
TSElnfectivityinUrine  

¶＄＄ueCo＝ectionandProces引ng  

Kidneys and urinary bladders were h訂VeStedfr01n  
each of12inftctedanimals that donatcdurine either7l  
Or76dayspostinoculation・Animahwereeuthanizedby  
asphyxiationwithCO2・Thebladderwasremovedfirstand  
immediately打ozeninliquidnitrogen．Thekidneyswere  
COllectednext；therenalcapsulewasremovedbeforefreez－  

ingthetissuein1iquidnitrogen．Bothtissuesweredissect－  
edasepticallywithaclean，Sterilesetofinstrumentsfor  
eacllanlmalandeachorgan；Particularcarewastakento  
nottouchotherorgaIISOrtissues．Thetissues（12bladders  

and19kidneys）werepulverizedwithacryomillbyusing  
Sepal●ateCryO－CapSulesfbreachtissue（CryogenicSample  
Crusher，ModelJFC－300；JAl，Tokyo，Japan）．netissue  

powderwasstoredatJiOOCuntiluse．   

End－PointDiJutionlltrationofTi＄SueS   

Pooled bladderpowder（l．65g）andpooledkidney  
powder（0．64g）wereseparatelymixedwithhomogemi－  

2ationbuf托r（PBS，pH7．2）tomakelO％（wt／vol）tissl】e  
SuSPenSions before sonication at40％amplitude，tJSlng  
SeParateSterilemicrotipprobesfbreachhomogenate・The  
kidneyhomogenatewaspreparedaccordingtothesame  
SCheduleofsonicationusedfortheu血epooIs．Theblad－  
derhomogenatewassonicatedfbrlOs，repeg［ed2th；es  

（20stotalsonicationtim占）atroomtemperature．Longcr  
SOnicationtimesordelaysinthei噌鱒tionofthebladder  
homogenatecausedthesampleto．solidify，Whichmadeit  
impossibletodiluteandiqject．lmmediatelyaftersonica－  
tionth占homogenateswere，Serial1ydiIuted10－fo1dhinoc－  
ulationbu脆r，andeachdilutionwasiQjectedintohamSterS  
inlto5cages（4hamSterS／cage）払rtitrationbyend－POint  
dilution（Table2）．   

Al1dilutionswerebyweight．Thestudywasterhlinat－  
edat426dayspostinocuLation，andtheinfbctionstatusof  
eachanimalwasconfirmedbyWestemblotofdlebrainfor  
PrPrCS．ThetiterswerecalculatedbythenlethodsofReedand  
Muench（）3），Pizzi（I4），andSpeaJTnanandKafber（15）・   

PrP一所DetectionProcedures  

lmmunob暮otting   

lndividualbrainswerehomogenizedinPBS，pH7・2，  
tolO％（Wt／vol）byusingaFASTHhomogeJlizerl（Consul  
AR；Villenueve，Switzerland）accordingtothemamfac－  
turer’sinstruCtions．TotestforPrPW，brainhomogenate  

withheldtopreventcontaminationoftheurine．Udnewas  
maintainedat40C duringcollection．Sepamtemctd）Olic  
CageS（Ratmetaboliccageno．2100－R；LabProducts，Sea－  
fbrd，DE，USA）wereusedfbreachcohort．Theurinepro－  
duceddailywasstoredatJOOC．Theindividualcouections  
werethencombinedintoclinicalandcontrotpooIsof宍，60  
mLand宍ゴ125mL，reSPeCtively．   

LimitjngDitutionTitrationofUrine   
Weusedthelimitingdilutionmethodoftitrationdeveト  
Opedinourlaboratorytomeqsuretheconce抽ationofTSE  
infヒctivityinurine（），2）．hthismethod，arelativelylarge  
VOlumeoflow－titersampleisinjectedintracerebral1y，50トIL  
atatime，intoalargecohortofweanIinghamsters，1mmedi－  
atelybefbreanimalinoculation，a］iqudsoftheclinica］and  
COntrOlurinepooIswerethawedandsonicatedonicewith  
SeparateSterileuItrasonicationprobesfbreachpool・Sonica－  
tionwas血r4cyclesof15sonand10sofffbrlminoftotal  
SOnication，偲ingamicrotipprobeat40％aTnPlitude（Vi－  
bra－Ce11750W；Sonics＆Materials，Newtown，CT，USA）．  

Twomiui）itersofcontrolurinewasirjectedundilutedinto  
40hamSterS．Clinicalurine（urine／丘omhamstersshowing  
Clinicalsignsofdisease），WaSdilutedl：3widlinocula血n  
bu飴r（phosphate－bu飴redsaline【pBS］supplementedwith  
1％fbtalcalfserumatldlxpenicillinandstreptomycin）to  
removeconcen血tion－relatedtoxicity・FiYemi11ilitersfrom  
theclinicalurinepooIwasdilutedto15mL，andtheentire  
VOlumeWaSirtiectediTltO300hamsters，50llL／mimal．Soon  
a允erinoculation，＄amimalsinoculatedwithurine録omthe  

inftctedanimalsdied，Whichle食292animalsiIlthestudy．  
A11inoculationswereconductedunderaneSthesiawithpen－  
tobarbital（40－90mgn（g）．Ateachstepthecon廿Olurinewas  
pro00SSedb血相血ein良c鹿d∬in8．  

Allanimalswer色assessedweeklyfbrcarレslgnSOf  
SCr叩ie．AtdleGrs事SignsofdiseaLSe，anima］swereseparated  
舟omdleircagemates，ObserveddailyFbrdiseaseprogres－  
Sion，甜deuthanizedafterdiseaLSeWaSCOn丘rmedclinically．  
A鮎r559JdayspostinoculatioTlallremalnlnganimalswere  
euthanized．Brainswereco11ectedL倉omal］animalsinthe  

Studyandassayedforinftction－SpeCi負c，prOteinaseK＜e－  
Sistantprionprotein（軌曹鴫）byWesternblotorELISA，uS－  
1ng且diss∝iation－enl1anCedlanth弧ide伽orescentimmu－  
noassayO）ELFIA）developedinourlaboratory（deschbed 
below）．・¶鳩山飴cdonsは血SOfeacbanimalwa5tab山ated，  

andtheprobabilitiesofin鈷ctionandtiterwerecomputed  
鮎descdb¢d（J，2；Tablel）．  

‡一議   

Tabtel．Titerofurine†romsc（aPie－infectedhamsters  

Vo［ume  ．Vo［ume  TotaIno．  No．infbcted Titer．  
Fok］dilution inoculated，mL hamsters  hamsters  tD／mL’ SD†  Hamster  assayed．mし  

lnbded  4，87  3  14．6  292  18  3．8  0．9  

Noninocul細ed  2  None  2  40  1  

andv三inocuk畑0nVO暮ulne．0．05mL，  一ID．infectiousdose．Titer＝」n（P（0））暮（11Y）．vdlereP（0）＝（noTlhfecledaninaLsy（totalanl爪alsllⅦCULated）  
†SD＝＄qUa帽r00t（触叫，WhereV＝4・87mL．飢eto也暮㈹山n憺d伽un劇ukdu血e血Culat由叩・   

1407  Em明inglnfediousDisea＄ヲ＄●椚耽∝k・gOV鳳d●Ⅵ止14・No・9・S印tember2008  

276  



RESEARCH  

Anjma＝1usbandryandDecontarninationProcedures   

AnimalsweremaintainedinaBiosafttyLeve13（BSL－3）  
animalfacilityattheVeteransAffhirsMedicalCenterin  
8altimore，Maryland，USA・Standardoperatingprocedures  

Table2．End－POin（dilution川rationofurinarybIadderandkidney  
fromscraple－infectedhamsters  

Totaけno．infeded  

Bねdder  Kidney  

19／19  

8／8  

8／8  

4／4  

4／4  

4／2  

4／1  

4／0  

20  

4／1   tOClavingbrlhat1340C．Thesonicatorprobesanddissec－  

4／O  tioninstrumelltSWeredecontaninatedbvautoclavingfbr2  

10‾り  

10‾1T  

lO‾2  

10■3  

10－1  
10‾5  

10」5  hat134oCimmersedin2NNaOH，fo1lowedbycleanlng，  
repackaging，andsterilizing．Al1laboratorysurfhceswere  
decontaminatedbeforeusewitheither2NNaOHorLpH  
（SterisCorporatioll，Mentor，Ofl，USA）（16）．   

Resu托s  

UrineTitration  

Urine collections丘ominfbcted and co（1trOlanimals  

WereCOmbinedintoseparatepooIs．PooIsminimizedthe  
possibilityofanidiosymCraticmeasurement舟omanindi－  
vidualandserveasaresourceforfutureexperimentsonce  
thetiterhasbeendetermined．Clinica11ya飴ctedanimals  
COnSumedloweramountsofwaterandproduced4－5－fbld  
lessurinethancontrolanimals．Thisresultedinslightlyel－  
evatedspeci丘cgravity，PrOteins，glucose，andketonesas  
measuredwithastandardllrinedipstick．Elevatedurine  
ketonesmayalsohavebeencausedbyfhsting．Thehigher  
COnCentratio110ftheurinepooledfromin氏ctedanimalsre－  
SultedirLatOXicitythatrequireda3－fo1ddilutioninbufftr  
beforeitcouldbeirtjected．   
TSEdevelopedin180fthe292animalsthatsurvived  

thehtiectionofthe3－fblddil11tedinibctedpool．hcubation  
timesareshqwninFigurel．Asobservedinotherstudies  
（1；2），SCraPieincubationtimesforanimalsinfectedwith  
low－titersamplesbeginat毎150dqysandrarelyextendpast  
500days．NolleOftheanimals打omeithertheinfbctedor  
noninfectedcohortsthatsurvivedtotlleendoftheexperi－  
mentwerepositiYebyDELFIA．Noneofthe24animalsthat  
diedduringincubationwithoutclinicalevidenceofscraple  
WerePOSitiveforscrapleinfecdonbyWestemblot，Only  
thoseanimalswithclinicalscrqpiehadthetypicalPrPl匂sig－  
nalinthebrainasassessedbyWestemblot．Theinftctivity  
titeroftheurheascalculated打omthePoissondistribution  
WaS3、8士0．9inftctiousdoses（lD）／mL（Tablel）．   

Scrapiedeveloped（at425dayspostinoculation）inlof  
the40hamstersinoculatedwithcontrolurine．Becausenone  

Ofthecontroldonoranlmalscontractedscrapleandbecause  
theirbrainswerenegativeforPrPrC＄，itis云Iearthatthisinfbc－  

tionresultedfromcontaminatioIl．HoweYer，thecontamina－  
tionwasunlikelytohavebeenenvironmental．OurBSL－3  
ismanagedunderastrictreglme110fcontinuousdecontami－  

4／0  

丁托el■（10gTO旧dg）－  

Standarderror  
5．5  5．0  

0．5  0．4  

tlD5050％infectJOUSdose．Titer＄CaIculatedbytheReedandMuench  
Standarde汀Olち  thePizzimethod  

WaSdigestedwithproteiれaSeKatO．1m釘IT止．血alcon－  

CentrationasdescribedbyGregoTieta］．（／）．Samplebufftr  
COn払ining2％sodiumdodecylsu愉tewasadded，andthe  
SamPleswereheatedat1000Cfor10minandsu句ectedto  
SOdiumdodecylsuIfatel）01yacrylamidegelelectrophore－  
Sis．Westernblotsofthesamplesweredevelopedbyuslng  
ar）ti－l）rP3F4monoclonalantibody（CoYanCe，SanDiego，  
CA，USA）fbrPrPdetection（1）．  

ELISA  

AfterproteinaseKdigestionandheatdenaturationas  
describedfbrimmunoblotting，thesalnpleswerediluted  
lOO－fbldin assay bu飴一（DELFIAAssay Buff己r；Perki－  

nElmer，Waltham，MA，USA）．Theywerethenassayedfbr  
PrPconcentration byDELFIAbyuslngaWal1acVictor  
Vinstrument（PelkinElmer）fbrsignaldetection，Withpu－  
ri負ed3F4monoclonaIantibody（CovaTICe）asthecapture  
antib（Xlyandpuri魚ed7D9monoclonalantibody（Covance）  
1abeledwithEurop］um－accordingtothe manufacturer’s  
instruCtions（PerkinElmer）asthedetectionantibody．The  
molarratioofEuropium：7D9antibodywas7．4：1（2）．  

HistofogJCandlmmunologicTi＄＄uePreparatjon  

Fomalin一負xed brains were cut and divided or）the  

midline；1hemispherewascutinthesagittalplane；the  
Otherwascutcoronallyattheanteriorbasalganglia，the  
middleofthethalamuS，andthebrainstemwithcerebellum．  
Splcens，kidneys，andbladdersweredividedinthemiddle．  
Allblockswereembeddedinpara伍nandprocessedfbr  
COnVerLtionalstainingwithhematoxylinandeosinandLux－  
01fhstbl11e血uclear血stred（fbrbrain）aswellasfbrimmu－  
nohistochemicaldetectionofPrPwithmonoclonalanti－PrP  
antibody3F4（l：l，000；Covance）．Fordetectionof PrPd，  
SeCtionswerepretreatedwith30minofhydratedautoclav：  
Ingat12lOC氏）1lowedby5minin96％formicacid．Immu－  
nostainedsectionswerecounterstainedwithhematoxylin．  

1408  EmergingJnfectiousDiseases・WWW．Cdc．gov／eid．＼ね．．14，N0．9，September2008  

277   



TSElnfectivityinUrine  
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Animals  

100  200  300  

Dayspostinocubtion  

400  500  600  

Figurel・Distributionofincubationtimesofhamstersinfededbyinjectedurine．Eachdolrepresentslanima［w肘1ClinicalscTaPiethat  
WaSeUthanizedatthecorrespondingdaypos（jnoculatjon．The22additionaIanimalsthatdiedduringtheincubationperiodandthe252  
animatsthatsurvivedtotheendoftheexpe（iment（559days）showednocJinica10rimmunochemicalevはenceofscrapieandwe（eSCOred  
a＄SCraPienega厄Ve．  

nationandprecautionarycleaning（J6）．Asevidenceofdle  
efrbctiveTleSSOfthesemeasureS，Wehaveconductedseveml  
ti旭tions・invoIYinghundredsofanimaJseach・inwhichthere  
We托nOin鈷ctionsa暮a11duパー唱≧540d町SOfincuぬ暮ion．0眠  

SuChstudywasongoingdurhgthetitrationoftheurinep00ls  
reportedindlisstudy（2）．1fthereareenvironmentalsources  
Ofinftctivity，thecoTICentTationisbelowdleleYelofdetec－  

donby仙い血taaccumulatdhim飴ctiom一録恍d打水ionsto  

date．lnstead，aLteranintensivereviewofourpmcedu托S，We  

COnCludeddlatthemostlikelysourceof血iscontaminatiorL  

WaSateChnica］1apsedurirIgCOllectionoftheurinepooIs．  

rrheleveIofcoTltamination（lin良ctionr2mLofcontroIpool  
iQjectedvs．18in飴ctions／4．87mLofclinicalpoolirtjccted）  
isconsistcntwithapoolingem）ratthetimerofcollection．  

NeYerthelcss，haditbeenanenvironmenta］contBullination，  

theassociatedtiter（0．511D／mLSD＝0；50ID血血）would  
havehadanegligiblee飴ctonthevaluedetemlinedfbrdle  

in飴ctedudne．  

Tis＄uOT肘ation＄   

Tもe conc¢n触感on orscr叩ieinfbc血i吋in hamster  
mineissimilartothatinplasmaofscT3Pic－infbctcd．ham－  
SterSatthesamestageofdisease，WhichstLggeStSplasma  
asapossiblesourccoftheinfecdYity．ToiTIVeStigateother  
POSSiblelSOurCeS，WeaIsomeasLmdthelCOnCentratioT10f  
TSEinfbctiYityinseparatepooIsofkidneysandbladders  
CO11ected丘omthesamedonoranimals．Thetitration＄Were  
bytheend－POintdilutionmethod．11鹿titerscalculatedby  
themethodsofReedandMucnch（］3）andPizzi（J4）were  

lO5・5土0・550％h飽鵬ousdoses（IDJ座0＝血dderandlO5▲○土  

0・4D，Jgofkidney・TheSpearmanandKarbermethodgave  
almostide山icalvahes（Jの．   

Hist0log）CandImmunohi＄tOChemical  

Examina鰯ono一丁i＄＄uOS   

O也ershaYCrePOrtedTSEinLbctiYityintheurineof  
SCraPie－in飴ctedmicewithnephritisbutnotinintbctcd  
micewithout・nephritis（∫ 

COloJV ulgeneral，andthe animalsin dds experiment，  

Showednoevidenceofinflammation，aSindicatedbyclini－  
CalassessmentsorurineparameterS．Nitmteswerewithin  

normallimits，andnoleukocyturiawasnoted．Proteinuria  

in血ectinicalhalnSterSWaSlikelytbeconsequ¢nCeOflow－  

VO）ume urine excretion．To伽ー血erassess whetherham－  

SterSirLfectedwithscrapleWerealsoa飴ctedbykidney  
inflammationorotherabnormalitiesofthe血inarysystem，  
WeeXaminedthekidneysandthe urinarybladdersof8  
SCraPie－a蝕ctedhamstersati4d町SpOStinoculationand4  
preclinica11yinfectedhamstersat49dayspostinocuIation  
fbrPtPdbyimmunohistochemicalandhistologicmethods  
（Figure2）．Wealsoexaminedcontroltissues伽mlOage－  
matcheduninocu］atedanlmals鮎Wellasbrainandspl¢en  

tissues什ominfbctedandcontrolanimals．   

A11tissueswereevaluatedfbrsignsofin月amⅡladon  
andtbrthepattemofPrPdimIれuT10reaCtivity；bminswere  
alsoexaminedfbrspongifbrmChange．Noin且ammatory  
Changeswerefbundinanytissueexamin¢d．In9inf邑cted  

animaIs（Clinicalandpreclinical），WenOtednidusfbrma－  
tionintheluminaofthebladderwithafbwneutrophilic  
granulocytes．However，1eukocytes had notinvadedthe  
wallofthe bladder．Nidusformationis o食en associated  

Withd¢bydl嘘io11．   

Pd）immunoreactiviywasnotobserYedinthebladder  
Wallofscrapie－infectedorcontrolanimals（datanotshown）・  
SpongifbmlChangeanddeposi！ionofPrPdwaslackingln  
COntrOlanimalbrains（Figure2，panelA）aTldwas、nOted  
tovariousextents，aCCOrdingtothestageofthedisease，in  
al1scrapie－infected肌imalbmiTl＄げigure2，panelE）LWe  
Observed丘nesynapticPrPJimmunoreactivitywithfbcal  
patchyorplaque－1ikeappearanCCingraymatterstruCtureS，  

butwealsonotedependymal，Subependymal，perivascular，  
andwhitematterPrPJdeposits（datanotshown）．PtPJim－  
murIOreaCtivitywasobservedinthegcminalcentersofdle  
Spleenofa11scr叩ie－infbctedanimals（Figurc2，PaTlelF）  
butnotinthoseofcontroIs（Figure2，panelB）．Noncof  
thecontrolanimalsexhibitedimmunOreaCtivityforPtPdin  
thekidneysげigure2，panelsC，D）．PrPdimmLnOStaining  
Showed飼negranulardepo＄itsindleCO11ectingtubulesof  
themed血a（Figwe2，panelsG，H）in4（50％）of8誠一  

malsinth¢Chni¢dstageofscr画eandin3（75％）or4  
animalsin血e 

12scrapie－in免ctedanimals・  

，、   
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Figure2・lmmunostainingforp｛jonprotein（PrP）incontrolandscrapie－infectedhamsters・Depos抽nofdisease－aSSOCjatedPrPislackjng  
inthebrain（A）・SPJeen（B）・andkidneys（C－D）ofcontrolhamsters・Finesynapticandp－aque－■ikePrPimnlUnOreaCtiv托yinthefrontaJ  
COrteX（E）一granularimmunoreactivityinthegerminalcenterofspJeen（F）andinthecoIIectingtubuIesofkidneys（G．H）inarepresentative  
SCraPle－infectedanimal，0｛iginalmagni而Cationx200forpanelsA，B，D，E，F．andHandx40forpaneJsCandG．  

Di＄CuSSion  

Anticipatingthatthetiterofscrapieinfbctivityinex－  
Cretedurinewouldbelow，WemeaSuredconcentrationby  
uslnglimitingdilutiontitration，amethodwithwhichwe  
haveextensiveexperiencequantitatingTSEinfbctivityln  
bloodaLldbloodcomponents・Irlalimitingdilutiontitra－  
tion，al］諷imalsinthebioassayareinocu）atedwiththe  

highestconcentrationofinoculumthatistoleratedbythe  

intracranjal（moste侃cient）route．Inftctivityassortsran－  

domlyintotheinoculatedanimals；PrOVidedthatatleast  
SOme，butnotal1，Oftheanimalsareinfbcted，theconcentra－  

tioncanbecalculatedfromthePoissondistrjbutionofthe  
infヒctjons（ノ）・Themethodishighlysensitiveandfarmore  

PreCisethanothermethodsofTSEtitration．Weconsidered  

COnC叩けatingtheurinebe丘〉rebioassay，buttocircumvent  
uncertaiTltiesabou（therecoveryofendogeT10uSinfbctivity，  
Wedecidedtoinjecttheurineascol］ected．   
WefbundTSEinfbctivityintheurineofhamstersthat  
hadnoevjdenceofkidneyorbladderin月ammation．Incon－  

trast，Seegeretal・didnotdetectinfbctivityintheurineof  

SCrapie－inftctedmice（I））unlessthemicewerealsoafl  

ftctedbynephritis，iJ］Whichcasetheyfoundlowleve．s  
Ofinfbctivity・Whetherthebioassaytheyusedwascapabli  

