難いと認識しており、「団体  

は、違和感のある無しにかかわらず、いつでも経済的な援助やそれ以外の援助を受けることができます。」とも述べた。  

Countinhoによると、Q熱を根絶することは不可能である。Q熱はヒツジの出産シーズン中からそれ以降に再発することが  
一般的であり、今のところこ ヤギが主な感染源であると考えられている。RIVM（国立衛生環境研究所）は、獣医学の専門  

家と共に、どのようにしてQ熱が動物から人に感染するのかを検討中であり、イその後、詳細な予防対策が決定される。ちな  

みに、2007年までオランダにQ熱は存在しないも同然であった。  

使用上の注意記載状況・   

その他参考事項等  

記載なし  

研
究
報
告
の
概
要
 
 

N
］
u
 
 

報告企業の意見  今後の対応  

今後とも関連情報の収集に努め、本剤の安全性の確保を  

図っていきたい。  

別紙のとおり  
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別紙  

①人血清アルナミン、②人血清ア／レプミン、③人血滑アルブミン＊、④人鱒役グロプリン、⑤乾燥ペプシン処理人免疫グロブリン、⑥乾  

燥ス／レホ化人免疫グロブリン、⑦乾燥スんホ化人義疫夕占プリン＊、愈転換洩縮人活性化プロテインC、⑨乾燥濃縮人血液凝固第Ⅷ因子、  

一 般 的 名称        ⑩乾燥濃縮人血液凝固第Ⅸ因子、⑪乾痍鱒破傷風人免疫グdプリン、⑫抗H鮎人免疫グロブリン、⑬トロンビン、⑭フィブリノゲン加  

第ⅩⅢ因子、⑮乾燥濃縮人アンチトロンビンⅢ、⑯ヒスタミン加人免疫グロブリン製剤、⑰人血清アルブミン＊、⑱人血清アルブミン＊、  

⑲乾燥ペプシン処理人免役グロプリ㌢＊、⑳乾燥人血液凝固第Ⅸ因子複合体＊、㊦乾燥濃縮人アンチトロンビンⅢ   

①献血アルブミン20“化血研”、②献血アノ←プミン25 

販声名（企業名）   
＠献血静注グロプリン“化血研，，、面酢血ペニロンーⅠ、⑦ペニロン＊、⑧注射用アナクトC2，500単位、⑨コンファクトF、⑳ノバクト  

Mト⑪チタノセーラ、⑫ヘパトセ「ラ、⑬トロンビン“化血研”、⑭ポルヒール、⑬アシスロピンP、⑯ヒスタグロビン、⑰アルブミン  
加％化血研i、⑩アルブミン5％化血研＊、⑬革注グロブリンチ、⑳ノバクトF＊、⑳アンスロピンP1500注射用   

Q熱はリケッ≠ァの「種コクシエラ・バーネッテイ（旭丘抑e血）による人畜共通感染症である。菌の大きさは0．2～0．4×川〟m  
で、球菌の1／2′－1／4である。感染熟まおもに家畜や愛玩動物であるが、自然界では多くの鱒物やダニが保菌しており感染源となりうる。  

菌は感染動物の尿、套、乳汁などに排泄され、環境を汚染する。ヒトは主にこの汚染された環境中の粉塵やエアロゾールを吸入し感染す  

る。ヒトからヒトへの感染はほとんどおこらない。Q熱中患者は世界中で報告されている。・日本では1999年4月から感染症法による届  

出が始まり、最近では2004年に7人、2005年に8∧、2bo6甲こ 

報告企業の意見  
Q熟の潜伏期は一般的には2～3週間で、感染量が多いと短くなる。発熱、頭痛、筋肉痛、全身倦怠感、呼吸器症状といったインフル  

エンザ様症状を申すが、主症状が肺炎、肝炎、■あるいはその他の症状であったりと、その臨床像は多彩セQ熱に特徴的な症状や所見は  

ない。また二息考の2⊥10％は心内膜炎を主徴とする慢性型に移行するとV 

本剤を含む当所七製造 

スの廃去を目的とした平均孔径19nm以下の「ウイル女除去膜ろ過工程」が導入されているので、仮に製造原料に本菌が混入していたと  

しても、これらの工程たより除去されるものと考えられる。更に、上れまでに本剤によるQ熱感染の報告例は無い。  

以上の点から、本剤はQ熱感染に対して一定の安全性を碑鱒して†）ると考える。   

＊現在製造を行っていない   
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A substantialincreasein the nlユmber of reported Q－fever cases   

The nu皿ber of reported ca5eS Of Q fever has risen sharplyin recent  
Weeks again［For the officiallY aVailable data，indicating that the  

200B epidemic seem5rtO have peaked by now．see the comentary．－Mod．AS】   

The Public Health Service for Brabant had．in theirlast census on 21  

Ju12008，491known cases．That me≦ns that 5000Brabanders have been  
actua11yinfected．saYS the Ministryrof fIealth．The disease spread  

rapidlyin Noord－Brabant and．to alesser extent，in the Nijmegen  

reglOn．According to RoelCoutinh0．head of the Centre for 工nfectiou5  
Disease Contr01，the actualn11Irぬer of victims is not 5Tf01d the  

number of reported cases but ratherlO－fold．   

The state branch of the Labour Party in Brabant has raised questions 
about the matter to the Executive Council．According to councilmember  

Nora Kasrioui，itis unClear what the directorateintends to do．r．The  

diseaseis reaily a serious and growing problem for上he population．We  

believe that the politics sho111d gointo action／’Kasrioui  
acknowledges that it is difficult to make policies aimed at Q fever 

because much remains unclear abdut・the disease． 一．Uncomfortable or  

not，Organizations can always use help，financialor otherwise．■’【For  

the official，gOVernment pOlicy and background．seeitem2】．   

According to Coutinho′ the di5eaSe Can neVer be fully eradicated．  

Normallyit reappears during and following thelambing season．At  

present，gOatS are Seen aS the main source ofinfection．The R＝VM  

（NationalInstitute of Health and Environment），along with veterinary  

experts，is considering how the transfer from animalto manis  

established・Thereafter．a decision o平further meas11reS for disease  

PreVention wi11be taken．Untillast year［2007】′ Q fever was almost  

non－eXi＿Stent in the Netherlands．  

I  

【Byline：Jan Cees］  

Communicated by：  

ProMED－mail  

＜幽垂蔓主適＞   

★★★★★★  

【2】  

Date：10 Jun 2008  

Source：Dutch government officialdocument No VD．2008／1191′  

TTMeasures for Q fever．’tTrans．from Dutch by Mod．AS，edited】  
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Aletter from the Ministers of Agriculture and of fIealth to‘the Parliament  
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工ntroducヒion   

During the recent week5′ a Slgnificantincreasein the n11Ittber of  
Q－feverinfectionsin humans has been observed againin the  
north－eaStern region of the province Noord（north）Brabant・This has  
led to unrest．amonglocalpeople・With thisletter we willbring you  
up to date with additional precautionary measures that we will 
undertake to prevent the spread of Q－fever as much a5POSSible・   

Q－fever   

Q feveris a disease caused by the bacterium Coxiella burnetii・It  
is a z00nOtic disease，Which means that spread from ani皿als to human5  
can take place. Q fever is traditionally present around the world and 
may affect many specie岳…nOt OnlY farm animals but a150SPeCies’  
such as birds，dogst cats／ratS and wild animals・Ticks can be a  
vector in the transmis5ion of Q fever  

between animals．   

Zn particular，Smailruminants are reg畠rded as a maコOr SOurCe Of  
infection for humns．After excretion，．the bacterium can 5urVive a  

long timein the air and sometimes spread 
can beinfected through various rou亡es，including theinhalation of  
infectious，airborne particles．Htmaninfectionis often manifested by  
mild symptom5 but a more serious course maY OCCur・   

The main clinicalsign of Q feverin ruminantsis abortionin  
pregnant animals，CauSed by the bacterium・During and after the  
abortion the animals excretelarge quantities of the bacteriain  
their manure．   

Smallruminantsintended for milk．production are held mainlYin  
so－Called pen barns・A pen barnis a shed where the manureis covered  
on a regular basis with a new layer of straw. When the mixture of 
manure and straw reache5 a Certain height，the shedis emptied・  
Especially during the manure removalprocessr bacteria are shedinto  
the air with the consequent▼risk for both the public and animal  
health・PossiblY（the spreadihg of manure onlandisゝ令1so a risk  
factor，butrthis procedure seems to be ofless slgnificaIICe than the  
removal process of manure from the pen barns. This difference became 
apparent since manure from Noord Br尋bant farms has been used as  
fertilizerin other provinces without harmfulresultsin humns・   

＝nitiatives undertaken   

Following the2007 Q－fever outbreakin Herpen′ Noord－Brabant，50me  
steps were agreed between the Ministry of Heiltht Welfare and Sport  
（VWS）and the Ministry of Agriculture．Nature and Food Quality（LNV）  
to obtain betterinsight regarding the Qこfever problem and to  
preventr as far as possible′its spread to man・工n this franework′  
advisoryinformation on the hygiene me皐SureS tO be appliedin  
sma11－rminant fams has been prepared and published on the sites of  
the土工ealtht Welfare and Sports MinistrY（the Agriculture Ministry′  
and the AninalHealth Service（GD）．   

Research bY the Health Service5has be？nundertakenin bothlarge and  
smallrminant sectors to obtain better understanding of the extent  
of the problem. This research is funded by both sectors and by the 
government・Thereis also researchunder wayinto the risk factors for  
the spread of Q－fever．   

The relevant reSearChin5titute5r namely the Nationalェnstitute of  
且ealth and Environment（R土vM），the CentralVeterinary Research  
lnstitute（CV＝トand the Health Service（GD）are alsoin the prbcess  
of deve10Pment and validation of testing methods Buitable・for the  
detection andidentification of the bacterium．   

Finallyla reSeardlinitiativeis ongoing regardingintervention ′P  
strategies．Specialittentionis paid to a vaccine whichis currently  
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being tes仁edin Denmark and France，COnSideringits possible  
experimentalapplicationin the Netherlands as we11・   

Designating Q feァer as aninfectious・rePOrtable animaldisease   

工n order to be able to apply preventive and contr0lmeasures on animal  
holdings，Q fever should be de5ignated a reportableinfectious animal  
disease．工ndeed，this has been carried out by the Minister of  
Agriculture．adding Q fever to thelist of animaldiseases（including  
ZOOnOSeS）for vhich compulsory prevention′ COntrOiand monitoring are  
regulated．H01ders of smallru皿inants keptin pen bam＄ are required  
to report signs which may indicate Q fever. This requirement obliges 
the veterinarians as well．   

Measures regardingmanure   

Experts agree that manure probably plays animportant rolein ヒhe  
dissemination of the Q－fever agentin the province of N00rd Brabant．   

As a meaningful，prOVisionalmeasure based on the precautionary  
Principle，We Plan to ban，for the duration of 3 month5，the use of  
manure from smallruminant h01dingsin pen barns where serious  
infection has been establi5hed．A period of 3monthsis regarded  
Sufficient for a slgnificant reduction of theinfectionloadin the  
nanure．Since the removalof manure from the pen barnsis unavoidabie  

as s00n aS theinstallation runS full′ a praCticalsolutionis to be  
SOught and finalized soon．   

Other measures and consultations   

工n addition to the specific measures for the treatment of manure on  
infected holdings，further sector－related advice wiilbe glVenin  
Order to prevent future spread of Q fever．One of theideisis to  
prescribe an advanced timetable for an earlier－in－SeaSOn Spreading of  
manurein the fields，PreCeding thelambing season．The aimis to  
PreVent the utilization of the mAnure untilatleast 3 months after  
thelambing season．allowing slgnificant reduction ofitsinfectionload・   

Holdings with small ruminants are often frequented by recreation 
Visitors and othersinterested．Contacts of people withinfected  
Premises are also undesirable．TemporarilY PreVenting vi5its to such  
holdings seem5 tO uS advisable．   

There are also a certain ntユmber of sheep and goat faギmS Which produce  
their own cheese，．Thisis often made with raw milk．The consumPtion of  
raw products frominfected famis discouraged by the R＝VM（National  
rnstitute for Healthcare and the Environment）．It seems therefore  

prinarily usefulto prescribe pasteurizationin certain cases．The  
Minister for Health，Welfare and Sport wi11take these measuresin  
COnSultation with R＝VM．  

With the above mentioned steps we try tolimit，aS far as possi＿ble，  
the spread of Q fever．The measures are aimed at the earliest  
POSSible action to diminish the ri5k of further spread．The  
development of the p（うIicYi5 being continued．  

【Byline：  （  
G．Verburg，Minister of Agriculture，Nature and F00d Q11ality．and  
Dr．A．Klink．Minister of Health，Leisure and Sport］  

Cornmunicated by：  
ProHED－mall  

くPrOmed¢promedmail．0工q＞   

【The above ministerialletter，addressed to the Dutch parliament，  
provides interesting and useful information on the epidemiology of the 
diseasein the Netherlands and the preventive and contr01mea5ureS  
undertaken・＝tis also usefulfor those engagedin any handling of  
emergency situations related to zoonotic di5eaSeS・HopefullY，aCtion  
Plan5and contemplated research willbe accomplished accprding to plan・   

In our previous posting■（See Pro虻ED archive below），data on the  
diseaseincidence from different media sources vereinconsistent；We  

are gratefulto NaomiBryant，NationalTravelHealth Network and  
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Centre（NaTHNaC）′ for drawing our attention to that・OfficialQ fever  
data for the first 28 weeks of 2008（1Jan－ 23Ju12008）are  
available on the official website of the Public Health 
service for Brabant（GGD Hart voor Brabant）．The totalLnlユInber of  
reported human ca5eS during the said period was538・The15t Ca5eS  
appeared during week3，remaining underlO／week untilthe15th week・  
whenit began to rise′ peaking during week22（72cases）・During the  
weeks27－28′ the numberis again belowlO；the outbreak5eemS tO be  
dying out・The said data can be found（in Dutch）a  

kooごtS／FAQ Q－koo工  ＜http：／／www．rivm．nl／clb／土nfectieziekten－A一触iez土ekten／  

According to the said websiter prior to2007the mean annualnumber  
of human Q fever cases，On nationallevel，WaS15・Since the disease  
in animals was not reportable，thereis noinfornation onits  
incidencein animals during the said years・The sourceindicates that  
the main animal species responsible for the current outbreak are 
goats，followed by sheep・－Mod・AS】   

【see also：  

Q fever－Netherlands：（NBR）呈旦旦旦旦1⊇5・2267】  
………………‥arn／ejp／jw  
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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 assume5allrisksin  
usinginfomation posted or archived by・t，roMED－mail・ ＝S工D  
and its associated service providers shailnot be held  
responsible for errors or omissions or held liable for any 
damagesincurred as a result of use or reliance upon pos・ted  
or archivedInaterial．  
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別紙様式第2  別紙P）■  

医薬品 研究報告 調査報告書   

鼓別番号・報告回数  
報告日   第一報入手日  新医薬品等の区分  厚生労働省処理柵  

2008年9月9日＿  該当なし  

一般的名称  乾燥pH4処理人免疫グロブリン  VariantofMadCowmseaseMayBe  

①サングロポール  
TransmittedbyBIoodTranSfusions，  

研究幸陀の公状況    AccordingtoAnimalStudy  公表国  
販売名（企業名）    ②サングロボール点滴静注用2．5g  ht申：／／ww．bematologyorg／medi〟0828  英国  

