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血柴分画製剤は、原材料がヒト由来であるため、変異型クロイツフェルト・ヤコブ病（vCJD）を引き起こすプリオ  
ンを伝播する可能性があるが、血購分画製剤によってプリオンが伝播したという報告はない。  その他参考事項等  
様々な国で実施されている対策（BSE発生国での滞在歴や輸血または組織移植を受けたことがある献血者の保留、  
白血球除去など）や、いくつかの製造工程が、血膿分画製剤によるプリオン伝播防止に貢献している可能性がある。  
脳由来の感染因子をスパイクする多数の実験的感染性試験により、いくつかの分画ステップ、特にエタノール分  

研 究 報 dニ l：コ       画、デブス・フィルトレーション（深層濾過）、イオン交換クロマトグラフィーは、プリオンを数log除去できる ことが実証された。更に、凝固因子や免疫グロブリン製剤からウイルスを除去するために使用されている75nm  スクを完全には排除できないので、   

の   

要   
投与すること。   

報告企業の意見  今後の対応   

血東分画製剤からのVCJD感染リスクに関する情報  
で、現時点まで血膿分画製剤からのVCJD伝播の報  
告はないこと、血弟分画製剤の製造工程でプリオ  

ンが除去できるとの情報である。  
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CurrentstrategleStOPreVenttranSmission  

OfpnonsbyhumanpIasmaderivatives  

′ Mesuresactuellesdepreventiondunsquedetransmissiondepnons  
parlesm6dicamentsd6riv6sduplasmahumain  
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Abstract  

Proteinproductsprepared丘ompooledhuTTlanplasmaareanessentialclassoftherapet］ticsusedmostlytocontrolbteedingandJorimmuno－  
logicaldisorders．Because・）fthehumanohgir10fthestartingmateria］，thereisariskthattheseproductsmaypossib］ytrar．srr”tPnOnSCauSlng  
a血tCreutzfeldt－JakobdiseSe（vCJD）・Nocaseortransmissionofphonsbyplasmaproductshasbeenobserved・Case－by，CaSemeSueS  
lmPlementedinvariouscounbleS，andsevera］tel：hnicalfactorsrnaycontribute，tOVariousdegrees，tOthepreventionofLtheriskoftransm］SS10n  
OrPrionsbyplasmaproducts．Thosemeasuresinclude（a）theepidemiologicaIsun，e‖anceorpopulationincountrleSWithcasesofLvC］Dar）d／or  
bovinespongifonnencephalopathies（BSE），O））thedeftrT’alofblooddonorswhotTaVe7edorresided，forspecificperjodsortime，tOCOun扇es  
WithBSE，OrWhoreceivedtransfusionortissuetTanSPlant，（c）theremovalofleucocytesinplasmausedfor斤actioTlation，and，1astbutnot）east，  
（d）theremovaIofthep血agentsdu血gthecomplexindushlal鮎ctionationpTOCeSSuSedtoprepaTePlasmaproducts・NumerousXPeental  
infectivltyStUdies，invoIvingthespikingofbrain，derivedinfectiousmater－als，havedemonstrated that severalfractionatioTIStePS，1nPart）Cular  

e［hano）斤actionation，depthfiItration，andchrorna（OgraPhy，CanrernOVeSeVerallogsofpr10nS・Removalisexplainedbythedisti11Cthydrophobic  
andaggregativeprope11iesofthepnonproteins・Jnaddition，nanOnJtratior）uSJngmu7t＝ayermembranesof75nmorsrna）ler、Whichiscommon7y  
usedforremovIngVirusesfromcoagu】ationfhctorsandimmunoglobuIinsprodt］CtS，Cal－remOVemOrethal－3－5logsofspikedprions，PreSumab】y  

bysizf－eXCIusionandtrapplngmeChanisms．Therefore，theriskortT71nSmissionofvCJDbyhurnanplasmaproductsappearsremote，butcaution  
Shou）dpTeVailsincethebic・ChemicalnatureortJleinftctiousagentinhumanbloodisstilIunknowT）・  
◎2007EIsevierMassonSAS．ÅIJrightsreserved・  

R長吉um‘  

Lesm色dicamen！Sd色rivesdupIasmahurnainoccupentuneplaceth6rapeutIqUeeSSentielleenparlicuIierdansletr扇ternentdetroubleshimor－  
raglqueSOuimmunologlqueS．Par】10nglnehumaineduplasma，CeSPrOduitssontunesourcepossibled’infectionparJesagentstTanSmissibles  
nonconventionnels（ATNCouprions），dontcelu＝nduisantlavariantedeIama［adiedeCreutzre）dトJakob（vMC））・Onn’arecensetoulefbisえce  
JOurauCunCaSdehLanSmissiondevMCJparlesproduitspIasmat．quesindustrieIs・Diversesmesuresdeprecaution，misesenp】aceaucasparcas  
dansdif柁rentspays，eldesfacteurslechniquesparaisse11tPreVenirtespossjbilit仁sdetransrnissiondecesagen（Sinftctieux parIesrn畠dicaments  
dirivとsdusang．1］scornprennent二（a）IecontT6le色pid畠miolog；quedelapopuIationda】一SlespaysoddescasdevMC］et／oud’enc6phalopathie  

bovinespongifomle（EBS）on（とtiidentifits；（b）1’exc］usiondescandidatsdoTmeurSdesal－gayantVOyag畠ous亘jourT］dpourunecertainep色riode  

detempsdansdespaystouchispaT）’EBS，OuayanlititransAISモsoutrallSPIant仁s；（c）lalimjtationducontelluduplasmaenJeucocytes；et（d）  
用irninationdelapTOtiinepnonpatholog．queaud占coursdes£tapesde斤actionnement・Del－Ombreusesitudesexptrj）Tlentales，rePOSant］epIus  
SOUVentSurdesepreuvesdesurchaTgePareXmitsdecerveauxd’animauxinfect占sparunesouched’ATNC，COnCOurent畠ttablirquediverses  
itapesde丘ac（iormement，dontlesprさcIPlta（ionsenpresenced’占thanol，1esfiltf7Itionsenproわndeur，etleschromatographies，COntTibuentえune  
eIiminationimportante despnollS．CeIle－｛lParaits7exp］iquerparles caracl∈rist）qUeS d7hydrophobicitさcIdEtelldance de［’agent hfもctieuxえ   

一丁cl∴＋〕〕328ユ81930；ねx：＋ぅぅ〕2042】955．   

gィ‖〟／J8dd‾ビ∫∫ごIbuI¶Ou＠a【lgtobal．ncI（T・BurれOl巾一   

】246－7820／S－SCCfronl111altcr◎2007EIscvicrMass（）nSASA】】righIs rcscrvcd  
do－一仙川16小rac】i・200（i＝．00t  
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r伽用頑ノ．几適地／芳郎吋払血〟C臨画仙＝Jβわわg如gJj（フ〃βりjプα－jプg  32l  

／  

S’ag正ger・Parai‖eu柑，l¢S占叫esden卸0点Ⅰ打出ionsurdesmembmnesm帖∽uCh田d’une匹mSit丘de75nmoumoins，∫u砧虎espourlas血血－  

Sationviraledesfacteursdecoagu］atiDnOudesimmtmog］obu］ines，retiennent・VraisemblabJementpardesmicanismesd，excJusionstgnqueetde  
plegeage，Pltudetroisゑclnqlogsdeprions・AuregaTddecesdonn6esexpenmentales，7ensquedetransmissiondevMCJparlesproduits  
plasmatzquespaTait扉smince，maishpo－t由正elledeces如1desresteincomp］dtetantquelanaturedel，agentinfbcdeuxpr由entdans］esang  
nesmpaspleinement占Iucid畠e，  