OfdetectinginfbctivitYattheconcentrationweobserved  
fbrhamstersisnotclear，Ifitwasnotcapable，ther）detec－  
tionofinfbctivityinmicewithnephritisimpliesahigher  

COnCentrationofinfbctivityinurineexcretedbyanepl血ic  

kidney・Inanotherstudy，urineandfbces什omdeerwith  

ChronicwastingdiseasefailedtodemonstrateinftctiYity  
Whenora11ygiventothesamesusceptiblespecies（［7）．Al－  
thoughusuallyaninefRcientrouteofinoculation，theoral  
routedidsuccessfu11ytransmitchronicwastingdiseasein－  
fectivityinsaliva．TheauthorsiaentiRedseveralpo岳Sible  

reasonsfbrtheunsuccessfu1transmissionbyexcreta，in－  

Cludingincubationtime，genOtype，OrSamplesize・   
Inourexperiments，CrOSS－COntaminationbyfbcescan  

notbeexcludedaLSaSOurCeOfinfbctivity．Althoughtheme－  

tabolismcageefftctiYelyseparatedurineandfbces，SOme  
COntaCtlSpOSSiblebecauseoftheanatomyofthehamster．   
Proteinmisfbldingcyclicamplificationusessonica－  
tiontogeneratePrfh3andinfbctivityinvitro．Althoughwe  
routinetydispersea11samplesbyultrasonicationbeR）rehl－  
JeCtior），OurCOnditionsaremuchharsherthanthose used  

togeneratePrPICSdenovo（J8）ar）ddonotsupportprotein  

misfbldingcyclicampliRcationofPrPr6，OrPreSumablyin－  
fbctivity（L・GTegOriandR．G．Rohwer，unPub．data），   

Thekidney andbladdertiterswerefargreaterthan  
expeCtedcomparedwith丘ndingsofhistoricalstudiesin  

Which，Withonlyrareexceptions（19L21），mOStattemptS  
attraTISmissionhavebeenunsuccessfu1．ThesetiterscarInOt  
beexplainedbytheinfヒctivityinresidualblood（107D／  
mL）（］，2）・lnaddition，WeObservedPrPdinthekidneysof  
SCraple－infbctedanimalsthathadnoindicationsoftissuein－  

nammation・Heikenwa］deretaHbundPrPdstainingwithin  
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fbllicularinaltratesonlyinkidneysofmicea能ctedbyne－  
Phritisandnotincontrolmicewithnoncomplicatedscmple  
（J2）．ThesedatatogetherwiththosebySeegeretaL（］））  

SuggeStedthatrenalin月ammationmightbeaprerequJS）te  
fbrTSEin飴ctivityinrenaltissueanditsexcretioninurine．  

lncontrast，OurreSultsindicatethatrenalin月ammatioIlis  

notnecessaryfbI’thedepositionofPrPdinki血eysorfbr  

excretionofinftctivity．Oneinterpretationisthatnephritis  
enhanCeStheaccumulationofPrPdatsitesofin且ammation，  

COTISistentwiththeexcretionofhigherlevelsofinftctivity  
infbrredabovefbrthissamecondition（Jl）．  

Twostudiesofscraplelnnaturallyandexperimentally  

infbctedsheepreportedPrPJdepositionsindlerenalpa－  
Pulae（22）andintheintraepidlelialcortex，medulla，and  

PaPillae（23）・Similar．toourfindings，bothstudiesindicated  

thatnota11scr叩ie（issuesexaminedwerepositiveforPrPd．  

1nchronicwastingdisease，PrPJstainingwasunlquelylo－  

CalizedintheectopiclymPhoidfbllicleofthekidneyofa  
Whitetaildeer（24）・A11studiesindicatedeithernochanges  
（22，24）ormi］dtonoinnammatorychangesofthekidney  
（23）／mus，Ourhistologicamdimmunohistochemicalresults  

fbr scrapie－inLtctedhamsters are consistent with results  
fbundforsheepanddeerandsuggestthatundernormal  
COnditionsTSEdiseasesdonothaYeCOnCOmitantin月am＿  
matorychangesinthekidney．  
Thaturinetiterissimilartothatofplasmasuggeststhat  
urineinfktivitymayoriginate丘omblood（25），buthowthe  

infectivitywouldbeexcretedisnotclear．hgeneral，PrOteins  
＞40kDaarenOteXCretedandsma11erprotehscrossingthe  
glomeru1iarereabsorbedintherenaltubuleandreturnedto  
theblood・lfTSEinfbctivityisparticulate（＞40kDa），itspres－  
enceinuriJlemidltindicateabnormalitiesinrenal丘Itration，  
perhapsrelatedtotheaccumulationofPrPdindleCO11ectlng  
tubulesofthemedu11dlTheaccumulationofimmulOglobu－  
1insintheurinepfTSE－infbctedhamstersandhumansmay  
alsoindicatemalfunctionoftheurinarysystem牲26）．Ex－  
Cretionofasmal1C－teminal舟場mentOfthenormalcellular  
formoftheprionproteininurineofinftcted弧dnonin危cted  
animalshasbeenreported（27），butPrPorPrPJfomscim  
Onlybeinhrred合omthepresenceofinfecdvity．Neverthe－  
1ess，eXCretionofproteinssimilartOpげ佃orPrPdfomshas  

beendocumented・Follicle－Stimulatinghomoneisaglyco－  
Sylatedproteinof203aminoacidsorganizedmostlyasa  
P－She鴎Whichbeqssomerema血blesimilaritiestoP－rich  
fomlSOf血epnonprotein・Follicle－Stimulatingandseveral  
SimiIarhormonesa托eXCretedinurheatgreatenoughcon－  
Centrationtobeex血tedcomercialb，．Alternatively，TSE  
in飴ctivitymaybeexcretedbyprocessesanalogoustodlOSe  
代楚叩Sibl¢飴ー血elow－1evelv正udas血如∝Curdu血g血色c－  

tionsofthencrvol追SyStembymumps，meaSles，amdWest  
NilevinlS（2＆」の．  

TodleeXtentthatresults仕omthehamstermodelcan  

begeneralizedtootherTSEinfヒctions（andithasso血r  

provenhigh1ypredictive），theneYentheverylowconcen－  

trationsofinfbctiYitymeasuredherecouldresu］tinsub－  

Stantialenvironmenta］contaminatior）．SeYeralliters of  

urineand＄eVeralthousanddosesofTSEinLtctivityⅡ一ay  

beexcreteddailyoVerthecourseoftheillness；eVenhigher  
titersmightbeexcretedbyananimalwithnephTitis．The  
highstabilityofTSEinfbctivitywoutdaccountfbritsper－  
Sistenceinpastureyearsa負erinfヒctedanimalsareremoved  

（31）・Recentstudieshaveshownthatinfbctivitythatisad－  

SOd）edandimmobilizedbysoilminerals（32）canstillin－  

ftcthamstersbyoralexposure29monthslater（33）．Our  

Studyalsowamsofapossibterisk舟omTSEcontamination  

toftrtilityhormonesamdothermedicinalproductscxtract－  
ed丘・OmhumanuriJle．   
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○輸血による二次感染後のvCJD病原体に重大な変化はない  
背景：輸血による変異型クロイツフェルトヤコブ病（vCJD）の伝播が同定されたことから、輸血経路による二次伝播後のvCJD病原  

使用上の注意記載状況・  

体に変化があるかを調べることとした。病原性や宿主適応性が増加すれば、VCJDの重大な二次アクトブレイク発生の可能性に  
その他参考事項等  

新鮮凍結血祭「日赤」   関するリスク分析の再評価が必要である。一般集団にvCJDキャリアがいる可能性が高いため、輸血や汚染された外科用器具な  
研                             どの経路から更に感染する可能性がある。  新鮮凍結血祭－LR「日赤」   

究  

報  

細菌、原虫等の感染   

上ヒ．   
概  
要   

報告企業の意見  今後の対応   

野生マウスおよびトランスジェニックマウスに、輸血関連vCJD感    日本赤十字社は、VCJDの血液を介する感染防止の目的から、献血時   

染第1号症例由来材料を療種したところ、輸血による二次感染    に過去の海外渡航歴（辟行及び居住）を確認し、欧州36ケ国に一定   

後のvCJD病原体に重大な変化はないことが明らかになったとわ    期間療在したドナーを無期限に献血延期としている。また、英国滞在   
報告である。  歴を有するvCJP患者が国内で発生したことから、平成17年6月1日より  

1980～96年に1日以上の英国滞在歴のある人の献血を制限してい  

る。今後もCJD等プリオン病に関する新たな知見及び情報の収集に努  

める。   
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policychangesweremadeinrelationtoblooddonadonintheUK  
andels飢Vhere．h2004theUKBlodServicede危rredtransfusion  

recq）lentSfromactlrlgaSblooddonors・   

Afourthc2LSe，Or aSymptOmadcinfectionfoIlowing blood  
trusfhsion，WaS describedin 2004and thisindividualwa5  
heteroz帽OuS P4V）at codon129・P］This c2LSe WaSthe丘朽t  
indicadonthatindividualswithLWgenotypeSOtherthanMM  
could be hdktcd bythe vqJD agent・Am three codon129  
genoty7XS礼帽nOWthoughttobcstwceptibletovqDinfecdon  

screening study，andthe successfu1traLnSmission ofvqD to  
‘hum弧速d’仕am酢nicmiceoreachgenot押e・【10－12】   

Theimphcationsorthese血dingsarethatasi伊瓜鱒Itnumber  
or血eUK匹p血domm叩bc訂血相OrVqDinfヒc血吋，血at  
someoftheindividuahmaybcdonatingblood，andthatnotonly  

Augu虞20081Vo暮ume3llssue8le2878  

lntrodudion  

VariaLntCreutztddtJakobdisease（vqD）isanaCquiredfomof  
humantransmissiblespongifomencephalopathy（TSE）cau紀dby  
infecdonbythebovinespongiformencephalopathy（BSE）agent  
thatenteredthehumanfoodchaininthcUnitedKingdomduring  

血e1980sandeady1990s・【1，21164c甲飴OrVqDhaⅦken  
identinedintheUnitedKngdomandafurther41casesinother  

COuntries worldwide・Annualmortality ratesindicatethat the  
VqDou也托止冠nowindechneh血eUK払山owhgape止血  

1999／2000．P】h 2003 血e血st ca紀br human－b－human  
SeCOndary tr3nSmission of vqTD via bld元ItranSfusion was  
idendAedthroughacouaboradvestudyt光tWeentheUKNよ血nal  
Blod鮎鵬c伐，血eNadonalqDsum迅a∝eUnit，a混血e  
O瓜：eOfNadonalStatisdcsgransfusionMedicineEpidemiolow  
Review，TMER）・P，5］Statisticalandy滋s showed thatthe  
pos曲揖サOr止血ca5e bing du℃tO BSEim鈷cdon wむh血e  

orderorl：15，000tol＝30，000．M T旭padenthadreceived a  
tranSfusionofnon－1eucodepletedredcelkthathadoriginatcdbm  
adonorwho3y∞】34mon血Iaterdevdopeddi血calJqD・Thc  
blo∝lredpientⅥ耶me血ionhehoInOZy評ⅦatCdon1290r血e  
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SPOradicqD［2］），andhasbcenusedtoexamineemergingTSEs  
（atypicalBSE［18】andchronicwastingdiseaLSeindeerandelk  
【19】）・【20］Thedevelopmentoftransgenicmiceexpressinglmman  
PrP haslead tofurtherdissecdon orthe nature orhuman TSE  

Strains，indudingtransmissionofvqDtogenetargetedhuman  
transgenicmice，［12，17，21，22】ExtensivedataLi・OmStudiesinboth  

Wild－tyPe and transgenic models at the Neuropathogenesis  
Divisionprovideanessen血1backgroundwhichwⅢ1山owusto  
identifyanychangeinthe mnsmissioncharacteristicsorvqJD  
buowingseOndarγぬnsmission・〔2，12，23】   

Toinvest）gate thenatureorthetransmissibleagentfbuowing  
SeCOndary tmnsmission丘・Om human－tO－human Ebuowing blood  
transfusionwehaveexaJTLinedthebiologicalproperdesorbrain  
materiaIfrom the 丘rst case of traLufusion－aSSOCiated vqI）  
inocula（edinto pane150rboth w辻d－tyPe，and transgenic mice  
expressinghumanPrP・   

ResuIts  

ClinicalslgnSOf．aTSEinthetransgenicmicewererareand  
OCCuTTed aLterlongincubadonperiods（lP）asfoundinour  
prev氾uSStudy・［121InoculationoftheYqD（transfusion）case  
PrOducedoneclinicanypositiveHuMMmouse（at659dayspost  
inoculation），帥OpOSitiveHuMVmice（at596and638dpi）and  
nopositiveHuVVmice・TransmissionofthevqD（transfusion）  

case to the RUI and VM lines showed extended incubation 

PeriodscomparedtothethreevqD（BSE）cascs・However，the  

hierarchy ofincubadonperiodsinthe twowildTtyPelines was  
identical・（隅gureland Tablel）These dataalso show close  

Shilarities to previouslypublished vqD PSE）tr2ulSmission to  
Wild－tyPemice despite difrtrent methodologies・These earLier  
studies used cerebellar material for the inoculum which was 

irtjectedbysimultaneousintracerebralandintraperitonealroutes・  

〔2，23，24】   
nen・equencyOftmnsgenicmicepositiveforTSEassociated  
tTaCuOlationwassimilarbetweenthevqD（traTLSfusion）caseand  
thepublishedvql）PSE）case［12】，Withpositiveresultsin8／15  
HuMM，0／17HuMV，andO／17HuVVmiceand6／16HuMM，  
l／15HuMV，andl／15HuVV mice respeCtively．Regional  
distribudonorTSEvacuoladoninthebrainwasassessedthrough  
1esionpro丘ling．Allwild－tyPeandtheHuMMtransgeniclineshad  
su爪cient positive mice to generate a pro鱒（n≧6mice）・The  
ovcra11pattemofthelesionproGkswasthesameinthevqD  
（transfusion）andvqD（BSE）casesfbral11hesormice，however，  

VCJD押ansfu＄ion）   

VCJD（BSE）C   

VCJD（8S∈）8   

VCJD（8SE）A  

ー｛ト■  ■・島■  

e  ●dl  

●せ－  －島一  

・くゎ  ヰ■  

2tX1   3∝〉    ■00  猟  600  7（カ  

鵬嶋nh印血相○呵紳ぬ叫叫画   

Fi9urモ1．⊂01叩矧南onofinくubationpモdod5inwild一旬P●miくモ．  
ln⊂ubation period plot⊂OmPari50n OfvOD（tran5fu5ion）⊂a5e VerSU5  

tran5mii5ionsinwildヤPemi⊂eOfvqD（8S【）打omthree50urCeS．（Data  
Shows meanin⊂ubation period±standard error ofthe mean・Ope  
（ir⊂lモiRll川neandopentriangle5VMline．）  
doi：10．1371月Ournal．pone．∝氾2878．gOOl   

thosewith2LnMMgenotypemaybesusceptibletoinftctionfiom  
thiss．）urCe．OurresearchintnnsgenicmodelsindicatesthatMV  
andVVindividualsarelikdy（Oremaininaninfectiou5PreClinical  
Statefor a si評慮can（period oftime withincubadon periods  
potendanylongerthanaveragelifespan・［12】Theidentificationof  
fourinstancesorsecondarytrarLSmissionofvqJDinfecdon丘■Oma  
groupor66individuakknowTltOhavereceivedbloodproducts  
丘omvqIDdonors，includingouly28whosurvivedatleast丘ve  
years post transfusion indicates that blood transfusion is a 
SigTli8cantriskhctorfbrvCP・Thisislikelytobeduetoeither  
therouteortransmissionbeingmoree伍cientoftheagentbeing  
moreinfectious on human－tO－humanけansmission oracombina－  

don orbo血．   

TSE transmission bYthe blood trwsfusion route has been  
やVeStigatedina shcep model・【13，14】These studies used  

lntraVenOuS（i．v，）transfusionofwholebloodandblood丘actions  
丘omc血icalandpredinicalsheepinfectedwithBSEorscraple・  
Prelinlharydatashowedthatthei．v．routegavereladvelyshort  
and（：OnSistentincubation periods suggeshng an efri‘：ient trans－  

missionroute，Withsuccessratesof60％forsheepinftctedwith  
BSEand4M5％払rnatu一山虻mpie．【14，15】   
Straincharacterisa血nusmgastandardpanelorinbredlinesof  
Wild－tYpemiceo頑nauydemonstratedthatBSEandvqI）agents  
hadsimnarbiologicalpr？Pertiesfouowingtransmision・［2】16］  

SiJTdarworkin0thermu皿emOdchh2LSalsotxenundertakento  
StudyotherhumanTSEskenedcandiatrogenicqD［17】，and  

Tablel．⊂lini⊂aJandpathologkala5Se5SmentOfwild－tyPemke．  

Po戒魚用†or  lIoiidv●IorTSE  l巾くubationPモriod  

lnoくuhlm  州ot15●Lln●  州く●tnO｛ulatd■  ⊂甘鵬k■lTSESi9n5  Va（u0lati011  （days±SE州I  

374．35±9．98  ペコD（8S亡）8  R11l  

477．3】±1乙68  VUD（tran5血扇on）  R‖  

523．75±12j7  ペコD（BS88  VM   

S7ヱ．ミ氾±1196  ペコD仕ranshsion）  ∨仙   

Wild－tyPemOUSe］jnesR＝andVM．im（atedwithvC）D（B5亡）andvCJD（tran5fu5ionIwereasse5Seddini（叫andpathologk叫forsignsoIT5Eandmeanin⊂ubation  
匹血血ql⊂ulated．  
■mモglOUPOf24wa5rdu（edduetounav∂ilabil吋Of50mebrainmate血Ibran叫Sis・  
doj：10．1】71乃Oumd．pone・0002878．tOOl  
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ThelevelorinfecdvitylnPeripheraltissuesinsecondarycasesof  
vqDisunknown，althoughspleenandalymPhnodewerePrP  
positiveinthe sub－Clinicalcaselinked to blood transfhsion・  
Evidence丘・Om BSEinoculation of primatesindicates si  
Peripheraldi血butionordiseaseassodatedPrPfollowingeither  
Oralorintravenousinfection・［27】Furtherstudiesarerequiredto  
assesstheanatomicaldistribution，Smiproperdesandlevelof  
infectivityinpedpheraldssuesinsecondaryvqDinfection．This  
maybeimportantforaccurateassessmen（Orthepublichealthrisks  

associa【edwiththepotentiaJforiatrogenictransmi5？i？nOrVqD・  

Whicharenotsolelyde丘nedbytheagentcharacterlStlCSinbrain．   
Bloodtransfusionappcarstobeareladvdye爪cientmeansof  
SeCOndarytransmis！ionofvqD・Todate・therehavebeenfour  

such transmissionslm aCOhortor28individuals whosurvived at  

least‡ke y払rS払uowhgけan血豆bn or blod dedved丘om  

individualsincubAtingvqD・Despite extensive exposure orthe  
UKpopuladontotheBSEagentinthefoodchain，therehaYe  
beenarelativelylimitednumberorprimar＊！CaSCSOfvW（164in  
theUK）andtheoutbreakhasbeenindeclhesince1999／2000・  
AnimportantqueSdoniswhythereshouldbcadkpantyinthe  

apparente爪ciencyofin危cdonbetweenpnmazYandsecondary  
VqD・Trms9issionisgeneralIymoreeaicientwithinspeCiesthan  

betweenspeCleSWhich mγeXplainthisobsemdon・【28・29］  

Inoculation ofwⅡd－typemlCe Wi血material丘omprmaryand  
SeCOndaryBSEpa5早喝elnmaCaqueSShowedthattheBSEagent  
retained a chamcteristicle5ion pro丘1e EWenthoughthe second  
paLSSageincubationperiodinthemacaqueswasreducedby50％・  

【30］nissuggeststhate蝕＝iencyoftraJISmisionmayincrease  
Withoutobviou5ChangeStOtheagentstrain・   

Anotherfictoristhattheintravenousrou（eofinfectionisYery  
muchmoreemcientthantheoralroute，aSShowninexpen皿ental  

models・［27，3l・32］Resl血如m 

hereislik叫totN＝therouteori膿cdonratherthananyChangeモ1n  

the 3mh10r agen（・Future studies，indu血Ig those using  
expcnmcntaloralexposuretoinfecdvitylntranSgenicmiceIWiu  
furtheraddressdl義issue．   