（CSLベーリング株式会社）   2008．c血l  

問題点（動物実験で輸血によりvCJDが感染することが報告）  使用上の注意記載状況・  
別od‘On触eの’？ressRelea5eS”に本研究の概要が報告された。しかし概要のため実験系の情報が少ないが、今回報告する。  その他参考事項等  

英国グラスゴー大学獣医学部のヒューストン教授は、BSEとスクレイピーに感染したヒツジの輸血による感染について9年間研究している。  

その結果、ヒツジ間においてBSEとスクレイピーは、輸血により効率的に感染することが示された。特に、疾患の兆候が発現する前のド  
ナーから採取された血液でも感染が伝播し、感染の後期ではより感染していたこ  
BSEドナー群の感染した血液を投与されたヒツジ22頭のうち、5頭がTSEの兆候を示し、3頭は臨床症状の発現なしで、感染のエビデン  
スを示し、全体で36％の感染率であった。  

研 究                                            スクレイピー感染した血液考投与された21頭のうち、9頭がスクレイピーの症状を発現し、全体で43％の感染率であった。   
報  これらの緯果は、ヒトめ輸血によりvCJDた感染した4症例と一致している。  
昏 の  

概   

要  以上の結果かヒトでの感染と⊥致していることから、・輸血はこれらの疾患が効率的に感染する経路の代表であることが示された。  

また、どの血液成分が重篤に鱒染するかを解明．したり二切望されている診断試験を開発するたあに、BSEやスクレイピーに感染したヒツジ  

の血液は効率的に利用されるであろうことが示された。   

報告企業の意見  今後の対応   

これまで血妹分画製剤によって祀甲が伝播した報告はない。製造工  
程において異常プリオンを低減し得ると甲報告があるものの、理論的  
なvCJD等の伝帝のリスクを完全には排除できなし岬で、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  

ことを添付文事に記載し、注意喚起している。  
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Press Releases   

VariantofMadCowDiseaseMayBeTransmittedbyBloodTransfusions，  

AccordingtoAnimalStudy   

（WASHINGTON，August28，2008）－BJoodtransfusionsareavaluabletreatmentmechanisminmodernmedicine，  

butcancomewiththenskofdonordiseasetransmission．Resear⊂hersare⊂OntinuaIlystudyjngthebio10gYOFbJood  
PrOductstounderstandhowcertaindiseasesa「etransnlittedinaneFForttoredu⊂ethishskduringblood  
transfusions・Ac⊂OrdingtoastudyinsheepprepublishedonlineinBlood，theofficialjournaloftheAmericanSociety  
OfHematology，therjskoftransmittingbovinespongiformen⊂ePhaJopathy（BSE，COmmOnlyknownas”madcow  
diseasetl）byb100dtransfusionissurprisinglYhigh．   

BSEisoneoFagroupofrareneurodegenerativedisordersca”edtransmissiblespongiformencephalopathies  
（TSEs）′andthereisnoreJiabrenon－invasivetestfordete⊂tinginFe⊂tion beForetheonsetofcTinicaldisease．In  
additiontoBSE，thesediseasesincludescrapie．acfoselYreFateddiseaseinsheep，andCreutzfe（dt－Jakobdisease  

（（：〕D）inhumans′WhichcausesneurologicaZsYmPtOmSSuChasunsteadinessandinvoJunta「YmOVernentSthat  
devetopasthe州nessprogresses，renderinglate－Stage SuffererscompletefYimmobileatthetjmeofdeath．  

AnewvariantofC］D（termedvC】D）wasrecognizedintheUnitedKingdominthemjd－1990s，aPParentrYaSa reSU［t  
OfthetransmissionofBSEtohumans・BecausethesYmPtOmSOfthisdiseasecantakemanYyearStOaPPear′it  
WaSnOtknownhowmanYPeOPremighthavebeeninfected，andwithouta re［iabletestforidentiFyingthese  

individuaIs．cIinicianswe「everyconcernedthattheinfection⊂Ou‡dbetransmitted betweenpeoplebyblood  
transfusionorcontaminatedsurgicaland dentalinstruments．Asaresult．cost］y⊂OntrOlmeasureswereintrodu⊂ed  
asa precautionarymeasuretoreducetheriskofdiseasetransmission，althoughatthetimeitwasunclearwhether  

therereaILywasasignificantriskorwhetherthecontrolmeasuresv〕Outdbeeffe⊂tive．Thissheepstudysoughtto  
betterunderstand howread‖YTSEscould betransmittedbYbfoodtransFusioninordertohelp deve10PmOre  
ta「geted controIs．   

1．It二isvitallyimportantthatwebetterunderstandthemechanismsofdiseasetransmissionduringbloodtransfusions  
SOWeCandevelopthemosteffective controlmeasuresandminimize human－tO－humaninfections．．．saidDr．Fiona  

Houston，nOWaFacu（tYOFVeterinaryMedi⊂ine，UniversitYOfGlasgow，UK，andleadauthorofthestudY．   

Thenine．yearstudyconductedattheUniversitYOfEdinburghcompa「edratesofdiseaset「ansmissionbyexamining  

btoodtransfusionsfromsheepinFe⊂tedwithBSEorscrapie；theBSEdonorswereexperimenta［lYinfected，WhiJethe  
SCraPiedonorshadnaturallYaCqUiredthedisease．Whilescrapieisnotthoughttotransmittohumans′itwas  

indudedasaninfectionacquiredunderfield⊂Onditions，WhichcouldpossibJygivedifFerentresultsthanthose  

Obtainedfromexperimenta［lYinfectedanimalstBecauseofthesimilaritYinsizeofsheepandhumans，theteam  

WaSabletocollectandtransFusevolumesofblood equivaIenttothosetakenfrom humanb100d donors．   

Theoutcomeoftheexperimentshowedthatboth BSEandscrapiecoufdbeeffectivelytransmittedbetweensheep  

bYbIoodtransfusion．ImportantLy，theteamnotedthattransmission⊂Ouldo⊂CurWhenb100dwascolte⊂tedfrom  
donorsbeforetheYdevefopedsignsofdisease．butwasmorelike［ywhentheywereinthelaterstagesofinfe⊂tion．  

Ofthe22sheepwho receivedinFe⊂ted b100dfromtheBSEdonorgroup，fiveshowedsignsofTSEsandthreeothers  
Showedevidenceofinfectionwjthoutc＝nicalsigns，yieIdjnganovera‖transmissionrateof36per⊂ent・Ofthe21  

infectedscrapiere⊂ipients，ninedeve（OPedclinicafscrapie，yieJdinganovera‡1transmissionratelOf43pe「Centt   

InvestigatorsnotedthattheresuItswereconsistentwithwhatisknownaboutthefourrecoTdedcasesofvC】D  
acquiredbyb10Odtransfusionjnhumans．Inadditiontothestageofinfectioninthedonor，factorssuchasgenetic  

Variationindjseasesus⊂ePtibilityandthebtood⊂OmPOnenttranSfusedmayinftuencethetransmissionrateby  
transfusioninbothsheepandhumans．   

1 ’ThestudYShowsthat，forsheepinfectedwithBSEorscrapje，tranSmissjonratesviab［00dtransfusioncanbehigh，  
Par，ticularlYWhendonorsareinthetaterstagesofinfection．Thissuggeststhatb100dtransfusionrepresentSan  

effi⊂ientrouteoftransmissionforthesediseases，‖saidDr．Houston．一tSjncetheresultsareconsjstentwithwhatwe  
kn（）Wabouthumantransmission，theworkhe（PSjustifythecontrolmeasuresputinplacetosafeguardhuman  

http：／／www・hematologytorg／media／08282008如？print＝yes  2008／09／09   
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bloodsupp＝es．ItalsoshowsthatbloodfromBSE－andscrapie－infectedsheepcouJdbeusedeffectivelyinnon－  
humanexperimentstoanswerimportantquestions′SUChaswhichbIoodcomponentsaremostheavllyinfected，  
andtodeve］opmuch－neededdiagnostictests．1■   
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Withthecausesandtreatmentofb100ddisorders・Itsmissionistofurthertheunderstanding，diagnosis，treatment．  
andpreventionofdisordersaffectjngblood，bonemarrow，andtheimmunologi⊂．hemostatic．andvascularsystems，  
bypromotingresearch，⊂lini⊂a）care，education，training，andadvocacyinhematologY．  

塾廷皇、拠卿  
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識別如・報告回数 
離日 新医区分        厚生労働省処理欄  

一般的名称   乾燥濃縮人血液凝固第Ⅷ因子   
公表国  

研究報告の  アメリカ  

販売名  
公表状況   63（6）：697－708  

（企業名）  

＜目的＞  

明確な組織病理および免疫染色所見によって特徴付けられ、また、通常のプリオン病とは異なりプロテアーゼ消化に感受性の高いプリオ  
使用上の注意記載状況・  

ンたん白（PrP）の異常なアイソフォームに関連した新規プリオン病を報告する。  その他参考事項等  

＜方法＞  2．重要な基本的注意  
NationalPrionDiseasqPathologYSurveillanceCenterにおいて、11名の被験者の臨床的、組織病理学的および免疫組織化学的特徴、       （1）略  

研                                            遺伝型ならびにPrPの特徴を調査した。  
1）略  

究  2）略  

患者らは平均年齢62歳で行動的及び精神医学的症状を示し、その平均躍病期間は20ケ月であった。海綿状変性のタイプ、PrPの免疫染       3）現在までに本剤の投与により変異型クロイツ  

報   

岳   
では脳の新皮質に検出されなかった。異常PrPは、濃縮すると通常のプリオン病の16倍低い濃度で検出された。それはプロテアーゼ抵       告はない。しかしながら、製造工程において異常  

抗性PTPが約4倍低く、特徴的な電気泳動像を示した。検査した被験者は、NationalPrionDiseasePathologySurveillanceCenter       プリオンを低減し得るとの報告があるものの、埋  

論的なVCJD等の伝播のリスクを完全には排除で   の  によって評価された孤発性症例の約3％である。数人の被験者は痴呆の家族歴を有したが、PrP遺伝子のオープン・リーディング・フレー  

ムの変異は見つからなかった。  

概  
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。   

であることを示しており、われわれはこれをプロテアーゼ感受性プリオン病（PSPr）と名付けた。PSPrは、プリオン病の中では稀では  

なく、われわれのデータが示すよりもさらに多い可能性がある。その理由は、PSPrの症例がアルツハイマー以外の痴呆症のグループに  

分頬されている可能性があるからである。  

報告企業の意見  今後の対応  

プロテアーゼ感受性のプリオンたん白と関連した新規プリオン病に関する報告である。  本報告は本剤の安全性に  
これまで血非分画製剤によってVCJD、スクレイピー及びC和を含むプリオン病が伝播したとの報告はない。しか      影響を与えないと考える  
しながら、万一VCJD感染者の血紫が本剤の原料に鱒入した場合には、製造工程においてプリオンを低減し得ると      ので、特段の措置はとらな  
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定し得ない。そのため、弊社の血紫分画製剤の製造      い。  

工鱒における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  
応じて土程改善を実施する予定である。  

一■■  

‘  
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GSS・Thefefbre，the confbrmationalchanges，Which  
renderPrPrpathogenicaLndinmanybu【nOtallcases  
in良cdouちmayengenderdi鮎ren【5PeCi亡SOr5江ain50r  
PrPi血at can be recqgmi狂d based on血eir distinct  
proteぉe－re5誌t弧t丘喝men岱md by血eir associated  

dinicopa血ologidpbenotype・5－7疇Jコ   

Studies mosdy based on experimentalmodels re－  
∝ntレムave血own血atPKィ∝ist弧tprP（prPr）k亭∬0－  

da【edwi血Yaヴ1鴫quamddesofaPrPisofbmdl封L；ば  
Prpr，isd∝亡ー許nthsolublebutsensitivetoproteasedi－  

ge車On（PrP5）・11‾15TherelationorPrPswi血PrPr弧d  
血er01e血atprPspl甲山血epa血ogenesisorprion  
diseasesr亡mainsun⊂亡r【ain．］6‾．8   
Her亡We rePOrtllpadents wi血a human dise貼e  

damcte一転dby血epr6enCeOrd把呼nトinsolublePrP  
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wasdonedirectJYOra丘erdoninglntOPlasmidpSTBluel  
（Novage爪，MadisonノWI）byauりmateds亡qu亡nCi喝．22  

鮎乃伽おf〝Cら〟J近rおI血血乃  

CONVENTIONALIMMUNOBLOT．  

fiYetO20山10％w〟Ⅶ1b血nhomogena比∫心血or扇血out  
PK血gぢdom（SigmaCh印王d，St・b山ちMO）wer亡loaded  
On【015％Tr由一HCICritedomp托C蚊許k（Bio一鮎dh血適血一  

壷，Herd6，C刃らr5∝humdde甲15ul蝕epo桓亡可乱mide  
gdd∝αOphord5・∽d血爪皿Oblott亡dwi血・3F4andlヱ4【O  
bum弧P正郎idu忙5109【0112肌d97to108，reSpedv吋．苧  
PrPwasヰeglYCO野1a【edwi血PNGaseF即ewEnghndBio－  
1abs，BevdY，MA）fo山owingmaLlu丘cturef’sinstEuCtions・   

ENRICHMENTOFTHEA8NORMALPR10N PROTEIN．  

TwoprocedufeSWer亡u【車1ized：（l）叩mr亡Of【heabnorm山  
prPwi【h血egene5prot亡im（g5p），おdesαibedprevioび一  
Iy13・ヱう；md（2）abnor爪dpげprecipi【ユーionwi血50dium  

pho5Pbよhn卵亡e・ヱ占  

SEDIMEmON OF PRlON PROTEINrNSUCROSEGRADI－  

mS．  

Brainhomogenateswereincubated扇血2％皐rkoⅣlLbr30  
血inut亡SOnicちload亡datopalOto60％stepsucro∝許む   

Snbje出札mdM血○心  

血み畑仁  

ne11（10iutOP甲mdlbiop甲）patient5md血亡00ntrOl  
m匝甲Wer亡ー亡良mdto血eNadondPrionDis亡お亡P止0ト  

0紗SuⅣe辻kn∝C亡nter kw∝n May2002andJ姐uaワ  
200‘．Cons亡mtWぴOb一山d【O u鷹d∬u亡5brre5亡血，in－  

dudi几g㌍n亡【ican車お．  
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FC TC PC OC HIEC BG TH STJLC ME CE  
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81滅持R喝i油   

鞄ノ・■仇呵融緑野朗封最隼叩笹・乃ど？♂′痴潤毎〝′用∫加げタ印加′づ仰血タr加平‘吻卿り砂丘亡ろd用政γ一  

也イり■椚山…小り＝JJ刷ノ川仰′げご揖′‥以晶んt－ム・、・いノ，‘、r晶′／…・‘仙心‥：／′い用・旬伸す｛桐存じ畑中仏小…  

あ郁打q鋸∫卯〟〟J侶ノ‘〝J∫qM〔q，dr′mβ∫ゆ∫椚〃〟存qか肋ノノク＝ワ〟d友巧Fr〃乃∠rクゆ′が存q瑚ノ．  
（功励正呼招fr∽たⅣ∫f用血r〃∫〟汀助乃慶〆りり〃んあβん（circle）メガ訪‥ど汀ム遊「卯ん川ム「ゆr〃一旦＝勤触眈少玩劇扉  