◎2007EIsevierMassonSAS・Al】rightsreseTVed．   

瓜γ〝0′血PTions；PlasmaprDducts；Fracdotlatjon；PrPTSE；Saftty；VCJD   

MoL，CL＆：Prions；＾ge71tSbⅦSmissibIesnonconvcntionncIs；PrDdujtsp】asmatJqueS；Fractionnemen【；PrPTSE；S仕uTit占；VCJD  

1．Introduc貞on  

Humanplasmaisusedfbrthemanu払ctureoffねctionated  
PrOducts called plasma products，Plasma derivatives，Or  
p）asma－derived medicina］products．TheseprDducIshave no  
Substitutes to bTeat Vahouslift－thmatening congenitalor  
acquired b］eeding，thromboticdisorders，immunologlCalde貞T  
Ciencies，（issues enzymatic degra血tions，and／or trauma．  
Plasmaproductsarepurined fbmpooIsofthousandlitersof  
plasma・Productionmeけ1Odsinvo］vesophisticatedpur摘cation  

PrOCeduresbased on a series ofprec］Pltation，fi］b71tion，and  

Chromatographicstepstha（constitute血eplasmafねc（ionation  

processll］・Ashistoricalperspecdvesshow，Vadoustransmis－  
Sibleinfbctiousagents，mOStnOtab】yviruSeS，CanCOntarninate  
humanbJoodandbetransmittedbyindus打iaIp］asmaproducts．  
1tis nowbelievedthat（he varianlfbrm orCreutzftldtJakob  

disease（VCJD），ahumandiseasethoughttobeprjmarilyasso－  
Cia（ed to theingestion offbod contaminated by the bovine  
SpOngifbrm encephalopathy（BSE）agent，may aIso be trans－  

mittedbylransfusion ofbIoodcomponents［2】・Threehuman  

CaSeSOftransfusiontransmittedprioninftctions（onlytwoof  
Which weresymptomatic ofvCJD）havebeenidentified and  
ascribed（O theinfusion oF non－1eucoreduced red b］00d cell  

COnCentrateS t31．The third，Pre－OrSub－Clinical，CaSe WaSin  
anindividua］whowasMetNa】heterozygousatcodon1290f  
thepnonproteingene，SuggeStlngthaliTldividualswithagen，  
OtyPeS O血erthan Met－Met homozygousatresidue129may  
aTsobeinftcled［3，4］．   

Asitisnowapparen（thatvCJDcanbefransmittedby（rans－  
RJSion，COnCemSabou（thesafもtyorpooledplasmaderivatives  
have grow・A UKTetro：；PeCtivestudyontissuesamples sugL  
geststhatmorepeople（haninilialZythough（maybeincubating  
thediseaset5，6】・Thereis，SOfar・OeVidencethatvCJDhas  
beentransm出edbyplasmaderivatIVeS－However，thepossibi－  
JityoflongincubationpeHodofthediseasedoesnotalJowto  
drawdefiniteconclusionontheabsenceofrisks，andtherefbre  

PreVentativemeasureshavebeenputirlP］aceinseveralcoun－  
tries・Thepurposeofthis・PapeTistopresenlfhecurTentStrate－  

gleS that are believed to restrictlhe risk ortransmission of  
PnOnSbyindustria］plasrnaproducts・   

Z・Preven【飢ivemeasur（さShrlheco11eedonorpIasma  

hr rractionation  

The occurrence o［human－tO－human fransmission orvCJD  

by blood t「ansfusion has alerted health regu7a10ry aulhorilies  

OntheimportanceofimplementlngaSetOfprecautionarymea－  
SureS・TabIelsummarizes山ecurrentpreventa（ivemeasures  
thatareinp）aceagainsttheriskoftransmissionofprionsby  
plasmaproducts／IlleaPprOaCh］argelyfo1Jows，Whenpossib］e，  
the one that has been deveJoped successful）y overthe］as【  

20years to avoid the transmission ofvimses・Thestrategy  
neededtopreventtransmissionofvirusesrequires（a）anaccu－  

rateinfbrmationonthestructureoftheinftctiousagentsand  
their mode oftransmission，O））the epidemiologicalsurveiト  

1anceofthepopuIa（ion，（C）theチCCurateSCrningoflhe  

donors，（d）thetestingofthedonatlOnSbysensItlVeand rele－  

VantaSSayS，（e）theimplementatiorLOfvalidatedinactivationor  

removalproceduresduringproductrnanufhcturing，and（f）the  

app］ication of good rnanufhcttlring practices（GMP）at a】I  

StageSOftheproductionchain［7，8］．Asindjcatedinthispub－  
】ication，nOla］lofthesemeasurescanbeusedtodatetoreduce  

the risks of行ansmission ofpr］OnS byindustrialplasma pro－  

ducts．   

プ．ノ．βゆ力叩血Jc力α柑C／e血ぬα〃d柁∫血〃Ceげルア打g  

TllePhysico－Chemicalpropertiesofhumanblood－aSSOCia【ed  

trans】血ssib】espongifbnTlenCePhalopathy（TSE）agentares（i‖  

unknown．Theinfbctious agentis thought tobe a misfolded，  

abnonna】，Pr】OnPrOtein，gJobaI］ynowreftrTedtoasPrPTSE  
becauseofLincreasingcolllplexityin the terminologyわrvar．  

iousfbmsof（hepJionprotein［4］．PathologicalPrPTSErepre－  
SentSabemntlyfoldedisofbrmsoFanomla7ce‖ularpnonprか  

tein（PrPC）whose physiologicalfunctionis stilllargety  

unknown・PrPCisaglycosy］phosphatidylinosi【ol－1inkedgly－  

COprOtein composed ofLapproximate）y256a111ino acids，lhaf  

urldergoes facu】tative N－］inked glycosyIatiorla（two sites［9，  

10〕，PrPTSEpresentβ－Sheetstructurethattends10aggregate  
and which，in vitro，lTlakesitinsoZublein detergentsoluljon5，  

resistantloenzymaticdegradation，andpronetoadheretosur－  

fhces【li】．Recent experimentalshdiesin scrapie－infected  

（263Kstrain）haIl－Sterbrain suggestthalprionparticles have  

a size and moJecu7ar weight range or 5－90 nm，and  

155d－5，220×103KDa，reSpeClively・lnfectivItyOhhisp＝On  
Slrainis highestin o］igomers with apparent radiior17・一  

27nmandaI7101ecularweightofL300一名00kDa，andisappar－  

entlyabsenl，Or】ess，lnlargeribrilsandinoligonlerSOr≦5PrP  

molecu7est12】－Non－Rb刷arpa而cles，Withamassq 

． 

TSEdisease【12〕．  
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Table 1 

PointsbCOT血deこandmeasurestoprevcntdletranSmissionofYjruSeSaJldprionsbyphsmaJerivedmedjcina）products  