A皿the primarYand secondaryclinicalcases orvqJI）have  
∝Cu椚dinind最duabw姐a加m正常00ty匹・neSub－Orpre－  
clinical tr2LnSfusion relatedin危cdon wasin a codon129  

hetero甲gOte and genot叩mg Or POS山Ve apPen血 samples  
identi6edin 

20f3samplestested．［10］Thisindicatesthatindividualswithan  
codon129genotypesmaybcinfectedwiththeセqJDagentandthe  
e鮎ctoftheMVorVVbackgroundonthecharacterisdQOfthe  
vqJDagenthavenotbeenaddressedbythedatainthispaper・   
h condusion，tranSmission＄tudiesindicatethatthe5けain  
characterisdcs orvqJD havc notbcen signi丘candyaltered by  
secondarytransmissionthfOughbloodtrwsfusion・Thissuggests  
thattheriskoronwardtransmissionorvqJDthrough0therroutes，  
forexample contanhatedsurgicalinstrumentS，have motbeen  
increased by adaptadon oftheinLtcdous呼nt tO hum血s  
fouowingsecondarypassage・Howeverthecharacteristicsorthe  
infec丘ousagentindiBrentgenedcbackgroundshasnotYettXen  
de血ed and dle preYalence ofvqTDinfectioninthegene血I  
popdadon remains uncertain・nerCis need to con血ue to  
血plement appropmte pobdes b pmtcd a酔血t血e dsk or  
secondary tranSmission ofvqD dntilmany‘ofthe remaining  
u皿Ce血d窃arer蛍01vd．   

州ateria暮sand Mモthod5   

netranSgenicmice（HuMM．HuMV，HuVV）usedinthese  
experiments have been described previovsly・［12］Thesemice  
expresslmmanPrPundertheregulationofthemurinepromoter  

August2008lV0lurne3llssue8te2878  

fordleformercasetheVMandHuMMmicescoreswerelower・  
（椚即托2）   

lmunocyt∝hemicalqCC）detecdon of discase associated  
abnormalPrPinparamnsectionswasalsousedasamethodof  
assessulgWhethermiceweretransmissionpositive・Therewere13／  
14H“M，8／17HuMV，1／17HuVVpositivemiceinthevqJD  
（transfusion）case，tVhichwaLSSimihrtothe丘equencyorpositives  
inthepublishedvqDPSE）ca愚e‥11／15HuM叫11／13HuMV，  
1／15HuVVmice．ICC data can be used to show variadonin  

targetlngOfabnormalPrPdepositioninthebrain2Lndvariadonin  
the nature ordeposits．TheICC patternintransgenicmicc  
inoculatedwiththevqD（trarはfusion）casematchedthatreported  

forvqD（8SE）【12］．Thethalamt適WaSSpeCificallytargetedwith  
deposltlOn Of abnomlalPrP，andforthe HuMMmicethe  
hippocampuscontainedmaLnylntenSelystainedplaqpesincluding  

vqDtransmissionassociatedfloridplaques．ICCpatteminw辻d－  
type micealso showed simi1arides betweenthe data sets with  
almormalPrPdepo5itiontargetedtothethalamusandhippocam－  

pus＞andlarge喝訂egateSinthe white matter ofthe corpus  
dlo昏um．師郡代3）   

BiochcmicalaJlalysisordisease－aLSSOCiatedPrPbyWestemblot  
can discriminate between human cases of vCJD and sporadic 
qD．［25】hthevqD（transfusion）caLSetheHuMMmicehada  
type2BgelmobilityandgIycofonnratioidendcaltodlatfoundin  
vqD PS呵trwsmission to HuMMmice，andinvqJDitselL：  
（爪gure4）Btain dssue丘・Om bothvqD（transfusion）［4］and  

濫慧監g慧慧盟霊認諾悪霊㌫  
auowtypingbythisstandardWestemblotmethod・   

Dis⊂uSSion  

SecondarypaLSSageOf．vqDinLtctionviabloodtransfusioninan  
MMcodon129genotypeindividualre＄ultsinadinicaldisease  

Phenotypeand path0logicalcharacterisdcsthat arc simih（O  
VqDderivedhmBSE・MlmthispaperweconLirmthatthe  
agentstrahprop？川rPrimaryandsecondaryYq7DczLSe3FrC  
5血1別「正Ib孔m汀止血10nS山山田htmm酢nlCandwnd－ty匹mlCe・  

Straincharacterisdcscanbeassessedbythe丘equcncyofclinical  
SlgnSlnreCIPlentanimalsItheincubadonperiod事nCurOpathobg－  
ical鈷atures，andPrPtyping・Allthescpar乱nleterSWer！＄im肋rin  
the transmission studies ofprimaryand se00ndary－ 
加皿喝e血：mke，hd仏血g血at血estminpro匹血50r血e呵P  
agenthmnotchangedsigni6candyfonowingsecondarypassage  

h humans．   

nerewere somedi鮎rencesin the resul也Or由仁仕anSm誌sion  

Studieswhichdesemfurthercomment．Theincubadonperiodin  
Wild－typemicewasreladvelyextendedinthevqI）（traLnSfusion）  
CaSe．However，thehierarchyofincubationperiodsindi晩rent  
inbred mouse strains was unchangedandthe most plausible  
explma（ionforthese丘ndingsisthat，ratherthanimplica血ga  
Changemagen（Characteristics，thetitreofinLtcdvitywaslessin  

thebrainsample丘omthevqD（transfusiop）caLSe．Thcdistribudon  
anddegreeofvacuoladonwasidendcalinthcRⅡImice．（恥2）  
VVhilethedisけibudonwasidendcalintheVMandHuMMmice  
thedegrecofvacuohtionintensitYWaSlowerforthevqD（tran＄－  
fusion）case．Th義variabihtycouldbedue tothemud11onger  
incubadontimesobscrvedinthese hesofmiceorduetominor  

Chaユー酢50r血es血propem朋．   

PrehminarylnWStlgatlOn Oftheindividuals diagnosed with  
VqJI）fonowingbloodtraJufusiondo心nOtindicatcachangeinthc  
nelmPa血0logid chamcterkdαOrVqD払uowhg s∝Ondaけ  
け血sion，althoughfurtherstudiesarerequiredtocon丘mthis  

obsemdon．   
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Figure2．VaくuOhtjons（Oringintherrt011Sebrain．Le5ionproFile⊂OmParisonofvC）D（transfusion）⊂aSeVerSUSV⊂JD（8SE）transmissionsto  
identifysimilaritiesinva⊂UO［arpathologyleveLsandregionaldistributioninmousebrains．（means⊂Ore±SEM；dashedline－V⊂jD（transfusion）case；  
SOlidIines－3xv（JD（8S亡）⊂aSeSfbrwi［d－tyPerni⊂e（diamonds－VC）D（BSE）A；SquareS－VCJD（85E）B；tTiangles－VC）D（BSE）⊂）andpub（ishedvC）D（BSE）  

forHuMMtransgeniqGトG9greymatters⊂Oringregions；Wl－W3whitematters⊂Oringregion5）  
doi：10．1371月Ournal．pone．0002878．gOO2  

VCJD（BSE）  YCJD（ぬn血sion）  HtJMM／vCJD（8SE）  目頭朋／血0笹an扇u＄加）  

T2¢  

Figure4・PrPS＜tyF，h9byWesternbTot・Brainhomogenatesfrom  
HuMM mi⊂eino（ulated with bothvCJD（8SE）andvCJD（transfusion）  

Show5imitarmob胸y and g～⊂05ylation profi暮e吋Pe28）as matelial  
frornvCJDpatients．（T28：⊂Ontr0lv⊂JDmaterial；antibody：6H4）  
doi：10．1371月Ournal．pone．0002878．gOO4   

blood transfusion associated ca紀，designa（ed here as vqD  
（transfh＄ion），andthreehistoricalvqTDc2LSeSdesignatedhereas  
VqJD PSE）A，B，andC・ThehistoricalvqJD caseswerenot  
inoculatedintothetranSgePicmice・DatafromvqJD（transfusion）  

inoculationofthctransgenlCmicewascomparedwiththatalready  
Published fbr vqJD PSE）・【12］Data丘om vqJD（transfusion）  
inoculadonorthewild－tyPemicewascompamdwithdata丘om  
thethreehistoricalvqIDcases．   
Mice were housedinindependendy ventilated cagesJn a  
Category3ficnity，mOni（Oredda並yandscoredforsignsofTSE  
discaseweek吋fromlOOdayspostinoculation・Micewerecul1ed，  
WhenclinicalTSEwaseviden【orforanimalweLhreasons，by  
Cervicaldisl∝adonandthc brain bisected sa摩ttdy；OnC half  
丘ozenforbiochemicalanalysisordiseaLSe－aSSOCiatedprionprotein  
aLndtheotherhalf丘Ⅹedinformalinforhistolo訂・   

Vacuolation scorng was perfomed according to pubhshed  
protocoIs andlesion promes gencrated・【34，35］lmunOCytO－  
ChemicaldetecdonofalmoimalPrPdeposltlOnWaSPerfomcdas  
pubhshcdandWestemblottingofdise2LSe－aSSOCiatedPrP丘omthe  
frozenhalLlbraincarriedoutaccordin女toHeadeLaL［12，25］   
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W／VCJP（8＄E）  

‘   

Figur●3．Dot●dion oIabnormalPrPin th●mOuSO brain．  

1mmunoqt∝hemi⊂aldete⊂tionofabnormalPrPdepositioninhippo－  
⊂amPUSandthabmus（fateralposteriornudeu5）ofHuMMtransgenic  
（withadditionaJ40xmagniFi⊂ationoffloridplaquestrudure．seebox  
Iowerlef（）andVMwild－tyPemkefollowinginoくULationwithvC）D（8SE）  
andvC）D（transfusjon）rnaterial．（S（alebar200llm．anti－PrPantibody  
6日4）  

doi：10．1371小）urnal．pone．0002878．g003   

SequenCeS，aLndsurviveforthe samelifespanaS nOn－tmnSgenlC  
miceorthesamegCneticbacksround（1290h）withnoadverse  
e鮎cts and nofeatures ofspontaneous TSE disease．W辻d－tyPe  
miceOinesVMaLndMII）areinbredLinesusedroutindyforstrain  
typingofTSEs・RIIIisa叫agenotypelineandVMisa坤b  
genoty7Xline・［33］Useofmiceforthisworkwasreviewedand  
approvedbytheNeuropathogenesisDivisionEthics Committee  
forAnimalExperimentation．  

w㌫ご慧E慧荒．三冒慧£5ぎ慧；辞意：：Sg£  
inthcerebralroute，for vqJD（transfusion）and vqD（BSE）．  
Groupsof18tran5genicmicewereiQjectedwithinoculumata  
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別紙様式第2・1   

番号16  医薬品  

医薬部外品  研究報告 調査報告書  
化粧品  

勤番号・報告回数 
報告日  新医区分        厚生労働省処理柵   

一般申名称   乾燥濃縮人アンチトロンビン皿   
公表国  

研究報告のノ  フランス   

販売名  公表状況   卜8  

（企業名）  

＜背景＞  

ヒトのVCJDは、古典的BS塵に躍った畜殺牛のプリオンを食料として摂取することで感染する。非定型BSEは、高齢牛では殆どが無症候  
使用上の注意記載状況・  

であるが、最近ヨーロッパと北米の畜殺場で確認され、これらの新しいプリオン殊に対するヒトの感受性についての問題が授起されてい  その他参考事項等  

函                   る。  代表としてノイアート（献血）の記載を示す。   
＜方法／主な所見＞  2．重要な基本的注意  

究            古典的BSEと非定型BSEに感染した牛の脳のホモジネートを、以前に古典的BSEのオリジナル株に感受性が高いことを示したヒト以外の       （1）略   
報  霊長動物モデルであるカニクイザルに脳内接種した。こうして発現させた疾患を、臨床兆候、組織学、異常プリオンたん白の生化学の点       1）略   

から比較した。非定型BSEに感染した1頭のサルは生存期間が短く、古典的BSEまたはvCJD接種動物のいずれとも異なる臨床的展開、       2）現在までに本剤の投与により変異型クロイツ  

告            組織変化、プリオン蛋白（PrPres）パタpンを示した。加えて、非定型BSEの接種動物におけるPrPresの生化学的特徴として、OCta－repeat       フェルト・ヤコブ病（vCJD）等が伝播したとの報   
の  領域のプロティナーゼKへの高い感受性を有していることが判明した。我々は、感染牛と同じ郡に住んでいた孤発性CJDおよびMMtype       告はない。しかしながら、製造工程において異常   

2PrP連伝型の4人の患者のうちの3人に、同じ生化学的特徴があるのを見出した。  プリオンを低減し得るとの報告があるものの、理  
癒            ＜時論＞  論的な†CJD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。   

することは抑えるべきである。   

報告企業の意見  今後の対応   

霊長動物では非定型BSEの方が古典的BSEよりも病原性が高く、孤発性CJDに見える症例と結びついている可能      本報告は本剤の安全性に   

性があるとの報告である。  影響を与えないと考える 

これまで血妹分画製剤によってVCJD、スクレイピー及びCWDを含むプリオン病が伝播したとの報告はない。しか      ので、特段の措置はとらな   
しながら、万一VCJD感染者の血紫が本剤の原料に混入した場合には、製造工程たおいてプリオンを低減し得ると      い。   

の報告があるものの、製剤から伝播する可能性を完全には否定し得ない。そのため、弊社の血凍分画製剤の製造   
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   

応じて工程改善を実施する予定である。   
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【9，＝】．Tw亡叫一Onem峰山扇血a血卯0孟＝オd血itesqDwere  
r血edto血eMedcdCmt亡rhV訂Ona，Idydu血冨山亡pe云dd  
200ト200ヰ・Tku由were p甲C甲亡dむ18bou巧pOStrmOrtem  
a∝Odingtoeぬb肋d訃l阜d血e5r中城ng▼5漉け弧d ethi（3，  
Br血w打亡00tlo樋山dn叫再血亘㈹ヤー鱒H和一嵐n5W亡re  
丘0認n 如Id虞0長d at －800cⅦnd biddlemic山武u出銭W亡托  
画血dTh亡padmt訂叩mCOmpa如白瓜ば血e脆代nt  

BSE  

F；9UrellD‡agrimrrtati（rePreSentathnofNst0l09iくIedon＄．TopographkdistTibutionofspongiosis、（aandb）org持osis（⊂andd）inBASEand  
⊂8SEjnfededp血1ateS．Thel6ionsweres（OreafromOto4（negative，nght．ni］d，mOderate．andsevere）．  
doた10．1371月OUrnal．pon色0003017．g00】  
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BASETransrnissiontoPrimate  

WestemblotsubtypesofsqDdescribedbyParchieta】17］：＾瓜11  
Pcas亡⇒，MVl（2），Wl（】），MM2（句，ゝfV2（句andW2（3）・ 

Non－humanpnmatemodel   
CYnOmOlgusmacaqt）eSPLaco（MjhwimkT可，Capdve－bred丘om  
血亡C亡1－けe de Recberche e－1f■dmatologie（Mauridus），、代re  

ch亡Cbd払r血e absence orcommon prlmatepath喝亡nSb亡鈷re  
in1POrtationandhal－dlingln aCCOrdal－CetOnatjona】guidelines・  
Animals、Verel－nain†ainedinbio）0gicalsecuritYleve）3al－imal  

hci）itiesa刀dcliniealexaminadonswereperfbrmedreguhrly．Tbey  
werehurnanelyeuthali2＝edattheterminalstageofthedisease，and  
tissues were either紘ed in Carnoy’s 鮎id fbr histolo由cal  
examination or snap一打oz印inliquid nitrogen and stored at  

－800c触・bi∝h何元d弧扇ys萬・．■   

Neuropatho7ogyandimmuno⊂hemistry   
N伽rOPathologyandin1munOdhemicaldetecdon ofproteinaseT  
res如2Lnt Pdonprdeh（Pr什es）and GhaHibriDaryacidicprotein  
（GFAP）wasperfbrmedonbrainsecdonsasprevioudydesoibedl12】・   

PrPre5analysIS   
Tissueswerehomogenizedto20％トv／可fhalconcentradonina  
5％stcdeかcose solution・hhびWaS pur追亡d accor血噂tO a  
protoco）opdmi2edfbrstraindiscriminationh＝Ⅷm止MmtS【13，14］  
piscIiminatory kit rd－3551177，BioRad，Mamesla Coquette，  
Fr弧Cヰ 鋸e恥 bmh hon－OgenateS“rere 肋 su句∝t亡d to  
proteoly並びhgeith訂0・4ドg（“】0、V”concel－【mtion）orヰドg（“最由’’  

concelltrati血）ofprot由一a父K／mgorb血n匝－alcol－Cenけadon）ina  

Fronta（Cortex  

SPe亡ia】bu鮪rthatpaユセanyprot∝tStheN－ter7ninalpartofPrPresin  

OrdertoincTeBLSeStraindiscrhinatior），andthenpur坑edPrPresIVaS  

COnC亡ntratedby⊂entrifugadm・Purned，nOn－humanprimafeand  
human samp）es were processed fbr Western blot analysis as  

pre、ぺbudydescribed‥bri叫，Sampleswereseparatedbye）ectropho－  
resisona12％SDSpo】yacrYlarrddege），blor（edontoanib・OCelIulose  

Tnembr2uleanddetectedbytwomousem皿Odona】antibodies：dle  

andbody丘omtheBioRadDiscrhhlatOrykit・Whichtargetsthe  
epito占ewGQPHGGXwithhtheN－Temhaloct2LrePealregionat  
PO義一ion57p88，and3F4，WhichtargetstheepitopeMKJn4in也e  

hydrophobic core atposition109－112・Tbeproteh bandsw亡re  

VkuaLzedu血gaperoxidase・｛C可ugatedgoatanti棚OuSe2ultibody  
andchemi】umhびCellC亡．  

Res山ts   

Tran5mission⊂haracterbti⊂SOfBASEandBSE   

Cl立正d鈷血res・TheBASE－homhdmacaque血veloped  
C五山ds卸5濾era21month5hmb濾onpdd・C塩山m】s料鳩  
evoh，edslo叫d∬ingthefhTSt払IlrmOnths，beingl血itedtomnd  
tremor and myoclonus，W払o11timpauTnent h coordinadon or  
locomotion，and、dthoutanxietyoraggressiveness・hthelastmo  
the亡払正dpict廿亡rapidywoTSmedw池＝壷del－CeOrm年JOr5padd  

disorientation（theanimaldidnotreco謬IizeitsenvirolⅥ1entand  
5∝Ⅰ－1亡dlo虞initsca許），CO訂正vetroubles小orec濾ば払dl∝粛ion  
2Lnda土intervalsunaccountab吋StOPPedeating）and血e甲PearaJICe  
Orhcoordmdol－and蛍se甲罠bdu汀－；howevビ，呼野bteandgenel・d  

伽ne＄Wem義ntahe止血th叩誠awa5p亡r鈷md出thetem血d  

白A＄E  BASE  
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Figure2．Histopath0logyaTtdPrPresimmunostaining．Spcngioiis．ghosi5（GFAPstaining）andPrPresdepositioninfrontal⊂OrteXandobexin  
BA5E－and⊂8SEvinfededprinates（origha［magnifkationx200foruspongiosisandgrjosis，×400fbrPrPre5年aining）．Lrnmuno5tainingofPrPre5WaS  

Performedwith3F4monoclonalanti－PrPantibody之血eipr所einaseKtTeatmenta5PreViou51ydes亡ribed【11LNostainingwasobservedinthebrainof  
⊂On打0＝1eakhypパmates（datanotshown）inthese⊂Onditions．  
doi：10．1371月OUrnal．pone．0003017．gOOヱ  
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8A5【TransmissiontoP再mate  

LEELmOhistodlem叫坪ist・re2）．IntheBASE－in危cted  

肌血d・打h萬Wa5血jbutedina虚凪ISeS㌍叩dcpa伽m（ei血er  

fineandsandyorrough吋graululaT）with）ammarellhancementin  
血ep衰亡tdco血Ⅹbutnoddence♂plaqueち即肌Whens血ned  

扇血tl血蝕Ⅳh亡■r（data not血own），Wbα亡aS CBSE一山たded  
誠血曲 had we止 d血沈 叩l叩dc’kbdng bu－ muldpIe  
htemdy一紙血Ied打P托き唱訂軍teS弧dchaふctddcplaqu朗【9】．  

■straindis⊂dminati6nbyproteinaseKsenskivityand  
a而bodyreactivity   
Wcmadeuscofatechniqtledevclopedtodiscrhinateand  
Classifyprion strainsinsmallrumit）antS L14】，based onthe  
劇晩rendil把ISitivityoftheo∝apePtideandcorcreg10nSOfPrPres  
protehさtOPrOt血鮎eK（P呵dg感ion・Con廿Oudcdn鱒onsor  
PrOtCO匝anow亡da町ain－dq）endentthresholqofr研一Walofthe  
OCt叩CPddcs・Tl壷method，inustratedinFigureSl（SuPPle椚nentary  
da呵，Wa‡餌∝也虚』y叩p鱒d最〉r血牒昭Ⅷ如机k鮎tca5亡Or  
CBSEha脚【15】弧db義nowb∝n血idatedbytb亡European  
ComisdonfbrregulaTu＄eOn丘eld・We adapted thistestto  
pdm出epdonぬ甘hちu血gonly血ehiか訂PKconcenb・adonand  
Sub5t血血g血亡mOnOdond．弧dbody3Fヰ出 血e andくOr亡  
鱒呵toma侃queandhwnanhP．  

S七喀eOri肋亡日加26mon血spo虞hod衰onぐmblel）．Thc加O  

CBSE－inoαkted 肌im並 had】ong打inc止血m5 ドIids  

（37・5monthg aJld stuTViv適（州month⇒ddpite a pztsumab～  
1呼i血1gdo紀（100mgc血t滋ni喝a‘10一応Id昆ghαhn℃S  

COnOmt血叫MoTeW訂・血亡C貼cd pn父ntadon wチS V㌣  
血相亡■血血厄kl由鮎賊td喝か恋h血痕∴血d 肌氾呵 m  

COmbinadon涙血in亡00r成田血鵬，託VFea坤c仕mor，弧d】0由べ∬  
呼匹bt亡tOthepdntornearstmdomThefburむ1imz血hocul出d  