′〃∫f〝血毎夜の上〝∠ク乃タrが血ゲA肝r（diamonds），∫qかル仇タJ（square5），‘乃J∫qかm（亡血鴫1e5）．Ⅵrticdbarsゆふ  

∫ね乃ム〟あぉめ那・ん∫q鍬J‘乃∠∫CpⅥ仏♪r払・妬み．率…肌Ⅷ和好か扁‰混血ん脇呼止∫肋ゐdあぉ一  
血…仰…血可れ中ゆ卑明殉礼物脚血酢腑∫√クrd♂乃〃β′〃イ∫r〟ん仲＝卯Jゐ〟d〃抽JJ＝摺∠塚2＝仰ム  
〝宜姑j＝∫′〝〝ぢイ＝r♂′！何′乃功〟ゆ正弘ば∫∫〝〝∠ク乃β♂∫〃j∫摘ん仰＝乃♂Jゐ放出∂毎J＝椚′紘2＝椚〃慶相結  

う＝∫仰どrくノ・fC＝′♂が〝′f鍔rC＝J叩〃相／〝砺♪C＝タ〟ガど毎／〔ク「叫OC＝“r密通J〝r′筍J〟＝C4ノダ埠－  

タ〃“呼叫gC＝ど乃ル止血〟／ごク庇ぢβG＝ム〟dJ㌘琴肋Jm＝血ムm揖桝品ゐM／乃〟ぐん耶〟β∬rニ椚ム露和玩～乃Ⅳち  

mん肋血乃如′〝∫qかル財J‘乃∠∫qかy物上C＝タク肘J〟甘＝祝血眈Cg＝r〝露亡脇＝クr肋．  

山aSW55rotor  
。  

ふ旋転拍b  

AnalYSeSWerePerfbfmedwi【htherwo－tailStudent，s（［eS【・   

Re5d也  

印乃最J薫混血rガ  

Me姐a併OrOn5∝弧ddiseぉedu∫元onwere62years  
（mge，48Jly亡∽）姐d20mom血5（m許，10－60  
months），reSPeCtivelY（Tablel）．Presencadonandcourse  
Were domina［ed bY neurObehavioTaland psYChia【ric  
SlgnS，widlPrOgreSSjve motor and cognitive decline．  

5evenpadenbWereぬⅩic・0血ercon申t亡nt良射止陀S山一  

Cludedabsenceofperiodiccompl亡ⅩeSOn血eelectroen－  
CePhalogra－mandnondiagnos［ic14－3－3proteintestin  
the cerebrospinalnuid・Magnetic resonanceimaglng  
ShoweddifRISeatrOPhYwithoutrestrictedd瓶15ionslg－  
nalsinanlOpadentsexamined・Nosubjecthadknown  
historYOfprione甲OSure；PrObablefimilialoccurrence  
Ordemendawa5repOrtedin60rlOinv田dgatedpadents  
（seeTablel）．   

肋抑臨画血吻  
5DandastfOgliosisofmoderateseverltyWerePreSent  
in【ム亡Cereb一山∞爪鑑，ba5J伊nglia，and血止皿M Of  
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ord亡m亡h【il－  

Ⅰ脚｝m血，   
け亡伽一，1nd   
ざIwd画  

＋／－  

D亡d由dYeゐd D亡m引lぬi血．   
0u甲叫肌d  i爪dpi正in畑nk爪   

慧㌘蒜。亡  

ll  M  52  13  Normd  ＋／－  

、duねdo爪（激  
ム亡urOhhlVio一山  

加瀬頑凍纏綿  

the PSPr亡aSeSwithoutsevere neurondloss．SD com＿  

Prised amiⅩture・OfGne vacuoles，COmPaLrable with  
血0さeSeenin sqDMM1（血e mostcommonsqD  
SubtYPe），and◆SlighdYhgervacuolesthatresulted▼in  
a●mcin VaCuOlar diametEr・grCater than that of  
SqDMMl（7．8±2．7vs5．8±1．2l⊥m）．But th亡  

《1arger”vacuole5 Clearly were smaller 血弧 tbe  
“coa∫5亡”vacuole5－Chara∝erisdc or sqDMM2（5ee  

FigsIA－C）．ヱ3ThehippocampalpYramidalcelllaYer  
app飴reduna蝕cted；血emolec山如1ayerof血eden－  

tate訂ruS弧d血e s【ratumlacuno5um mOleculare  
showedmi1dSD，Whichex（endedintothesubicul  

an4血eentorhinalmdinfidortempor山neoco血ce5・  
NokuruPlaquesormulticoreplaquesweredetected・  
1n some subjects，．5truCture5SuggeStiYe Of micro－  
plaqueswereobservedin血emolecuhrhYerOfthe  
∝rebellum（5e亡FiglD）・．kion▲prOⅢingidenti鮎d  

血e∝rebhlneocortex，basdg弧glia，md血山皿山部  
血ereglOnSmOStSmrdya拝さcted，Wher亡び血ebrain－  
stemandcerebellumwereapparentlyspared（seeFig   
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lE）・Con甲redstainingofselec【edcerebralandcer－  

ebellarcortlCeSWaSnegative・  

ノ′′川〝加／・∫∫仙ん川ふり  

prpimmunostalnlngWithMa♭5うF4andlE40r血e  
cereb［alcortex，basalganglia，and thalamus丘om the  
PSPrcaseswasstrong，andinthehippocampaltorma－  
【ionwasselectivewi血stronglmmunOreaCtlVlq，inthe  
molecularlayeroftheden【a亡eandstratumlacunosum  

moleculare，Withoutpyramidalceulayerstaining（Figs  
2A，B）．Thestainingpatterninthecerebrumwaschaf－  
act占【血d by rou止loose clusters orcoarse granules  
qui【eeVenlYdistributedoverabackgroundofsmaller  
granules（seeFig2C）・Thesizeo［血eclus［er－forming  

gramleso鮎ni爪CreaSedprogfe5SiYelytowardtheclus－  
ter’5Center，Whichgenerallycon血nedalargergranule  
or a【igh【aggrega［e Ofsmallgranules（see’Fig2D）・  

S【rOnglyimmunOStainedglobularstruCtureSWereOCCa－  
sionallyse印，rarelya150in血ewhitemat【er（seeFig  
2D，inset）．lmmunoreactiviq，incerd）ellumandbrajn－  

s【emWaSlimitedtominute，rOundedstruccuresofag－  
grega【田Ora丘wgranJ亡5in血ec亡rebeua∫mOlecd訂  
1aYer and midbrain co11iculi，eXCeP【fbr one subject  

whodisplayedalargenumberor血6e5【ruC¶皿nヨ（see  
F享g2H）・Theimmunos［ained dusters叩dglobules  
could not be correlatedwi血histologica11Ydetecta♭le  

lesionsexcep【fbrtheintenseimmunostalnlngOfpos－  
sible爪icroplaquesin血e∝rebeuumofsom亡C乱発3（see  
FigsIDandFig2H）・ThepatternofPrPimmuno－  
5血山ngorcerebruma皿d∝rebe址umin血el）SPrG炊S  
was readilydistinguishable丘om血ose ofsqD sub－  
【汀∝・and nonpriondis亡びe00爪trO15（see Fig52E」）・  

Furthermore，On ParaLEn＜mbedded tissues，PrPim－  
munoreactlVl亡yWaSvima11yremovedwi血PKtr飴C－  

㌣ent（50帽／ml・570C，1hou∫）in血びeCa5ぴ，Wherea5  

1t WaS OnlY reducedin sqD（data no【Shown）・  
AmyLoid－βimrnunOStaining showed mosdy difhse  
plaquesapparendYCOmPadblewi血thesubject’sage・  

飽腑〃乃肋叩ツ  

The ultras［ruCturalexamination ofthe ceEebe11ar mo－  

1ecJaflayer丘omt上1eC貼eSムowninFigurelDsbowed  
poorlyd亡Gned，rOundedstm∝び缶壷血ba∫dydete∝－  
ableGlament－1ikepro丘1es血atwereembeddedin an  
amorphous－granulafmaUix・Theseformadonsstron如  
reactedwi血andt）Odies【O PrPandoverallhadthefea－  

tur60rpOOdy如medorimma山ePrPmicroplaques  
（figsうA，B）・  

G彿血書花成巧㌘  

山IPSPrpaden也W耶ムomo町野揖払rv誼ineatcodoム  
1290r血ePrPgenち弧dnonecぴriedmutadon5in  
dlePrPgeneORF；threesubjectshadsilentpolymOr－  
phisms（twoatcodonl17andonea【COdon122），  

ルん，〃ル爪、f〝し九～れ打汀，・メェ景〟‘けど／1‘・′亡－：押伸／仙ん／〉‘l・・  
加地ピー彪適地鴫β胱‖軸物研一滋扇血ビ  

乃壷Ⅶf九鹿玩  

The［OtalPrPimmunoblot pro丘Ie丘om allPSPr pa一  

【ien亡SWa5indis【ingui5hable丘om血atoFnonpriondis－  

easecontroIsubjects（Fig4A）・Thegけcofbrmrafiosof  

thethfeePfPbandsfromdletWOgrOuPSWereSlmilar・  
Measuredbydensi【Ornetrylnarbi【rarYunits，【hedig－  
1YCOSYlatedorupperbandwaslO．44±1．78（n＝3）  
in－PSPrversus7・83±3・64（n＝5）innonpriondis－  

easヲCOn【fOIsubjects（p＝0・30）；themonoglYCOSYlated  

Orln【ermediatebandwas4．40±1．88（n＝う）inPSPr  

VerSu5う・40±2・74（n＝5）incon亡roIsubjec【5（ク＝  

0・79）・Under our condi［ions，【he un如cosYlated or  

lowerbandwasnotmeasurableinbothPSPrpa【ients  
and controIsubjects（see Fig4A）・Furthermore，［he  
meanamoun亡OftotalPrP presentinsixsubjects ap－  

ParendYdid not signi6cantly di脆r丘om tha【Ofthe  

nonprion disease controIsubjec亡S（n＝7）（1・69±  

0■28vsl・57±0・う9；ク＝0・5う）andfiom【hatorca5e5  

withprion disea5e（n＝3）（1．69±0．28v52・0う±  
0・46；ク＝Ot20）・  

In conventional diagnostic immunoblot procedures 
usingMab3F4，ClassicPrPr（PrP27－30）wasundetect－  

ablein（hebrainhomogenates丘omdle丘・Ontalcortex  
Ofal11lsubjects，aAd丘omtheoccipitalandcerebeuar  

corticムofthe7suりectsinwhichthesebrainreglOnS  
Were【eSted（seeFig4A）・TEeatmentwithvariousdoses  
ofPK showed no consistent dif粍rence be【Weerlthese  

Subjectsandnonpriondiseasecon亡rOIsu句ectsinthese  

brain．regions（seeFig4B）・BarelYdetec亡ableamounts  
ofapproximatelY6kDaPK－reSistantPrP（PfP～6）were  
Pre5entin血e【emPOrd cortex orthreeor【heeight  
testedsubjects．Oftheeightsubjectsforwhomsubcor－  
tic山一egions（sub氾ntianigrモアPuta？en，弧d【hdamus）  

Were 血1able，Signi6c弧t quan叫y Of PK－reSiぬn【  
PrP27－30 was fbundin one case，and minimal  

amountsin【WOOthers（oneshowedsmallamountsof  

PrPT－60nly），WhereasnoPrPrcouldbede銭ni【elYde－  
tec［edin血eo血er長vesubjects（seeFig4C）・Incon－  
【raSt，PrObingwithMablE4demonstra【eda1addero［  
PKィesistant PrP fragments ranglng 丘om approxi－  
matdy29to6kDaina山PSPrca5び鑑amined（5eeFig  
4D）・Theladder－1ike electrophoredc mobilitY OFthe  
PrPr丘agments did not match those associatedwith  
COmmQnSubq，PeSOfqD，eXCeP【fbranapproximately  
20kDa丘agmen（，Which，a丘erdeglYCOSYlatioTl，WaSten－  
tativelYidendGedastheunglYCOSYla（edtbrmofPrPr  
（seeFig4C；alsodatanotshown）．2TheapproximatelY  
6kDa毎meTltWaSalsounglYCOSYla［edandwasremi－  
niscentof血eprト7桓gmentofGSS．1Thesef上場－  
mFntSWeremOS【Obviousa亡PKconcentradonsof5to  
l叫釘ml弧ddecreぉedatgfアaterPKcohcentfations・  

Theladder－1ike electrophoretlC PrO6le ofPrP treated  
wi【hPKwashighlyreproducibleandwasobseⅣedin  
al111PSPrcasesexamined．Incontrast，thePrPr丘ag－  
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m∫眈加州毎牢〟御用㊥∫‘Ⅴ野俺J功血Mタ卸ど施♪”那加那抄J蕗、狗β血椚∽加∫例規適正仇永．乃打ど  
〝・高～一…イ∫∧・川品＃〃′り，Tlりり・ハ血町川りJβh・け川∫′‘、′∫′…訂／1／〉”…・サムィ；ふご′こ・…∫諒＝仙  ∫加√拙僧ヂ〝∫加重妙  

夕殖√l巌妨β瑚・             †ノ  

me！ltSl丘om sqD were clearly detectablewi【h♭oth  
3F4andlE4MabonlYa丘ertrea亡mentWithmore［han  
lOpJg／mlPK，andincreasedwithgreaterPKconcentra－  
【ions（see’Fig4C；alsoda【ar10【Shown）・Therefore，a  
smJlamounr or PrPr detectable wi血 Ma♭ うF4is  

PreSentmOStlYinthesu♭corticalreglOnSOfthesesub－  
JeCt5∴Moreover，mOStOr血e PrPr叩PearS tO have a  
di鮪ー印【COnfbrmatioLl丘om that ofrypicalPrPr be－  

●  

C3uSeOnPKdigestionitgenera［eSaunlqueSetOf丘ag，  
mentsthi【arede【eCtedbYIE4butnotbY3F4・   

TotalabnormalPrPand thePrPr＄Onfbrmerswere  
鮎ftheT一塊iracterizedi長1abnormalPrP一畠nrichedprepa－  
ra亡ion5血rthecaptureムr【heabnormaJPrPwi血g5p，  
asingle－StfaLldedDNAbindingproteinwithahigha仁  
Gniサ払r abnormd PrP regar出びOFits PK resi5－  
tance・13・23Theamoun【OfPrPcap【ufedbyg5pinthe  
PSPrsubjectswas血eedme5名托ater止はntheamount  

OfPrPcapturedin nonpriondiseasecontroIsubjects  
（datanotshown），♭u亡i【Wa｛nearlY16timeslessthan  
theg5p－qPtu∫edPrPinγPicalsqD・心measuredby  
densitometrylnarbitrarYunits，themeanPrPcap亡ured  
bYg5pineigh【OfPSPrsubjectswas3．44±2．8％of  
thetotalPrPdetec【edbydirectgelloadingcornpared  
Wi血53・55±24・6％insqD（nニ3；ク＝0．00015；  
Fig5A）・Fu血ermore，d血ough nearly90％of血e  
g5pやPtured PrP was resist弧t tO PK digestionin  
SqD，thePrPraccountedfbronlY24％ofthetotal  
abnormalPrPcap【uredinthePSPrsubjects（87．59±  
26・8％infbwsqDcasesYSユ4．25±14．9％innine  