HⅣ，HBV，tlCV  HAV．B19  Prion agent PoiI】btocOl】SiddmG弧Ur亡S  

Wclldmde血如（notl－仰Velo匹d，  
SizらSbpちgenOmちreSistanc可  
K川川Ⅷ（c狐mCbs亡Vedlogs）   

WeIIeshbIisbed  

Wellchamdα該カ（軌Velopd，Si次，  
血aI鷺，genO巾亡，nSisはn∝）  

Ⅸムown（Gmr亡ad】Sαm1logs）   

We”亡S也b】ished  

Unknownfbrtheinたcdousagentin  
p】ぉma  

Limildinfbmalion（ぢdmatdtok  
】ow；2－30inたctiousdo父Spermり  
Unknown  

伽d肌J亡んl用C卸なぬq「血β  
埴血び聯J  
旬如血肌血針山血耶里油一例β   

句〉加わ廟dゆ川7α〟0′－0〟  
クmⅥJ朗Cちr融庫わけ．  

β〝J加几一椚血一わn椚¢血  

旗垂ゐ㈲rαrJ血流川＝γ血訂克  
7お山g〆加㌦γ肋αJ‘わ〝αffo肘ノar  

椚α血q「血ビタd血〉gg〃kβgg〃上   

山ぐ○柁（山頂血川  

ア血∫〝∽押JJα血g   

βぞd〟Jd血8CJfv〃血〃∫！甲∫   

【血甲∝研亡柁り〃Vd∫呼∫  

βd血Jd叩ふ鉱ゞJJ℃椚OVαJ∫呼∫  

爪円山ク和血ぐJJび血gJ♂CO〃〃℃J  

椚d血q「ん昨亡血〟∫r心血  

Yes■  

No  
（tes【sindevelopment）   

About50％reduc（ionininftclivity［27］  

No  

No   

Yes？・（e・g．pr∝jpitation，dep血石旺alion，  

ChTOmatOgraphy）⊂  

Y亡S（nanofi】tmtion）？じ  

No  

Yes  
Anti－HⅣ】and2Ab  

HCV Ab  
HBsAg  
No  

Yes  
（亡．g．nuCleicacidtest）  

Y亡S（c．g．SDb‾飽m助ち匹StⅢdza【ion，  

lowpH，瓜pIy】icacid，dryheal）  

Y亡S（e．gpr∝ip血don，  

dmmato卵phy）b  

Yes（nanofil打adotl）  

Nod  

No  

Yes  

（e・g・nUCleicacidt∝り  

Y亡寸No   

Yes（e．gp陀Cipi血on，  

chmmabgmphy）b  
Yes（n孔mOfi】打adon）  

Nod  

1hsomecoun打iescxc）tJSioncrite血includes的VeltocotJnbieswithBSE，andprtNioushrufusionortransplantation（SeetextfordeLails）．  

bo鮎nno【regardedasaz血stTCmOValstepヤymostregu［atoryagenciesduetothedifncultyinprovingconsistenlviralrernoval・  
CTTIjs乱防um6thatPrPTStiinp－asmawouldbehYedleSameaSPrPTSE伽mbT3inhomogenates，Whichisst川unknown・  
一丁ests10d¢teCtlhepr缶印CeOrY血Im訂k¢巧jnnna】p一山uctshavenolbeenva】趨kd抑ddonolgua伽teeprOduc一弘絶り・   

Brain－aSSOCiated fbrmsofPrPTSEareresistant（0（heviml  
inactivation procedures used during the manufacture or  
humanplasmaproducts，SuChassoIvent－de暮ergen（（SD），heat  
treatments，andIowpH【1，13］－1nemethodskr10WntOinacti－  
vateprpTSE（SuChasoxidation，treatmentWithstrongbase，  
ChaotTOp－C agentS，eXtreme heat，StrOngSOdium hypochlorite  
so）utions or hot soIutions ofsodium hydroxide［14］）would  

denature plasrna proteins and thereFbre cannot be usedin  
plasmahctionation．  

プ．2．Prわ〃f′昨c血〟∫（わ∫e～〃〆鮎mα  

Thereisonlylimite（linfbrmationontheinfectiousdoseof  
prlOnPrOteininhumanblood・EstimatesbasedonanjmaIrnod－  
eIssuggesttha（PrTDnPrOleininfもctivityinbloodis］ow，pOS－  

siblycomprisedbefween2and30infktiousdoseperm］dur－  
ingboththeincubationandsymptomaticstagesofdisease［15，  
16l．HalfoftheinfectivjtyappearSaSSOCialedwithplasma［171・  
Possib揃tyof－abnormalprionproteintransmission bytransfhr  
sioninhulllanSCOrrOboratedearIierexpeljmentalevidence（hat  
thebIood ofinftcled rodents，COWS，and sheep maytransmi（  
inftctivity【18］in bothlheincubationperiod and clinical  
phase［4］．Experimenta［evidence ofblood transfusion trans－  

missionin deers with chronic wastJng disease has atso been  
repoれedrecently［19］・AttheearlystagSOftheincubalion  
period，blood－aSSOCjatedPrP（Sc）mayorig］nalefromperipheraI  

replicationorprions，Whereasduringthesymptomaticphase，it  

lTlayleakfTomthebrain［20】．Therefbre，ilcannotbeexc7uded  
thattheriskorinfもctivity varjesduring（hevariousphasesof－  

the disease．  

2．エ句フf‘お肌わわの′∫〟〉γgJ肋〃Ce  

HumaJleXpOSureStOtheBSEagentappearpnlnari］ylinked  
to（a）the prevalence ofBSEin na（ive andimported catt】e  

population and（b）the risk of cor）tamination ofloca］and  

importedfoodbytheBSEagent．vCJDappearslimitedgeo－  
graphica11ytocountrieswhereBSEhasbeenidentifiedbt）tnOt  
muchisknownonBSEagentinftctivityandontheminimal  
Oraldosesabletotransrnit vCJP to humans［4］．ln addition，  
Pr］On Strains distinct丘om that causlng BSE have recently  

beenisoIated ftomcattle，and found toinducelethaJneurolo，  

g］Cat disordersin a（ransgenicmice rnodel，ratSlng pOtential  

additionalpublicheaTthconcerT］S［2り．Proportionorasympto－  
matic carrier may be higher thaninitia】】y thought［5，6】but  

furtherdata must be obtained．Countries are therefbre encou卜  

aged to establish epidemiologicai surveillance systems and 
COnductsys（ernaticassessmentorpossib】ecasesorBSE and  
VCJD to fblIow（he preva7ence and trends orthe disease so  
（hat approprlate deftrralmeasures can be taken on a time）y  

manner，irneeded【4］・   

2．イ．β（炸J・用J‘オ“βト′′融りゐ′JOr∫  

Deftrralcriteriaofdonorspresurned at riskorvCJDhave  
beenirnplementedin some countries b1lowlng a Carenl］  
assessment of（he riskルeneri（ra（10，the consideration on the  

longincubation perjod ofvCJD afterora［exposure to BSE  
COntaminated beef：and（heimpact on the supp］y orb）00d  
andp］asmaproducts．TherationalefbrsoITledeftrTa］ITleaSureS  
isbasedon暮hemathemalicaJprobabili（yor“recyc】ing”vCJ［）  

inftctionviab］00dtransfbsionandp）asnlaPrOducIs，COnSider－  
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r動画ノ．肋／加ゆ由汀α血亘〟ggJβわわg画gJj（フ00りj2れjフβ  32j  

【10，15］，andathird。n。，d．atc。mbi。］e。。。red。Cti。nand  

Prion reductjon，isin developmenl【30］・Coagulation fhctors  

have beenfound to bind on some ofthese点1ters．1tis nof  

knownwhe仏erpnonremovalfi］tersdedicatedforthefiltra（ion  
Ofplasmafbrfねctionation（OrtranSfusion）willbedeveloped  
andlicensed・Useofprionreduction仙ersduringthep）asma  
fねctionationprocess，ratherthanatthestageofplasmapre－  
paration，maybeamoreeconomicalandrationalapproach．   

3．Removalorprionsduringplasmarractionation   

j．ノ．ア／が〝∽ノねc血朋力b乃Jecん－OJ昭′  

Moslplasma products are manufactured by anintegrated  
technologyencompass】ngCryOPreC）Pltation，CO］dethanoIpreci－  

pltation，mtrationandchromatographicstepstoachieveprotein  
SeparationandpoIishing・Cryoprec］pltation，the貞rststepinthe  

