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IX Separatemembrane  
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ん〕′  ∠トノア′‘1re㊦ノ  

ー  し r＼1ITcon⊂en汀ate，theexしract  

丁   ユ1CISPartlallypun鮎dbypre－   
1－  口＝＼川上1alumlnlumhydroxlde  

－  1∫こく011ds bycentrlfuga【10n，  

＼1Ltll再l）－butylphosphate＋  
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istraしlorllS bell巳＼′ed to re5Ultin a ユ0イ01J：■Cdしユ⊂【こ011川  

infectivitycomparedtothellC・rOute．Whlてst a speclごS  
b狛ier may resultln uP tO alOヨィ血1TCdl皿01、1：t  

in托ctivlty（8adergrdJ・，1り9S） 
To de【emne山e parlltlOnlng beha㌧・iour o：’al’5己  
agemtacrossapreparatl、・已PrOCeSSOranindividtlこ！；つrOCC二S  
Slep，meaSurementSOf止econcenけatcorlllrCCい・仁こ皇亡∴L  
（ID50mL，1）andtheTeSPeCLIVePrOCeSSVOluTllCSCユnbこ  
used to calculatc a TSE agent r已ducし1口nl’aこ10「（Rド）  

where   

RF＝tO〔alIp50beforeproccsslng  
÷totalID50a仁〔erprocesslng、  

mesameunlLsofmeasu一己men【areus已dl11くhc【1tlillこraこOr  

and the denomlnatOr and【hereFore山e RflS11dlmC‖∵  

sionless numberwhlCh，aい，alues canbclllgl】、こS口rほ【1  
expressedinthelog訂山1mlC（logIO）rorm  

Profg血prgcわ加古亡∂nJec／ln∂わgッ  

TheverylowaqueoussolubilityofPrPSこsuじgCSLsしh・it  
abnormalprlOnprO【eins、Vll】gen巳ralユ〉′【end【0を〕am＝〔Jn  

into the solids phasein a precIPltation pTOCCS5and b二  
SeparabIe打omprotelnS“′hichほ－naininsロ】tユいし）：ユニ三－dに  

COp血年w仙protcinswhlChpユ爪1日on⊥ntO山ご50最si〕」－aS亡   

CryoprecIPE（atto71Thesol】dsphaseu・hlC！1EolrTISl、Ir／llこ＝  
pla5ma15thawedlSb－OWnaS叩′OprCCIPltal亡，Ⅰ【1川◆11Crし  
thelea5tSOlubleprolelnSt亡ndtoprec－Pi【a【e（1LF汗言行⊃已ご＝  

fibronectin，factorVm．ヽ′OnW111ebrandrac〔or T▲（l  
丘rs【5tagein【heov巳rallrracl10natlOI－1）rOC已Sし、、・▲〇 り   
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Gerstmann－5traussIcrSこh巳Ink已rS〉ndr口nlい、Gさ；ご；，㌧＼」▲－  
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263K）addedtoplasmapart】tlOn已⊂＝ntocr）′叩rC町：ここiE〇   

Ef′∽れ0∫クrgCl押d加れ ThelSO－elccしrl⊂Pr〇ここ；）1に〔エlこノF  

protelnSln Lhe presence oFethancIForlュ1Sし11じbユSIS〔－：  
COld－e山anol（Cohn）丘acいOna【10n Vノ山chユS uSCdln Lll亡  
preparationofalbumlTlandlImunOglobull11S，Al－ulnbcこ  
OfsuccessiveprecIPZ【a【ionstep5ar巳CmPIo〉℃d，1n＼Vl－1こ三1  
也eleast solubleprotelnS a∫ePr巳CIPltaこ巳d hrslご1nし1‥－亡  

more501ubleproしeinsb己LngCOnCentraしdミntOtミし亡〔ナ〔こ〔－  

tion5（Coh刀ピノd．，1946）．Brownβrロ／，（1粥S）11こハ（ニ  

ーeporl巳d山at GSSinfecしivlty Par11tlD11ed prcrcr亡nし】allニー  
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THE PARTITIONING OF TSE AGENTS IN 