PSP”3SeS；P＝0・0001）（seeFig5A）・ThePK－reSistan【  

PrPobtaineda丘erPrPenrichmen【from’血esubjects  
WaSdistributedinthreem勾orbandsofapproxima【elY  
26，20，and6kDa，WhichweredetectedbYboth3F4  
andlE4，andmatchedthemajorbandsoftheimmu－  
noblotladderde［eCtedwithlE40ndirectloading（see  
Fig5A；alsodatanotshown）．Asimi1arPfPbanding  
Pattem WaS Ob（ained a丘ersodium phosphotungsta【e  
PreCIPJtatioTl，anOthermethodofabnormalPrPenrich－  
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PrP丘omthePSPrpatientswasfeCOVeredin丘actions  
7【0 

tions ac00皿ted鈷r only5％oF血e totalPrPin  
no叩riondi∫亡おeSubjects（figs6九B，E）．Thesame  
丘左doI15COntainedabout24and58％orthetod PrP  

inGSS patients widlthe Al17V mu［atioh and  
SqDWl，reSPeCtively（seeFigs6CLE）・Also，theper－  
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SigniGcan車betweenPSPrandnonpriondisease・PSPr  
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SqDinfiactionsl，2，and9toll（seeFig6E）．In  
addition to the quaLltitative dj脆rences，dle electro－  
Phore【icpro81esof【hehiかmolec山一Weighta野e－  

㌍teS丘omPSPr止odi駄red丘om血）SeOfnonprlOn  

disease，GSS，andsCJDVVIsubjects＝［helowert）and  
WaSdoubleinPSPrbutsingleiTIO血efCOnditions（see  
Figs6A－D）・Comparabledatawereob［aineda丘ergel  

Gltration丘ac亡ionatlOn，Which demonstra亡ed【ha【PrP  

aggregatesexceeding2，000kDaweremoreabundantin  
PSPr thanin nonpr10n disease controt subiects but  
much良werthaninsCJD（da［anO【Shown）．   

Discu5Sio血  

We repor【11pa［ien［S a駄cted bY a disease thtin－  

VOIves almormalPrP aLld has homogeneousand dis－  
［inctive丘atreS（Table2）・Basedonseverallinesof  

evidence，Wearguethatthese良a【ureSauOWfbrthesep－  
ara【ion ofthis conditionfrom allknown fbrms ofhu＿  

manpriondisease・First，theabnormalPrPassociated  
WiththisdiseaseispredominandY＞andinseveralbrain  
reglOnSalmostexclusively，SenSitivetopro［eaSeOrPrPs，  

andthePK－reSista．ntPrPisofbrmorPrPrhasadisdnc＿  

【iveelectrophoreticproGle・ThehighsensltlVlqT（OPK  
andthedistinctiYeelectrophoreticproGleoftheabnor－  
rnalPrPclearlYdistinguish血esecasesfromeachofthe  
丘vesubqTPeSOfsqDand丘omsporadicfitalinsomqia  
（sFI），theknownhumansporadicpriondiseases．1For  

example，COmParedwi血sqDMMl，血e mostcom⊥  
monandヮpidsqD，2血びeCa5e5have16timesle5ざ  
【OtalabnormalPrP，and血e丘action of血e【Ot山ab－  

T10rmalPrP（hatisPKresistantisneafly41timesless．  

Fu血ermore，血eladder一址eelectrophoredc．pro丘1eor  
血亡Prpr誠SOdated wi血thisとondidon has not been  

ObservedineithersqDoTSFI，a1lofwhich卓nsteadare  
血aracterizedby血epre5enCeOF血eweu－blOWnI〉d㌧  
tYPelor2．1whenpresent，the【raditionalPrPr，COm－  
monlYCalledhP27づ0，WaSloca亡edinsu♭cofticalre－  

glOnSandwasof【汀el，anOthercombinadonnotob－  

servedin sporadlc human pflOn diseases・1second，  

血e5eCお田打ea150homogeneou5お払【血ePrP00揖ng  
geno【yPebecausetheYareallhomozYgOuSforvaheat  
COdonlヱ90f血e17rPgene，血esiteoracommonme－  
thionine／valinepolymOrPhism・28valinehbmozygosltY  

inwhiteindividualsisdlerafeSt129genoⅣPe，being  
hundonlyin12％ofpeople．28ThesqD5ut叩Pび  

おSOCiated wi血valine homoz柑OSity，ざqDWland  
sqDW2，have been we山 characteri次d and di駄r  

丘omthesecasesphenotypicallyandfbrthecharacter－  
isticsof血eabnormdPrP・IThird，血epattemoFPrP  

immunosmlnlng and血e presen∝OrStruCn山門SWi血  
血e』mresorpoorly払rmedplaqu仁S血atweobseⅣed  
inthecerebellumaLetOOurknowledgeunprecedented・  
bdy，血ec血ic山pr∝entadon andini【idcour芦e血a【  
PrOminendythturesrelatiY車slowcognitivedeteriofa－  
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evoked血eda騨OS∝OrnOrmalpressurehy血ocepha一  
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1us，di乱seLewy♭odYdisease，Or丘orl［OtemPOralde－  
memia，WhereaspriondiseasewassuspectedonlYata  
later5tag亡ba5edon血ereladYely5hortdufa亡ion．   

〟血ough血∝eCa5eS－Ca∫beea5ilydi5tingui血ed丘om  

SPOradicpriondisea5∝，SOmeOr血drfiaturessucha5  

0VerrePreSentation of PrPs and the multiple PK－  
resistan（PrP丘喝mentS，havebeenfePOr【edinGSS・4  
Howevef，dfcasesofGSSreportedtodateareassoci一  

asesnrriedsudlmutation、Moreover，theladder－1ike，  

PKィぢi氾nt，PrP丘喝mentSO♭seⅣedinou∫Ca訃巴；；u托  

preferential＆detec（edwi血1E4bu【nOtwith3F4，  
Whichobviouslystparates血eseasesfiomGSSnrrY－  
ing血em止iplePKィぴist弧tPrP丘agmenB・Inare－  

qentls叫dY，Webbservedtha（aldlOughlE4and3F4  
have叫a∝ntePltOPe5しdonghuman PrP residues9アー  

l‡2，血eiracceぉibuity亡0血∝eePltOPeSk揖飴ren【be－  

㌣uSeOfdiGren（neighboringN－【eminalresidues・29It  
lS pOSSible 血at 血elE4 sele∝ively d由∝edI）K－  

resist弧tPrP鮎gmentshaveN－termimalstirtingsites  
血at are dj般rent丘om those of血亡Weu⊥Chara∝edzed  
PrPrt沖偲1and2・neearlierevidenceclea∫1yin＆－  

ates血【thiscondidondi‰sfromGS≦，aldlOugh  

血epos5ib叫血tit 
－ 

lOpaum伍扇血obt血abl亡Pedigreehada良山ilァhis－  
torYOfdementiathatcannotbeignored，YetnOnenr－  
riedamumdomin血亡PrPgeneORf・Therefbre，at  
leastinsomeases，a瓜uSadyemutation maybelo一  
見tedouびide血eORfof血ePrPgene，aCOndition  
neⅦrObざeⅣedinh山nanpriondiseasび・l   

A丑dk虎CO血sideration＄訂糾e血a【血ellpadents  
Werea飽ctedbyanovelconditioninvolvingthePrP  
thatc弧nOtbechssi6edwithin【hespectrumOfcur－  
re・ldYknownhumanpriondis亡aSeS・Wesugge云‥he  
designatiomorpSprto亡mPha5i∝amajor血血cdve  
鮎血血（さeeT止Ie2）．   

Compardwi血○血erhumanprion壷亡び郎，PSpris  

notexceedlnglYrare，becau5ei一之ccoumtsfofahout3％  
OfallsqDand16％ofallvalinehomo甲gOuSqD  
a∝eSSionedt）YtheNadonalPrion DiseasePathologY  

SurYeillance Center dufing the same time period as  
these・11patients，makingPSPraboutascommonas  
SOmeOr血eweu－bown甲Ora血cpriondiseases（such  
assqDMM2，SFI，aLndsqDVVl）・2Fur（herme・be－  
nuse血e clinicalpresenta【ion and the dura【10n Of  
PSProttendonotpoln（（Odlediagnosisofpriondis－  
e警e，SOme CaSeS OfPSPrmaypcurrerLdY be classified  

扇血i埠the group ornon一山止eimer’ざdem占nda5弧d  

not be  ん血er．Sho山dT仕i＄いbe一山e G撼e，  

commonthantiiiss品dYSuggCStS．   mOre  

ThesmallamountofPrPraLSSOCiatedwithPSPfand  
theGndingthatabout76％of［hedetectableabnormal  
PrPisPKsensitivenOtOnlYhindersthediagnosisbu（  
akohasimplicadonsconcernlngOrlgln＞Pathog甲1亡1ty，  
infictiviヮ，弧dd乱㌍抗mdonorPSPr．   

Thedi5COYeryOr・Prpsha50peneda▼heγd坤托ri几  
pdondiseases．1ト15nedemon犯ado中軸tPrP言伝rms  
smdlera拓regateS血m血ePrPr七叫？申Pa療，ヨ石肌d  
血【ippafendyitiscompeten【m中平Y弾PrPCioPrPr  
inYitro，、おYeuaStOSeed血¢p坤頑故事甲山bⅣdrやCOm－  

bin血甲．iふtoam〆oid，明・鳶頑臨池atPrP∫ 
deGning鱒am増血血アーアー－、H¢Wer」ヰelPa血ogenetic  
mechani5mOrPrP5iIl血云absenceorprprand，血ere－  

fore，dlenatureOfthepriondiseasesassociatedwidl  
PrPscufrendYremaincoqecttual・   

Prionぷseぉびa∬Odatedwi血PrPs，in血eprぢenCe  
oFminimd8rnOPrPr，bⅣ亡beenmodiled弧一武u占ed  

in・detailin aⅧi町Ofmgemic（Tg）mouseじnes  
瓜叩1ngmOu5亡homologuesorhuma血prPgeIlemu一  
【弧tSOrOVereXPressingPrPC・12・5O－33 TwoTgmouse  
modelsappeぴrel亡V弧ttO血びeCおぴ．  

In血e点描tmOdel，Tgmiceexpr田SinghighleⅦ1sor  
mouse PrParrYingtheP101Lmutation，the mouse  
equivd亡nt Or血e human PlO2L町utadon associated  
wkhaGSSphen叩pち4j4j5spontaneouslyd亡Veloped  
ane∬Ode鮮血e一之tiveproc鰯dam∝erizedbySDa皿d  
prlOnタ1aqueゐrmadon．A丘αinoculidon，theymns－  
mi眠da dis餌e phen叩Pi尋Iyよmila＝O PlOlし  
mutatedTgmicebutふottowilムqpemice．Asinour  

cぉes，thea蝕cted巾icehadPrPsbutno，Orminimal  

amountsof；PrPr，ind通ting血atPrPscanbeassoci－  
a【edwithapriondiseasethatisundercertaincondi－   
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tionstransmissibleandhasahistopathologicalpheno－  
typedisplaYinggeneralfeaturesofpriondiseases・12  
IndleSeCOndmodel，TgmicecarrYlngthePlOIL  

mutationwereinoculatedwithbrainhomogenate丘om  
pa【ientsa蝕ctedbyasubtYPeOFGSS PlO2Lcharac一  
【erizedt）Y血eexclusivepresenceofanapproximately  
8kDaPKィぢistanthgmentreminiscentor血eapprox－  
imatelY6kDafragmentobservedinsrm11amountsin  
our cases．Theinocula亡ed Tg mice remainedlargelY  
asYnlPtOmatic，but a【histologicalexamination，they  
displayedPrP plaques and had minimalamounts of  
PrPr・55Tbeyhiled【OtranSmit血e山sea5e【OWild一明e  

mice，butinoculation【OPlOIL－mutitedmiceresulted  
inthefbrmationofPrPplaquesintheabsenceofclin－  
icaldi5eaSe．   

ThesemousemodelsandnowouECaSeS raiseissues  

withthedeGnitionofprion diseases・CurrendY，itis  

uncleaf Whether PSPris【ranSmissible because time－  

consumlngてranSmissibilitY eXPeriments to di晩rent  
linesofTgmiceandinvitroPrPreplicationares【ill  
ongoing・ShouldPSPrnotbetransmissible，theques一  
亡ioniswhe血eriti5aPrlOndiseぉe・Asimilarques－  
tioncanberaisedfbrGSS，OfwhichtodateonlYOne  

霊概霊霊憲霊  

evidence thatamYloidβ，the pathogenicpeptideof  
Akheimef，sdisease，hasthepropensltYtOrePlicatea仁  
terinoculationinto susceptible Tg micein a  
confbrmation－dependent fishion reminiscen［0［pri－  

ons．36These丘ndingsappear【O blurtheonce tight  
associa［ion ofprioEldiseases and transmissibility・It  

maYbemorepracticaltoapply【helabelofpriondis－  
eases 

血d如pearstoplayacentralroleinthepathology，お  
inallt｝riondiseasesknowntodateandinPSPr．う71n  
COntraSt，OnemightreseⅣe【hequali鮎ation▲ortrans－  

missibletothosepriondiseases【hatcanbetransmit－  

【edtorecIPlentSeXPreSSlngrelativelYnOrmalamounts  
orwildヤPePrp・5G   

The Grlding tha【SeYerま1PSPr pa［ients had Grst－  

degreeTehtivesdiagnosedwithdemendanecessita【eS  
asearchtbranunderlyinggenetic鱒uSe・InAD，【he  
distoverYOfmutationsout5idetheg叩e OftheamY－  
loidprecursorprotein（thecentralproteininAD，aS  
PrPisinpriondiseases）hasprovidedawealthofin－  

forma［ion regarding pathogene（ic mechanisms of  
AD・う封simi1arlY，thedisc6veTYOfamutatioLlOutSide  
thePrPgeneORFcapableofgeneratlngaPriorLdis－  
easemaYgreadYeXPandourunderstandingofpatho－  
geneticmechan；smsandtheroleofPrPinpriondis－  
ea5e5．  
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（企業名）  

（invitroでのPMCA増幅によりPrPScの異常折り畳み構造が種の壁を超えて伝播し感染性プt」オンが生成）  

プリオンは眞常な折り畳み構造のたん白（PrP5c）のみから構成される今までにない感染性病原体であり、細胞プリオン蛋白（PrPC）にそ  
使用上の注意記載状況・  

研  その他参考事項等  

つの種のプリオンは限られた数の別の種にしか感染を起こすことができない。ここで我々は、invitroにおけるPMCA（protein皿isfolding       代表としてノイアート（献血）の記載を示す。  

究  

報  

を生成した。同様の結果は、反対の方向でも得られた。PMCA増嘩を繰り返すとinvitro産生プリオンの順応が起こるが、そのプロセス       1）略  

告   

の  

された。  
概  

告はない。しかしながら、製造工程において異常  

プリオンを低減し得るとの報告があるものの、理  

要   論的なvCJD等の伝播のリスクを完全には排除で  

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  今後の対応   

invitroでのPMCA増幅によりPrPS⊂め異常折り畳み構造が種の壁を超えて伝播し感染性プリオンが生成されると      本報告は本剤の安全性に   

の報告である。  影響を与えないと考える   
これまで血脾分画製剤によって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感染者の血燥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也を完全には否定し得ない。そのため、弊社の血紫分画製剤の製造   

工程における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   

応じて工痙改善を実施する予定である。   

UJ  U）   
アンチトロンビンm   
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repricateinthebodybyinducingthemisfo榔ngofthece”ular  
formofth8Prionprotein（PrPC）．   