Wi血humanヽ′qDhadac払icdⅣOlud皿卓論a訂tO丑胤＝才女血ma血  
h∝山水亡dw沌h8SE；山ou油壷血l闇Pm】on酢dswdⅥ血（幻to  
37mon叫・   
Ⅱi虞opaA0logy（椚伊1re811nd2）．lntheBASE－inocuhted  

血imal，thecortexshowedwidesprcadspon由05isandgLosisthat  
Weree甲CCia叫prom血cntinthefourd）and丘fthhy亡rS．SponglOSIS  

Wa5intenseinthe丘onta）cort亡X，Wi血alossofpyramidalceus  

thethirdand舐hhyers・Lesionsintheparietalcortexw亡re亡V亡n  

moreseverc；witha．co両脇tdisappcmceofneuronsinthe  
払山一1叩廿・In血e cBSE壷∝山虹亡d anim8血，甲¢n辞0鮎肌d  

dio虚sw亡rCmOredis∽te，aLndmainly血tedtheoccipitalcorte3L  
In血eok弧dc亡rddlum，血el壷on5¢pongi血弧dlo550r  
叫亡弧d訂弧血∝皿司Y訂el彷SprOnOun⊂dhMEtban  
cBSE－in危ctedanimaLs．  
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8AS亡Transm盲ssiontoPrimate   

Ban血唱P誠em5hlV亡或muots払l】0Ⅶ－gpre－加ament扇山a  
h妙PKconcenb・ationareshowⅥh恥re3・Bo血vqlD／ぐBSEand  
BASEreactedstronglytoandヾOrCantibody（Pane）A）・．hcontrast，  
vqD／dSEalso代adedweauytoand一叫甲ddeandb中（‰亡】  
呵，Whereas BASE r亡aCtivity was abolkhed㌍anels B arLd C），  
山並Q血ga訂adientorr亡占虞ancetoprot亡Olysis♂血eNtem血al  

p訂t♂th亡PrPres・mmg血es亡StTai鳳hc如Ie，thesi訂1a】wa5  
abもsbedfbrbothcRSEand鼠鳩E釘aiび担atand血owヰ   

nemethod also revealed notabk dihces ofoctapepdde  
S餌SiddりtOPKh蛍晩renttypesばhⅦ血p云皿dk亡鮎ei晦w岱3  
2Lnd4）・Comparisonsofdlerelativesignalswithbothzuld－COrea・1d  
antt－OCtaPePddeal－tibdiesforeadlSZuT）P）eindicatedthttheN  

！emlindp訂t♂Prh亡S丘om、qD弧dぬeVV2sl血切）eOrSqD  
were蝕・mOreSenSidvedlaneithertheM：MlorVVIsubtypes（払nel  

呵・TheMV2餌玩沖eShoweda5廿Ongr血l∝tOprOtedy壷止血  
was cI亡dyd瓜ー亡nt伍om山e8ÅSE－；血dp血ぢhow亡Ver，  
threeofthcEburM加侵subtypeCaSeSeXhibitedtheszLmeSlgnafurea5  
BJWE，andthefburthcasehada密慮cantproportionofPrPres  

w氾＝milltadoctap甲dder呼00，出血ownin晦∬e5，h血c出払g血e  
c血tenceortwotypesorPrnⅦ（them再訂i吋bdng押21   
A皿fbur cases had c塩nical丘atures consistent withthe ML12  

subtypeaSdescribedbyGambettietal［161：COmparativ叫Ibng  
血1eSSeSdominatedbycognidveimp虚rmentfo1lowedbyaphasia，  
andlaterintbeぐOurSeO一山be溢血eappe訂弧∝Orpymiddl肌d  
extrapyranidalsigns－ogether、dthmyodonus，butnocerebe追訂  
s如s・Neuropatholq訂WaSal餓一作ica】ortbc皿25ub明喝W油  
m勾Or COrticalsponglOSis andlittle or noinvoIvement ofthe  
cerebellum（rable2surnmarizesthe elinica），laboratory，aA－d  
ne∬OPaIhologicalfぬⅢresoreaChca父）・  

ObsemdαlCOnCemedo叫oneanimal．itsstnvivalwassubstantiany  

Sho托erthnfbranthemacaqueshocula（ed扇thdasdcaJBSEas  

Wd祁血e m勾or吋or血00ein∝d衰亡d、血human vqD．  
1lorm，in飴痛打e甲e血mbbyo山肌OnatOd㌦6macaque5  
ill∝d如edi．じWkh50mgor亡BSEb血l，nOIlebd弧incubadon  
匹idばl捜‖加血30month5l17】，誠dhumむ血db■m喝血cmice  

haNebe飢fbundtobehigMysuscepdbIetoi】1危cdonⅥ壷hBASE，ar）d  
CmPle叫resistal－ttOinftctim扇theBSE118］・1fBASEisTPOre  
PathogerdcthanchssicalBSEfbrprlmateS，1tCOuldindicateamore  
r亡ad］ytrv19nis扇bleiI壷cdon丘omcatdetohumansthaLnpreliousけ  
甑坪班d A pre塩mha叩dd ofo柁止t柑皿訂正虫onis cmmdy  

OngOing†br血mtaⅣ壷kaぉ6∬nen亡49n10n血s通訂0一心do血g  
th亡托isnoin虚c慮on orb・mi感on；howev訂，血ei11dっ餌ion  

periodfbno扁ngsh通aroralchan飢ge涙thcBSEinanalready  
COmpletedex匹lTI】1印tW郎60mo】l血L  

’rhediseaseinducedbyBASEwasdifEtrentinaBrespects丘om  
tha亡induced by dassicalBSE・rIbe clinicalpresentadon was  
Chancterizedbymi］dtrmorsarLdmyodonus，PrOgreSSlngtOa  
rnaiked cognidve disorder，induding spadaJdisorientadon but  
扇止血taml呵，噸F6Siveness併lossorappeもte・1ncontrast，  

CBSEpresentedsignstofan氾etyandaggressivencsstogether扇th  
PrOgreSSive di餌cultiesinlocomotion aswellascerebetlar喝nS  
帥両oraI誠h），弧d severe d亡CreおeOr甲匹dte前山concul・r亡1ュt  

Weightloss・Thc widespre左d spongifbrmledonsandloss of  
押通ddcdlsh血e血rd叩d丘触！叩亡円Orthe£・Ontd＝∝汀比Ⅸ  
to紳甘血也e汰V訂e  細Ie5ions00dd explain the  

亡聖ad出血血mtadonseenhl  prα血払entcp騨l加esi卯  

血¢8AS払h丘ddmon  
htb亡bbex孔ndc亡rebdl  

丸山亡SeVeriⅣOflesion5  
血ehcoordinadonseen  

h卿缶Ids  pIaques，止帽‡ほ丑mark  
Dis⊂USSion   

WehaveshowltthatBASE，theth・Stidend鮎datypicalstrahd  

BASE払  hh彷qu‘mo止町，md  

hcattIらbutdoes50h  
也e鱒垂叩  .that plaque deposition BSE121，卸衰ng丘oma5yl一匹Oma血c濾1e，is血虚uebナL仁  

山ocdation to a甲eCies ornon－human p正mate■Å愉ouかth毎  

kD  

AI】ti・｛0陀Ab ゝ  

3f埠（109－112）   

A頭重叫叩ideAb  
（57・88）  

1 ユ 3 MW  7 ‡ 9 10 1112 13  
dコ旧hm  

Fi9LJTe4．EledJ・OPhoreticana［ysi＄anddiffe（entiaIsens；tivitytoproteolysisofPrPresirtdifferent5tJbtypesofC）D．PTPresfrornhuman  
bl扇nhomogenates（MMl．MVl，Wl，MNRMV之orVV25ubtypesofsC）D，andvCJD）werepurifiedunderhigh⊂On⊂entrationsofproteina5eK．and  
d由ededw托hmono⊂lonalantiねdiesthatrecognizeeitherthe⊂Ore（3F4．PanelA）orlheo由PePtideregion（Pane咽oftheprotein．Thepropor60n  
ofPrPre5Withanintactodarepeatregiona触rPKexposureinW2andhumantorma（aque）vC）Owase5timatedto’beo叫one－tenthandone一  
叫en鹿thashighasinanMMIsu叫匹d5UD．re5PedNe帆  
doi：10．1371月OUrnaLpone．00030け．gO糾  
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8A‡ETransmi感ontoPrimate   

TTLeirriskfbrhurnaJuisullboⅥ一and恒hcsu句ectormnlent  
或u亜甲山∝匹血nent山mod亡khch血gprimate5・CBSEhasb亡m  
ShoⅦ1tO k r叩mdble fbr hum弧C鮎∝Or叫P，but血亡  
COmpamdveriskfbrhumans・dBASEandother嘲icalstrains  
BSEi5或mwbown，andit5Ch誠仏don浦h叩如叩anyy亡am  
Ofepidemiologicalsurvea7anCeaLndmo）ecularbiologiciltestingor  
btbhⅣine弧dbumanpop山慮on已   
n亡鮎t‾caま盟OfBÅSEin c如tlehad恥亡l∝廿呼horedc  
pr通es血IaartOtheMV2stibty7XOfsporadicqDpadentsL2】  
叫t呼th灯心血血eprぢ00CeOramナloid画aqu亡Sbbo血血ecade  
肌d血ep濾即喝牒喝許如dapo由ぬ1e払止be加emBASEand血s  
Sub吋匹ば5qD・How即qOurR貼tγPhgtedmiqlella5ShoⅥl  
that，hthep】imte，PtPresofothqMV2sqDpad瓜tSeXhibiteda  

resistancetopr鱒鴫適di脆rmt育omth乍BASE－b鈷ctedprimate，  
wh亡rtaSPrPrtshmvqD・inLk†rdpatientsandprimat亡StXhave  
5細山y・mObsや濾on，b許血訂扇鵬血e血c亡ぼ’am可dd  
plaqueshtheBASE一触dpTimat亡，Weakmsthe］ikdihoodofa  
血出1b止bdwe亡nおAS】ミ㌫dMV25血t押eSqDp虚血底  
Imcom叫血e申出追c点伊雨u托ば汁P代5h血e蝕鳩駐h鈷d亡d  
prlmakwa5油to血虞託mhtk∝ぱぁurp衰mb扇血血亡  
MM2codcd餌bりp亡Of5叩a虚cqD【7】．Itishter飴血g仏訳誠  

Atthemolecularl亡Veもundercondidonsofhighprotehasepre－  
treatment肌d・detecdonusulgtWOaJltibodiesreactlngWitheither  
弧ep血匹h血eNtmhdo叫pddere匹虹ー曙100Or血亡COrC  
ofPrP，BAS寧弧dcBSEweredearly血血guishableinprimatc・  
RASEwasdetectahleonlybythecoreandbody，WhereasfJ3SE  
was detectible by bothandbodies・We esthated thatthe  
propordorLOfoctapePdde－re虚staLntPrPresmoleeulesintheBASE  
br血bom喝甲山亡Ⅶ＄On吋am』払don（≦l／1（りortbtor血c  
cBSEb扇nhom喝印ate・¶e曲mcein∝ta押dde5en51bⅥⅣ  
toPKh加代en亡BSEandvqPil－maCaqueSOn血eon亡hand，誠d  
糎1如叫頑icqDinhuman50n血亡叫訂hand，is血－ilarto  
whatiJ2LSObservedbetw亡emdiSEanddassical′scrapieinsheep．  
nismethQdcannowb亡tuedtotestbothruminantandhurnan  
sample＄tOident坤sim鮎扇ties皿d血ぬm∝5h血eirmolecular  
protehs脚ures，andto血plementtheclass抗cationofruminant  
∽dpo鱒ib毎bum弧S打義m・   

Although，d由虚ta）epidemi0logicalstudieshaLVenOtfoundany  
駄kbetwe亡n肛ー叩iein5b亡甲弧dgoa出；a∬dhl皿肌qD，neWer  
mdLecuhrbiol顧a）studiesnowindicatethatabouthaFofan  
cas6Ofsqapleareductopreviouslyundd亡dedatypitalstrains  
【19】血虞a代印dmmt叫打払Sm辻占u亡tO血e甲弧d血c亡t2q・  

Anti－COreAb  

3F4（109－112）   

ぜ承簡  
Fi9ure5．雇1∝trOPhoredcanalysisanddiffqモnthlsensitjY汁ytoproteolysZ＄OfPrPresindifFqentMM2UDpatients・PrPresfrom  
humanb7ajrt▼homogenates（MM20rMV之subtypesofsCJD）andfrom p汚miteexperirnenta［レinfbctedw仙BASEwerepuri6edunderhigh  
⊂On⊂en拍tionsbfprotdnaseK．anddete⊂tedw丘hrnonodonalantibodiesthatre＜Ognize鱒herthe⊂Ore（3F4．PanelA）ortheodapeptideregion  
（Pane18）扉theprotein．  
doi：10．1371／ラOUmat．POne．00030け．g∞5  

恕pL。50NりWW叫0分naOrg  Augus（2008lVolume3IIssue8le3017   

298  



BA5ETransmi55iontoPrimate  

TabJe2．SummaryofMM2subtype5POradi⊂CJDpatknts．  
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Estimatingthepathogensafetyof  
一般的名称  

公表国   

manufacturedhumanplasma  
products：app＝．cationtofibrin  米国   

研究報告の公表状況  Sealantsandtothrombin． 

販売名（企業名）  
Horowitz．B．andBusch．M．  
Transfus、ion．48，1739－53（2008）   

本稿では，米国で最近上市された2種類の血液製剤（トロンピン及びライブリノゲン）を用いて，パルボウイルスB19（B19V），A型，       使用上の注意記載状況・  

B型及びC型肝炎，HIVならびに変異型クロイツフェルト・ヤコブ病（ⅤりD）関連プリオンの病原体感染l」スクを評価した。特に，A  その他参考事項等  

型肝炎ウイルス（HAV）及びB19Vは，エンベロープを持たないため不括化がより困難であることから本試験の対象とした。これら血       BYL－2008－0323  

研                                液製剤の製造過程では2つの異なるウイルス除去工程が使われている。各病原体の女全域は，出発原料内の最大ウイルス量と製造工   

究  程の除去能との比較によって決定した。フィブリノゲン及びトロンピンは，ともに1バイブル当たりの病原菌が伝播する残遺リスク   

報   

昔 の  ，， 
概、  ルス（西ナイルウイルス，H5Nl型インフルエンザウイルス，重症急性呼吸器症候群（SARS）ウイルス又はチクングニヤウイルスーい   

要  ずれもエンベロープを持つ）の脅威に関しては，現在の製造工程が完全な不活化をもたらすことがわかっている。したがって，血凍  

製造業界は，血液製剤の安全性を増強するために過去10～20年に実施された多くの改善点により，優良な安全性プロファイルをもつ  

製品の製造し，提供していると著者らは結論付けた。   

報告企業の意見  今後の対応   

著名な2研究機開が発表した本研究では，新たな脅威として現れ  
たエンベロープウイルスに対する完全不括化法や非エンペロー  

プウイルスやプリオンに対する実質的除去法など，病原体不特化  
接が常に改良され続けてきたことを確認している。したがって，  

実質的リスクが存在する血液製剤と違い，血紫分画製剤における  
病原体伝播リスクは極めて低いと考えられる。  
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Estimatingthepathogensafbtyofmanufacturedhumanplasma   

PrOducts：apPlicationtofibrinsealantsandtothrombin  

βerJ7αd月bro比／f比α〃d腫cわαgJβ比∫Cわ  

roducts derived from humal－ plasma have  

importanttherapeuticuses，incIudingsubstitu－  
tion therapy for hemophilia and prlmary  
immunede丘ciencydisorders．pJasmaexpanders  P  

BACKGROUND：PIasmafractionatorshaveimpte－  

rnentedrnanylmPrOVementSOVerthepastdecade  
directedtowardreducingthelikelihoodofpathogen  
transmissionbypur沼edbbodproducts、ye＝ittIehas  

beenpublishedatternptingtoassesstheoverarlimpact  
Oftheseimp（OVementSOntheprobab冊yofsafetyof  

thefinalproduct．  
STUDYDESJGNANDMETHODS：Safetymarginsfor  
humanimmunodeficiencyvirus（HN），hepatitisCvirus  

（HCV），hepatitisBvirus（HBV）．hepatitisAvirus（HAV）．  

ParVOVirusB19，andvarian＝omofCreutzfeIdt－Jakob  

disease（VCJD）werecalculatedforthetwofibrinseaト  

antsticensedintheUnitedStatesandforthrombin．  

Theseproductswerese蔓ectedbecausetheiruseina  
CEinica［settingis，inmostcases，OPtional，andboth  
wererelativelyrecentFyapprovedformarketjngbythe  
USFoodandDrugAdministration（FDA）・Moreover，  

thrombinandfibTinogenbothundergotwodedicated  
Virusinactivatjonstepsand／orremovatstepsinaccofd  
Withtherecommendationsofregulatoryagenciesworld－  
Wide．SafetyrnarglnSWeredeterminedbycomparlng  
thepotentialmaximumviraJIoadsincontaminatedunits  
toviraick）aranCefactors．u酌malelyleadingtothecaト  
Culationoftheresiduat（iskperviaL  

RESULTS：Theresidualriskofpathogentransmission  
PerViafwascalculatedtobelessthanlinlO－15for川V，  

HCV，HBV，andHAVforbothfibrinogenand佃rombin・  

Owin9tOthegreaterquantitiesLthatcanbepresentand  
itsgreaterthermalstab冊y，thecaIcutatedriskforpaTVO－  

Virustransmissionwaslin500，000vialsforfibrinogen  
andlessthanlinlO7pervialforthrombin－Assumlng  
thatvCJDisfく）undtobepresentinpIasmadonations，its  

l■iskoftransmissionbythesepu哺edandprocessed  

PIasrnade再vativeswouldappeartobeverylow・  

CONCLUS10NS：Thepathogensafetyinitiat付esimpIe－  

mentedbyplasmafractionatorsoverthepastlOto20  
yearshaveresuけedinproductswithexceltentpathogen  

Safetyprofi［es．Oftheagentsexarnined．parvoviruscon－  

tinuestohavetheIowestcalculaledmarginofsafety．  
【）espitethis，ParVOVirustransrnissionsshouldberare・  

Manufacturersareencouragedtocontinueexptonng  
PrOCeSSeStOfurtherenlargeparvovirussafetymargins  
andtocontinueexp［orlngWaySOfe“minatingprJOnS・  

after trauma and surgery and as hen10Static agents十3  

Plasmaproteins andtheirfunctionsaresodiversethat  

newapplicationsbrcurreI－tlvlicensedplasmaprotein  
PrOductscontinuetobeinvestlgated4andnovelplasma  
protein products continue to bc developed・5－7Conse－  

quendy，theTehasbeen anincreasein the quantityof  
plasma processed worldwide，and signi丘cantimprover  

mentshavebeenmadeinmanufacturingproceduresalld  
in plantdesignandoperation．Manyoftheseimprove－  

mentswereimplementedwiththegoalofassuringsafe  
Of plasma derivatives from transfusion－t剋Smissible  

pathogens・Theseincludel）improvedselect主onofdonors，  

2）useofplasmaonlyh■Om“quali丘edりdonorswhorepeat－  

edlypassviralscreeningprocedures，3）useofnucleicacid  
amplificationtesting（Njrr）methodstodetectandelimir  

natevirusbeforedlepOOlingofdonorunits，4）inventory  

holdpoliciesthata1lowinterdjction of‘‘window－Phase”  

AB8REVlÅTIONS：BVDV＝bovineviraldiarrheaviruS；  

11AV＝hepadtisAviruS：1D（S）＝infcctiousdose（S）；  

PRV＝PSCudorabiesvirus；SARS＝SeVereaCutereSpiratory  

Spldrome；S〃）＝SOlventノdetergen＝methodorvirus  

inactivation）；TN別）＝tri－（Jトbutyl）phosphale（血esoIventinS／D  

treatment）；VCID＝Variant如r7nOfCreuLzfbldt－1akobdisease  

thatinfectsmanandpresumptlVelyhasarisen丘omtheepl－  

demicofbovinespongifofmenCephalopathyincatde；  
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HOROWlTZ AND BUSCH 

MonteCarlomodeltoestimatetheriskofhumanimmu，  

nodeRciencyviruS（HIV）andhepatitisBviruS（HBV）ina  
hypothetjcalplasmaderivativesubjectedtowhatappears  
tobeasmglemethodofviralinactivation・Basedontheir  
assumptions，they ca］culated that the risk pervial  
approximatedlinlmi11ior）一Giventheseimprovements，  
thelreCentlicensure ofhuman plasma－derived topical  
thrombill，andthefrequentsurg】Caluscof6brinsealar）tS，  

COnSistlng Of負brinogenin addition to thrombin・itis  
tjrnelytoestimatetheirpathogensafety・Theseestimates  

areespecial）yusefulsincetheBbrinogencomponentof  
員brinsealantsisatnongtheleastprocessedbloodderiva－  
tives，WhilethemanufacturlngprOCeduresfortllrOmbin，  
Whetherpartofafibrinsealantkitorusedbyitse牲are  
typicalofdlOSeemployedwithl－10StneWerplasmaderiva－  
tives．Thrombinalld角brinogenbothuJldergotwodedi－  