丘actionation process，is a thawing ofp］asma at2－4OC that  

iso］ates aco］dinso］uble丘action（CryOpreCipitate），uSed asa  

SOurCe OffhctorVII7（FVTII），VOn WiIlebrand factor（VWF），  
and貞bdnogen，andasupernatan（（CryO－POOrplasrna，OrCryO－  
Supernatant），Whichis thestarting rnaterialofotherproteins．  

Thee山anolfねctionationprocess－uSedfbrinstanceinalbu－  
min，1gG，alphal，antl（rypslnSeparation－＜OmprJSeSpreClpitaT  

tionstepsat8－40％ethanoIconcentTations，underdefinedcon－  

ditionsofpH，temperature，andosmolality［1】．Precipitatesand  

SupernatantSareSeparatedbycentrifugationorfi】trationusing  
filteraidsanddepthfl］ters・Chroma10graPhyisusedforprotein  

SeParationandpurifica（ion fromlhevarjousintermediates，aS  
We‖asfbrremovalof仇esoIventsanddetergentsusedinviral  

inactivation procedures［1，3り．Common chromatographic  

methodsinclude anion－eXChange，Cation－eXChange，immobi－  
1izedheparinaffinity，andirnmunoafhity．Todatemosta］bu－  

min andlgGpreparations are produced by aprocess］arge］y  

basedontheethanol丘actionationmethod，Whilethemanufhcr  

tureofmostcoagu］ationfhctors，prOteaSeinhibitors，andantjc－  

OagulantspreparationsinvoIveschTOmatOgraPhy［31，32］・   

エフ・E甲g′イ′〃e′l／〟Jク＝0′－CJed′Ⅵ〃Cg∫拍df打  

S【udies have been canLied out to eva］uate the c7earance or  

pr】OnStakingpJaceduringp）asma丘actionalion．Thesestudies  

arediLTicult，lime－COr）Su］T”ng，andexpensive．Importantfhctors  

in（hejrdesignincludethechoiccof（heTSEstrainsandorlhe  

tissueused forspiking，thetypeofinfectivityassay，andNaS  
R）rViTalvaIidatioStudiest7・33トtheva］idiryoflhesca】e－  

downprocesstomlmictheIargerscalemanufhcttJreCOnditions・  

Sincespikingagentsmayhavedifferentpartitiomngproperties，  
PrOCeSSClearanceisofteneva］uateduslngSPikesexhibitingdifl  
丘rentbiophysicalproperties【34］．TSEstrainsusedinexogen－  

OuS SPiking expenmenlsinc】ude（a）ha】T］Sler－adap【ed scrapie  

（Strains263K［35】，Sc237［34】or ME7［36］，（b）1¶urine－  

adapted BSE，301V【37】and（c）s（rains of human CJD，  
VCJD，SPOradicCJD（sC）D）andGSS【38］・EndogeneuSStu－  

dies haveしISedl11urjne－adapted GSS，Fukuoka－Jstraln［39］，  

h；1n－S｛erLadapted scrap－e，Strain 263K and murine－adapted  

ing the assumed number ofinfectedindividualsin a glVen  
coun叫．Severalcountriesdeferdonorswhovisitedorresided  
irldleUKaLndotherEuropeancountrieswhereBSEcaseshave  
beenfound，for a cumulativeperiod of3months or more  
between1980and1996．To preventsecondaryspread，Pre－  
viouslytransfused donors aLrea］so deferredincountrieslike  
Frmce（Since1998），UK（since2005），Ire］and，the Nether－  
lands，and Switzer）and．Canada，Australia，Ita）y and dle US  
訂eCurrentlydefbrringdonorsprevious］ytmsfusedinacoun－  
trywhereBSEorvCJDca父Shavebeeniden郁ed［4］・   

2．J．7b血g  

Thereisasyetnoassayavailabletodetectmisfbldedprion  
proteinsinhtlmar）blood，OneteChnicaldifhcultybeinglinkedto  
thelowlevelofprionproteininbloodandthethcttha（thedis－  
easedoesnotinduceconventiorlaJimmuneresponseandhasno  
nucleicacidassociated markers．Severalassaysusingdi庁己rent  

principlesareunderdevelopment【4，22】bu（so魚rdatahavenot  

beenreproducedbyiJ］dependentgroups・Itisnotknownwhen  
validated screenlng teStSwillbe availabIe fbrroutine usein  
blood establishments．Possibleimplementation would raise a  
numberofconcemsincludinghowtodealwith也epotential  
highnumberoffhlse－POSitiveresults・Itis alsoexpectedthat  
two validated tests，OntさuSedforpnmary determination，the  
otherasaconfirmatoryassay，WOu）dt）erequiTed［22］．   

2．∂．⊥g〟C（ブタ℃血cJわ〃  

Limitlngtheleucocytcsnumberinplasmafbr丘actionationto  
lessthanlO6perlis curren（1y山epracticeincounhieslike  
France，aS Part Ofa set ofprecautionary measures to reduce  
therisks ofLvCJDtransmissionbypIasmaproducts［23］．Such  
Jimitin teucocy（econten［caJlbemetbyustngleucoreduction  
hltersduringbloodorp】asmarepalltioll［24］orbyco］1ecting  

Plasma us］ngSPeC浦c apheresJS PrOCedures d】atreduceIeuco－  

CyteS［25］．nle rationale forlimitillgleukocytecol－tamination  

WaSbasedonthebeliefl［hatlymphocytesplayacruCialroleirl  
TSE pathogenicity［26］・However，leuco百Itration of whole  

blood from hamstersinfected with scrapie263K（endogel－OuS  

TSE rnode］）was FeCently fbund to remove“on）y”42～72％  

infec（iviryfromplaslnar17，22，27］・Thesefil－dingsappearcon－  

sistentwi【hthelowreducljonofinftc【iviryfoundbyleucofi］tra－  

tionofblood丘ommiceinftctedwithamouse－adaptedstrairlOf  

humanTSE［28】．1nan cxogenousrnodelwherescrapie263K  

WaS uSed（O SPike human blood，filtrationwith fourdifferel－t  

whole bloodIeucoreductiollfiJte］－S did not ren10Ve S．gnificant  

PrPSC［29］．However，i（iss【i7lno‖∽OWnhowmuchprioninfec－  

tivityisremoved when using apheresisproceduresthatreduce  
theleucocy†eco111enttoarallgeSimilartotha10fwholeblood  
PaSSedthroughdedicatedleucol‾eductio）lfiZters【25］・   

フ．7．什わ〃′で〃7（フlノd／メ／rビ′1  

CuTTen‖y，抽O CELm；lrkedⅢlers are collllTlerCiaJIy avaiJL  

ablefbrlhecaptureorprlOnSf［0】†一redbloodce）lconcentrates  
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ぐ  
matographyofFⅨ【47］removedl・4］ogl。OrPrPTSE【35】，and  

S－Sepharose cationl∋XChanger duringthrombin puri爪cation  

removed2・9logJO［35】，andsimi］arremovalhasbeenreported  
by monoc）onalantibodychromatography【42］．The fact that  

COnSistent pnon clearance fhctors arefoundin processes  
uslngChromatographicresinsofdif艶rentchemicals（ruChlreS  

andsubstitutions，andunderdi庁ヒrentbufftrsystems，SuPpOrtS  
theoccurrenceofnon－SpeCificbindingoftheinfbctiousagent  
OntO the chromatographic support suTfhce・Although prion  
removalappears rq｝rOducible，incomplete understanding of  
theremova］mechanismraisesquestions，SuCh as how to（a）  

determine山emaximumcapacityofchromatographicsupport  
tobindTSEagents，（b）ensureefficientsanitizingprocedures  