Oneofthecharacteristicsoftheagentresponsibleforprion  
djseasesis托sabilitytoinfectsomespeciesandnotothers（Hi（l  
andCムnnge．2004；Mooreetar．．2005）．Thisphenomenonis  
knownasspeciesbarrier・Evenbetweenc（OSeSPeCleS，thespe－  
Ciesbarrierismanifestedasanincornpleteattackrateandapro－  
longationofthetimeittakesforanjmaTstodevefopthecJ輌cal  
diseasewhen呵ectedw肋anotherspecleS7infectiousmaterial  
（H‖andCo川nge，2004）．Prirnaryinterspeciestran畠missionis  
USUallynotveryefficient，andittakesalongtimefαtheprion  

repIicationprooesstoreachthepointatwhichfuIトblowhclinical  
diseaseappears・AftersequentiaIpassages．thePfPScinthenew  
hostadapts．resu，tinginashortageoftheincubationperjodand  
stabitiz如ionofthenewstrain（HiIIandCdlinge， 

Compe［（ing evidenceindicates that the species’ban・ieris  

larg鴎COntrOlledbythesequerfceofPrP（MooreetaL，2005）．  
UnfortunateJy．wecannotpredictthedegreeofasp◎Ciesbarrier  

Simplybycomparingtheprionproteinsfromtwospecies．The  
barrierha＄tObemeasuredbyexperimenta［studiesinanimals．  
ThesestudiesarelongandcosFJy．andinthecaseofthehuman  
SPeCiesbarrier，thestudieshavetobedonewithexperimental  

models，thevalidityofwhichisnotabsoIute～guarantied．EvaJu－  
ationofthespeciesbarrierisoftremendousmedicatimportance  
forriskassessrnentandtoimplementregu］atorymeasuresto  
avo毒dspreadingofdiseas占s（Mooreetal．；2005）．AIthistime．  
the epidemioIogica（evidence suggests that among animal  
TSEson吋CattleBSEhasbeentransmittedtohurnans．generat－  
ingavariantfomofCJD（VCJD川購IletaI．，199句．1tisun（ikely  
thatsheepscrapleISaCOnCemforhumans，becausethedisease  
hasbeendescribedforcentuhesandn9increasedprevalenceof  
humanpriondiseaseshasbeenfoundinscrapie－endemicareas  
（Carame（1ietaL．2006；Hunter．1998）．However，theappearance  
Of“atypicaI7’strainsofscrapje．aswefIasthekTtOWntranSmis－  
SionofBSEtosheep，hasgeneratednewconcemsofhuman  
infections with sheep－derived matedaJPuschmann and  
Groschup．2005：Hunter，2003）．simiTarIy．thepossibilitythat  
SOmeOfthe rtpw吋ident椚ed animalprion diseases－SUCh as  
CWD，COU（dbetransmittedtohumanscannotberuled outat  

thepresenttimePVimams．2005；XieetaL，2005），  

Ce”734．757－768，SepterTlber5．2008◎2008EJsevier（nc．757   

SUMMARY   

Prions are unconventionaJinfectious agents com－  
pos中台X叫S章V寧Iyofmisfotdedp巾nprotein（PrPSG），  
Whichtransmitsthediseasebypropagatingitsab－  
normaJconforrnation to the celIu］ar pnon protein  
（PrPC）．Akeycharacteristicofprionsjstheirspecies  
barrier，bywhichprionsfrornonespeciescanonJy  
infectalimitednumberofotherspecies．Here，Were－  
POrttheger峠ratidnofinfectiouspnonsbyinterspe－  

cies transm繕畠ion of PrPSc misfotding byin vitro  
PMCA amplification・Harnster PrPC misfo，ded by  
m（X■ngWithmousePrPScgenerateduniquepnons  
thatwereinfectioustowild－tyPehamsters・fandsim－  
j（arresultswereobtainedintheoppositedirection．  
SuccessiveroundsofPMCAamplification resu］tin  
adaptationoftheinvitro－PrOducedprions，inapro－  
cess reminiscent of strain st畠bi［ization observed  

upon serialpassagein vivo．Our resu］tsindicate  
thatPMCAisava［uabletoolfortheinvestigationof  
Cr9SS－SPeCiestransmissionLand su99eStthat spe－  
Ciesbarrierandstraingenerationaredeterminedby  
thepropagationofPrPmisfo［ding．  

lNTRODUCT10N   

PriondiseasesalsoknownastransmissibIespongiformenceph－  
alopathiesO－SEs）areinfectiousneurodegenerativediseasesaf－  
fectingthebrainofhumansandseverafspeciesofmammals  
（Co＝nge，2001）．Creutzfeldt－Jakobdisease（CJD）isthemost  
〈：OmmOnTSEinhumans．andscrapieinsheep．bovrnespongト  
formencephaJopathy（BSE）hlCattle，andchronicwastingdis－  
ease（CWD）incervidsarethemostprevaJentpriondiseasesin  
animal＄．Un】ike conventionalinfectiou5microorganisms，仇e  
TSEagentappearstobedevoidofgeneticmat由由！andinstead  
COmPOSedexcIusivelybyam7sfoldedformofthepnonprotein  
（PrPSc）（Prusiner，1998）．PrPSchastheunprecedentedabifityto  
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Recent］y．we reported the generation ofinfecti9リ芦PrlOTIS  

invitrobyamplncationofPrPScmisfoIdinginthete＄ttubd（Cas－  
tiTraetal．，2005）．Fo（theseexperiments，WeuSeq 
termed PMCA（PrOtein misfoIding cycJic arn6価catJon）that  
mimicsinvitrosom80fthefundamentalstepsinvorvedinPrPSc  
replicationinvivoatanac9eJ9ratedrate（Saborioetal・．軍001）・  

Du血gPMCA．sma1．quan賦ie畠ofPrPScaremixedwithexces畠  
ofPrPC．andthroughacyc［icalprocessinvoIvingincubation  
and sonication．prionpropagation occursin an autocata仰C  
way．w肘1thisprocedure．prion去canreplicateindefinite，yln  
thetesttubeand．aftersuccessjveroundsofd‡lLJtionsfol］owod  

byPMCAampIification，PrPScusedtobeginthereadioncan  
be eliminated，and onlyin vitro－generated rnisfolded protein  
remainsin the sample匹ast川a et al．，2005）．Jnocubtion of  

PMCA－generatedprion＄intowild－tyPeanima（sresu！tedinadi＄－  

ea＄eW肋thesameclinical．neuropatho10gical，andbiochemicaI  
fbaturesas廿帽diseaseproduced bybrain－derivedinfectious  

materia7（Cast‖aetal．，2005）．TheconcIusion・drawn什Omthes8  

甫ndingsisthataI10ftheinformationrequiredtopropagatethe  
infectiouspropertiesisencipher由inth去structureofPrPSc・  
lTLisisfurthersuDPOrtedbyrecentstudiesfrornSupattapone  

and coworkers hlWhichinfectious Pnons were・generited  
jnvitrobyPMCAw托hpurifiedPrPCandPrPScwiththeso－ead－  
ditionofsyntheticpo吋anions（De（eauJteta］・．2007）・   

ThegoaIofthisstudywastoattemptcrossingthe＄PeCies  

barricrinvitroIogen餅ateuniqu畠infectious pnonsin acell二  

free＄yStem．Forthesestudi8S，WeuSedmiceandhamsters．  

twoexF吟rJmentalrodentsystemswidelyemp10yedinTSEstud⊥  

ie＄？ngforwhichsevera［prion＄trajnsareav感Iab）e（8rucb．2003；  
Kimbertina11dWaIker．1988）．1TlePrPseqLLenCeShow＄ninedW－  

fBrenCeStH3tWeenthe＄寧tWOanjmaJspeciesO＝igurelA）．Infbcb一  

吋Studie＄haveshown廿1atthereisalargebanierforp血ntran＄－  

missionb色tWeen－thesespecies（KimbedinJetal；；1989：帽rnb  
andWa［ker，1988；RaceetaI．，2002）．Our罰ndingsshowthatin－  

cubati甲OfPrPCfrononeofthespecie＄WithPrP年fromthe  
otherq？u］tedinnewPrPScthatwasjnfectiou＄tOYVik］－tyPean卜  

mafs．（nterestingly．adptaiIedexaminationoftheinfbctious，neuL  
ropathologICaJ，andbiochemica（fea桓resofthediseasethatw盆s  

PrOducedrevealedcharacteristicsthat‘weredifferent．什OmO納所  

Sy血n  
h脚閏ぬ打  ■Ⅷ■唖・申鱒甲田■■剛文王  

C 一  
押‘－■鵬■－   

がDサ・t……川闇〆斑  
洞  

Figurel・一nVi廿OConversionofHamsterPrPClr，dtJCedbyMouse  
Rl膚LPrPSc  
囲RML如inhor叩g飢虞○ 

no－mal柚∩ぬ血呼na旭血豆射切Od由b96PMCA一転．¶8助shows  
廿℃帽5｝他w托h訂Idwit輌PMCAin¢a眈ISPe¢ies．血廿給ゎg川ほ融b．wo＄how  
8∝hemodPrPindb虞ing．鵬画ポminwhich仇椚a帽aminoaddd肘倒ト  

OnC08b虎W00∩†やicoandham虞○帽・  
間To細om碑fo和鴫COnVerSbn．wo；ncubatodl叩訂qU如側e＄（ditu髄○鴨  

1：50伽叫hl：80qdRMLP貯読wi仇mou鯛●¢血匹∩叫Or旭m或訂的事仙  
騨†両町声．〟1鱒巾Pl鰯毎c叩t㊥叩サ∝血頑由叫帥如拙伽Ie仕匝戚虹  
鱒由丁叩叩P価由・つWO帽乳師d由b兆円雌A卵岱・叫P僻軸血  
w粥d虞∝t由a什訂PKdig好一jonbyw曲mbldw油t鵬¢H4瑚．  
問偏見鵬sa爪PIes8思t触in廿旧粕川p狛dof間W郎d由嘲叩由w柑－t旭  
3F4甜鵬叫．  

田＝h用例呵gen姐t由RML一日aP府蝿SS由lりPaS譜dinhamぬb面長  
bm呼∩鵬byas如esofl：10d仙tbnbt10Wed吋48PMCA叩l彷・－R”in一  
曲c虞∞th8numb甘OfroundsofPMG～i．e．．R5re打払entth8SamPIesa允訂  
伽○き血相undso†PMCA．  

田For鵬aESSJS＄rTWntOfspcntan∞USg飢eTationofPrPSkbyPMC人SamPteS  
from鵬inoftendiffcqenthaTTdq＄WereSUqeCtedtothesamep－oC由SOfse一  
血IPMCA翁in（叫．PrPkformationwaさana［yzedbywestqnbIotaft訂PK  
すea帥飢tin飽血PMCA一肌md・¶袷旬㈹＄hows伽re餌他Obtai㈹da触  
20roundsofPMG軋1∩廿帽叩如m帥b如wnin仇短句u帽．allsamples  

ふ触感由W仙PK．eズCe〆血hdl00t由．  

Withourstandardconditionsforamp怖cationofrnouseRML  
prionsshowednodetectab－eforma故知OfPrPScwhenhamster  
PrPPwasu＄edasasubstrate（F短urelA）．Conversdy．arobust  

PrPScgenerationwasobseivedwithmou＄ePrPCsub亭trate・  
Forthisexperiment．wemixedalOOO－f6．ddi■utionofRMLPrPSc   

n   

0   

．  

り  

t  

butalsore？U［tedinstabilizationofthenewstrain  
SUCCeSSive rounds of amp冊qation．Our findings  

knownpno   

atedinvi廿   

new＄廿ain＄  

仇8＄OnOW  

＄howed‡ha  

●ciesba汀ier  

h vitmby  

Showth争tPnOnSCanbepropagatedinvitroacrossthespec】es  

barrier．leadingtothegenerationandadaptationofuniquepnon  

Sけains．  

R亡＄ULT＄   

Crossin！l，tho川Ou＄○一日amstorSpe¢ie＄Bar鵬Or  

t06enerateNewHamsterPrions  

Toas＄e＄SWhethprpnonscanbegeneratedinv汰ro’aCrOSSthe  

SPeCie＄barrier，WeUSedhamstersandmice．twowidelystudied  

rodentexperimentaJmodersofTSEs（Bruce．2003：K7mberlinand  

WaIker，1988；Moralesetal．，2007）．APMCAexperhentdone  
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262  



intolO％brainhomogenatesofhealthyhamstersandmice．re－  

SPeCtive［y．Wereasonedthatifinvivoittakeslongerforpnonsto  

replicateacrossspeciesbarriers．theninPMCAweshoulda（so  

encountermo｛edifficu－tiestoconvertPrPCwhenus－ngPrPSc  
fromadifferentspecies．ToattemptforcingtheinvitTOCOnVqr－  

sion－WeaddedahigherproportionofPrPSc－COntainingmouse  
brainhomogenateintothehamstersubstTate・Arangeofdi（u－  

tionsfrom50－tO800－foldwer6tested，buttheproblemwith  
theseexperimentsisthatthelargeconcentrationofRMLPrPSc  
used asinoculum makesit difRcult to estimate convincIngIy  

whethernewPrPScgenerationwasobtained（FigurelB）．Fortu－  
nateIy，the3F4monoclonalantibodycanrecognizehamsterbut  

notmousePrP（Lundetal．，2007）．Usingthisantibodyforwest－  

emblot．wecouIdcIea巾Observethatprotease－reSistantham－  

sterprpScwasbeingproducedwhenthereactionwasdone  
withlowdilutions（froml：50tol：200）ofmouseRMLPrPSc  
（Figure、1C）．Whe云theamp怖cationwasattemptedwith800－  
foIddifutedPrPSc－COntainingmouse 
averyfaintsi9natWaSObsetved．co涌rmingtheresultsobtained  

inFigurelAandtheideathatthecombinationofPrPCandPrPSc  
frorndifferentspeciesimpairsPMCAefficiency・   

New－ygeneratedhamsterPrPScstartingfromRMLprionswas  
PrOPagatedmanytimesinvitTObyseria（PMCAinordertore－  
rnovebydilution■thein摘aJamountofmousescrapiebrainmate－  

riaJaddedtobeginprionreplication（FigurelD）．Asdescribed  

before．usingthisprocedure．wecancらmpfete（yremoveaI（moト  
eculesofbrain－derivedPrPScfromthesample（Cast川aetal．．  
2005）．Hamster PrPSc of RML origin e仔icientFy propagates  
invitroattheexpen＄eOfhamsterPrPC・Interestjn9■y，inthe6TSt  
PMCA′rOUnd．theg吋COforrndistributionpatternoftheinv托ro－  

geneTatedharnsterPrPScwascomparabletotheRMLprofile  
showingtriethreeglycoformbandsIFigur81D）．Afterfurther  
PMCArounds，thispatternchangedtobecomeundistinguish－  

abte付ornPrPScassociatedtothetypicalhamsterstrains．such  
as263K（FigurelD）orHyper仰，inwhichthediglycosylated  

bandishighlypredorninant・ThisresuItsuggeststhatthecharac－  
teristicsofthenew－ygeneratedPrP苧Carebeingadaptedtothe  
newspeciesduringsuccessivePMCAcycling．rerniniscentof  

theadaptationprocessoccurringinvivouponserialpassa9e  

Oftheinfectiousmaterial．A触r20seriaIrt）undsofPMCA，rePre－  

sentingadi．utionequNarenttOlO－22w肘1reSPeCttOthebrain  
回ncethefirstroundcontainsalOO－folddiJutionofthemateHaq，  

ourestimationisthatnomolecufesofmousebrainPrPScshould  
bepresen＝nthesampJe．1Tlisinvitroqgeneratedmateria］was  

termed RML－Ha PrPSctoemphasizetheRMLoriginofthis  
newhamstermisfoldedprionprotein．Tomakesure仇atnew吋  

fomedPrPScwasindeedcomingfromconversionofhamster  
PrPCinducedbymousePrPScandnotjustspontaneous“de  
novo”formationofPrPScinhamsters（De（eauJtetal．．2007），We  
didalargeexperimenttoanaJyzeindetailthepossibilityofspon－  

taneousgenerationofPrPScandinfecth／ityuhderourexperimen－  
talconditions．SampIesofheafthybrainhomogenate打omten  

di汗erenthamstersweresu切ectedtoserialroundsofPMCAam－  

pli6cationintheabsenceofPrPScseed．Afterupto20seriat  
roundsofPMCA，Wedidnotobs由vedenovofomationofPrPSc  
inanyof廿1eSamPFes（FigurelE）．  