Catedvirusinactivation steps and／or removalsteps．  

Fibrinogenandthrombinffomeachcompanyareeach  
treatedbysoIvent／detergent（S／D）・Addidonally；Omrix  

pasteurizesits負brinogenand nano丘1tersits thrombin，  
Whi］eBaxtervaporheatsbothcompor）entSfo1lowlnglyD－  
phjlization・The負brinogenpreparationcannotbenano－  
Blteredwithoutsu馳ringlargelossesin汽brinogen and  

貢bronectindue totheirlarge size．The presence of  
貢bronectinmaybeimportantsinceitcontributestocell  
adhesion．24ForHIVhepatitisCviruS（HCV），andHBVthis  

report11Pdatesestimatesmadebyoneofus（BH）in199025  
usingbetterinformadononviralloadsthanwasavailable  
thenandenlaLrgeSthepathogenlisttoinc）udehepatitisA  
virus（HjW）andparvOViruS，bothofwhicharenonenveト  
OpedviruSeS，andtheprionthatcausesvariantformof  
Creutzfeldt－1akobdisease（VCJD）．1tisanticipatedthatthe  

methodofapproachreportedherecanbeappliedtoother  
existlngOreXperimentalbloodproteinproducts・  

MATERIALSAND METHODS   

TⅣOdistinctmethodscanbeusedtocalculatepathogen  
safety．The丘rstistocalculatesaLbtymarginsbycomparing  
thenumberofinftctiousunitsordosesofpathogeninthe  
StartingmaterialtotheclearanCeCapaLCityofthemanuT  
facturlngPrOCeSS・Thesecondistomeasureclinicalout－  
COmeS，COmPaLrlngtheincidenceoftransmissjontothe  
quantltyOfproductinfused・取ansmissionsinaclinical  
settingshouldbeconsideredthegoldstandardsincethey  
invoIveactualbTmeaSurmgWhatwewanttoknow，and  
withthisinformation，Oneeanback－Calculateclearance  
FapaCitiesofprocessesfbrknownpathogenburdeI－S・On  
theotherhand，Clinicaistudiesofthetyperequiredcanbe  
extremdylengthyzuldexpensiveandtheresultspossibly  
misleading．Thefomermethodhastheadvantage小at  
estimatesofsafetycanbemadeinadvanceofclinical  
testing．Moreover，thesafetymaT由娼Calculatedforawide  
rangeofviruseslikelywil）alsobeapplicabletounstudied  
andnewlyemerglngviruSeS・  

u11itsbeforcpooling，5）employmentofpurificationpro－  
ceduressho冊1tOremOVeviruSOrprlOnSShouldtheybe  
present，6）theuseoftwocomplementaryor‘‘orthogonal”  
methodsofvirusinactivation，and7）theengineeringand  
design of facilities so as to prevent contamination of 
downstreamprocessstreamSwithupstreamfractions・  
Productsthatpromotehemostasisandtissuesealing  
fbuowing trauma and surgery are among the more  
recentlvlicensedhumaLnP】asmaproductsintheUnited  
States．Two盲brin sealants，One h・Om Omrix（NewYbrk，  

NY）andonefromBaxter（Deer丘e】d，IL）．arelicensedin  
theUnitedStatesbytheFoodandDrugAdministration  
（FDA），and Omrixalso recendyreceived approvalofa  
topicallyapplied山rombin・WhiletheycannotbetlSedin  
al1surgicalsettings，SuCh as to controlhigh－preSSure  
（artcria】）bleeds，these products have been shown to  

improvesurgicaloutcomes′reducethedmetohemosta－  
sis，reducebloodloss，andreducest）rgicalcolnplications・8  
SubstitutesforthesehumanpIasma－derivedhemostatic  
agents have also been developed・including bovine  
thrombin and recombinantTderived h11manthrombin．  
Bovine thrombinisantlgenicallydistinct丘■Om human  
thrombi11andhasbeenshowntoelicitahtibodieswhen  
usedinman．9Theseantjbodies，aSWe11asantibodieselic－  

itedtobovineimpuriticsintheproduct，eSpeCia）1yand－  
bodjestocoagulationfactor（F）V；haveresultedinsevere  
bleedingcomplicationsduetocross－reaCtionwiththeir  
humancounterparts・】○一13Higherpurificationhasreduced  

this complication，althougharecentreport14indicates  
thatantibodyformationstilloccurs・▲Productsmadeby  
recombinant teClm0logy have their own，SOmeWhat  
unlque．issues．Dependingon thegeneconstruCtuSed  
andthecelllinechosen，theaminoacidsequencemay  
difFerfromthatwhichoccursnaturally，anddifFerencesin  
posttranscriptionalprocesslngOftenresu］tinalteredpat－  
terns ofglycosylation or other molecular changes・15▲lg  

Consequently，血ImunOgenicityis a potentialproblem  
thatneedstobecontinuallyassessed・Also，dependingon  
SPeCiBc production deta鮎，man血ctunng procedures  
mustemploystepsdesignedtoinactivateand／orremove  
Viral contaminantS（and other potential pathogens）  
knowIltObepresentinthecelllineand／orinthecu止ure  
medium employed．20Additiondly，in many circu皿－  
StanCeS，thehighercostassociatedwithrecombinantpro－  
teinslimitstheiruse．  

hthepastdecade，manyeStimatesofthe．viralsafety  
oftransfusedwholebloodanditscomponents（i．e．，red  
blood cens，platelet concentrates，and fresh一缶ozen  
plasma）haNebeen published，witheach passingyear  
showing血provedviralandbacteria）safety・21ヱ2tnthe  
sametime frame，aSide froⅡ）mOnitoringclinicalout－  
COmeSand despitetheaforementionedimprovements．  
1ittlehasbeez】Publishedtoassesstheparallelincreasein  
Safetyofmanufheturedplasmaproducts・Arecentpubli－  
cationbylanSSenandcolleagues23usedaprobabilistic，   
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EST［MAT［NG PATHOGEN SAFETY  

Productsafeq，marg】nSCanbeca－1culatedbycon－par－  

1ngPOtentjalviral］oadswiththeviralclearancecapacltY  
hytheformutas  

VL＝NxC，   

WhercVLisvira11oad，Nisthenumberofunitsinapiasma  
pooIcontainlnginfectiousvirus，andCistheconcentra－  

tionofvirusinthoseunits，and  

SafetyMargin＝CC／VL，   

WhereCCisthec］earancecapacityortheabilityofthe  
processtoremoveorinactivatethejnfectiousagentbcing  
s†udied．  

immunode缶ciencyvirus），Ⅲ叫H（二V andWNVitisnow  

l代Ilestablishedtha［duringtheacutepreseroconversion  

Phaseofinfection（Pre－ramp－uP andramp－up StageS），  

virionparticlesinplasmaarehighlyinfectjous，WithlOor  
fewergeqin the entirc volume ofplasmasl戯cient to  

transmitinfectionfol】0Ⅵngparenteralinjection．1nconL  

trast，vira】partjclesI－reSent jn plasma from the same  

infcctedindividualshavesignjRcantlY（10－tOIOOOLfold）  

redueeditlfectiouS POtential wecks to years after  
SerOCOnVerSion・29L35・48・43ThereducedinfectiⅥtyOfplasma  

ViruS丘■OmPOStSerOCOnVerSionphasesofchronicinfectlOn  

isattributabletoacombinationoffactors・incIudingpres－  

enceofendogenousneutralizingantibodies，generatioI－Of  

defective virions（i・e・，1acking fullgenomes or other  

requiredinfectivity factors），andimmune selectjon of  

Virions with reduced fミtness．Hence，viralload distribu－  

tions observed during acute vers11S Chronic stages of  
infectionneedtobeadjustedbyafactortoaccountfQrthe  
reJativeinfecdvityofvirionpa血ctestoderiveestimates  

forthefunctionalviralloadduringcachstage■  

Aildonatedb‡00dinthe LTnitedStates，Whetherfor  

thepreparation ofcompor）entSOrforuseinmanufacp  
turedplasmaproduct＄，isscreenedbyserologicassaysfor  

HIVlamd－2，HBV HCV and hun－anlyl－1photroplC  

Virus－1and－2andbvNATforHIVandHCV Donorsare  

alsoexcludediftheyhavecertainriskfactorsthatmake  
theirexposuretovirusesorprlOnSmOrelikely．Addition－  

ally，Plasmamanufacturersscreendonatedゾplasmaina  

mlnlpOOlformatforHBV HAV andparvovirusbvNAX  
TheuseofNATgreatlyreducesvira11oadssincepositive  
units．missedbyseroIogicscreeningprocedurestypicallv  

havethehighestconcentrationsofviruS，Whichisalso  
highlyinfectious・Consequently，Withveryrareexceptjons  

OfconcordanttestingerrorsizbSerOlogyandNATscreen－  
ing，0nlyunitsthattestbothserologicallynegative（i・e・，  

Window－phaseunits）andthathaverelativelylowtitersof  

infectiousvirus（＜500－5OOOinfeetious dosesiIDsけmL）  

are pooJed．Furthermore，manufacturing pooIs are  

retested by NÅT before fractionation to assure that  

high－titerviremic unitswerenotmissed as aresult of  
erroneoustestiI】g・Asaresult，theprobabilitythatafrac－  

tionation pooIcontains a sign摘cantlevelofvirusis  

e虹raordinariユyrざmOte．   

Pathogeninfectious toad estimates are glVe王一in  

Thblel・Tbestimatethenumberofpositiveunitsmissed  

by the screenlng PrOCedures employed，Currentlv  
ObservedNÅrvie】ds，eXpreSSed as number ofpositive  

Samplespermi11iondonations，Wereadjustedtoaccount  
fortheamountthewindowperiodisbelievedtobecloscd  
thro11ghtheuseofN肛Fromthis，WeCO王】Cludethatfew  

plasmapooIswillcontainHIVHCVorHAVwh追econ－  
taminationbvHBVandparvovirusB19wiubeconsider－  
ablymorefrequenLBasedonthear）alvticalsensitivityof  
theNATassays，thediludonfactorsduringassay，andthe  

VOlume ofanindividualdonor unit，We CalctlJated the  

Volume…，★‥★  TRANSFUS10N 3  

Viral load 

Thepathogensofinterestformanufacturedplasmaprod－  
ulユSarelargelyvirusesthatarepresentinbloodpredomi－  

nantlyasce11－fre占virions（e．gリHBVHCⅥHIVHJWand  
parvovirusB19）・OtherexamptesincludeWestNilevirus  

（WNV）anddeIlgueViruses．ThenewlydescribedvC7D  

agent．presumablya prion，is also a potentialconcern  

dcspitetheabsenceofevidencethatitistranSmittedby  
purified plasma protein products・Z627 cell－aSSOCiated  

Viruseslike cytomegaIoviruS，Epstein－Barrvirus，and  

humanherpesvirus8arenotaconcernsinceinfected  
CelJsareremovedbytheapheresisandfi1trationproce－  
duresincommonuse．Bacteriaandfungiarealsoe鮎c－  

tiYelyremovedbvtheterminalsterilefiltrationsappliedto  
al】biologlCprOduets，includingplaLSmaprOducts，reCOm－  

binant products，mOnOClonalantibodies，and so brth，  
andthereforewillnotbeadd工eSSedhere．  

Forthe maJOrtranSfusion－tranSmittedviralpatho－  

gerlS，thevira］loadsaretypICa11vmea5ureda5genOme－  

equivalents（geq）permLofplasmabasedonresultsof  

quantitative NArTheseloads varydramatica11yduring  
thcprogressivestagesofinfecdonwith血ehighestviral  

loadsseentransiendyduringtheacutepreseroconversjon  
（i・（㍉SO－Ca11edwindowpe†iod）stageofinfcction；mOre，  

OVer，infectiousnessisals（）highest during this same  

Period．28，3Osubsequenttoantibodyseroconversion（and  

COincident withinnate and adaptive cellularimmune  
responsestoinfectjon），theagentsarel）eliminatedffom  

thebodv（e．g．，eradica仕On Ofinfection，aS OCCurSWith  

WNVIi瑚anddengue）；2）clearedfromplasmabutwith  

persistenceofcell－aSSOCiatedvirusintissues（e・g・，latent  

inねctions such as herpesviruses，parVOVirus B19，and  

“occult”HBVinfections）；Or3）persistentatreducedcon－  

Centrationsin plasma（i．e．，SO－eal1ed set－pOintviremia  

af［（！reStablishmentofchronicHBVHCVandHIVinftc－  

dons）・［nadditiontovariationsinviralloadmeasuTedby  

NAr；asinfectionsevoIvetheinfectivityofviruseschange  
profot）ndly・31‾39FoT HⅣ（andits modelagent simian  
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●ForHIV．HCVandHBV．aNATyieJdunitisd8fJneda8anantlbody・Orhopa地Bsu血oantigen（HBsAg）・negativedonationdetectedbyRNAand／orDNAscreヲningusingpooledNAT   
8yStOmS．Rate＄PreSentOdarepub”BhodratesfromUnitodStatosandEuropeanwho18・blooddonorscreeningprogram8・TB’78AlthoughMJ’yieldrat郎forthesevlruSeSamOn9SOul℃e   
plasmadonorsarBhZgh即納iso柏泊tbysourcopla5maPOIIclesthatBt（Pu［atethatonfypla8mafrom『ua伽ddonors”bbrelea8edforfractiona血nandthatfroヱenunltsb8heJdininv帥   
toryen8bllng－nterdk，t10nOfquarantinedpotentialwindow・Pha＄eUnitswh8ndonorslate｛t舶treaCtiv8for）nfectiou＄disea＄8rn＆rk8rSOraredeferredforotherrea＄On＄・79ForHAVandpar－   
vovlruBB19，Weu8etherateofdot8CtionofhightitervtrBmicdonationsbylow＄en＄kivityNAT＄Creeningofwhole－b100dandplasmadonor8，lrro＄PeCtlveofserostatuso川帽micunits・00・81  
†Thepercentagei＄dBtermlnedbydividlngthenumborofd8ySNATdetect8PO81tiv08amPlesbythonumberofdaysfromwhenadonorbecomesinfectlousunti＝here．issu珊cientantibody  
tob。detectedB。rOloglcally（HIV，HCV，HBV）orther8ls＄ufflcientantibodytorende｛thedonationnonlnfectious（HAV・PaⅣOViru8；SeeBuschetaL・82forcpnceptualbasisforthisapproach   
andKlelnmanandBusch83forappILcationofthisapprDaChtoHBV）．Thoresidua＝nfectiouswlndowperlod9aredefinoda＄thenurnberofdaysfromviremlareaCh［n9themlnirnalinfectious   
threshoJd（80ta91copypor20mLofplasma；Bu8Chotal．e4）tothe‡eveIofvlremiadotectedbypooled・SamPleNATlusingthevira（doubling－tjme5、duringtheacuteramp－UPPha＄eS   
estabtjshedforeachagent（20．5hrforH］V，10．8hr†orHCV，2．6day＄10rHBV，andapprox・1dayforHAVandparvovlrusB19）・Thlsyieldedp（e－NÅTinf8CtiouswindowperiodsDf12   
dayBfor＝一∨．7day8forHCV，33day＄forHBV，and2day8forHAVandparYOV血SB19・TheMJdetectionwindow9arObasedontimefromr8aChhgthe50percentsensitivityofthe   
NATscreenln9aSSayStOthepolntofseroconver5ionforHlV（11days），HCV（50days），andHBV（10day＄）ortheduratlono＝hee8timatedNATyietdwindowperiodforHAV（5days）   
8ndpaⅣ0V血＄B柑（5dayち）・  
‡Wea8＄umedthatth850p8rCentSenSMty18VeI8for8S＄aySuSedbysourcep18＄madonorsareinthesamerangoasthosereponedbytheNationalGeneticslnstitute（NGl）・NGINAT   
ass8y8areU8edbyapproximately60percentofthe＄OurCePJasmaBeCtOrforal＝帆喝Viruses・a5We11asbytheAmencanR8dCros＄forHAVandparvovirusB19・ForHIV－1・HBV，and   
HCV，theana研C80n8rtMtyquot8disthatofthe＆SSayRs01fwIthouttakingsamp10d＝utionsorpoo＝ngintoaccount（Schl頑beretal・79）・OperationalsensMv町t＆kesthesediJutionsinto   
accountandroferBtOtheImaX血umquantitythat00uldbepre8entlnthecontamlnatcddonorunlt・ForparvoYlrus，Om血■sacceptancerequirementforapoolof512unitsisEessthan  
lO，000goqpormLandthu＄forop◎ra血na】＄帥S肘叫W8＝S◎dlO．∞0×512（th8numborofun‡binth8minipooり・  
§NAToperatlonalsensltivftywasmu岬iedby700，thoa＄SumedvorumeofthedonaNon・8asodonthenumberofunitsmissedbyN〝rpermi＝ondonationsandapooIsizeof6000L・We   
aBSumethatonIyonBPOSithI8u州wm8nterafr＆Ctlonationpool・ForvCJD，WeaSSumed301Dpermいnacontaminatedu価  
『ForHrVandHCV，theinfectiousroadisconsJderedtobeequh／alenttotheviral10adexpressed11ngeqorcopies，giventhatwearerestrictingconsideratjontotheacutepreseroconversion   
viremicpha8e，Which19knowntobehighlyinfectlous（SeeteXt），andthat8erOPOSitiv8u州S†romotherdonors，WhichmlghtcontajnneutraJizingantibodies，havebeendetect8dbysero・  
10gicscreenin98ndexdudedfrornthemanufactudn9POOl8・ForHBV：We8imilaHyassumehi9h－Ieve＝nfectivityofwlndow－Phasedon8tions35r85butreduc8thistoaratioofllnlO・inpar（・   
bccau＄00fthe眈叫pre8enCeOfanti－HBsAginth8P［舶maP00LWeusedaratioofl：1000forHAVandpaNOVirus・Webefievethi5tObe）ustified8incethenputralizationcapa叫Ofanti－   
HAViswBIlestabl］shed．Wh他theratioofinfectlousunbtog8qforpaⅣOVirusI8Unknown，reSUJtsfromtissuecu）tureinfectlvity＄tudtesindicatethattheratioISl：5000forgenotypeland  
l：260，000for9enOtyP8亭88forproductsdovoidofparvovhsantibody，theIowestlDthathasbeenreportedonhfusionintoaseronegativerecipientis2×104geq，叩andthein†ectivityof   
productscontahingparvovirus且ntibodyhasbeenshowntobereducedconslderably・83g7・抽   
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FibrinogenProcessOuttine  ThrombinProcessOutline  

P00霊edPlasma  P00led Plasma  

iンで棚去声㌧ごこ士＝ぶて、。乞  「≒方．．刊こ髄よ灘ムっとⅩ加夕此㈱鵬長潮畑土詳細ナ：こ弘篇んぷミ   

1％TNBP＋1％TritonX－100  

Hvdrophobicchromatoqraph 

S′D一丁reated，Pur純dFibrin叩n  

60degC，10hrs   

D融帥er／u肘a一肌er  

Formulate  

Sterile何ter   

Nanofiltered，SID－TreatedPurifiedT11rOmbin  

Formutate  

Sterilefilter  

椚g・l・Pw5SOutl星－1eSbrfibrhogellandlhrombin・  

maximumgenomicloadlikelyto be presentir）afrac－  
tionation pool（Thblel，Column7）．This was adjusted  

downwardforHBVI叫andparvovirtlSB19toaccount  
forthereducedinfectivityofviruSthatoccursasaresult  

Ofneutralizingantibodiesderivedfromotherdonorsin  

thepool，SinceandbodyscreenlnglSnOtPerformedfor  

these prevalent agents・No adjust血entWaS aPPlied to  

HlVor HCV sincelater－Stageinfectionswithpotential  
neutralizingantib一）diesareinterdictedbythecurrently  

deployedserologictests．Althoughattemptstotransmit  
VCIDbyhumanplasmahavefai1ed，44epidemi01ogicevi－  
dence supportsits transmission by wbole b】ood and  
bl（）Odcomponents．45L47BasedoIlanimalmodels，itscon－  
Centrationislikely to be qujtelow，eStimated at20to  

30IDs per mL48with the use ofthis estimate，the  
maximum cor）Centrationinthe p】asma poolapproxi－  

mates O・003IDs per mL（3IDs［L）．and the total  
ma裏mumloadina6000－LplasmapooIwi11approximate  
lOヰjIDs（1もblel）．  

CIearancecapacity   

Theclearancecapacity桓pathogensisafunctionofthe  

exteI】t tO Which pathogenis removed during steps  

designedtopurifytheproteinofinterest，theinclusion  
withinthemanufacturlngprOCeSSOfdedicatedviralinac－  
tivationaLndremovalsteps，thepresenceofneuαali2・ing  

antibodyin魚nalproduct，andserendipitousinactivation  

thatoccurs・Theprocessstepsfor免brinogenandthrom¶  

binusedbyOmrixareoutlinedinFig．l．Asistypicalof  

modernplasmaproteinproducts，eaChprocessineludes  
two dedicated，viral elimination steps：負brinogenis  

treatedwithS／D andis pasteurized，alldthrombinis  

treatedwithS／D andispassedthroughapurposefu11v  
designed，virusremovalhlter（SO－Canednano丘Itration）．  

Additional1＄eaChchromatographicstepand丘1trationin  

the presence ofBlter aid can contribute to pathogen  
removal・Baxter’sTisseelis processed simi1arlyexcept，  