B王0・SEPARATION PROCESSES  

鮎cたgro肌d  

AlthoughanumberofdifferentTSEdiseasesareknown  
山e causadveagents are gencrally believed topo∬eS  
Similar physicochemicalproperties（Groschup eE aL．  
1997）andtoconsistofaconformatiorlallyalteredforr）  
ofcellularprionpro【ein（PrPC），re托mdtoasabnorma  
pdonprotein（e．g．PrPSc）．Wわe血erornotPrPScisitsel  
the causatlVeagentOfdiseaseis not known；however  
removalofPrPScisgenerauyassociatedwithremovalo  
infectivity（Fa∫qubarerαヱ・，1998）・   
PrPSchassti11tobefullychaTaCterized（Donneetal．  
1997；Edenhofer et al．．1997），but the moleculei：  
believed to be ba5d on a27－30－kDa glycopro【eit  
Subunit（Meyer～rdJ・，1986）and，W仙bothhydrophobi（  
andhydrophilicdomains（Boltonera［．，1987），tendst（  
formlargeamorphousorrod－ShapedaggregatesiTIViEr（  
OvIcKinleyetaL．，1991）．PrPSchasalowaqueou去solubilit）  
blowpH9（Ga5SetefdJ・，1993）andisr8adi】yprecipitate（  
byethanol（PrusinererdJ・，1980），皿Oniumsulphat（  
弧dpolyethyleneglycol（PEG）汀urkビタdJ・．1988）・   
mereわr8，itcanbepostulat8dthatcenainbiosepa∫a・  
tion tecbnologleS tha【are usedin the prcparadon oI  
Plasmaproducts，SuChas precIPitation．adsorpt10nanC  
丘1打atユOn，mayWellbecapableofremovingslgni丘canl  
quantitiesoftheabnomalprlOnPrOtelnaSSOCiat¢dwith  
nvCJD・Indeed．thepctentialofthesetechnologleSfol  
theremovalofTSEagentshasbeenidenti鮎dpreviously  
in guidellneS COnCerning the preparat10n Of medicina】  
products（CPMP，1992）・  

〟g揖“remどれf〆7了Edgen上戸dr血o和才れg  

Mos（informa（iononthepa几拍onlngOfTSEagentshas  
been obtained from studies in which the behaviour a 

rodent adapted scraple agent（PrPSc）was measured．  
PrPS亡has5imi1arbiochemicalpropertleStOCCJD（Bend－  
heimeJαJ・，1985）andha5beenaccep【edbyRegulatory  
AuthoritleSaSaSuitablemodelfor studiesofthelnaCtlr  

vationandremovalofBSE（Bade！幻d．，1998），nVCJD  
is belleVed to be the human form ofBSE（Almond＆  

Pattison．1997）andthereforePrPScisalsolikelytobe  
rega∫dedasasuitablema∫kerFordete汀山nlngthepa氏i－  
tionlngbehaviouroftheagentofnvCJD，Nevertheless，it  

isbynomeanssurethatdatafromanimalmodelsystems  
打ePredictivefor血ehumansi【uation．   
ThetransmissibilityorinfectivltyOfaTSEagentmay  
beinf山encedbythes（rajnofagentused，thedoseofthe  
ag叫therouteofadministrationandthepresenceor  
absenceofaspeciesbamer．Mostsmdie50ftheinfec－  
tlVityofTSEsmeasurethedosethatcausesinfec（ionin  
50％o一也eanimalstes【8d（m50），followinginoculation  
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′ral－lel・RじductlOnOfscraplelnfcctlVlty（Ⅱ）50）bychomatograptucsepara血n5  Tableユ．Estimatedabili［yoFbioprocess  
technologic5tOremOVeTSEagents  

Process〔c（1ilnOIc呈y   

P「巳叫〕1一之し10n   

Cryoprc叩1こ己〔ien   

Cohn rr三こt氾：11   

0thcr⊂ロbn rracti〔）n5   

0山じrPrこC－；）1ta〔二OnlnC訂つしご   

Adsorp〔10ヱ1Ciuc一手tユtO占「ヱi∴1）   

Pack巳d†）亡d   

Packc止bこd   

Su叩C∫lSlこ）n   

Adsorpい・c仇甘二OII   

Dep山n加ー（丁て1上XCdbじ〔ニー   

Dcpth兵工（已r〔sl：1占エctつd）   

Mcrnbr‘川巳仙ご「（cこIIuエロSClこC【1こ（  

Scr叩Ierduct10nねc【or  

uIladsorbed desorbed  

Product  5crapies血n 鮎cdom  丘■aC加n R亡血色nces  ト：c：110d  

J」り1－いCilar一芸Cこぎ汀OnlatOgraPh）′   

いE人E－CCIlt】iose（よnIOIl）   

q－さCPll∬OSC（anIOn）‡   

Sトs巳ptl打05e（Ca〔10Ⅰ－）士  

‡こ巳SlTl＝し1r】〔ilSCl（、S〇d）  

丁ミc川1il（11ndlSCIDSCd）  

て〔11CXこll打ゝ昌〇（un山Sこlos已d）  

1つnC）、Changc（und：5C工oscd）   

fr〔1r〔や110bにCf－ユ’0∫－1a10EraPh）’   