1noculationofwild－tyPerlamSterS小紙RML－HaPrPScゎrb－  
ducedafteralO－22dilutionofRMLscrapiebrainhomogenate）  

PrOduceddiseasejnlOO％oftheanimalsbybothintracerebra（  
O・C・Iandintraperitonea川．p．）routes（Figure2）．Thediseaseex－  

hibitstheclinicalcharacteristicstypicalofharnsterscrapie．inT  
ChJdinghyperactivity－mOtOrimpairrnent，headwobbling，mUSCle  
WeaknessTandweightfoss・Theincubationtjmeinthefirstpas－  
SageWaS165士6daysbyj・C・inoculation（Figures2Aand2C）．  
ThisisIongerthantheincubationtimeobtained with hamster  

SCraPiestrains・SUChas263KandHY，inwhichasimilarquantity  
OfPrPScproducesdiseaseataroundlOOdaysbythisroute（Fig－  
ures2Aand2C）・However．inagreementwithourpreviou叫re－  
POrteddata（CastillaetaL．2005）．whenhamster263Kprions  
WererePJicatedinvitrobyPMCA．thenewrygeneratedPrPScpro－  
duceddiseasewithadelaysimilartothatobservedwiththeRML－  
Hamaterial（Figures2Aand2C）・Thedelayinourpreviousstudy  
WaS eliminated upon a second passageinvivo．inwhichthe  
newinfectiousmaterialwasstabifizedtoacqulrePrOPert7esun－  
distinguishab）efrominvivoJerived263K（Figures2Band2C）．  
Interestjngレ，intheHYhamsterprionstrah，PMCA－generated  
material did not show any statistically significant difference 

COmParedtoinvivo－PrOducedbrions（Figures2Aand2C）●Thes  
resukssu99eStthatinvitroreplicationofprionsbyPMCAmain－  

tainsthestraincharacteristics．atfeastinrespecttotheincubation  
Periods．ToassessthestabilityofRML－Haandestimatethesta－  

biIizedincubationpe再od，WePerformedasecondpassage．As  
ShowninFigure2B，theincubationtimeofRML－Haprionswasde－  
CreaSedtoaround90days，WhichisverysirnilaTtOthatobtained  

With263KandHYbutdifferentfromtheDroyysyPY）strain．These  
resuItssuggestthatRML－Haprionsbehavesirni［arlytothe263K  

Strain；bothinvitro－generatedprionsshowadelayinthefirstpas－  

Sagethatgetscorrec始duponlaSeCOndinvivo、PaSSage．Thisfea－  

tureisnotdisp）ayedbyotherhamsterpHonstrains．suchasHY，Or  

9therspeciesofprion＄1seeberowfortheresurtsin画Ce），Where  
PMCA－generatedprionsexhibitedthesameincubatiorTPeriodin  

thefirstpassageasinvivo－PrOducedinfectiousTr］aterial．Asex－  

PeCted．hanlSterSinocuIatedwithRMLprionsdidnotdeve10Pdis－  
easeduringthetimeoftheexperiment（＞400days）．Animatsinoc，  
UJatedwithhamsterbrajnhomogenatesubjectedto20roundsof  

PMCAintheabsenceofPrPSc（controlforthedenovogeneration  
ofPrPSc）didnotdeve［opdiseasemorethan400daysaRerinoc－  
uIaぬn（Figures2Aand2C）．Intraperitonealinoculationsofthein－  

fectiousmaterialshowedacleardi鮎rencebetweenthethree  
Prionstrains、usedasreference．with263Kbeingthefastestand  

DYnotproducirlgdiseasebythisroute（Figure2D）．TheincubaT  

tionperiodproducedbyi．p．1nOCUlationofRMLHapdonswas  
longerthanthatofthe263KandHYstrains．w肘1anaVerageOf  

254daysinth占firstpassage．ThisisaIsoIongerthan263Kprions  
ampIifiedinv托robyPMCA．whichproduceddiseaseafter199  

dayspostinoculationinthefirstpassage（Figures2Dand2F）．A  
SeCOndinvjvopassageaga享nstabi［izedPMCA－generated263K  

Prionstoproducediseaseatatimeindistinguishablefromthat  

Ofbrain－deバved263KinfectiousmateriaLThesecondpassage  
OfRML－Haprionsshowedthatthestabilizedincubationperiod  
fortheLp・rOuteWaSOnaVeragearOUnd140days．whjchissignW－  
icantfyhigherthan263Kor263K－PMCAmaterhFbutshorterthan  
HYpdons（Figures2Eand2F）．Thedifferencesremainedstab（ein  
athirdpassage（datanotshown）．171eSereS此Sindicatethatin  
SOmeaSPeCtS，RML－HaprlOnSareSimilartotheagentinthe  
263Kstrainbutinotherfeaturesareintermediatebetween263K  
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（Figures3Band3C）．T71eSedatasugg色StagainthatthざRML－  
HaprionsareauTliquestrainw柑一PrOPert（esintemlediatebe－  
tw恍n伽PreVbu叫known263Kand＝Yhanster＄長一hS・   

Compa相加○丸－d鹿Of廿－Obi壷homi偽暮ch即aCtO頑とsof  
PrPScobはinodfrornthe，brainofsickanhalsafterinoculation  
w坤牒M＝L一瓶263K．HY，andDYwere 
electrophoretk：alpattemofthebrotei項t鱒噂準鱒勒燕PrO－  
tedyticdegradation．anditsresistanceto denaturation・For  
comparisonoftheproteas8reSistanceprofiIe．＄imilarquantitie＄  
ofPrPSc什omLhenewRML－HaprionsandPrPScobtain6dfrom  
the brain of＄ickhamstersinocu（ated with仇e pnon＄trains  
263K，HY，aPdDYweretreatedfor60minw肘1Variousconcen－  
trationsofproteinaseK（叩（殉Ure4A）・RML－HaPrPScwas  
highlyresistanttorar9ePKconccntration＄・Themisfoldedpro－  
teinasSociatedtoth叩eW帆generdedstrainwasmoreresistant  
thanHYorDYaJldsirni（arly（bリt芦tMsignrficantlymord）stJSCeP－  

tibletoPドdigestbn仇an263KPrPS叩igure4A）・ThpKcon－  
cen打ationinwhich50％oftheproteinwasdegraded（PK50）  
washighestforPrPSca亨S∝iatedLto RML－Ha・foLLowd by  
263K，HY．DY．andRML巾bleSlaJailabLeon伽d．   

andHYpHons．provk】ing卑ポrsthldicationthatthemateriaJob－  
tainedbycros亨JngOf廿IemOUSe－hamsterspeciesbarrierrepr6－  
SOntSauniq岬hamsねrp血nstねれ   

To九両herasses＄帆OCha椅¢ted或ic＄Ofthedis8aSePrOdiJCed  

byinvitrp－generatedRML－Ha‘p如ns．westudi6dindetai［Lthe  
neuropatho10gicatandbiochemica霊feature＄Ofthebraindam－  
age．Histopatho10gicaI．studie＄Showedthatanimalsinoculated  
w撤白ML－Haprionsexhjb托仇etypica＝）rainlesionsof 
incLuqinsISPOngiformd99enerat加．astr甲りOSis，andPrPScde－  
pos鱒On（FiguTeS3AT3C）．Quantitativestudi由ofthevacuola！ion  

profiIeind紬entbrainareas＄howedthatRML－Ha－infected  
hamsters■showed仇elargestextentofspongIOSisinmeduJh  
andc粥bo仙高a鵬lo∬血magoinhip叩amPUS，COr【ex，and  
colliふIum（Figu帽鱒）．叩鹿再臨叩dbraiddamagewassimil訂  

tohatobserved叫263K－ino00Iatedan‡m鱒and’statistical吋  
dhrentfromthatobtainedin，harnsters呵ectedwithHYand  

DY（Figure3D）てHowever．theext6ntofbothastrQg（yosis  

（Figリre3B）andPdiScaccumu（ation（Figure3C）inthemedul］a  
ofRML－目早－infectedanima［iwask）Werthanthatin263K－Sick  
animaJsandsimilartothatobseNedinHY－in3ectedhamsters  
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Figure3．Histopatho］ogicatFeaturesofthe  
Diseaselnducedby（noctJ［ationofHamsters  

withPMCATGeneratedRML一日aPrPSc  

8rainかomsickan血alsinwhichdiseasewaspro－  

ducedbyhocLl（ationwith廿1eiTIVitTOi7enerated  

RMし－HaP（P馳thrstpassa9e）ortheknownham－  

SteTStrains263K．Hype（，andDrowsywereana一  

～zed by hi或d喝bd或udies．A＄a COntrOt．we  

USedthebrajnofahamsterirNXUlatedw冊IPBS  

andsacr消cedw肘一OUtdiseaseat350daysafterin－  

OCUlation．  

伸）SpongifomdegeneTationwasevaluatedafter  
he爪atOXiliTl・・eOSinstainingofmeduJlaandoccIP卜  

talco－teXSeC七0nSandvi乱alizedbymicro＄COPy  

ata40xma9∩浦cation．  
（B）Readtveastr6gtybsIswasevaluatedbyhIsto－  
logjcalstainingw江hgliarfibrilfaTyaCidicproteinan－  
tibody．  

（C）PrPaccumuJationintheseaniTTlarSWaSevafu－  

ated bystainingofthetissuevJththe3F4antiT  
PrPm）nOClonalanセbody．  
P）mevacuolationpro何eineachbrainareawas  

e或imated w托h asemiqua伽e scde．as de一  
面bedintheExp扉mentalPn光edures．Thebrajn  

areasused werethe foIIowing：OCCipitaJcortex．  

C¢相加Itum（mostIyw仙台ma机可，meduぬ桓pina1  

5nucIeus．interpo】arpa吋．in如or∝川iculu叫and  
hippocampus匹AlandCA2regbns）．Wearsoin－  

Clud∝＝nthe如Id）感sbrains∝畑ons什omanimals  
inoculated涙仇th畠0憮rぬm或訂Prim或rains．  
Thevaluesr句｝reSenttheav8佗90士＄也ndard倒TOr  

Of廿1e餅tentOfvacuoIationfromthe伽eanimars  

anaけZedin each seL ＄t威徳和知立村唱ySis by  
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■lG血伽几  

■仙■－  
〔コHl脚叩  
■l¢○血  

⊂コc81k．仇d  

twQ－WayANOVAw柑l如由n†eg10nSandprbno†i－  
ginasthevariablesindlcatedthatdifFerenceswer8highlysign桁nntわ＜0・001）・Toassessthesignificanceofthediffe柁nCeSbetweeneachkr．ownprlonstrain  

andRMt－Ha，WeUSedth8bnnettmu什ipJecompahsonpost－teSt．andthep  
℃  

Anotherch訂aCteristicwestudiedwasthee］ectrophoreticmD－  
b冊yahdg．ycosy，ationpattemofPrPScassocjatedtodistinct  
strains．ThepredominantgJycoformfortheharnsterstrainsOn－  
cIudingthenew（ygen・erated RML－Ha）istJlediglycosy（ated  
band，WhereasrnouseRMLPrPScshowsamoreevendistTibution  
ofthethreebandswiththernainonebeingthemonog）ycosylated  
form．Toassessthesizeoftheproteinafte（PKc［eavage．weper－  
formedendoglycoSidaset｛eatmenttOremOVetheglycosylated  
chains（Fbure4B），WhereasPrPScassociatedtotheDYstrain  
hasahighereIectrQPhoreticalmobiL汁y7nOSigni罰Cantdifferences  
WereObservedamongtheotherproteins，Anotherbiochemica］  
prope叫OfmisfoldedPrPoftenusedtodifferentiatephonstrains  
isitsresistancetochernicaldenaturation（SafaretaI．，1998）．  
CfeardifFerencesw占reobservedintheguanidineconcentrations  
requih）d to denature PrP￥associated to d粁erent strains  
（Figure4C）．1lleCOnCentrationofthechaotropicagentneeded  
todenature50％ofPrPScRML－Hawasl．11M，SUbstantial吋  
d桁erentfromthel．69．1．56．andl．72Mrequiredfortheproteins  
associatedtoHY．DY．andRMLrespective吋（TableSl）・   

CナossingtheHamsteトMouseSpecie＄8a汀iモー  
to（；enerateandStabiIi之eNewMousePrions  
Tostudy廿1ebarrierbetweentheserodentspeciesintheoppostte  
direction，Wemixed263Khamsterprionswith mousehealthy  
brainhomogenate．Asbefore，When astandard．PMCAassay  

Valuesforeachcombina七0nareShown．  

WaSdonebydilutionof263KbrainhomogenatelOOd－fotdinto   
mousehea（thybrainmate（iaI，We、didnotseedetectab［egenera－   

tionofmouseP作，Sc担atanotshown）．However、Whenahigher   
quantityofhamsterPrPScwasadded．wewereabIetogenerate   
rTeWmOUSePrPSc匹ermed263K－Mo）thatcouIdbepr？Pagatedby   
serialroundsofPMCAtoreachadjTutionoftheham岳terbrainho－   

mogenateequivaIenttolO－17（Figure5A）．Sincetherearenot   
availabIeantibodiescapableof（eCOgnLZlngTTlOuSePrPbutnot   

hamsterPrP，WeCoufdnotcomparetheeIectrophoreticaJpattem   

ofPrPScgeneratedinthefirstroundsofPMCAw肋theprofiIeof   
PrPSctypicalレObsetvedinrnouseandhamsterstrains．However．   
thewestembIotpattemof263K－Moafter15roundsofPMCA  