When鮎stintroducedin1998，itutilizedvaporheatinga5  
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TABLE3．Validatedvira（eIjminationwhenprocessingthrombh：Omrixprocess  

bgk‖orremoval  

Vims：  

Modelfor：  

Enve10POdvim＄？：  

H（∨－1 BVDV Sindbis PRV EMCV  CPV  MMV  

川V HCV HCV HBV HAV ParvovinJSB19  ParvovirusB19  
Yes Ybs Y8S Ybs No  No  No  

ND  

ND  

＞4．3†   

ND  

＞5．5  

＞9．8  

Cryo帽mOVa】  
Anion－eXdlan9eChromatography  
S／Dtroatment  
Cation－eXChangechromatography  
Nano印tration  

ND  

ND  

＞5，8  

ND  

＞Jl，4  

Sum：  ＞10，2  

▲
・
†
 
 

。
 
 

器
N
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D
 
h
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7
D
 
D
 
7
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N
N
丸
N
山
九
 
 

＞  

D
 
D
 
D
 
D
（
U
 
O
 
 

N
 
N
 
N
∵
N
7
．
7
．
 
 

D
 
D
 
D
9
9
 
 

N
 
N
 
O
 
N
5
．
5
．
 
 

D
 
D
 
D
 
D
8
 

．
 ■ Noinfectivityafter5minutes．Trealmentisfo【6hoursforthrombin．  

†NoinfectivityafterlOminutes．thefirsltimepointtaken．  
‡Noinfectiviけafler15minu始S．then椅Itimepointtaken・  
EMCV＝enCePhalomyocarditisvirus：MMV＝mOuSeminutevirus：ND＝nOtdone．  

HIVHCVandHBVexceedthechallengedoseforeachof  

thededicatedviralelimi【latjonsteps（i．e．，S／D，paSteuriza－  

don，nanO丘1tration，andvaporheating）．Consequendy，  
WhenthesamevirushasbeeIミStudiedineachofthetwo  

dedicated steps，thevalidated clearanCefactors exceed  
9log，andwherehigherdosesofviruShavebeenusedor  

morestepsvalidated，elearancefactorsaslargeas18log  
havebeenrepoTted．ThevaljdatedcleaLranCeOfnonenvelT  
Opedvirusesis sigmi伝candylessthan for enveloped  
ViruSeSSinceonlyoneofthetwodedicatedviralelimina－  
tionmethodsis e飴ctiveagainsttheseviruSeS．Parvovト  

ruSeSueaSpedalcasesincetheyareespeciallyheat－  
Stable，and onlylto2log ofanimalparvoviruSeS are  

inactivatedbyeitherpasteurizatioI－OrVaPOrheating・It  
Shouldbenoted，however，thathumanparVOviruS B19  
maybemoreheatvsensitjvethanthemodelsusedhere・49  
Nano丘Itrationissignihcantlymoree鮎c也ve，andOmrix  
hasshownforitsthrombinpreparationthatnanoa）tration  
removesapproximately6logofparvoviruSeS・   

Amorecompleteestimateofsafetymarginneedsto  
takeintoaccountthecontributionoftheotherstepsinthe  
process・thatcontributetosaLetYdespitenotbeingfor－  
mal1yvalidated・Itiscommonlyacceptedthatimmune  
neutralization contributes to HAV and parvovirus B19 
SafbtyandthattheneutraJizationcapacityofantibodiesto   

itssole，dedicated．viruSinactivationstep；S／Dtreatment  

hasbeen addedrecentlyAnotherdi鮎renceis thatits  

thrombin componentisisolated starting withBaxter’s  

activatedprothrombinfactorcomplex－  
TheFDAandotherappkcableregulatoryauthorities  

demand that formalviralinactivation and／or removal  

Studiesbeperformedandthattheseadheretointerna－  
tiona）standardsastheyrelatetotheselectionofvirl鳩eStO  

beused，theconductofthesestudiesunderGoodhbo－  

ratoryPractice訃Iidelinesandthecalculadonsprovided・  

Weneednotreiteratethoseguidelineshere，eXCepttOSay  
thatthemodelvirusesselectedwerechosentorepresent  
multiple viraltypes and，in particular，theviruses of  

COnCemforproductsderived丘omhumanblood・Thus，  

Viraleliminationstudiestypical）yuseHⅣbovineviral  

diarrheaviruStBVDV；mOdelforHCV），pSeudorabiesviruS  

（PRV；mOdelforHBV），HAVoranotherpicorn0viruSSuCh  

asencephalomyocarditisviruS，andcaninepaⅣ0viruS（Or  

ano血ermodelforhumanpam南川sB19）・  

Theresultsfromtheseformalstudiesfbrthe危brino－  

genandthrombincomponentsofOlnrix’sandBaxter’s  

負brinsealantproductsa代glVeninTもbles2and3and  

］五ble4，reSpeCdvely（SeeprOductpackageinserts，with  

updatesfrommanufacturers；SeeAcknowledgments）．The  

Clearancefactor＄forenvelopedviruSeSandthemodelsfor  
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TABLE4．ValidatedviraJe，iminationwhenproce＄Sjngfibrinogenandthrombin：  Baxter process 

Logk‖orremoval  

Vims：  

Modet†or：  

Enve－opedvけUS？  

HIV－1  BVDVoTTBEV PRV HAVorERV  

HIV  HCV  HBV  HAV  Pan／OVれ将B19  

Processandstep  Yes  Yes  Yes  No  No   

Fib「ino9en   

Cryoprecipitationナl〟aSh   
LyophiIization⊥VaPOrheaHng   
S／Dtreatment  

rh「ombln   

CⅣOPreCipitation十WaSh   
Anion－eXChan9eChromatography   
Lyop柚izalionlVaPOrheati「唱   
S／D treatrnent  

2．6  

＞6＿2  

＞6．6  

Sum二  ＞15．4  

13  1．5  1，8   

＞6．8  ＞7．1  ＞6、5   

＞6＿5  ＞6＿7  NA  

＞14．6  ＞15．3  ＞8、3  

ND  

l．5  

NA  

＞1＿5  

＞  

9
0
9
 
 

N
D
N
D
頭
 

1
 

4
 
 
 
3
 
2
 
9
 
 

1
 
2
 
5
 
5
 
3
 
 

＞  

＞
 
＞
 
1
 
 

N
。
票
禁
 
 

1
 

．
．
 

1
 
3
 
7
 
6
 
8
 
 

＞  

＞
 
＞
一
－
 
 

D
D
・
O
 
A
・
O
 
 

N
 
N
．
－
．
N
 
l
 
 

Sum：  

MMVニmOUSeminutevfrUS：NA二＝nOtaPPlicable：ND＝nOtdone．   

activity中古＄edonreservecapa¢i  

仁    ∈ L  

Sincemuchofthelossinviralinfeetivityoccursbefore  

initiatioIlOftheheatcycle（Fig・3）．  

Takingthesefactorsintoaccount，alongwithpubL  
lishedinformation on theinactivationofHrV HCV and  

HBV；5去for伝brinogen．weestimatethat15to17logof  

CnVelopedviruscs．10to H．5logofHAVormostother  

nonenve）opedviruses．and7logofparvovirusareelimi－  
nated・For thrombin，We eStimate that17to22log of  

envelopedviruSeS，11to13logofHAVand7to10logof  
parvovimsesareehminated（rrhble6）．  

th（，Sevirusesisatleast3to4log・5（．since丘brir）OgCnis  
Puriaedby simple preclpltations，it，1ikeintermediate－  

PurityFVII【preparatjons，likelvbene鋸sfromthecopres－  

enceofantibodyinthe触alpreparation・51fon－eXChange  
Chrornatographytypicallyremoves2to3logofvims・52．55  
Finally，SOme COntribution to the calculation ofsafety  

ma∫許nSShouldbeascribedtothe“reserveCapaCity”of  
theviralinactivationmethod（S）employed，de6nedasthe  

abilitytoachievecompleteviruskillinafractionofthe  
treatmeT）t timeallotted．Whde numerous publications  
makeclearthatlinearextrapo】ationofviruSinactivation  

CurveSOVerStateSinacdvationpotential．56・57asslgnlngnO  
beIle缶ttoreservecapacitywhenca】culatingsafetyrnargins  
Clearlyunderestimatesinactivationcapacity．Unlessdata  
indicate otherwise，We prOpOSe adoptingthe scheme  

describedinlもble5・Althoughseeminglyarbitrary，this  
SChemehasthevalueofsimplicity．1tsuseissupportedby  
thedozensifnothundredsoftimesresultswithS／Dand  

heattreatmentmethodshavebeenreproduced，thereby  
increasingthequantityofvirus subjectedto chal1enge・  
AIso，fbrS／Dtreatmentmethods，viralkillhasbeenshown  

tol）eCOmpleteevenwhenusingtri－（n－butyl）phosphate  
（TNBP）togetherwithsodjumcholate，aCOmbinationthat  

PrOVidesfarslowerkillkineticsthanthemorefrequendy  
employedTNBP／PⅣeen800rTNBP－TritonXTlOOcombina，  
tions（Fig・2），andthefhctthatreagentconcentrationcan  
beha］vedwithouta∬eetingviralki11（datanotshown）．We  
havenotmadereservecapacityestimatesforvaporheating  

CalcuJationofsafetyrnargin  

ThecalculatedmarginsofsafetyaregiveninThble7．For  
envelopedviruSe岳，Safetymarginsa托eXCeeding吋Iarge，  
estimatedataboutlOObi11ion－foldfor爺brinogenandl  

trillion－fold for thrombin．A揖10ughiower，the safety  

marginsforHAVforboth6brjnogenandthrombinexceed  
lm山ion－fold・Owing to the potentially significandy  

highercontentofparvDViruSanditsgreaterresistanCetO  
inactivation，丘brinogene巧OySOnlyasma11safetymargin  

Whilethatforthrombinisapproximately2000，fold・Even  

Still，When expressed asriskoftransmissionpervial，a  

Calculation typicajly requiredbyre計11atoryauth0ritics，  

theriskwithfibrinogeniscalculatedatlin500，000vials  
andthatwiththrombinisapproximatelvlinlOOmiuion  
vialsorless．Thus，ParVOviruStranSmissionsho111dsti11be  

aninfrequeI】teVent，  

ClinicalexperienGe  

TisseelhasbeenmarketedintheUnitedStatessinee1998，  
andinEuropeitwasintroducedclinica】1vmorethana  

decade c甜1ier・Eviceland．except for a formulation  

Change，itsidenticalpredecessorproduttCrossealhave  
beenmarketedintheUnited Statessince2003andwere  
availableinEtlrOpeSeVeralvearsearlier．Throughoutthi5  
use，therehavebeeI】nOknowncasesofhepatitisorHⅣ  
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Star［lngWith10，000－foldhigherparvovi－  

ruSloads．ExperiencewithS／D－plasma  
indicatesthatreducingthequantltyOf  
parvOViruS DNA to no more thal1104  
geqpermL（106geq／patientexposure）  
elimi（lateS ParVOvirus traLnSmission as  

measuredbyDNAreplicationorsero－  
COnVerSion when the patient also  
receivesproductcontalnlngparVOviruS  

antibodv．61Additionalclinicalstudies  
are needed to showwhether dle丘brin  

sealants manufactured today can still 
transmitparvoviruSB19orone’ofdle  
newly described，human blood－borne  
pam扇ruses・紀  

TNBP／ChoIafe  TNtiPrrween  TNJiP／TX－1（JO  
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tl¢urS  ll州r与  Honrs   

Fig・2・S／Dinactivalionolv腎icuI訂S10matilbYirusaddedtoanantihemophilic  

hctorconcenlrale．  

Newviralthreats  

In thepast5to8years，three newpathogens，WNV  
ChihlngumyaviruS，andvCJD，haveemergedaspotential  
th．reatstotheb】00dsupplyOtherinfectiousagents，hke  
H5Nlinfluenzavirus，the strain of coronavirusthat  

CauSeSSeVereaCutereSpiratorysyndrome（SARS）；dengue  

virus；andvacciniavirusarepotential1ytransmissibleby  

bloodandbloodproducts．WiththeexceptionofvCID，a11  

areenvelopedviruSeSandwouldbeexpectedtobecd長一  
pletelyclearedbytheprocessesnowir）Placefbrmarlu－  
facturedbloodproduct＄1ike丘brinsealantorthrombin・As  

Shownin Thble8，WNV：H5Nlinnuenza viruS，SARS－  

associaledcoronavirus，andChikungunyaviruswefeall  
inactivatedcomp】ete）ytotheextentofchal1engebythe  
methodsofviralinactivationdi＄CuSSedabove．  

Theinfbctious agent ofvCJDis believed to be a  
proteinthatresistsmostmethodsofinactivationinc）ud－  
1ngal1thatareappliedtomanふねcturedplasmaproducts・  
Althot）ghthereisevidencethatitcanbefbundinblood  
（Seeabove），despiteyearsofsurvei11ancetherehavebeen  
noreportedtransmissionsbymanufacturedplasmaprod－  
UCtS．Mode】studiesindicatethatsignificant quantities  
WOuldberemovedbythepuriRcationprocessesnowin  
use，including cryoprecipitation，depth丘Itrationwith  
Blter aids，nan0Ⅲtration，andion－eXChange or a航nity  
Chromatography・25・63・69Basedmostlyonpublished丘nd－  

1ngS，COmPafedwithatotalmaximumloadofabout4log  
OfvCJDperplasmapool，the負brinogenandthrombin  
processes shodd remove greater than7．6and greater  
than13log，reSpeCtively（1もble9），prOvidinglargesafbty  
ma∫辞nS・  

DISCUSS10N  

The saftty of modern plasma－derived productswith  
respecttoHBVHCVandHⅣhasbeenprovenclinical1y  
OVerthepastdecadeormore，mOSdyusingmam血cturing  
procedu∫eS e、mploying onlv one dedicated method of  

Slageorhoursat60．C  

さ  

～ 

㌔士㌔㌔  
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Fig．3．Ⅵ舶datedl雨Ⅶl旭uomvaporheathgof刑】rho！㌍n（Cur一  

代nt吋usdB8幻erproces可．甘W（■）釦ndpRV（▲）were  

undetec（8bleupontqchbtg600C，■ndHTV（◆）andlW（lJ）  

We陀undetect8bIea札er5andlh01叫ー閥p∝伽l弟8t600C・  

（●）Mousemimutevim．  

transmissionassociatedwithcommercial丘brinsealants．59  

Thisisnotablesince，formuchofthistime，themanufac－  

turingprocessforTisseelutilizedon】yonededicatedviral  

eliminationstepwhilemodernprocessesutili2etWO・On  

the other hand，epidemioIog】C evidence suggests that  

amongpatientswhodonothaveparvovirusantibodyat  
thetimeof色brinsealantapplication，apprOXimatelyone一  

点fthhavereducedreticulocytecountS12to20daysafter  

SurgeryanddeveloppamviruSantibodies12to48weeks  
aftersurgery60This丘ndingisconsistentwiththecalcula，  

tions presentedabovesincethe studvwas perfbrmed  
using丘brinsealantpreParedfromplasmapoo）sthatwere  

notscreenedbyNjrrfbrpaⅣOViruS，dlerebypotentiauy   
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TABLE6．EstirnatedviraJeIiminationwhenprocessJngfibrinogenandthrornbin：basedonbothOmrjxTsand  
Baxter’sprocesses  

Log reduction 
HtV  HCV  HBV  HAV  Parvovlrus B19 

Fibrinogen   
Cryoprecipぬtion⊥Al（OH）orwash  
lmmune ne山ralization   

SノD t帽at汀旧nt   

Heat trealment   

Greaterheatsens拍vityofB19thanCPV   

Reservecapacityofvirucidalmethods‡   

Thrombin   
C「yoremovat  
lmmune neulralizatjon   
仙tialfractionation（Baxter）§   
Chromatographicpurificatjon   
S／D treatment   
S／DreseNeCaPaCity   
Hoattrealment（Ba鵬e「）   
Nanofittration（Omrix）  

1▲5  1．5  1．5  

3‘  

＞6  ＞6  0  

＞6  二＞6  ＞5．8モ0＞6、5†  

4  2  0  

17．5  15、5  10．3－11．5  

1．5  

＞6  

＞6  

4  

17．5  

5
＿
 
 
3
 
 
 
 
8
 
 

1
 
3
 
0
 
■
1
一
1
 
0
 
6
 
 

Sum：  

2
 
 

3
 
 
．
 
●
 

1
0
2
3
求
4
沌
カ
1
9
 
 

3
 
 

9
一
1
 
 

1
0
2
3
0
N
A
6
■
7
1
1
 
 

2
 
 

4
 
 ．
 
■
 

－
0
2
3
沌
4
湾
頭
1
8
 
 

1   

0   

2   

3  

＞6   

2  

＞6  

＞5▲5  

17．5－20  

1  

0  

2  

3  

0  

NA  

l．3  

5＿9  

7、3－9．9『  Sum：  

■ Ⅵrusneutra（izatioTlispredicatedonlhefibrinogencontainlngan  
†Thelowe（numberappliestoOmrix’sfibrinogenandthehighernumbe（aPPliestoBaxter．sfibrin．  
‡Thereservecapacityofvaportreatjngisestimaledatzerosincemostoflhereportedvjra＝くimakespIacepriortoinitiatingtheheatcycle．   
T71eeStimateofHBVreservecapacitywithS／DtreatmenlcornesfromstudieswithduckHBVaddedtQWhoteplasma．  
§Ameanof210gremOValdunngcoJdalcohoJf（aCtionationisassurned，  
¶llle10WernUmberappliestoBaxte（．SthrombinandthehighernumberappliestoOmrjx7sthrombin．  
NA＝nOtaPP＝cable．  

TA8しE7．CarculationofviralsafetYmargins  

HtV  HCV  HBV  HAV  Parvovirus  

ViraJload（10g：rrOmTablel）  
Rbrinogen   
Viralclearancecapacity（10g）   
Safetyma「gわ（fold）   
Riskルiai（w仙vimsatmaximum10ad）▲   
AdiustedrlSkルial（alItots）†  
一rhrombin   

ViralcleaTaLnCeCaPaCity（10g）   
Safetymar9in（fo旧）   
Risk／viat（W托hvirusalmaximum10ad）‡   
Adjustedriskんia‡（a侶OtS汁  

5．7  

17＿5  

6、3×1011  

3×10‾16  

1×10‾柑  

18  

2×1012  

8×10‾18  

4xlO戎1  

6．0  4．4  2．9  6．6  

17，5  15．5  10．3  6＿8  

3．2ズ1011  1．3）く101t  2，5×107  1．6  

5xlO‾16  1xlO‾15  7xlO‾12  1xlO‾4  

3×10▼19  5×10▲17  2×10【1る  2×10‾5  

19  17  11  

1×101き  4×1012  1x10888 

2×10－18  4×10‾柑  1×10‾13  

8xlO詑  2×10‾柑  3×10‾沌  

7．3－9．9  

2Y10jjj 
3×10‾ち－8×10彗  

7メこ10‾8－2xlO‾－0§  

r AssumesIvialperLofpJasma．  
‾「TheriskwasadjustedtoinchJdelotsw江houtvjrus（CalcuhledfromTablel，Co山口ln4）andfurtherassumesthattheavera9eViralloadof   
∝血aminaled10tSisllog10Werlhanthemaximumload．  
‡AssumeslOvjalsp（≧rしofplasma、  
§TheLargernumbe（aPP（iestoBaxteTLsthrombinandthesmal曇ernumberappJiestoOmrix’sthrombin．  

vi川Sinactivation．？OThe safbty recordoffibrin sealant  

products，COmpOSedofboth8brinogen and thrombin，  
matchesthesafetyrecordofothermanufacturedplasma  
Pr一）ducts．57Thissuggeststhatfortheseandotherenveト  
Oped viruses，the safety margins of hbrin sealant or  
Stand－alone thfOmbin sho111d be much hjgher than  

required since both employ an additional，dedicated  
methodofviraleliminationand，indeed，OurCalculated  

Salbtymar由nsfbrenvelopedviruSeSareeXtremelytdgh．  
As a consequence．when newthreats鈷om enveloped  
viruses（e．g．，WNV pandemicirlnuenZa，and dengue  
Yiruses）areidenti丘ed，theproceduresinplaceformanu－  

factu柁dbloodproducts aresu伍cientto enst∬e Safety  

This contrasts with the record ofso－Calledlabile blood  

COmpOnentS that have been shown to transmit，for  
example．WNV atleast untilnew screenlng teStS are  
developedanddeployed．FromapatientsafetyperspeC－  

tive，itisalsoimportanttonotethatthesafetymargms  
for伝brin sealant andthrombin exceedthose for】abile  

bloodcomponentsbymanyordersofmagnjtude・Thisis  

a direct consequence of the mulfiple improvements 
adopted by manufhcturers ofpuriaed blood products  
OVer the past 20 yearsincluding deploying robust  
methodsofvirusinactivation．  
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CalculatedsafetymarglnSfornonenvelopedviruses  
aresmauersincethemanufacturlngprOCeduresfDrmany  
pl8SmaprOteins，inc】udingboth再brinogenandthrombin，  

typica11y employ oIlly one dedicatedvira】inactivatioll  

aIld／or removalmethod e鮎ctive agalnSttheseviruSeS，  
aIldparvovirusesareespeciallystabletothcrmalinactiva－  
tion．ThereafenOrePOrtSOfHAVtransmissionby丘brin  
SeaJaJltSeVenbeforeadoptionofNATscreenlngPrOCe－  
dures．ThisisinaccordwiththeRndingthatcoagulation  
FVIIIpreparatjonsdidnottratlSmitHAVprovided they  
wereeitherheat－treated or a航nity－puri丘cd．71Addition－  

a11y，glVen themodestprocessing色brinogenundergoes  
andtheknownpresenceofimmunoglobulinGincryopre－  