Hlen）・」scpIl剋OS仁王   

rの〔ご入Ch己－1主：C＋h、・「Ⅰ【0‡）IlOb】CC三M‘Onl  

［心uシsphじrOd仁ル′L5①   

－‡［）Eんぺ）h亡rOS〃L5①   

ヾ」コ【、ゝ；CClnこadso；pL】On   

⊂封d＝11J－hDSP王13こ〔  

2・5×101† 1×102†  
〟d◆  ＞2・5×102  

〟d  l．6×102  
〟d  l．6×10さ   

〟d  IxlOd   

〟d  l・2xlO5  

〟d  l・8×105  

〟d  ＞ト6×10】  

n／a■  

Plasmapro【ein ME7  

Pla5maPrOtein ME7  

aprotlnln  M甘7   

apro【1nln  ME7   

apTOtlnin  Z63K  

bovine albl】mln  263K  

Pl揖maprOtein ME7  

Htユnter＆Mill50n、1964  

Koねkg′dJ．．1996；  

GolkeJeJ4J．，1996  

KozakgJdJ．，1996；  

GolkergIdJ．，1996  

BlumどJdJ．，1998  

Blum～fdJ．，1998  

PrPS亡inkc【ivi【ybindstoarang巳OradsoTbents、陀Sし直1了1ど  
initsp打tialorcompleteremovalfromしh巳rnanUfacll．‖inど  
process（Tablel）．ThesedaLasuggest that slmllaJP［（〕－  
CbduresinplasmafracL10nationprocessc・SShouldakobぐ 

Capable ofremovlng a TSE agen【fromしhe produ亡こ  
StreamtOaCOmparablecx【ent．  
In【hcseci∫CumStanCeS此TSEagentrcductiQnrユここ□l  

wiubede・termjnednotonlybytheTela【ivcbind！rlgChaT－  

act8dstics or也e macromolecuI郎，but also b〉′UIC u11】t  

CaPaCityof（headsorbentandbythetechnologyeml）  
for contactl喝仇e prbce5S SOlulion w仙ule a〔ko－フ【1Vこ  
media，Wihnowthroughapackedbcd（COlunl一）b〇1n呂  
expec【edtoafねrd山ehighcstdegreeorscpユーa11口n  
SeparationofPrPScoccp汀edwithallofLheadsoTbこnTs  
examined（Tabkl）．despl【etheu5eOfdlfrerc【1＝ユ呂1Tlds、  
mattices and prulCIPle5Of adsorp［lOn・Therc［oIC、しhc  
OutCOme WaS nOlde【ermin巳．d by a slnglc、、・Cヱトdcnn亡d  

propertyofPrPSc（e．g．charge），butmust血・clnVOIvcd  
eit加r a number of di批ren【properties、、ノh】C王－CaUSed  
PrPSctobcadsorbedin allorthesedi汀巳r巳ntClr〔Uln＿  
StanCeS．OrSOmeわrmorbindingwhichwasco上nmOrl（0  
allofdleSediffefentmethods．  

Ifi【is assumedtha（thereductionln PrPS⊂（ME7）  
infectivltybymembrane蝕rationobservedbyTa〉10rCl  
αJ・（1985）wasaresultoradsorp【ionoftheTSEag仁‖（し○  
也emembrane，rather【hanremovalbya5ie、′1ngmCCh－  
a山5m．thenT5Eagentremovalwouldbeexp巳Cl已d（Obc  
innuencd by the chemicalnature ofthc membrane 
Thefefore，aTSEagent（eductlOnfacLoT（Tab】e2）has  
beenasslgnedonly（OSNBTSrnembrane餌ationstcps  
（Fig・l）where加che血calcompositionor山c紬じris  
COmParableto血atusedbyTay】oraトム．（i．已、CCU山05己  

acetate）．  
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qt’已く〔▲0＝   

Tl，）iじCiP▲Lこし1r〕  

SOlt】ト）出l，′OJ．ご1   

〟d  3・1×105 GTandgeorg…′d，1997  

＞ト5×104†1・4×10ユ†。Huntcr＆Millson．19糾  

huma爪albumlrl C506／M3  

n／a  

仁悠・∫－C（a；〕i）；1Cab】こ、nノJ・∩。【（加c‡M・McNaughton＆A・5h叩h町亀p耶○¢山GOmunicadon，Ap山1997．†＝叩prOXilnabon．  