（WhennornoremoIecuJesof263KPrPScarepresent）issimilar   
to the one observed fbrRMLand otherovine－denved mouse   
Strains，despiteasligh町fastermigration（FigureSIA）thatwi（l   

beinv6stigatedinmoredetaillater．ToassesswhethernewlygenT   
eratedPrPScwasindeedcomhlgfromconveTSionofmousePrPC  
inducedby263KhamsterPrPScandnotjustspontaneous“de   
novol，formationofPrPScinmice，Wedidanexperimenttoana－  
）yzethepossib呵OfspontaneousgenerationofPrPScandinfec－   
tiv和Underourexperimentalconditions．SamplesofheaIthybrain   

homogenatefromtendifferentmiceweresubiectedtoseriaJ   

roundsofPMCAamp怖cationintheabsenceofPrPScseed・〟ter   
UPtO2Oseria，roundspf 

mationofPrPScinany、ofthesamptes（RgureSIB）．  
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円gur04．8iochomi¢alCh8raCte血ation of  
RML＿HaPrPSo  
ミbmpl由ねmb戚nsofanimalsinoculatedwith  
RMし他PrP如▼阿或押詰ageinvivq）wereused  
to叫坤PK代感如射場OPO馳㈹．theretative  
m鵬l托y‡虎訂d喝匝○＄ybも0nand PK打eatme両  
脚．8nd廿拇8uS¢8卿呵toguanidinedenatuト  
atbn（qこFα血1s．we瓜d samples什Om  
刊ML鱒廿弼d蜘rd鱒m錦町S摘ns（263K，  
廟血α○嘲．¶oresu他in㈹a雨（q  
叫to廿帽qUan他心ve8Vduatbno†west－  
訂n肋bydo血tom戯CanaサS短什0爪仇reein一  
depo†出切鷹 an】rnab．Tho dぬ 柁阿e紀州 肋0  
8V訂agO士如a帽即W．m8dぬw耶∽a桓ed  
吋ANOl竹a鵬廿旧山側m劇pleeom画郭n  
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帽馴鹿0ぬin如w仇鵬RMし一日a如ajn・ 
8帥疎 d称耶S 訂O hig仙ght由lⅥ棚I  
a虚血「＝P＜0．05．－＝P＜0，01．and…＝  
Pく0．001）．  
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¢■■n伽HCl∝鼎躊鵬ね触叫欄  

ToassesswhethermousePrPScgenerat∝＝nvjtro什Omham－  
Ster263Kisinfectidus to wild－tyPe mice and to det9rmine  

Whether廿1einf6cti9USPrOPertiesarebeing．adapteduponseriaJ  
PMCApassages．wein9Gu（atedseveralrounds6finvitr01；ener－  
atedmateTiaJhtornic9（Figure5A）・Desp汁ethefactthdthesame  
amountofPrP！ewasinoculated（asdetelTTtinedbyw6stemb10t），  
Sbikjn9d汗絶rence＄intheinfectiou＄・PrOPertieswereseenamong  

invitro－geneねt由JP他nsbldistirTCtroundsdpMCA（Figure5B）・  

Onlytwbofthe畠b（rTli由事hocu（at由呵thmateぬIproducedinthe  

firstroundofPMCAshoweddiseasesymptoms，Whichappearat  

averyk）ngtimeafterinocu（ation（around500day司■（F桓ures5B  

aod・5q・AcQmPl可eattaCkJdew㍊Ob甲ryedwhenanimal＄  
Wereinoculatedw肘Imate血IproducedafterthreeseriaJrounds  

ofPMCA・Ho示ever，theincuba伽npedodw甲 
day＄OnaVerage）．andす帽甲WaSa吟rgpdispersiongT）0ngani－  
m申（Rgures5Band＄C）・LTheinQUbationpedodb甲amO′Stable．  
坤0叶匝叩岬d165days），卯d軌鯛γ甲S岬Odis匹鱒On華訂廿帽  

Six＄eriaIroundsofPMCA・Theq・fipdingsindicatethatupon  

SuCCe率VerOundsofPMC∧．．廿栂ne叫gqneratedprion．af（8r  
CrOSSingthespeciesbarher．應b8COqingaqapt争dandstabiIized  

tothenewhost．aprocessYeTySimil訂tOW桓tisseenaftersev－  
eralpa甲！geSinvivo・Thelar9eq軸耶】OnOf、incubationtime＄  
Observedin、thethirdroundofPMCA即gge＄t＄thatniQrethan  
OneStrainhasbeengeneratedupoりCrO鱒IngPfthesp＜Ciesbaト  
rierandthatsuccessiveinv肘Oa叩P博cationleadsto廿帽SeIecv  

tionよndcIow90fthdmostefRcientof廿一eS寧Strains・ThB盲ncu－  

bati？n心m8，for263K－Moafter15rodndsofPMCA（equiva［ent  
toalO‾1Tdilu伽nof廿旭263Kin車中呵坪野叩仰里鱒days．  
SimiTartotheoneproducedby＄q耶藤一adaptedrnog甲Strains， 
sucha＄RMLbutd陶rentfrom血tofthebovine＄trajn301C  
（F短Ure5D）・［nvitro、rePli甲tionol坤emou＄eStTainsR叫Land  

301Catexp即S00fm9uSePrPCproduc9dPrPS¢withidentica■  
P叩rti寧SaSthebrain－derivedmate6aJ．re8ectedasanindistin－  
guishableincuPatioopedod阿9ure5P）・Asexpeded．叫Ceinpc－  

uJatbdw肘1harnster263Kprion＄didJ］d▼deve10Pd敵迫Seduring  
the 

762 CdlT34．757－768，＄eptombor5，2008◎2008∈ls8VねrInc．  

Obsさrvedinanimatsinoculatedwi机mousebrainhomogenate  
SU坤頑edto20roundsofPMCAintheabsenceofPrPSc．whjch  
C9叩SPOnd亭tOth占controlexpeHmentforthedenovogenera－  
tion¢fPrP率（Figure5D）．  

t  

lbinalyz争YVh釦庵rgld．n顛如eneFatd263K－Moinfectious  

甲ateria］coh・eS陶ndedtoane轍strai｛ofmouseprions，WeStUd－  

iedthehistopathologicalandbiochemicaIfeaturesofthebrain  

damage・Anima！sa侮ctedw肘1・thediseaseproducedbyinocu－  
lationof263K－Moshowedqxten＄iveレacuolationihtJlem色dulla  
andhypocampusajldmbderatebutclear7yd色t∝tab［edamage  
inthecerebe11um（Figures6Aand6D）．Thepatternofspongifo血1  
deg甲erationdoesnotcprrespondwithanyoftheLPreViousレ  
knownmousestrain＄Studiedandindeedisstatisticallysign惰－  
cantLyd穐renttotheYaCuムIationpro馳prbducedbyRML  
apd301C，Prion＄（Figure6P）・Difference＄んere司Iso二detectedin  

仇eextentofbrainin¶ammationproducedby263K－Mo．since  
tJledegreeofastr09吋OSisw鱒Iesspromirtentthantheoneob－  
S9rVedin animaJ＄inqculatod w肘IRML or 301C prions  
（鞠Ure6B）・171eprO紬Of．PrP9cac甲m血UoncoりS＊tedrnos廿y  
ofd帆sedepositionandw表ニnOtCl鱒rfydifFerentfromtheone  
d）Sdintheother＄tra盲ns（鞄ure6C）．Thenwe去tTJdiedthe  
biochemjcaJcharacteristicsofPrPScobtained什Om，thebraihof  
animaJs．ihfected w肘1263K－Mo．ElbctrpphoreticaT．migration  
Wa！dssessedafterPKdigestionandendqglycQ寧ida甲－treat－  
menttoremoveglycosyrationLChains．ThePKイeSistantcoreof  
PrPScmigratedslight～faster廿はnRMLbutsligh町中Werthan  
301C，Withanestimat由rnolecularwei9hIof20KPa（Figures  
7Aa叫78）・Theseresultsindbatethat仇ecleavag寧Sjteafter  
PKdi9eStk〉n桓differylt付OrTlal10fthecu叩n叫knoYVnrnOUS  
StrainstTtlisTsimportantbecau＄eiti＄thougIltthatdifferences  
inthePKcleavagesiteref7ectdisparitiesinthefoJdingoraggre－  
gationof廿ぬPrOtein（qhono！aI・，2∝旧；Co＝ngeetaし1996）・To  

山rthersearchforb考OChemicaIdifferences．wesu叫ectedthepro－  
teintoproteo輌CdegradationbyusingvariousconcentTations  
ofPK．263K－MoPrPScwa＄mUChmoreresi5tanttoPKthanto  
RML（Fjgure17C）．withaPK50押1ePKconcentrationneededto   
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－263K －RI R3 －R6  － 2∞K － 283K－Mo －RML － RML－PMCA  

－・・R9   R12 －R15  柵  301C   」－ 301C・PMCA －PMCA・NoP辟   

Figure5・■nⅥtroCo仰erSionofJVlousePrPC．nducedby＝amster263，（PrPScGenerate＄．nfectiousPri9nS  
（句Schenlatjcrepresentationofthednutionsdon8andthePMCAroundsusedねrouTinvivoinfectiv～expeTiment＄．  

胆）Sur’VivaJcurveobservedaftqincculationofsjxwnd－tyPernicewiththemate血Igenqatedafte＊SeVe帽（roundsofPMCA・“R’’indi臨teSthenurnbeTOfro9ndsof  
PMCA．ASaCO血OI，th¢animals≠lereinocul虞edw裾1263Kha汀唱t訂Iyions．  

（C）AverageaTdstandardemroftheincub如iontimesaTldattackratesob＄eTVedafterinoculationofwild－tyPemicewithth8mateTiaJproducedafterd湘erent  

I・Oundsof．PMGA．  
PIComq響SOr）Of＄uNivaJcurvesfor伽stabiJized263K－Moinfectiou＄ma！eriaJ．Pfter15roundsofPMCA）wrththoseobtat・d’dthRMLand301C．twomouse  
Strainsofdi馳帽ntOrigin・WeaJsosh州thedataobtainedbyinoculdonofinvnroi）eneratedp血nsthrough20seTiaJroLyl＊ofPMCAbyi爬ubationofRML  

（RMしPMCA）cr301CPOIC－PMCA）PrPkふithhealthynlOUSebrainhomogenate．Thefigu帽alsoshowthere＄U鮎obtajndE＊idocufationof廿帽materialproT  
ducedafte｛20roundsofPMCAw托hunseedednomalrnousebrain鵬m9gCnatePMCA－NoPTf＞5．whichco汀eSPOndtoL伽COntrOlbrdelnVO9enerationof  
I新ons．Fora“of仇8＄¢e坤edme口伝．廿拇mateパdwasinoculatedi．c．ぉde∝両地intheEx画巾entaけrocedures．  

degradeharfofthe prote呵Of1450卜g／mt（Figure7D）．much  
lar9erthanthevaluesobtajn占dforRML（240ug／mりand301C  
（430ug／mけ（TableS2）．lnterestingly．thehighresistanceofPrPSb  

istypicaIofthehamsterprions（TableSl）．andindeed，263K．th8  
Parentals廿ainofthenewJygeneratedmousephons．hasaPt（5O  
（〉faround1700llg／mJ．   

DtSCU＄S10N   

lllePhenomenon ofthespecies barrier，bywhichthe agent  
COmingね■OmOneSPeCiescaninfedonlyalimited nurnberof  
Otherspecies，is畠typicaJfeatureofpHon9iseases・lllemOlec－  
ularbasisoftJlisprocessisnotwe［l－Understood，butitisthought  
tobecontrolredbythestructureandfoldingofthepHonproteih  
（Mooreeta）．，2005；Vaniketa］．，200句．Asw肘1什伯re7atedpF）e－  

norTlenOnOfprionstrains，itisdifficし亜toimaginehowaninfec－  
tiousagentLackinggeneticrnat由由Iandcornposedbyasingle  
PrOteincanencodethestructuraldivers托yandspec摘c托yre－  
quiredtocontroIstrainsva血bilityandspeciesseTectiv叫（Soto  
andCaミ細胞，2004）．  

Inadditiontotheintriguingmolecutarmechanismbehindthe  
SPeCiesbarrier．understandingthisphenomenonhasprofound  

implication＄forpublichea肘1．1ndeed，OneOfthescariestnledical  

PrOb（emsofthelastdecadeshasbeentheemergenceofanew  

andfatqJhumanpdondisea去e～aぬntCJD）0句inatdbyc｛OSS－  
SPeCiestransmissionofBSEfromcattle（Wir］etal．，1996）．BSE  

hasnotonlybcentransmittedtohurnans．Theextensiveuseof  

COW－de血edmateria］forfeedingotheranimatsledtothe白bner－  
ationofnewdiseasesinexoticfeliileS．nOnhumanpパmate＄，and  

domesticcats（Doherr．2003）．WorTisome［y，thetransm短sionof  
BSEintothesedifrerentspecJeSCOUldcreatenewphonstrains  

With unique bio［ogJCa‡and biochemicalt：harapteわstics and  

thusapotentia］lynewhazardforhumanhealth．Moie而ghtenlng  

isperhapsthepossibi咄thatBSEhasbeenpassQdintoiheep  
andgoats・StudieshaveaIreadyshownthatthistransmission  
ispossibJeandactuaIlyreTaiive～由sy（Fosteret・aJ．，1993）．The  
diseaseproducedis dinicaIIySiini（artoscrapie，butsince托  
COmeSfromBSEithasthepotentialtobeinfettioustohumans．  

AnotherconcernisCWD，adisorderaffectingfarmandwiIdspe－  
Ciesofcervkls（SigL）rdsonandAgu2Zi，2OO6；Wllliams．2005）．The  

Cel1734．757q768，September5．2008◎2008EIsevierlnc．763   
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一山ndsofPMCA（伽濾PaS㍊ge）∝廿悼如ownmou渕如由鴨  

RMLand301Cwere adtalyzed byhi5tologicaJstudie＄．As  

a∝m廿d．we usd摘n of a mousoinoculated wi仇PBS  

andsacr摘codw相田utdiseaseat350daysa打倒＝nomb厄0∩，  

㈹Spongifmdeg珊戒ionwa5eValuateda代erh訂11a量OXilin一  
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etaI・12005；Jonesetそ（・・2007：Kurtetar・．20b7；Mur－  

ayamaetal．，2007；SarafofFeta（．．20O5；Soto占tal．，  

2005）andevent云usebacte血．吋PrOdupedre－  

二1m  
I■仙b  
〔ヨ川■■PqHれ■叫  

l■c。血  
ロc鵬．鵬  

COmbinantPrPassubstrate仏tarashieta［．．2007）．  

Thecondusk）ndrawnfromthesestudiestogether  
Withthofindingsreportedinthi＄manuSCripti5that  

propagatbnofthePrPScm蔭fb．dingresuIts．infomlationofinfec－  
tiousmaterial．whiqhmaintainsthestrainsand＄PeCies－barrier  
PrOP6rtiesoftheodginalprbns・Qua馳畑v叫寧匝ilarconc（usions  

havebeenobtainedfbryeastprions．whichareag叩uPOf“hfec－  
tiousproteins”仇atbehaveasanon－MendeIiangeneticeIgnent  
and transm托bblogICaIinformationin the absenc9：Of nucJek：  
acid▼ONickn8retaf．，1995）．Recentstudies．showedthatbacteria．1y  
PrOducedN－terminalfragmentsoftheyeastprionsSup35pand  
Ure2pwhentranSformedjntoimyk）idfibrils加ereabletopropa－  
gatetheprionphenotypetoyeastcelrs（Braclmannetal．，2005；  
KingandDi牢－Avalos．2004；TanakaetaL，2004），（nfectionofyeast  
Withd肺甜洲tCOnfmers］edt9generationofdistinctprion＄trains  
invivo、Prachrnannetar．．2005；TinakaetaL，2OO4）．Remarkab帆  
yeastprions．atsoshowthespecies七arderphenornenon．andre－  
Gentd虞aindic尋ね鵬tsぬinconぬmtionis仙ecr摘Cald¢t8mi－  

nantofcn）S計＄P∝i鮎P血n廿ansmis＄bn汀狛衰aetal．，20喝．   

Lnthecurrentstudy，Wedernonstratethegenerationofnewin－  
fectiousprionsacros＄thespeciesbarrier．Forthispurpose，We   