OfrecycledgeIs，and（c）guaranteeconsisten（phon removal  
OVerPrOductioncycles．   

3・j－J▲2・NanqPZtmtioT2・Nano蔦］trationis a proven，dedicated  

method usingnm－membranesthatarepenneabIe to proteins  
butretaininftctious agents（ViruSeS）by size－eXC］usion parti－  

tioning［51，52］．Accumu］atingexperimenta）evjdence（TabTe3）  

Showsconsistentremovalofsubstantialdosesof’TSEagents  

Spikedtoplasmafractionsthroughmulti－1ayerfilterswilhpor－  
OSityof75nmorless［42】－Theremovalcapacityofthelarger  

POreTSize nanofilters（75and35nm）appears，aS eXPeCted，  
SOmeWhalinfluenced bythephysicol：hemicalcharacteristics  
O（thepIasmafhction［53］・Removalofspikedscrapieagent  

ME7by15nmnanofiItersappearSmOrerObustandwasnot，in  
experimentalstudies，innuenc与dbyO・9％sarkosyl【36］・   

エj・フ・」仏〟′乃J乃α〃dなG   

SignificantworkhasevaluatedtheextentoFTSEinftctivlty  
removalduring the backbone plasma丘actionation process  

StepS thalgenerate the variousplasmaintermediates used to  
lllanufhcttJreSeVera］products（Table3）．   

3・3・2・／・Cb｝qPreCPIEaLion．Ininitia］endogenous experlmenls  

thatsludied the丘actionationofmurineplasma fナom animaTs  

infもctedwithahumanTSE，theinftctivltyWaSfbund（OPre－  

Cipitalepredominant】yintocryoprecipitate（and precipitatel＋  

1I＋lJl）【39］．However，in exogenous s（udies where humarl  

blood was spiked with hamster－adapted scrapie263K，On）y  

O・7％oftheinitiaIiTlftctivitywasrecoveredinthecryoprecipi－  

BSEstrain301V［40］．Twoapproachesareavailabletoassess  
infktivity．Bioassays，Whichdetectinftctivityinrodentmod－  
e］s［28，37，39，41】，are the current“gold standard’’，but they  

havelimitalionslinkedtothelimitedavailabi）ityofspecialized  
animaJhcilities，theirtime・anSumpdon，Ortheinadaptability  
fbrevaluation ofprKeSS rdbustness［42］．lmmuno＜hemical  
determinationofPrPTSEisdoneeitherbyWestemblotting  
【35，43】or，less丘equently，COnformationJependentimmunOaS－  
Say（CDI）［34］，afkr digestionwith pro（einase－K．1mmuno－  

Chemicalassaysarerapidandre）ativelycheap，andareuseful  
fbran eva］uation ofclearance．Good correlation betweenboth  

typeSOfassayshavebeenfound［41，44】．Tissuecultureinfbc－  
tivityassays（TCIA）maybenewpromisingaltematives（Oani－  
malassays．Sensitivityisequivalenttoanima］assayandalmost  
100timesmorethantheWB．Proteinmisfoldingcyc］icampli－  
ncation（PMCA）whichal］owsautocatalydcreplicationofmin－  
utequantitiesofinftctiouspnons，isclaimedtoprovideover  
4000－timesrnoresensitivitythantheanimalbioassay［45】and，  
ifvalidated，may be ofinteres（for clearance studiesin the  
良Iture．   

j．j・尺び〟旭q／叩erf研g乃ねJcねαm乃Ce血df即   

エj．ノ．（九砂血血り山肌   

Coagu】ation factorconcen打ates are preparedfrompIasma  

intemlediates generatede訂Iyinthe丘actionationprocessand  
COuld be，in pnnciple，a（higher risks ofcontamination by  
PnOnS．Significanteffbrtshave，understandably，bee11madeto  
Study TSEinftctivib，remOValcapacityofchromatographic  
Purificalion and nanofiltration steps，Which are commonly  

usedtomanufhcturetheseproducts．   

3j・］．］・C77rOmaLogT・aP／リ．Table2summarjzesclearancedata  

Obtained duTjng chromatography．Various spikes have been  
used；aSSaySincludedin vitroimmunochemicalrnethods and  

anima】bioassays．Anion－｛XChange chromatography on  

DEAE－ToyopearI650M，aSuSedinthepurification ofFVlll  
andnbhnogen［46］，andonDEAE－Sepharose，SuSedfbr  
FfX【47］，COntributesloasignificantremovaI（typ】CalIyinthe  

2 to＞3］ogs range）c・r SPiked TSE agents［35，42，48，49］．  

Upstfeam SD tr6afhentofLthecryoprec）pltateeXtraCtdidnot  
impactprionremova＝50］＿1mmobilizedheparinafhitychro－  

Tab】c2  

Exlen10fTSEagcnlTCmOVaJduringchromatographyorplasmapdcrlVCdcoagulation fac10rS▼Adap（CdfTOmRef3；＿【41，43】  

Assays  Rcduction†ムctor  Proccs引ngStCPCValualcd  EndヤrOducI  Agent  Spike  
lgCの且疋－7ちりPeロ〟dJOルり  

∫β十JgCの£祀一旬叩gα′イdJ仙り  

∫β十作C（Dgノダ一句lノ叩eβJイ朗叫  

／gC（か揖ど－7わ・叩ゼロJイdjO人〃  

／gC「かEイg－7わ′OPビロJ十郎仇叫  

∫∂＋／gC「β上」g－わJノ叫，ビd′イdJiOんり  

∫∂＋佗C作吃疋花J昭P紺／イ山肌叫  

β上」gでど／／〟／0∫g  

／gC（か£イg－∫甲ノー〟′▲0∫d  

／どCの乙祀－ぶ甲／－β′℃∫d  

〟中ロ′イ′7∫甲んβ′‾♂・†ビ  

∫∫中人β′り∫e  

26〕K  MF  

263K  MF  

BSE（Str扇n〕αV）  MF  

26〕K  MF  

2（）3K  MF  

FVlll  

FVlII  

FV＝t  

vWF  

Fibrinogcn  

Fibrinogcn  

Fibrinogcn  

ProthroI¶bincol叩Icx作IX  

PCC  

FIX  

FIX  

TllrOmbin（fibringlue）  

WB  Jノ【42】  

WB  j．ブロ5】  

Bioassay  2．7f48】  

WB  j・9r42】  

WB  j．β【42】  

263K  MF  WB  ≧j・j【35】  

Bioassay  ？9r48】  

WB  jロ【35】  

WB  Jj【6り  

WB  j．〝【351  

WB  ／〃1ユ5］  

WB  フ．9r二i51   

BSE（StTan30IV）   MF  

26ユK  

2（；3K  

263K  

26〕K  

26〕K  

MF：nlTCrOSOma】fraction；WI】：Wcs†crnblol＿  
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Table 3 

ExtentofTSEagentremova】duringna・X・filtratioT”fphsmaJerivedcoaguhtionfhctorconcetltmteS．Adapted舟omRe・fs．【43，62】  

325  

S伽血gpla5ma倉祉don  Nanofil庇r  End一匹duct  Agent  Spike   Assays  Reductjon fictor  
β以g一物J占j仙Je血8陀  
β£4g一和坪山イ丘，αけど血d′だ   