Clpltate，itis reasonable to assume that汽brinogenis  
furtherprotectedbyanti－HAVpresentasa“contaminant・’’  

NumerousreportsdescribedletranSmissionofpar－  
VOVirusB19bycoagulationfactorconcelltrateS72andits  
transmissionbyfibl■in畠ealanthasalsobeenreported．58  
FrequenttranSmissio11reSultsffomthehighcoI】CeI－tra－  

tionofviruSthatcanbepresentinplasmapooIscontain－  
1ngunitsfrom donorswithacute－phaseviremia73and  
becausepaⅣ0virusisllOtinactivatedbyS／DaLndisrela一  

也velystabletoheattreatmentmethods・BeginnlngarOund  

2001，COmmerCialmam血cturers of plasma producb  

beganelnPloyingNATtoscreehincomingplasmaunitsin  
amullpOOlformattolimitviralloads・0rigin扇1y，teSting  
WaSPerfomedtoensurethattitersdidI－OteXCeedlO5geq  
permL；forOmrix’sandBaxter’s頁brinsealantproducts，a  

Standard of not moTethan104geq per mL has been  

adoptedfortheminipoolbcingtested・Arecentarticleby  

Gengetal．51con免rmsthebeIlefitsofscreeninglnCOming  

plasmaforparvovirusB19byNAJ：Despitethisimprove－  

ment，themaximumloadofinLectiousvirusdlatmightbe  

PreSentremainsconsiderablqtanditwouldappearthat  
the缶brinogencomponentmightstilltransmitparv0virus  

B19，albeitatverylowfrequencyC止nicalstudieswnlbe  

requiredtoconfirmthissincetheantibodycontentof  
魚brinogenmightprovideadequateprotection，OrpaⅣ0vi，  
rusB19mightbemoresensitivetoheattreatmentthan  
the animalparvoviru＄mOdels used，aS has been sugT  
gested・74The greater sa鎚ty margin calculated for the  

thrombincomponentaTisesfromtheuseofmorevlgOr－  
OuSPurificationproceduresandtheoveraneffecdveness  
Ofnano丘1tersinremovlngparVOviruS．Becau＄eOfitssize  
andshape，丘brinogencannotbcnano丘1teredsuccessfully・  
AmevidencetodateindieatesthatvCJDisnottrans，  

mittedbymanufactⅧ陀d plasmaproducts．Safetymay  
resultfromthegeographicrestrictionsthathavebeen  
institutedtoeliminateindividualswhoareathighriskof  
exposure，theverylowlevelsinblood，anditsremovalby  
StepSirLCOmmOnllSeincludingprecipitations・以trations・  

andco7tlmnChromatographytfavCJDcontaminatedunit  
WaSincludedintheplasmapool，thecalcu）atedsaEety  
ma噂nfor負brinogenandthrombinisveryhigh・Unhke  
viruSeSuSedinspikingstudies，however，thestruCtureOf   
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ESTIMÅTING PATHOGEN SAFETY  

TABL∈9．CJearanceofprjons：Omrixproces＄  

Prionk〉ad（10g；from†ib】el）：4．3  

Logremova】  Reference†  

Fibrinogen   
CryoprecIPita†ion   
Al（OH）extractionandfiltration   
OjrextractionofS／Dreagents   
HydrophobicchromaIography   
Clearancecapac吋（log）   
Safetymargin（foは）   
Adjusted「isk／vjaけ  

Thrombin   

C「yoremoval   
Filtrations   

Anion－e不Changechromatography   

CatioローeXChangech「omato∈lraPhy   
Nanofjltration   

Clearancecapaciり（bglO）   
Safetymargin（fold）   
Adjustedrisk川aけ  

1．6mean（0ふ2．6）   

＞2  

2  

2   

＞7、6  

1995   

7×1018  

1  

2  

3  

3  

4．4mean（1．6to＞5．9）  

Foster，2α）0鉱and200669  
0mrixvalidatedsludy  
Omrixpre抽再narystudy  
Foster．1999匂  

Fostく∋r！20（和気and200669  

Fost即，2000駐and200669  

Fost即】2000菊and2006侶  
Foster，2000茹and2006闇  
Foster，2∝旧鯨and2006朗  

13．4  
1，3×10∋  

1×10【16  

■SeeaJsoadditionalFoslerreferences・61・64・65・67JtshouIdbenotedthattheformthattheinfectiousvCJDa9en－takesinplasmaisunknown   
andthat，Shoulditbep（eSentinpIasrnapooIs，itsbehaviormaydi＃erfromthemateriaJsused．  
†Weernp10yedthesameassumptionsasusedinTable7pIusassumedriskofvCJDpresencelNaSthesameasforCJD．i．e，，1pe（1   
mi（Lion donations．and mean10ad was same as rTlaXimumload．  

thecausativeagerltOfvCIDisunknownandmaydi馳r  
Slgn始candy from the modelsin use・Because ofthis  

uncertaintyandthedevastatingnatureofthedisease，the  

authoritiesintheUnited Kingdomhaveconcludedthat  

recIPlentSOfplasma－derivedFⅥⅠⅠ，FIX，andantithrombin  

preparedusingd（）nationsfromindividualswl－OSubse－  

quentlydevelopedvCIDshouldbetoldthattheymaybe  
atincreasedriskbrdeveloplngthedisease．75Thisempha－  

SiLteStheimportance ofdonor exclusion criteriaimple－  

mentedforal1productslicensedintheUnitedStatesor  
Europe．Withtheseexclusionstakenintpaccount，therisk  

forvialedproduct shouldremainwel11essthanlinl  
million for頁brinogen andless than1inltrillion for  

tbrolnbin．  

Finalry，We Should comment about the methods  
employedinmakingthesecalculations・Inadditiontothe  

ValidatedstudiespresentedtotheFDAandotherregula－  
toryagencies，WeeXamjnedotherstepsinttlemanufac－  

turingprocess◆thatwereljkely to contribute to safety  

togetherwithpublishedinformationfromotherrelated  
PrOCeSSeS．Wba】sohavetakenintoaccountthebene丘tof  

uslngViralinactivationmethodsthathavealargereservC  
CapaCity．Ourintentinemployingthisapproachwasnotto  
replaeethestricterapproachtakenbyregulatoryauthori－  
ties．butsimplytomorecompletelyassesssafetyNone－  

thcless，We aCknowledge that our calculations are  
eslimatesandactual伽djngsmaydiぽer・Acknowledging  

th（！Se ShortcomlngS butbased on our calculadons，We  

encouragernanufacturersandotherinterestedpartiesto  
COntinueseekingwaystoenlaTgethesaLbtymargin，eSPe－  

Cia】lyforr）OnenVelopedvirusesandtoaddressthetheo－  

reticalriskposedbyvCJD  
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○輸血用鴎液製剤の病原体不倍化についての欧州の見解  
血液、血液成分串よび車襲申釆製剤の安全性および有効性の向上は、琴在も重要な額車頼る。医療技術の進歩と寿命の延  

使用上の注意記載状況・  

長に伴い、血液萬要棟増加し轡チて∨・†る。現在、供血草の選別によ？て、輸血用血液製剤の安全性が確保されているが、ウイ  その他参考事項等  

ルス、御薗、寄生■虫感染の残存坤クに加えて、新たなウイ′咋による感染甲危険が存在する。化学的、光化学的なゲノム修飾  合成庫－LR「日赤」  

彿  

究  

報  血液を介するウイルス、  
告 
（Mirasol）を用いた新しい方法は」CEマ」クを受けヨーロッパで導入されている。MirasQIはPCおよび血贋用に開発されており、  

の 
、 

される予牢であるム叫牢如∴PC鱒、ヨ㌻ワッパの複数施設や既に1ち000単位以辛が輸血されている。フランスでは、レユニオン  

鱒 ’  

㌢  

， ． 

の不活化尭全実施を求 の単行適応郵こ対して使用きれ、有効性は同等であった。20■0咋か臼ントの三云ンセンサネ会嶺では、すべての輸血用血液製剤  
める声明が凝表された（将来、全セの輸血用血液勉励の不落イヒを可能とするぺきである∴   

報告全集¢意見 今後ゐ対応   

輸血用血液製剤め病原体不活化について」云十ロツパで特有    日本赤十字社では8項目の安全対策の｝つとして、不活化技術の導   
機溶喋・界面活性剤」メチレンブル⊥」アモトサレン、リボフラビ    入につい七、各不活化改鋳の効果、血液成分への影響、製造作業へ   
㌢などを即、た方法が開発され、フランス甲アルザ不地方ではこ  

れを導入し二3■方本わ使用実績単軸草された。 と  

ころやある。 
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別紙様式第2－1   

番号13  医薬品  

医薬部外品  研究報告 調査報告書  
化粧品  

軌番卑・雛回数 
報告日 新医区分        厚生労働省処理欄  

①乾燥抗HBs人免疫グロブリン  公表国  
一般的名称    ②ポリエチレングリコール処理抗HBs人免疫グロブリン  研究報告の  

ProMED／20080826．Z660  
中国   

販売名  公表状況  

（企業名）  

中国の新しい研究が、狂犬病感染が劇的に急増していることを報告した。この報告によると、中国のいくつかの省においてヒトの狂犬挿  

の症例数が、2000年以降急に跳ね上がったという。  
使用上の注意記載状況・  

報告者らが調査したのは、中国保健省のサーベイランス・データベースから得た、1990年1月から2007年7月までの2乙527のヒト狂  その他参考事項等  

研  

究  す。   
さらに、狂犬病iこ遭遇する頻度が多いのは、中国の南西部および南部の省、特に人口密度の高い地域であることを見出した。  2．重要な基本的注意  

報            報告者の1人は、「狂犬病流行のこの4つの省では、イヌの狂犬病を排除する厳しい強制的措置が欠けているか、またはヒトへ投与する       （1）本剤の原材料となる血液については、HBs抗   
告  最新技術による細胞培養の狂犬病ワクチンがないのです」と述べた。報告者らによると、最も影響が大きかった広東省では、患者の62．5％       原、抗杖CV抗体、抗HIV－1抗体、抗uIV－2抗体陰性   

が、受けた傷への適切な治療を受けておらず、92．5％が曝露後に十分なワクチン接種を受けていなかったという。また91．25％カ†抗狂犬病       で、かつALT（GPT）催でスクリーニングを実施し  

の            免疫グロブリンの投与を受けなかった。  ている 更に プールした試験血紫については   
概  

実施し、適合した血嫌を本剤の製造に使用してい  

要   

題され、BMCInfectiousDiseasesに掲載される予定である。）   している可能性が常に存在する。本剤は、以上の  

検査に適合した高力価の抗HBs抗体を含有する血  

報告企業の意見  今後の対応   紫を原料として、Cohnの低温エタノール分画で得  

中国における狂犬病が2006年に急増したとの報告である。  た画分から・ポー」エチレングリコール4000処理、  

血凍分画製剤からの狂犬病ウイルス伝播の事例は報告されていない。また、万一原料血柴に狂犬病ウイルスが混      影響を与えないと考える   DEAEセファデックス処理等により抗HBs人免疫グ   
入したとしても、BVDをモデルウイルスとしたウイルスバリデーション試験成績から、本剤の製造工程において      ので、特段の措置はとらな   ロブリンを濃縮・精製した製剤であり、ウイルス   
十分に不括化・除去されると考えている。  い。  不括化・除去を目的として、製造工程において  

60℃、10時間の液状加熱処理及びろ過膜処理（ナ  

ノブイルトレーション）を施しているが、投与に  

際しては、次の点に十分注意すること。   

⑳  

ヘーナフープ‖、ノ   
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BENE2008－01′8  
ArchiveNumber20080826．2660  

Published Date26－AUG－2008  

SubjectPRO／AH／EDR〉Rabies－China：increasedincidence  

RABIES－CHINA：INCREASEDINCTDENCE  
＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊  

AProMED－nlailpost  

くhttp：／／www．promedmail．org〉  

ProMED－mai（isaprogramofthe  

IntemationatSocietyforlnfectiousDiseases  

くhttp：／／www．isid．org〉  

Date二Fri22Aug2008  

Source：ScienceDaj［y［edited］  

くhttp：／／www．sdencedaiIy．com／reteases／2008／08／08O820194839．htrn）  

AnewChinese studyhasreportedadramaticspikeinrabies  

infections．TheresearchshowsthatinsomeprovincesofChinathe  

numberofhumanrabiescaseshasjumpedsincethenewmi”ennium．  

Jia一日aiLu．fromthe Schoo［ofPublic HeaIthatSunYat－Sen  

University．China．ledateamofresearcherswhostudiedtherabies  

trendinChinabetween1990and2007．Ludescribeshowthingshave  

changedintheIast8years：”InChina，humanrabieswas］argely  

undercontrolduringtheyears1990－1996，Vianation－Widerabies  

vaccinationprogrammes．Sincetheendofthecentury．however，CaSeS  

ofhumanrabieshavejumpedhighenoughtotriggerawamingsignfor  

COntrOJandprevention．  

Rabies，aninfection ofthenervoussysterntransmittedbyaninlaI  

bites，CauSeSOVer50000deathseachyeararoundtheworld．During  

recentyears，rnOStOftheresearchoncontroIofrabieshas  

concentratedonthedeveIopmentofpost－eXPOSurePrOPhylaxis  

（preventativetreatment－inthiscase．preventingtheworseningof  

aninfection）．Accordingtotheresearchers，”Theuseofhumanand  

equinerabiesimmunoglobulins（HRtG／ERIG）hassavedtheIivesof  

countIesspatientswhowou［dhavediediftreatedwithvaccineaIone．  

However，bothproductsareofteninshoTtSuPPlyworJdwideandare  

virtuallyunaffordabreindeveIopingcountries＿′′［SeeProMEDpost  

20080826．2659Announcements（03）：RabiesvaccinesupplyLimited－USA  

（CDC）］，  

Datafrom22527humanrabiescasesfromJanuarY1990toJuly2007  

WereObtainedfromasurveiI（ancedatabasefromtheMinistTYOf  

Heatth ofChina．The authorsfoundthathuman rabieswasunder  

controlfrom1990to1996，WhenonIy159casesofrabieswere  

reported．butthisfigurehadleaptto32了9casesin2006．  

Theauthorsfoundthatrabieswasmostf（equentlyencounteredinthe  

SOuthwesternandsouthemterritoriesofChina，eSPeCiaHyinhighJy  

popuJatedareas．Lusajdt”The4rabies－endemicprovinces（acked  

StrictJyenforcedmeasurestoeIiminatedograbies、oranampTesupply  
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ofmodemce［lculturerabiesvaccinesforhumans．”Mostofthe  

Patjentswerechildrenorteenagers．andmostcontractedthedisease・  

afterbeingbittenbyadog，uSuallyontheheadandneck．According  

totheauthors．”Intheworst－afFectedprovince．Guangdong．62．5  

PerCentOfpatientsdidnotreceivepropertreatmentontheirwounds，  
92．5percentdidnotreceiveadequatepost－eXPOSureVaCCination，and  

91．25percentdjdnotreceiveanyantトrabiesimmunoglobuIin．”   

Theauthorsrecommendthatthecurrentrabiescontro［programmebe  
improvedbyincreasIngSUPerVision，improvingtheinteractionbetween  
［ocaIandnationalauthorities，increaslngrabiesawareness，and  

a（teringurbanplanninganddevelopmenttobalancetheinteraction  
between humans and animals．  

Reference  

HanSi，Zhong－MinGuo．Yuan－TaoHao．Yu－GeLiu，Din㌻MeiZhang．  

Shao－QiRao，andJia－HaiLu：RabiestrendinChina（1990－2007）and  

POSt－eXPOSurePrOPhylaxisintheGuangdongprovince．BMCInfectious  

Diseases，（inpress）【availab】eat  

くhttp：／／www・biomedcentral．com／content／pdf／1471，2334－8－113，Pdf）］．   

AdaptedfrommaterialsprovidedbyBMCInfectiousPisea＄eS  
（くhttp：／／www．bi．omedcerltraLcom／bmcinfectdis／））viaEurekAlert！，a  

serviceofAAAS（くhttp：／／ww．eurekalert．org〉）．  

Communicatedby：  

ShamsudeenFagbo，DVM  

く0（oungbo＠yahoo．corn）   

［ItisusefuItoreadthefullarticIe．notsomuchforthesummary  

Ofincidencetrendsormethod岳butto良川yappreciatethe  

app暮icationofpotentialcontrolmechanisms．The？uthorsemphasize 
theneedforimprovedavaiLabilityandtim寧Iyapplicationof  

antトrabiesbioIogicalsandtheundertakingofdogvaccination  

PrOgramSforthecontrolofrabiesindogsascriticaIelementsfor  
SuCCeSSinreducingtherateofotcurrenc寧OfrabiesinChina．Such  

Strategieshavewortedinothercountriesaroundthewor［dandhave  

evenpreviouslyworkedinChinainthe1990s．Thefai［ureof  

effectivedogvaccinationprogramsinChinaisastepback．   

CDCrs（USCentersforDiseaseContro［andPrevention）Advisory  

Counci暮onthesub5ectagreeswiththeimportanceofvaccinationin  

dogsinthefol［owlngintroductjon：   

〝AsaresuJtofimprovedcaninevaccinatjonprogra．msandstrayanimal  

COntrOl．amarked－decreaseindomesticanimalrabiescaseSinthe  

UnitedStatesoccurredafterWorJdWarII．ThisdecIineledtoa  

SubstantiaIdecreaseinindigenouslyacquiredrabiesamonghumans．In  
1946，atOtalof8384indigenousrabiescaseswererepprted、amOng  

dogsand33casesinhumans．In2006，atOtald79cases・Ofrabies  

WererePOrtedindomesticdogs，nOneOfwhichwasattributedto  
enzooticdoglo－dogtransmission，and3caseswerereportedin  
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humans．Theinfectioussourcesofthe79casesindogswerewildlife  

reservoirsordogsthatweretransIocatedfromlocaIitieswhere  

canine rabies virusvariants stjllcirculate．None ofthe2006human  

rabiescaseswasacquiredfromindigenousdomesticanimals．Thus，the  

likelihoodofhumanexposuretoarabiddomesticanima］inthe United  

StateshasdecreasedsubstantialJy．”   

See”HumanRabiesPrevention－UnitedStates，2008，Recommendations  

oftheAdvisoryCommitteeonlmmunizationPractices”at  

くhttp：／／www．cdc．gov／mmwr／pdf／rr／rr57e507．pdf）．   

WHO’sintroductiontotheirsectjononrabies舟・Omthe”wHO  

recommendedstandardsandstrategiesforsurveilfance．prevention．  

andcontrolofcommunicablediseases′′incIudes3maincontroI  

Strategies：POSt－eXPOSurePrOPhylaxis，Pr声－eXPOSureimmunizationin  

highriskgroups．andcontrolofthediseaseindogs．   

WHOprovidesfurtherinformationintheintroductionasfollows：  

′′Rabjesisavaccine－PreVentabledisease，anditissti‖a  

Sign消cantpublichealthprobleminmanycoun仕iesofAsiaand  

Afhca．eventhoughsafe．efFectivevaccinesforbothhumanand  

VeterinaryuseexistMostofthe55000deathsfromrabiesreported  

annua‖yaroundtheworldoccurinAsiaandA打ica．■andmostofthe  

victimsarechildren：30－50percentofthereportedcasesofrabies  

－andthereforedeaths～OCCUrinchiJdrenunder15yearsofage．  

Themainrouteoftransmissionisthebiteofrabiddogs．Mostofthe  

chiIdren who diefrom rabies were nottreated ordid notreceive  

adequatepost－eXPOSuretreatrnent．A肘10ughtheefFicacyandsafetyof  

moderncellculturevaccineshavebeenrecogn’ized，SOmeAsian  

countriesst‖produceandusenervoustissuevaccines，Whichare  

Iesseffective，reqUlrerePeatedvisitstothehospital，andoften  

havescvereside－efFects．Moreover．thesepatientsdonotreceivethe  

necessaryrabiesimmunoglobuIin，becauseofaperennialglobal  

Shortageandbecauseofitshighprice．sothatitisunaffordablein  

countrieswhere canine rabiesis endemic．  

”Duetocomplqteabsenceofanysuccessfu1medicaltreatmentfor  

Clinicalrabiesandthehorrificnatureofthedisease，mOStrabies  

Victimsdieathorneratherthanbeingadmittedtoa hospitalin  

abysmarconditions．ThesecircumstancesaddtothenotoriousLackof  

SurVeiT［ancedata．Underestimatingthehea［thimpLicationsofrabies  

leadsmanyhighrankingdecision－makersinpubtichea旧1andanimaI  

heatthtoperceiverabiesasararediseaseofhumansresuJtingfrom  
abiteofaneconomicatlyunimportantanimal（thedog）．Therefore．  

rabiesusuallyfallsbetween2stooIsandisnotdealtwith  
appropバatelye7therbytheMinistryofHeaJthortheMinistryof  

Agriculture．  

See〝HumanandAnimalRabies〝atくhttp：／／www．who．int／rabies／en／）．－Mod．PC］   

［seealso：  

Rabies．canine－ChinaニCOmPutSOryVaCCination20080120．0254  

2007  

Rabies，human，Canine－China（02）20070725，2390  
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Rabies．human．canine－China20070612．1917  

Rabies．human．canine－China（Hunan）20070305．0782  
Rabies，human，Canine－China（8eUing）200ナ0204．0449  