TSEagentmightbetxpec（edtopartitlOIlaCrOSSSimilaJ  
unitoperationsusedintheprepaTadonofpharmaceu（i・  
Calproteinproductsfromhumanbloodplasma・Where  
r¢mOValofaTSEagentbyapa托icularpla5mafractiona－  
honprocedurei5和也cipated．avalu¢for血ereducdon  
factorhasbeenassigned（Table’2）usingconservative  
Valu8S丘omareleva山武udy，Forproces50peratlOmSnOt  
止StedinTable乙i【is粥Sumed血tabnom山pflOnprOt血  
Willcopuriち′withtheplasmaproductbeingprepared．   

吾郎卸厄一加．Fromtheinfo爪Iationavailable血ecau＄a・  
liveagentsofTSEswouldbecxpcctedtopartlt10rlimto  
加solidsphaseduringproteinpreclpltationoperation＄．  
WherethersolubihtybfaTSEagetltisz£manddlePrOduct  
PrOteinremalnSinsolution，SeParatiorLOftheproductfrom  
也eTSEagen（wi11bepossible・Thedegrecofseparation  
achievdw山bhauencdby山ee餓氾かen郎SOftbe  
他dⅦ010gy u5d【o Separate山e solid pha5e丘om山号  
hquid，withagreaterassuranceofTSEagentremoval  
Wheretwosolid－1jquidsepara血noperationg訂eCa血d  
Outinsedes（e・g・Centdfugationfollowedby丘Itration）．   

Aゐ○ワJわ祓∫0草加札Studiesconcemlnganumberof  
biopbamac¢utユCalproduct5 havc d8mOnSけatd 也at  
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＝1しImOun【sof5CraPIClnfectlVlt）lCanbelostbyadsorpT  
し1ぐ：1こOmCTnh∫コロC百ユters’，弧d【hcreわrea軍imila∫degrec  
L‾〉rに：1ロ、・alor ab∫10malprlOn PrOtein mlght also be  

c六：、ぐこてedし00CCur】n COmp揖able membran¢丘lけation  
〔でこ：蝕OnSu5C〔iln〇lasmユFr錐LlOnadon・  

点い叩血涙ルポ持直東山一押JedgeJO〆α∫m2  

／－ごr∴Jβ′工dJJ∂′ユダ′′ロこL∴r・rビ∫  

巨汀・ミニ11iこ・1aa、・；1－1乙hl巳「〕－一瓶bel一閃OurOfPrP5cinavanety  
crl：ロコr口C已SS叩C一己こ1011S，1しispossible【oe5timatebowa  

ト   



r  

レしLLl：1rJ▲ い：1・√；’：c1、こCi・Uniessth巳SOlubilityiszero，  
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1樟＼、：  明いtcrcab】ctodetectPrPScinfec（ivlty  
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OtherlユSiTlgm11TⅦ8bloodobtaユned缶om miceinfected  
WithastrainofahumanTSE（GSS）．Comparableresults  
WereObtainedin血effaCtiona加nofplasmafrom8aCh  
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Plasma，C「yOP「eC」P】late．a†1ゴーracこ〇「→1†ユ「」  

tectab18LnfectFVirymf「act－O「S：Vc／「∵  

CONCLUSICN：Ccnvergent「esuilsf亡nl〕・J∴JC1′ノしI  

SPikin9an（jend09enOUSln「eCいvl己ソe人t二こ「ト「－「1tニ【「1  

WhJChdec（eaSlngLeve】so［・nreCtv「tッcここL」rrj］、「C亡∴  

b100dcomponent5，P】asma．and pふ3・Tこr ∴c1ニ∴  

geslapotenこ1a】butmin～mariskofaこ、一」汗「、〇r亡しjt  

Jakob disease†rorTlthead口1爪】Straこ〇、○仁 ■†．d■’  