ぷD＋β且4ふ呵卿rJ占j鋸′亡んdJg   

〟b〝∝わ〃■J00d叫ぐん和m此）訂甲毎号垣！g，  

肋㈲血皿厄戒可両地肌呵叩頭川厄一ど  

ゐ〃1江Cノb〃gg  

d椚川畑血gJ甲互y十句抑血一段pムd叩∫gdJαJ亡  

友研一七ⅩCJb月gg  

PlamYa35N vW下  
PlanoYa  FVIl1  

35N＋15N  

Planova  RrlIl 

35N＋15N  

Pla【氾Va  FVIl1  

75N＋35N  

＋35＋15N  

Planova  ⅣI1  

75N＋35N  

＋35N十】5N  

Pl乱nOVa15N FIX  

Pl且n8Va15N FIX  

263K  MF  

2（S3K  MF  

2（；3K  Mf  

263K  BH＋SD  

WB  ≧J．J一別】  

Bioa5鑓y   ≧∫・j【61】   

WB  ≧∫．J匝l】  

Bioas弘y  イ＋¢．j＋J・j＋≧ 

β．j【62】  

263K  PrPsc＋SD  Bioa5Say  j．ノ＋β十〃．＄十≧ク  

ー62】   

263K  MF  Bioas鎚y  イ．β【6り   

BSE6PBI BH＋soni血on Bioassay  エj【42】  

互y十轟甲〃血一5中山和∫“山α庸  

MF：mi訂00Omaユ鮎dion；BH：b血nbomogeIl飴喝WB：Wesl亡m－blo仁SD：紬】venトdek愕甜L  

tate［39］．Usingblood丘omscrapie－infectedhamsters，andin  
Spikingstudieswherescrapie263KPrPSCwasaddedtohum  
plasma，20％andlO％oftheinfbctivitypartitionedinthecryo－  
precipitate，reSpeCtively［35，54］．By contrast，When human  
plasma was spiked with scrapie 263K brain homogeneate 
（BH），90％ofPrPSCwasfoundinthecryoprecipitate．rmese  
COntradictoryresultsmayhighIighttheinf）uenceofthenature  
Ofthe experimentalmodelused，in paJticular the physico－  

Chemicalnatureofthespike［34］，OrOfthevariationsinthe  
down－SCalingofthecryoprec］p）tationprocedure，Ortheyactu－  

al）yillustrate the fhct that cryopreclpltation does not ensure  
robustpartitioningof－TSEinfもctivity．   

3・3・2－2－Ethano］plでC卸－taLion．The capacityofprecipitation  

StepStOremOVeprlOnSefficientlyhasfirstbeenshownbypar－  
titioningofendogenousinftctivityusingarodentmodel．1tis  
ParticularlywelIdocum＜三ntedfbrtheethanolfhctionationpro－  

CeSSisoIatIng alburnin andirnmunoglobulins＿］n the atbumin  

fractionation procedure ustng either the Cohn－Oncley or the  
KistlerandNitchman processes，maJOrandconsistent reduc－  

tion fhctors（typically3－5logs）ofTSE agent have been  
fbundbyvariousgroups，mOStSpeCincallyduringthepreclpト  
tationof斤actionlI＋ⅠII，丘actionllJ，and丘actionlV，Ortheir  
equlValents uslng Slightly rnodified丘actionation conditions  

【35，42］（Table4）・Simi］ar予Xperirnents revealed3－5logs  

removalduringtheprecIPlta（10nIllorl＋1HusedinthelgG  
process【35，42］・Thesedatasuggesttha（，inPiteofvariations  

intheconditions（SuChasethano］concentrat】OnandpH）used，  
reproducible clearance ofPrPTSE takes place・Removalis  
achievedwhentheprecIPltateisseparated・l（hasbeenspecu一  
1ated that pnon removalin preclp）tateSis possib］y due to  

aggregationandisdependenluponpHandpresenceoralcohol  
【35，55】・Otherprecipit且tion steps，uSingcaprylic acid during  

immunoglobulinsproduction［56］orpo］yethyleneglycolalso  

COntributetoprionremoval【42］．   

3．3・2・3．Dq，thjiltration－Depthfi］tersaremadeofacombina－  

tionofamatrix（generallybasedoncelIulose），nlteraids（diaL  

tomeousearth，reSins，OrOtheradsorben［s），andadrainagesys－  

tem・They are used to clar杓cnlde protein solutions and  

Table 4 
ExIentOfTSEagentremova）duringthecthanoIplasrna斤actionationprocessinLhernanufachlreOfa7buminandimmunoglobulinG．AdapIcdf［・OmRcrs．［41，43，62］  

Fr紅1ioncva】uatcd Agen（  Spike  Assays  Rcduclion factorりog川）  

PJ℃C¢血血′l卯dぐわJ「J  

什∝卸厄血明〆J＋〟＋／〃  

P／でぐ中血Jわ汀q「J十〃＋〟／  

P作ぐ¢血Jわ〝す斤βrJわ′J〟＋／〃  

什打直血血＝れ如曲面／＋ノノ♪  

PJでC¢如／わ〃q「函ごJわ〃／ド■  

Supcmatant  26〕K  BH  WB  

MF  WB  

MF  WB  

BH  WB  

BH  Bioassay  

BH／MF／CLD／PrPSc CDI  

BH  WB  

8H  Bioassay  

MF  WB  

Mfニ  WB  

BH／MF／CLD／PrPSc CDI  

Mfニ  WB  

MF  WB  

BH  Wt〕  

】．1【4l，4〕】  

仁〕【〕4】  

≧2．8こl［42】  

≧4．7【4l、43】  

6．0【4り  

3．6／3．m．け4．Orユ4】  

≧4．2／≧4＿l［41、43】  

コ．7／4・6【41】  

≧〕′5ユ【42】  

≧〕．0【35】  

〕▼2／3．4／5＿2／2．2［34】  

≧〕7【35】  

≧4′3‘一f42】  

≧4－jI4tJ5】  

263K  

263K  

2（；3K  

263K  

Sc237  

2（iユK  

263K  

2（；3K  

263K  

Sc2二i7  

26〕K  

263K  

263K  

26〕K  BH  Bioassay  5＿j【4】】  

BH：brair）hoITlOgCnCatC；MF二rnicrosolllalfractjon；CLD：CaVCOlacr】ikcdonlain；  

－Evahalcd10gClhcrwi山帥craidsIorClTlOVCPrCC】PIlates．  

bprccipl（atcdiscardcdduring（hcmanufacturcof－gG－  
C prccip血Icdiscardcddur叫ミthcmanリー8CrurC（）ra】♭川¶in．  

WB二Wcstcmrb】ot；C「）巨con†bnT－at10ndcpc11dcnlilT‖llUnOaSSay  
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Tablc S 
ExtentofTSEagentr亡mOVaIduringdepthfil血otlOfa］blm血andimmunoglobuIinGhctions・Ådapted斤omRe俺．f4），43，62］  

Fr3Ction  Filter  ＾gent  Spike  ＾ssays  ‘Reduction  ねctor（】ogl。）  
王；ejヒSupraP紺  

】dillipo托Åf20  

Sei也K5＄OP  

Cuno独pl偶  

SeiヒSu卵P80  

SdヒAX55（血on）  

CunoD¢Iipid－1  

さkiヒK580P  

SeiはK2（拍P  

（ユぅPO一十mt訂aid＋Cuno  

（：uno  

泌7  

BSE 301V 

おSE301V  

2‘3K．  

姐7  

2‘3K  

2‘3K  

2‘3K  

2‘3K  

2‘3K  

26ユK  

BHノMF  

MF  

Mr  

BH  

CLD／PrPsc  

MF  

MF  

MF  

MF  

MF: 