2006  

China（04）20061213．3504  

China（03）200dllll二3240  

China（03）20081110．3225  

China（02）20061010．2905  

China（Be帥g．Shanghai）20060827・2年43  

China（Beがng）（02）20060826．2424  

Rabies，human．canine  

Rabies．human，Canine  

Rabies，human，Canine  

Rabies．human，Canine  

Rabies，human，Canine  

Rabies，human．canine  

Rabies．canine．human－China（Shandong）20060805．2174  

Rabies，Canine，human▲⊥China（Guangdond20060608．1605  

Rabies，Caninp，human－China（Beiiing）20060226．0632  

2005  レ  

Rabies，Canine．human－China（Beii；ng）20050814．2380  

Rabies，Canfne，human－China（Guangdongkcorrection20050319．0799  

Rabies，Cahine－China（Guangdong）20050318．0784］ 

……．．…．．．．．．．………………．，．．PC／mj月w  
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別紙様式第2－1  No．14  

医薬品 研究報告 調査報告書   

識別番号・報告回数  
報告日   第⊥報入手日新医薬品等の区分  

2008．7．3  該当なし  

一般的名称  （製造販売哀認書に記載なし）   DujardinJC，CampinoL，  公表国  

CanavateC，DedetJP，GradoniL，  

研究報告の公表状況    Sot6riadouK，MazerisA．OzbelY：  
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販売名（企業名）  
醸射合成血一LR「日赤」（日本赤十字社）   

BoelaertM．Emerg【nfbctDis．  
ヨーロッパ  2008Jul；14（7）：1013－8．  

○ヨーロッパにおける生物媒介性疾患の拡大とリーシュマニア症に対する軽視（ネグレクト）  

リーシュマニア症は南ヨーロッパ各国に定着しており、毎年700例近く、トルコを含めると3，950例の地域内感染症例が報告され  
使用上の注意記載状況・  

る。  
その他参考事項等  

合成血－LR「日赤」  研                        照射合成血－LR「日赤」  
ヽ′亡一・－                        ＿■L一ヽ  究  
報  

上ヒ   

の  
dッパ国外に輸出されるかもしれない。  veJD等の伝播のリスク  
薬剤耐性の出現などの問題があるにもかかわらず、全ヨーロッパレベルでの協調的な疾患調査は行われていない。リーシュマニ  

概  

要  

いうことがある。  

2001年以降、複数の研究チームが欧州⊥地中海諸国から科学者を集め、リーシュマ土テ症研究者のネットワークが形成された。  
今後研究者は、基礎研究を進めると共に、結果を発表することで政策決定に影響を与え、生物媒介性疾患の1つとして対策が行  
われるよう働きかけなくではならない＜   

報告企業の意見 今後の対応   

リーシュマニア症は南ヨーロッパ各国に定着しており、毎年700    日本赤十字社では、輸血感染症対策として問診時に海外渡航歴の   
例近くの症例が報告されているが、全ヨーロッパレベルでの調    有無を確認し、帰国′（入国）後4週間は献血不適としている。今後も引   

査や対策が行われていないとの報告である。リーシュマニア症    き綬ぎこ新興・再興感染症の発生映況等に関する情報の収集に努め   
をはじめとするダ羊媒介性疾患の対策は難しく、流行状況に注  
意が必要である。  

M■lパnロム／．1＼／drlln t   



JRC2008T－042  

SpreadofVt！CtOr－borne  
DiseasesandNeglectof  
Leishmaniasis，Europe  

Jean－CIaudeDujardin，★LeneaCampino，†CarmenCa細vate，‡Jean・PierreDedet，§LuigiGradoni，¶  
KettySoteriadou，＃Aposto］osMazeris：’YusufOzbel，1’†andMarIeenBoelaert’  

VeCtOr－bomediseasesinEdrppe，focusngonLymedisease，  
tick－borneencephalitis，1eptbsPⅣOSis，malaria，Plague，tula－  

remia，Viralhemorrhagicfevers，hantaviruS，2LndWestNile  
ftver．Concemabouttheimpactpfglobalwamingandthe  
Spread ofarthropod－borne diseasqs・andotherinfectious  
agentsinEuropeisjusti＆able．However，eXistingautoch－  
thonousVeCtOr－borne hfections shouldnotbeforgotten  
OrlgnOred，Whichmaybethecase，aSillustratedherefor  
leishmania5is．   

Lei＄hhlaniasisinEurope   
Leishmaniasisisam年IOrVeCtOr－bornedisease，Which  
isendemicto88countriesandis血epnlytropicalvector－  
bornediseasethathasbeenendemictosouthemEuropefor  
decades．lnsouthernEurope，mOStOfthereportedcasesare  
duetozoonoticvisceralleislmaniasis（Ⅵ」），Whichisthe  
most・血gerousformandi畠1ethalwhenLntreated・Cuta－  
neousleishmaniasis（CL），WhichismorebcnignthanVL，  
isalsopresent・Incidenceofleishmaniasisinhumansis  
relativelylow，rangingfromO・02／100，000toO・49／100，000  
（8．53／100，000incIudingT血key）．Weestim如ethatthiscor－  

respondstoatotalofd700reportednewcasesperyearfor  
southernEuropeancountries（3，950ifT叫rkeyisincluded；  
TableandFigure）．However，autOChthonousleishmaniasis  
叩pearSnOttObelimitedtotheMediterraneanreglOnany－  
more．1thasspreadnorthward，aSSl10Wnbytherecentre－  
portsofindigenousVLcasesinnotthemItdyandsouthem  
Gem皿y（β，乳 
However；thesenumbersaremisleadingfbrseveralrea－  
sons．First，data録ompatientsinfectedinsouthemEurope，  
butdiagllOSedelsewhere，arenOttakenintoconsideration・  
Forinstance，aleislmaniasisreferenceccntcrestablished  
onavoluntarybasisinGermanyidentifiedwithin2years  
70casesofleishmaniasis．Ofthe27VLcaseTpatients，mOSt  

Theriskfbrreintrodudionofsomeexoticvedo卜borne  
diseasesinEuropehasbecomeahottopic．whi］ethereaト  
ityofothers．isnegIectedatthepublichealthpolicyPlevel・  
Leishmania＄isis endernicin a）Isouthern countries ofEL卜  

rope．with《，700autochthonoushumancasesreportedeach  
year（3．950ifTurkeyisincJuded）．Åsymptomaticcaseshave  
beenestimatedat38－100／1symp！omaticcase，andleish－  
maniasishasupto 
EventhoughIeishmaniasisi岳essentialIyas？OCiatedwith  
Leishmaniainねntumandviscera暮Ieishmaniasis．newspe－  

Cies．suchasL．donovaniandL．trqpica，mightco10nizeEu－  
ropeansandflyvectors．Drug－reSistantL．k7fbiltumStrains  
mightbeexported outside Europethroughdogs．Despite  
thispossibi‡ity，nOCOOrdinatedsL［rVeilIanceofthedisease  
existsattheEuropeanlevel．暮nthisreviewoflei＄hmaniasis  
impo爪anceinEurope．wewou］dliketobridgethegapbe－  
tweenresearchandsuNeilIarlCeandcontrot．  

ヽ
j
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∴
 
 
 

∠
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nAvgustthroughSeptemberof2007，aChikungunya  
Outbreakoccurredintheprovinct：OfRaYqnna，ltaly（1）・  Ⅰ   

Theriskforreintroductionofvector－bomediseasesinElト  

ropea5aC血sequenceorglobalwanningwa5鮎由1ight¢鴎  
althoughlong－distanCetOurism，traVel，弧dtradeLCOuldalso  
Playm可OrrOlesinthetranscontinentaltransportofmicro－  
Organisms（2）．¶leEurop¢anCentre飴rDiseaseC6ntrol  
iscurrently assesslngthemagnitudeandimportanCeOf  

＊lnstituutvoorTropischeGeneeskunde．Antwerp．B019iurn：†lnsti－  

tutode鴨ieneeMedicjnaTropical．Lishdn；Po托uga用nstitutode  

Sa山dCados‖，Madr吼Spaれ§UnN由S鵬Mon中eltiorl－．Monト  

pe（lier．France：¶1stitutoSuperioTediSan楓・Rom岳，■Italy：＃Hellenic  

PasteurJnstitute．Athens．Greece：t■NationalRefbrenoeLaboratory  

forAnima＝1ealth．Ni00Sia．Cyprus；and．††EgeUnivers托yMedical  

SchooJ，Bornova．lzmir．Turkey   

DO暮：10．3201／eid1407、07158g  
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PERSPECTIVE  

Table．Leishmaniasissituationin7disease－endemiccountriesofEurope（inc［udingTurkey）’  

Human leishmaniasis 

Currentinfomlationfrom  VL＋CL   
referenceqenters  incidencex Importedcases  Canine  

leishmaniasjs  Country  Noti罰Cationstatus  （200MOO6）  100．000†  （VL＋CL）  

Po托Ug81‡  CompuIsoけねrVし  0・07一■・17  岩2cases／y  

recordedatJHMT  

O・18J・29  毎5cases～  

recordedat（SC＝  

母22VLcases／yrecordedat  
lHMT  

Average20％   
SerOPreVaIencein   
disease－endemic  
areas（苛   

Aver∂ge8．5％  
SerOPreValence（5）  

Seroprevafencein   
di＄eaSe－endemjc   
areas of southern 
France4％⊥20％＃   

Ave柑ge15％   
seroprevalence in 
－penins山a川叫；  
average2％   
SerOPreVa暮ence拍  
COntinentaⅧ叫（句  

Average   
SerOPreVa】ence   
25％indi＄eaSe－   
endemicareas（7）  

Average   
SerOPreVaIence   
20％indisease－  
endemicareas   

Average15．7％   
SerOPreVa】ence  

Spain§  CompuIsoryln12／17   
autonomouscommunities：  
20％一15％underrepor【ingわr  
VL，勾100％forCL（4）  

NoIcompuIsory，but  
spontaneous reports at UMON 

Compulso「yforbothVしand   
CLbutCLunderreported  

＃100VLcasesJyrecorded  
by National Epidemiobgic 
Survei”anceNetwork，  
RENAVE   

駕24Vし＋CLcases／y   
「eportedatUMON  

ぉ200VLcases／yrecordedat   
lSS：符300Cしcases／y  
estimatedby］SS  

France¶  0・02－0・19  ボ5cases／y  

recordedat  
UMON   

O・1～カ・38  恕8cases～  

recordedatJSS  
Italy●★  

Greece††  Compul＄Ory†orbothVLand  
CL．butunderreporLed  

Cyprustt CornpuJsoryforbothVLand  
CL，but  
underrepo爪ed   

Turkey§§  CompursoryforbothVLand  
CL  

0．OM．49  Unknown  老21Vしcases／ynot摘ed  

5VL＋CLcasesrecordedin  

2006  

0．2M．47  Unknown  

1．M．53  Unknown  島37VLcase叫and矢ご2，300   
CLcases～notjfied  

●AuthoIS’insbtutionsarenationa）referencelaboratorie＄forleishmaniasisdiagnosi＄andsurvei［lanceandrelyonconsoIidatedcountLyWidenetworksof  
COJlaboratjn9CJinにalheaJthcenters．Diagnosisrecordsareqoss－Checkedwithcasenotificationstoprovidemorerealisticfi9UreSandestirnates．VL．  
VisceraJLeishrTlaniasis；CL．cutaneousLeishrnaniasis：WHO，WoddHeaJthOrganization 
†WHO・EURO．WHOEurope．1996－2005；http：／／data．euro．who．intIC（SID 
‡lnsCtuto中日i9ierLeeMedidnaT10PicaI（tHMT），Lisbon，Po血gaI 
Slns仇班OdeS81udCar10Sll暮（1SCl肱Madrid．Sp8in 
乳価versj始deMontpellie（（UMON），datafrorrlCentreNationaldeR色絶rencedesLeishmania，MontpeJ（ier，France 
＃Source：retrO寧Pedivecanineleishmaniasjsdatabase，Cent柁NationaldeR台地rencedesLeishmania 
…LsbtutdSuperlorediSan旭（lSS）．Ror昭一［ta吋 
††HeJlenicPasteurlnstitute（HPl）．Athen＄，Greece 
ttNatjona岬eね鱒nCeLaboratoryforAnina川eaJth（VS）．Nicosja，Cypru＄ 
§§EgeUniver＄和（EUMS－DP）．1zmir．Turkey 

（17）hadbecninfbctedwithinEuropeanUnionboundaries：  
Spain，Portugal，Greece，OrFr2mCe（JO）．Fivecaseswere  

inchildren．Similarly，aretrOSpeCtivestudyintheHospital  
fbrTropicalDiseasesinLondonshowedthatmostofthe  
importedVLcase－patientsintheUnitedKingdomwere  
adultlnentOuringtheMediterranean（1J）．Second，inthe  
absenceofpublichealthsurvei11anceattheEuropeanlevel，  
underreporthgiscommon（SeetheLeishmaniasisandthe  
Globa】i2atioTlOfNeglect section）．Third，aSymptOmatic  

infbctionsmqybecommoninsomereg10nS：forlclini－  
Ca］caseofVL，theremaybe30－100subc］inicalinfections  
（J2）・ThisundeJTepOrtingcanhavem函rconsequencesfor  

bloodbanks：blood舟omdonorslivinglnareaSOfendemic－  
iq，insouthemFraLnCeandGreecehad3．4％and15％sero－  

POSitiv吋，reSPeCtively（13，I4）．Inaddition，22．1％ofblood  
donorsinahighlydiseaseqe11demicarea舟omSpainwere  
PCRpositivefbrleishmaniasis（］5）．Furthermore，aSymp－  

tomaticinftctionsmayprogresstosevereclinicalfbrmSin  
immunocompromisedperSOnS，fbrexample，inAtDSpa－  

tients（］6）．Fourth，theetiologicagentofsouthemEuro－  
PeanVL，Leishmaniaiゆntum，isalsoinftctingdogs（with  

aseroprevalenceofupto34％iJlareaSOfSpainwherethe  
diseaseishighlyendemic）（Table）．Dogswithleishmania－  

Sisinfbctionsaregenera11yverysick，CauSlngam句OrPrOb－  
1eminsouthernEurope（e・g．，記5，000clinicalcasesoccur  

eachyearinFrance）（Table）．However，Sickaswellasas－  

ymptomaticdogsalsorepresentariskねrhumans，aSthey  
COnStitutethem句OrreSerVOirofthepar鮎iteonwhichsand  
flyvectorsmayfbedandtraL）Smitthein鎚ction・   

Jmport－ExportBa］anceofELJrOPeanLei＄hmaniasis   

IIladditjontotherealityofautochthonousleishma－  
niasisiTIEurope，theriskfbrintroductionofnewspecies  
throughtravelers orimmlgrantS付om countries where                く  
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NeglectofLeishmaniasis．Europe  

non－Europeanspeciesareendemicshouldalsobeconsid－  
eredlHowever，theprobabilitythatthesespeciescou］d  
enterinatranSmissioncycleisrelativelylow・Theprob－  
abilitydependsoncontactbetweeninfbctedperSOnSand  
Sand罰ies，thecapacltyOftheinfectedperSOntOaCtaS  
reservoir，andthesusceptibi］ityofEuropeansandniesto  
thedifrbrent．LeLFhmania、species．FormostspeCies，hu－  
mans aregenerally a transmission dead－end・However，  
fbr2species，theriskmighttheoreticallybehigher：L．  
trqpICa，WhichiscausingCLinA舟ica，theMiddleEast，  
andSouthwestAsia，andL．dbnovani，theetiologicagent  

ofVLinEastA仕icaandthelndianSubcontinent．These  

2species areindeed associatcd with an anthroponotic  
transmissioncycle．Ononehand，L．doTZOVa〝iwhichis  
transmittedbyadi蝕rentspeciesofsand刊youtsideEu一  
丁ope・mightbehostedbymostEuropeansand且ies，eXCePt  

タカJeみ∂わ研揖ク呼αJ∬iandア．∫gJ冨e〃Jf（J乃．On也eotb¢r  

lland，L．Erqpica，WhichhasmorestnngentrequlrementS  
intemsorvector，WOuldneedP．∫g曙g〝Jf，Wllicbwasr¢一  
portedinseveralplacesinsouthemEurope，fromPortugal  
（］8）toCyprus（）9）．L．trq，icawasindeedencountered  
inGreece 

鮎stautochthonouscasesofL．dbnovan［inEuropehave  
beendetectedinCypruS（2Z）．Theclinicalphenofypeas－  

SOCiatedwithbothspeCiesneedsalsotobeconsideredfbr  
anexhaustiveriskevaluation．L．trqpicacauseslesions  
thataregenerallymOredi伍culttotreatwithantimonial  

drug亨（22），Whereas与・dbnqvaniisconsideredtobemore  
aggressivethanLE巧仲Tltんh2andoftendoesnotrespondto  
treatmentwith丘rst－1inedrugS（23）．   

Inadditiontobeingconcemedaboutimpoltationand  
SPreadofexoticLei5hmaniaspeciesin駄1rDpe，eXpOTtation  
Shouldalsobeconsidered．Thebestknownhistoricalex－  

ampleofthespreadofleisllmaniasisisthemigrationof  
L．iI拘ntum丘omEuropetoLatinAmerica，Whereitcolo－  
nized■h血加〝γねわ顧ゆ加md誌nowcausln寧aSeri－  

OuSPublic，healthproblem（＞3，500casesofVLperyearin  
BⅦil）（抑珊is叩readis血ouめtto 
by conquistadores’dogs（25）．Anotherand current ex－ 

amplecqncems仇eエ．椚頑0〟Lゆ肋沼lサb止血r8Cently  

describedinHTV－pOSitiYeVLpatients舟omPortugal（26）．  
Tndeed，thesehybridswercshowntObeabletodevelop，iTI  

P．p甲ataS｛i（27），aVeCtOrthatiswidespreadinEurope，Afl  
rica，andAsia．ConsideriqthereservoifrOIcofmV－｛0－  
infbctedpadentsandthepcridomesticandanthropophilic  
natu托Off■．ク呼α郎ち血esebybdds打出那migbt血culate  

byu＄hgthissand且yvectoT，也erebyincreasingtheriskof  
their如readingintonewfocidtroughout／thebroadrangeof  
P．p甲ataSidistribution（27）．Fina11y，tTICWayEuropedeals  
withits・leishmaniasispublicandanimalhealthproblem  
CanStillhavem句OrCOnSequenCeSfortherestoftheworld・  
Miltefosine，OneOfthefbwaYai1ableantileishmaniadrugS，  
hasbe6nreCent］ylaunchedinthemarkctfbrcanineleish－  

Figure．Leishmaniasisin southem Europe．Distribution of the  
endemicdisease：relative propo丘ion ofautochthonous（Viscera暮．  

CUtaneOuS）andirnported human cases and seropreva霊encein  
dogs（fromdatarepoTtedinTable）．  

maniasistreatmentinPortugal，Spain，ltaly，Greece，and  

CypruS．Because dogs are never curbdparasitologica11y  
andgiventhelonghalf・1ifbofthedrug，thelackofEuro－  

PeanPOlicymight．contributetotlleemergenCeOfparasites  
resistanttOmiltefosine・TbisresistanCeCOuldbeaproblem  

forEuropeanhumanpatients，aSmiltefosineisbeingused  
OnaCOmpaSSionatebasisinseveralEuropeanArDSco－  
inftctedpatientsunresponsivetoamPhotericinBorpen－  
tavalentantimonials（28，29）．Furthermore，ifdogsinfected  

Withmi1tefbsine－reSistantStrainsweretomlgratetOLatin  
America，Whereseveralcountrie去haveregisteredthcdrug  
forhumanuSe（CurrentlyColomt！ia，Guatemala，Argentina，  

Venezuela，Paraguay，Ecuador，andHonduras；30），theim－  
pact might be greater. 

LeishmaniasisandtheGIoba霊izationofNegIect   
Twelve million persons hかeleishmaniasis，and  
500，000TleWCaSeS OfVL occureachyear．Morethan  
50，000dieofthisdiseaseeachyear．Thediseaseisspread－  
ingbecaus¢Of卑eVeralrisk Eactors，Climatebeingonly  
One・HumanmadechangeStO－theLenVironmentandpopu－  
1adonmovement畠（餌economicorpoliticalreasoれS）m叩  
1eadtoalterationsintherangeanddensitiesofthevectors  
and reservoirs，1nCreaSing humaneXpOSure tOintbcted  
sand且ies．Urbaれization ofleishmaniasis becomes more  

COmmOnandincortjunctionwiththeruralization・OfHIV／  
AtDS，itcontributestoincreasetheproblemofco－ir［fbc－  
tionsincontextswhereaccesstohighlyactive弧tiretro－  
YiraltherapylSnOtthesame鱒inindustrializedco血扉es・  
LeLshmaniaspp．havealreadybecomeresistanttoan血10－  
nialdrugS（thefirst－1inedruginrnanydevelopingcoun－  
tries）insomeregionsandmaysoonbecomeresistantto  
miltefosine（23）．DespitethisirLCreaSingresistaJICe，1eish－  
maniasisisoneofthemostneglecteddiseasesindevelop－  
1ngCOuntries，alongwithotherslikesleeplngSicknessor  
Chagasdisease・Leishmaniasisisadiseasefbrwhichwe  
lacke飴ctive，affbrdable，andeasytousedrugS，andthe  
Pharmaceuticalindustryhashadfewincentivestoengage  

）  メ   

1015  ∈me呵InglnねdiousDi鎚a＄e＄・WWW・dc・gOV／oid・Ⅵ止14．No・7－July2008  

330  