RML  ｝01C    2田K」Ⅵ0   

0噸nofCWDand托SP9ten紬ItQtranSrn鱒tohurnansare 
rentlyunkn6wn．Thisisヰorrisome．con＄ideringthatCWDhas  

beca叩eendemicjnsomqpa應of廿IeUSAandthatthenumber  
Ofcases，COntinuestoin¢帽aS8（W＝bms，2∝臥CW［〉打ansmis－  

SibiL吋Stuqie＄havebeenpe巾nTldinmanyspecie＄inorderto  

Pr再icthowthisdiseasecou‡dbespreadbythecon＄UmPtionof  

CWm9a岬i9urdsonaんdAguzzi．2006）．TransmissionofCWD  

t9叫m叩SCannOtbenll早doutatpresent．andasiTnilarinfective  

episode t9BSEinvohIing CWD couId resultin catastropりic  

COnさeq甲叩鱒・   

TheexcitingscientificproblenlCOUPledw肘1therelevantpubIic－  

hea肋issuepromptedustodeve10PStrategiestoreproducethe  

印鱒桓巧卿鵬咋henomenonin廿鳩teSttube．Wereportedprevト  

ou叫the．ggeraぬnofin鹿tbu＄P血nsin 

t章OnOftheproteinmisfoldingproc寧S＄featurirTgthepa仇9geneSis  

ofpriQnqi＄eaSeS（GastiJ［aetaf．．2005）．TheseresuJtswererepro－  

ducedandextendedbyothergroupstobetterdissecttheere－  

mentsr9qu匝dforpriorTreP［k：ation（DeleauketaL．2007；Weber  
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PK伸叫1棚7畑 裾壬頭12～t瑚丁幻 占∞雄一笥  

‾21■0■  
O  Sll－   1000   1S00  

PK∞n¢Onb伽爪（u9Jmll  

R9ur07・8iod－emica＝＝hara¢teds七csot263K－Mo打P蝕  
囲Sampt鴨句℃m地相O一雨COino飢l細由w柑－263K－Mo．RMしql旧1Cwerel瓜由tostldy仇eelec廿OPh側mig用心onaftすdeglycosyl細iona壷PK廿閲tme吼  
P）FαaSSeSSTnentOftheelectrophoreticaldifFeTenCeSamOn9distinctstrains，thebJotin（A）wasscannedandanaryzedbysoftwareindudedintheUVPinage  
analysissystenltOlocatemeexactpositionofthebands．  
（qThePKresistanceprofileof263K－MoPrPSc’wasstudbdando脚IParedw代hRML  
P）Th8（eSUJtsoftheexperimentshownin問Werequan6tatedbydcnsitcmcbicanaレSis．1一時datahthe汽gurerepresenttheavqag色士Standardemrfrom  
廿l怜Oindependentanimals・TTledifte（enCeSWereStatisticaJry由gn婿carTtaさeVak）atedbyone－WayANOVAわ＜0．01）．  

rnixedPrPSGb・OmOneSPeCjeswithPrPCfromadmerentanEma］  
SPeCiesandsubjectedthemixturetoseriaZroundsofPMCAto  
generate．propagate．andstabiIizenewprionstrains．Hamster  

PrPScgenerat由from mouse RML prions wasinf乾t10UStO  
Wi［d－tyPehamsters．DetailedanaJysisoftJlediseasecharacteris－  

tic＄andcomparisonwiththeiTlnessproducedbyseveralknown  

hamsterprionstrainsindicatethattheinvttro－generatedinねc－  

tjousmateria［acrossthespeciesbarriercorrespondstoanew  

Prionstraininhamsters¢emedRML－Ha）．Themaind折erences  

OftheRML－Hawereontheincubatbntimesafteri．p．JnOCU（ation．  

theexb’emdyhighresistancetoPKdegradation．andthepattern  
ofbraindamage（rabIeSl）．Similarry．PrPScgeneratedbycon－  
versionofmousePrPCwithharnsterP貯Sc什omthe263Kstrain  
WaSShowntobeinfectioustowiJd－tyPemice．withanjncubation  

PeriodcomparabletothatobtainedafterinocuFationw肘ISOme  
Ofthemouse－adaptedscrapiestrains，SUChasRMLAgain，the  

disease produced bythe new prions（termed263K－Mo）was  

ClearlydistinguishabTe育omtheoneproducedbysomeof軸e  

Currently known rnouse prion strains．The mqiordifferences  
wereseeninthee16ctTOPhoreticalmigration．e血reme［yhighre－  
＄istancetoproteolyticdegradatjon．andpattemofbrainspongi－  

forrTldegeneratlon（TabIeS2）．Toruleoutthatnewrygenerated  

PrPScintheseexperimentswascomingfrom…denovo・▼sponta－  
neousconversionofPrPCintoPrPScduringPMCAIWe 
SarnPlesofhealthybrain homogenatefromtendifFerentmice  

andharnstersthatweresubjectedtoserbJroundsofPMCAam－  

plfficationintheabsenceofPrP戸seed．Afterupto20seriaJ  
roundsofPMCA．wedidnotQbservedenovoformationofPrPSc  
inanyofthbsanlPTes．1Tlismaterialwasinoculatedintowird－tyPe  

animals．andnodiseasewasobservedmorethan400daysafter  

inocutation．Theseresuttsstrong吋indicatethatthegenerationof  

PrPScreportedinthepresentstudywasduetointersp9Ciespnon  
COnVerSion．Nevertheles＄．We血ou（dliketohighlightthatrecentJy  

Wehavebeenab］eto白enerateぎnvkroPrPScdenovoyithoutad－  
djtionofPrPScseed（datanotshown）．’However，tO（eaCh  
aim．thePMCAcondttionsneedtobemodified．Themodifica－  

tionsincIudechangesonthePMCAparametersOengthofincu－  

batjonand potencyofsonication），Preincubation，OrP（etreat－  

mentofthenormaIbrainhomogenatetoinduce／StabilizePrP  

misfo（dingpriortoPMCA．Thesefindingssuggestthatdenovo  

formationofPrPSccanbeexperimenta［りdistjnguish由dfrorn  
rep‖cationofpreformedPrPSc．indicatingthatthebiochemicaJ．  
conformationaしOrStabi町PrOPe長esofthePrPstructuresin－  
VOfvedin bbth processes are probab［y difFere吼StandaTd  

PMCAcond摘ons．asthoseusedinthecurrentstudy．donotre－  

su托inspontaneousPrPScformation、   
hte佗Stin91y，一nOUrSerialPMCAamp－i触atfonsofRMLPrPSc  

intoharnsterPrPCIWeObservedlaPrOgreSSivechangeonthe  
WeStemblotprofiteofthenew吋generatedRML－HaPrPSc．tn－  
deed．1n the月rstroundofPMCAitheglycoform distribution  
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叶叫他血  

PattemWaSreminiscentofRMLandlatersw旺Chedtoaprofile  
typica10fthehamsterstrains，Characterizedbythepredomina－  
tionofthedi帥COSylatedform（RgurelD）・Ourinterpretationof  
thisresultwasthatconsecutiveroundsofPMCArnayenable  
the new prion strain to adapt and stabiJize．TofurUlerStudy  
thispossibiI盲tyinourexperimentsjnwhichmouseprionswere  
generatedfrorn263Khamsterprions．weinoculatedthematerfal  
generated after various rounds of PMCA．Strikingり．simjlar  
amounts ofPrPScgenerated afteroneandthreerounds of  
PMCAproduceddiseasewithincompIeteattackratesand／or  
VerytOngincubationperiods（Figures5Band5C）．Incubation  
timestab批edaftersixroundsofs6rialPMCA，SuggeStingthat  
atthispcint廿1eneWStrainisfurりadapted．hese6ndin9＄Sug－  
gestthatPMCAIsnotonlyabJetoreproduce、theinterspecIes  
transmis＄ionofprionsbutisalsoabletomimicthestrainadap－  
tationprocessobservedinvivo．InvivoadaptationandstabiIi之a－  
tbnofprionsgeneratedaft8rCrOSSingthespeciesbanie（takes  
atleastfourconsectJtivepassages．whichrequiressevera］y8aJS  
Ofwork（Race8tqI－．2001，2002）・Conversely，Strainadapta廿On  
byPMCAtakesonly20r3weeks．1rnportan柑．thekineticsbfBd－ 
aptationinv‡troandinvivo，aSWeIlasthecharacteristicsofthe  
Stabi（izedrnateria（，areVerySirnilar・1ndeed．ithasbeenreported 

thatthreeseriaJpassagesof263Kinmiceproducedisea＄8inaJ暮  
animals，W肘1anincubationtimeofaround300days（RaceetaL  
2002）．ThisresurtisverysimiTartoth占dataobtainedwiththema－  
terfalgeneratedinvitroafterthr8eSUCCeSSiveroundsonPMCA  
rept章PationL（Figures5Band5C）・Moreover．（essthanthreeinviYb  

P？SSageSPrOducedanincoTnPleteattackrate，andmorethan  
血e8PaSSageSareneededtoobtainastableandlow（ncubation  
pe血d（RaceetaL．2002），Which這inthe＄amerangeOfour263r（－  
Moinfectiousmaterial．Fina暮帆＄imiTartoourinvjtrodataithe  
in vivo cross－SPeCies transmission between haniste短land  
micealsotedtoth8generationofuniqueprionstrains（Race  
Otal・，2001．2002）・加OU9hw◎訂etemPtOdto甲∝Ub始廿旧t  
eachPMCAroundhasthesameeffectonstrainadaptationas  
dideachinvjvopassage．moreexperlmentSWithotherspecies  
COmbinationsareneededtoreachthisconclusion．  

Jn畠umm？ry，OurreSuJt！主h伽thatall軸mentsconyo‖ingin－  

t訂SPeei輩廿ansmis＄ionofprion甲rOCOntainodinae01ト輌衿Sy＄T  

temandthatnewprionstrainscanbegenerated，adaptod，and  
Stabilizeduponcrossingthespecie＄bard訂invitrobyPMCA． 
Th6＄e伽dingsprovideadditionalsupportfor廿一OPrionhypothe－  
＄i＄，軍uggeStingthatsppcies－baniertransmissionandstrajng  

6rationaねdetermined 
Furthermore，thedatademonstratethat戸MCAis．avaluable  
tooJfortheinvesゼgationofthestrengthofthebarrierbetween  
diversespecies．恕mol占cu］ardeteminants．andtheexpected  
featuresofthen9Winfectiousmateri？lproduced．FinalIy．0Ur・  
findingssuggestthattheunjverseofpo琴SibIepr10nSi＄nOtre－  
Strictedtothose上uTrentJykrlOWnbutthatlikeIymanyunlqUein－  
fbctbusfoJdingsoftheprionproteinmaybeprodu¢edandthat  
OneOf’tbesourc由for輌Siscros＄－SPeCiestransmission．  
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○伝達性海綿状脳症感染性の尿への排出  
伝達性海綿状脳症の自然感染経路鱒未だに仮説段階である。TSE暴露の潜在的要因としての尿を嗣査するため、高感度検出  
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lnfectivityInUrine ■l  
LuisaGre90ri．GaborG・Kovacs，］rinaAlexeeva，HerbertBudka，andRobertG．Rohwer  

Theroute oftransmission ofmostnaturaIlyacquired  
transrnissibJespongiformencepha10Pathy（TSE）infections  
remains specuJative、’7binvestigate urine as a potential  
SOurCeOfTSE exposure．we usedasensitivemethodfor  
detectionandquantitationofTSEinfectivity．Pooleduhne  
CO（lectedfrom22hamstersshowingcIinicaJsJgnSOf263K  
SCraP［eCOntained3．8土0．9infectiousdosesJmLofinfectivi－  
ty．11trationofhomo9enateSOfkidneysandurinarybladders  
fromthe same animals gave concentrations20．000－fold  
greater，Histolog（Candimmunohistochemicalexamination  
ofthesesametissuesshowednoindicationsofinf（ammato－  
ryorotherpathoIogicchangesexceptforoccasjonaJdepos－  
itsofdisease－aSSOCiatedprionproteininkidneys．Although  
thesourceofTSEinfectivityinurineremainsunresotved，  
these results establish thatTSEinfectjvityis excretedin  
UrineandmaytherebypLayaroleinthehorizontaltransmis－  
SionofnaturalTSEs．TheresuJtsalsoindicatepot9ntia暮risk  
forTSEtransmissionfromhumanurineJerivedhorrnones  

andothermedicines，  

Creut2＝fbldt－Jakobdiseasethroughbloodb・anSf通ionshave  

beendocumented（3，4）．1fTSEinfbctivitywereexcreted，  

humanuhne，Whichisasourceofinjectibleftrtilityhor－  
monesandotherdrugS（5，6），COuldalsoposeariskfbrtTanS－  

mission・tnfヒctedurinemightalsoaccountfbrthehorizontal  

transmissiorLOfsheepscrapleandmightcon扇butetothe  

naturalspreadofchronicwastingdiseaseindeerandelk．   
Early attemptstotransmitCreutzfbldt－Jakobdisease  

bycross－SpeCiesinoculationofrodentsandprimateswith  
urine舟omdiseasedpatients免i】ed（718）．Morerecentat－  

temptsinwhichurine舟ominfbctedhatTLSterSWaS叫eCted  
backintohamstershaveproducedvariableresults（9，）0）・  
TwootherstudieshaveTePOrteqinftctivityinurine（7］）  
andinfもctivitywithdisease－SpeCiGcprionprotein（mPJ）in  
kidneysofmicewithsimuItaneousscrap］eandnephritisbut  
notinthosewithscrapiealone（］2）．ToresoIvethesedis－  
CrepanCie，WeuSedahigh］ysensidveandprecisemethod  

OfmeasunnglowconcentrationsofTSEinftctivity，Which  
Wehavesuccessfu11yusedforquantitationofTSEinftc－  
tivityinblood（1，2），tOmeaSuretheconcentrationofTSE  
iJlfbctivityinurineofscrapie－infbctedharnsters・   

MateriatsandM¢thods  

Urine Collection and Processing 

Urinewasco］1ected斤omacohortof22Syrianham－  

SterS（HarlanSprague－Dawley，Haslet，Ml，USA）thathad  
beeninftctedbyintracranialipjectioTlwithlO％（Wt／vol）  
SCraPiebねin homogenate（263Kstrain）and育om aco－  
hortof8age－matChed，nOJlinoculatedcontrolanimals．At  
thetimeofurinecol］ection，thescraple－inftctedhaTnSterS  
showedclearclhlicalevidenceofdiseasebutwerestillable  
todrinkandeat（67－74dayspostinoculation）．Hamsters  
WerePlaced2atatimefbr24hoursinmetabolismcages  
inwhichtheyhadaccesstowaterbutnotfood．Foodwas  

T mnsmissiblespongiformencepllalopathies（TSEs）are  

払talneurologicdiseases．hhumans，alongasymptom－  
aticinc豆bationperiodisfo1lowedbyaprogressiveclinicaJ  
COurSethattypicallylastsaftwmotlthstoayear．TSEin－  

fbctivityandpath0logicchangeSareCOnCentratedinthener－  
VOuSSyStem；however，muChofthetransmissionriskresults  

fromparenteralexposuretothemuchlowerconcentrations  
OfinLtctivityfoundintissuesoutsidethenervoussystem・  
Thus，despitetheverylowconcentrationofTSEinfbctiv－  
ityinblood（1，2），4humancasesoftransmissionofvariant  
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