BH  

頻md血〝り  
∫呼e川〃ね〃J〟7  

叫叩Ⅷ他山ル   

伽亡J加F匝Jムi椚叫   

flⅦ亡血〝〟（なq  

CDl  功．1／0．】r34】  

Bioassay   2．4P7】  

Bioぉsay  ≧3，1【訂】  

WB  ≧3．3【55】  

CDl  ≧0．9／≧2．4【34】  

WB  2．7【42】  

WB  2j【35】  

WB  ≧4．9【35】  

WB  ≧2・8【35】  

Bioassay   2．5【42】  

Bjoassay  ≧4．9【57】  
BH：brainhomogcneale；MF‥microsomal丘action；CLD‥CaVCOlae－1ikedomains；CDI：COnfbmlatjon－dependentimmunoas鎚y；WB：Westem－blo（．  

Tat）le6  

Extm（OfTSEager．tremoYaldu－ingnanofi】trationofplastTLaJedvcJalbumip，and［gG・AdaptedfromRefs・【43．62］  

End－prducl  †寸抑0伝】kr  Agent  Spike Reductjo【トねc10r  

Albl】mini  

Albuminl  
Albumin＋detc喝entコ  

A】bumjn一  

山bumin十d改訂genta  

Rム0（D）IgG   

IgG  
IgG  

P】anova35N  

P】amva35N  

P】anova35N  

PlaれOVaI5N  

Plawva15N  

VIRESOLVモ  

DV50  

CJD  

ME7  

ME7  

ME7  

ME7  

柑0  263K  

2‘3K  

BH  

BH  

BH  

BH  

BH  

De比rgentけ毘ted，SOnicaled  

and用Iered BH  

BH  

MF  

Biqassay  
Bioassay  
Bioaぉay  

Bioa∬ay  

Bioa∬ay  

WB   

Bioas鑓y  

Bioa5Say   

≧5．9f5ユ】  

4．93I36】  

1．61【36】  

≧5．g7Pq  
≧4・21【36】  

≧2．5【63】   

4．4【64】  

3．2匝り  Plamva75N十35N  263K  

BH：bT7Linhomogeneate；MF：microsorna7hction；WB：Wcskm－b］ot・  
■Nanon］trationisnotuseddurjngproductionofart”miz）Prq）aTations；adeteTgentWaSaddedforexpcrimcntaIpurposcson】y．  

removeprecIP］Lates．Assuch theyareanimpoJtanta句unctto  
the ethanolprecIP［tation process－Principle ofaction－enCOm－  

PaSSeSbothremovalofparticulateslargerfhanthepore－Sizeby  
Size－eXC］usion，andofsma11erelementsbyadsorpt10n．During  
immunoglobu］in manuhcture，thesupematantofFractionIII  
（SupematantlH）and the re－disso］ved Fraction rIprecipitate，  

andduringproductionof－albul11in，theSupematantlVand山e  
re－dissoIved Fraction V，generalIy undergo depth fittration  

StePS・Experimenta】spiking expeljments（Tab］e 5）have  
Shownthatseveralb／PeSandgradesofdepthfilterscanremove  
prions【35，37，42］．DependinguponthetypeOfdepth filteror  
the physico－Chemicalparameters oflhe suspenSion，PrPTSE  
removalmaybeduetoこ1naggregatjoninthepresenceofaJco－  
ho＝55】or（OhydrophobicadsorptiononthefiTteraids［42］，  
Theirnpac（ofpToteincOmpOSitionandcontenlremainstobe  
investlgatedandunderstoodtodemonstrateandguaranteethe  
robustnessofLlhisnon－SPeCificremoval．   

3．3．2・4・Na∫7qn［tra（lon・Tab】e6shows experimentaldata on  

the removalofTSE agents during nanofiltmtion ofalbumin  
andIgG．Asfbr coagulation fhctors，highreduction fhctors  
have been fbund．Prion partitionlngis presumed to resuIl  
fi－Om a Size－eXCJusionl11CChanism．  

j－イ．C／紺′…g♂′1d∫〟＝JJiz仇東川  

Mostequ】pnlent，InCludingstainlessstee］reactors，Chro  

tographicgelsandco】umns，Ul（rafi］tersarere－uSedand，lhere－  

fore，nluSt undergo stealTl（SIP）orchemical（CIP）sanitizing  

PrOCedures bc†wcen r）rOduction batches・These processes  

Shoutd be va）idated to ensure proper bactehal，PyrOgenlC，  

Viral，and protein decontaminations．Experjence gained with  

the sterjlization ofsurglCalinstrumentS has shown tha（auto－  

Clavlngat1340C fbr18minor12lOC fbr30min reduced  
lhetransmissionorprioninftctivitybya fhctor＞5loglO［57，  

58］butautoclavingwithou【il一一merSionisIesseffeclive（4－1．5  

】ogreduclion）［58】・StandardchemicaIdecontaminationmeth－  

Ods（NaOHIN，NaOC120，000ppm）andhydrogenperoxide  

aloneachievedareductionor＞6．5and4・5loglO，reSpeCtive】y  

［58］・ByexperirnentsinvoIvingahamsterscrapiestrain263K  

BH mode］，itwasshown thatO．1MNaOH fbr15min，inlhe  

absenceofdetergent，at4and180Ccausedareductionof3．5  

and4・0log）00f－thepnonproteln，reSpeCtively．1nthepresence  

OfLsarkosyl，a60－minincubationin NaOHfurtherenhanccd  

PrPRESreduction（0＞or＝4．5log10，Withnoresidualinftctivr  

Ily－ThereLbre O・1N NaOH cou］d aIso efTecliveIy mactivate  

Pr．OnS，andits emcacy can be enhanced by the addition ofL  

Sarkosyl［59］．A separa（e study shows that O．1M NaOIlこ11  

600C for2min andO．25M NaOH a1300C fbT60mininactiL  

Vate3・96and3・93log川Of－mouse－adaptedscrap］eSlrainME7，  

respectively，and O－5M NaOH a1300C for600r75min  

inaclivates≧4・23and4．】5JoglO［60］＿   

4．ConchsioII  

Thereis so far no evidence or（ransmission orpnons by  
PlasmaderjvativesLTheprevaTenceorthediseaseinthepopu－  
】ationisconsideredtobeverylow，a］thoughpossib】ynotquJte  

aslow？Sinitiallyconsidered［5，6］・Basedonexperimen（al  

lT10dels，）tis believed thatlheinfもclivTtylnlhe plasma does  
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／  

【8】WHO・RecommendationsfbrdlePrOduction：qualitycoJltrO7andregula一  
再on or pIぉma 払「鮎donatjon・h叩：〝ww．who血tル1（Xdpm（】ucts．  
2（氾5．  

【9】Aguヱj＾，Heikenwa）dq‾M・Pathogen6isofpriondiseases：CurrenlSta一  
山Sarld魚はu陀Oudook．NatRevMicrobio12006；4：765－75．  

【10】CerviaJS，Sowcmimo－CokerSO，0正0］anoGA，Wi）kjnsK．Scha．舵rJ，  
Wo江hamST．Anovenバ亡WOrprionbio】ogyand血em】corbloodfil加－  
don jn陀dudllg血ed永or出血S触io【トけansmi血valiantC陀uヒ危Idt－   
J8kobdis亡貼e．T柑雌鮎sMedRev2（氾6謹0：19ひ－206．  

（‖】FosterPR．Assessmentofthepoten血】ofphsmahctjonationpnx：岱SCS  
めremOVe腿u鎚dYeag印bofけa砧missiも】espongifmen∝phalopa血y・  
Tmns凡ISMd1999；9：3－1孔  

【121Si】veiraJR，RaymOndGJ，HughsoDAG，Ra∝RE，SimVL，HayesSF，  
Cta】．memoslin如ouspnonproleinpa正ic】岱．Nature2005；437：257－  
6l＿  

【13】BumourT，Rados亡VkhM．Rducillg血eriskorinfヒctjo口付omplぉma  
pmductsこ甲∝嬬cpreventa【ives旭Iegies．B】00dR亡V2㈱；14：94－1仙  

［141Tay］oTDM－lnactivation oftransmissible degeneratiYe enCCphalopa血y  
agcnts：areYiew．VetJ2000；159：1α－7．  

【15】ProwseC．Prionr玖mのValwi也貞】加．ISBT5kien∝Sed岱200‘；1：23M．  
【16】Cen′enakovaL，Yakov】evaO，McKen2：icC，KoIchinskyS，McShaneL  
DrohaLn WN，et a）．Simjlar］eve］sofinfbctjv）b，inthe blood orTnicc  
inftcted with human－derived vCJD ar）d GSS strains of transmissibTe  

SpOngihmencepha】opa山y・Tr卸S丘ISion2003；43‥1687－94・  
I17］GregoriL，Lambert BC，GurgelPV，Gheorghiu L，Edwardson P，  
LathropJT，eta）．ReductionoftTanSmissib】espongjforTTlenCephalopathy   
infむIiviり危りmbuman托dbloodce”sw血prjollprOteinafれniりIigands．  
Trans魚1Sion2006；4（iこ】15ZJl．  

【］8】Hot］StOnF，FosterJD，ChongA，HunterN，BostockCJ．Transrnissionor  
BSEbybloodけanshsioninsheep．bncet2000；ユ56：999－1000．  

【］9］Madliason CK，PowersJG，Dahmes SJ，Osbom DA，Mi］1crKV，War－  
ren RJ，et aI．Inたcdous pnonsin山e saliva and b】00d ordccr w正h  
chronicwastIngdise祁e．Science2006；314：133一石．  

【201SaaP．CastⅢaJ，So（OC．PresymptDmatic de（ection ofprjonsjnb（00d・  
Sciencc2006；jl〕：92－1＿  

I21】BeringueV，BencsikA，LcDurA，ReineF，LaiTL，ChenaisN，C（al－   
Isolalion什ornca【t）eofapnon srrain distinc（斤om thatcauslngbovine  
SPOngibmencephaIopathy・PLoSPathog2006；10：2－  

【22】ProwscC，Contro］］ingd－eblood－bomespreadofhuman priDn discasc・  
lSBTScicn∝Serjes2006；l：2ト1．  

［23】＾†isaps－Analyseduhsquedemnsmissiondclavar・antedelamaladic  
dcCrcutzftIdトJakobparles m6dicamentsdlorlg－nChul－1ainecIparlcs  
produits sangu］nSlabiles－aCtualisalion des donntcs du rapporldu  
groupeadhocdcd6ccmbre2000－SainI，Denis，France二人fssaps；raPpOrL  
demars2003（ト22p）．  

【24］ChabanelA，Scnsebc T，Massc M，MaurelJP，P）antc），Hivc（D．c†a】－  
qua】ityassessmenlOrSeVenlypc50r打csト行ozcnplasl¶a】cucorcduccd  
byspccificplasmamtTatioTl・VoxSang2003；84二308J7・  

［25】BurT・OurT，KappeIsbcrgeTC，FrankK，BurkhardtTr Rcsidualccl】con   
1cnlinplasnla斤orn3ccn（r拍】gaJaphcrcsjsproccdurcs・Transfusion2003；  
】I二1522－ふ  

【261KIcinMA，FriggR，FlechsigE，RacbcrAJ，KalinkeU，81ucthmann札  
ct a】＿A口¶Cia仁和lc fbr Bcel】siR nCurOinvasivc scrapic．Na山rc1997；  
390二687－90，  

t271GrcgoriL，7vIcCombieN，PalmcrD，BirchP，SowcrTlimo－CokcTSO，Giu－   
1iviA，C（al．EfTectjvenesso‖cucoTCduct10nibrremovaIofLinfecliv）tyOr  
【柑nSmissiblespongihmcnceplla】opalhics什0ⅠⅥb】00d・hncct2004；j朗二  
5ユ9－3L  

【281BrownP，CeTVenakova L，McShancLM．BarbcrP，RubcnsIcin R，Dro－  
hanWN．FuTlhcrstlJdicsofbloodinfcc（ivltYjnancxpcnJnCnla】JTtOdcIor  
一円nSnlissiblc spongifbm cnccphalopathy，W油卸CXPtanalion o「why  
t）loodconlPOnCntSdonottrans■雨CrcuLzた7dlJakobdiscascinhulTlanS一  

丁rans丘】Sion】999；39：l169－78．  

［29］Prowsc CV，Bailcy A■ Validation or prion rcLT．OVaZ by）eucocy‡C  
dcp】cl川gn】tcrsニaCaUtionarylal亡、VoxSang2000；79：24g・  

【301MiuraM，NirasawaH，Yamashi（aE，KobayashiK．］nado・TICS．DicIcr］．  
cla】・Evaluat－OnOranCWCOI¶bina－jon用1crrorp＝Onand】cuk小一一Cduclion  
O＿R）0［rcdccIJconcen［ratcs（RCC）．Tra‖SftJS10n2006；46（suppIcrncnl）こ  

暮09A（AbslmcISP22り 

notexceedaftwinftctiousdosesperml．Bylackofknowl－  
edgeofdlenatureOfdleagentaSSOCiatedtotheinftcdvityiTI  
plasma，andintheabsenceofvalidatedscreenlngteStS，a］ter－  
nativeprecautionarymeasureshavebecnintroducedtoprevent  
thepossibilityofぬIISmissionofvCJDbyplasmadedvatives・  
Epidemi0］0gicalsurveillaJICCOfdlepOpulationisinplacein  
countrieswhereBSEandvCJDcaseshavebeenidentified．1n  
somecouJltries，blooddonationdeftrraIcriteriaincludetravel  
orresidenceofdonorsinBSEcountries，andhistoryofpre－  
vioustmnsfusionortissuetransplantatiorL・BasedonmtratioTL  
experimentsofb］00dcollectedfromscraple－infbctedhamsters，  
Ieucoreductiondecreasesbyabout50％theprioninたctivityin  
p］asma【22，27］．ExtentofremovalofTSEagentsduringthe  
plasmaぬctionation prtHXSSaPpearStObesubstantial・Data  
丘om various］aboratories and using difrbrent experimental  

modelsshowseveraIlogsremoval’ofTSEinfbctivityduring  
the 丘actionation process．¶le mOSt efftctive，t）ut nOn－  

specific，remOValstepsareethanolprecipitation，depthn）b・a－  
tion，andion－eXChange chromatog呵匝y・Nanofiltration was  

also demonstratedto removeseverallogsofTSEinftctivity，  
possib］y based on a speci百cpnon removaImechanism by  
size－eXClusion．UncertaintyonthevaIidityoftheseexperimen－  
ta］studiesremains，andadditionalstudiesareneeded，Sincethe  
biochemicalfとahlreSOf血einfectiveagentint）loodandplasma  
is no（known，nOrthe extentto whichitmaybepresentin  
blooddonations．Researchshouldcontinue，aimingatidentify－  
1ngtheftaturesofTSEagentsinhumanplasmaandatensur－  
1ngtherobustnessofprionremoYalstepsandsanitizlngPrOCe－  
duresduringplasmaprcIduc（manufhcture・   
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