P「Ote‖1COnCentrateS・  

ト∵ 一¶′▼  
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BしOOD（NFECTIVITY（NSPONG（FORM ENCEPHALOPATHY  BROWN ETAL．  

MATERIALS AND METHODS  

11iヨhinputin†ect仙ty（“spikin9”）experiment  

Pr叩ara（io【川rITてこ1こCri山usedinsr】1k」ngeXperimenLOne  
halfofcachbralnfromrv：OtCr：mnallylllg01denSyTian  
hams亡CrSり1attl〔1dbeenl11rCCted㌧、うーhtheZ63Kst［ainof  

SC「apie3genい、’C「eCOrnbl∫1Cd（こ○こdlOg仇7ettlSSue）and  
m＝1CedlntO＼′erynnerragrT－P∫1〔s’ユ’11eFragmen〔SWerethen  
SUSPell（づedln9mLoFphnsph己〔e－buffcredsaline（PBS）at  

叶；7・Oconta■∫1i11gO・025－PerCCn：一明SinandO■05－perCent  
E「1Tへ・aIldincubatf：d血hc口11Sほn〔Stirrlngat370Cfor30  
m」こ1し1teStOdlSPel・SCC巳11s Reslduaユざragmcntswereresus－  
Pe＝－deda∫－dsi汀一汗封・iyln⊂ubaこediI－Fresht叩Sin－EDTÅso－  

lution・NofTagmei－t5rC「naineda加r〔lleSCCOnd－「叩Slni乙a－  
tion．aIld（hepodユedpe：1ctsfromea⊂h5PeC＝nen伽Ilo＼扇ng  

CeIl【rih】Satio11at5〔0×grOr15nlin）＼・・・ere＼リaShedhvOtime5  
tnう0：T｝LorPBS17．hcfin；11washedpelletcontalnedl・6×109  

neし1rOIlalan□gllこIc亡乙Is・0日∵ヒich99percentwereviably  
lnてa⊂ta5山地1⊂巳」b）′ra血reし05：ain、Ⅵ豆＝丹panblue，叩d  

CO；1ta＝－Cd9・1mcJl：11c血l〔10SC（lof；1C！LD5D）infec山）USu責its  

asdetc〔mincdb）Cndpr）1nこd血tlOnユSSayirlhamsters．The  
Pe二1eいへ「a5Ⅰ■C5しニS【）ellded昌一引㍉かmL（〕fnormaユwholehuman  

bl「Odconta】n甘鳴C；〕D（てJ▲11tedSt‘！てC5Plla∫maCOpOeia）atan  

an一1C（）ag111己nt－tロ・†〕100（′1Tatl・つCi1さI  

SeI）aiてi〔inrlr）rl）lo｛〕〔iil－し（〕iT5用rlrPOnen（5．AscaIed－  

doN11、′eTSJ〔｝rlO［こhc‘rthre己－h吋P！〕「OtOCOIusedbythe  
Ån－ericaェ1RedCrcss、、■らSl－SごdF【〕rC〇n叩On巳ntSeparation．  

ノInこicoa訂1】ate」山10ユcヒ；00〔hvIS‘‥仁n汀血ged（Serva皿SS・34  

roTOr】DりPりn〔トヤヒ山c・こ1Prodしユロ5 Cli【11CalDia帥OStic5，  

＼へ「ilmington∫DE）a！i300：■P11〔228口×蛮わr4minutesat  

arTTblentte「r：Peratし1re・Thcsu；〕ernatantPlasmawascare・  

hl恒V汗hdr；1し、Tnh）・PiPetてCdo“rntロ［heedgeofthebu町  
C01tOヽ・erl）111g【11Credcellsed三Jlrent．tranSfe汀edtoanew  
50mLtut）e・a∫－dcentrlh8eda［5800rpm（4ZOOxg）for8  
mi【1uteSa〔aIllble11t【e「TIPerZiturC・TlleSuPerna〔antplasma  
Wa、SPllletほd＝－tOaneVパube1ca、′1ngbehindaveⅣSma山  
5e〔1imc11tCdpcilcし11JVi山口tl（dlさtlヱrb】ngtheirconterltS．all  

SP（二CimenいヾC〔CfmzenLnほCtコト70PCIVh董1e打ozen，山e  

lっuFF）・Cnn（！ayerロ叩r1111ngthcI（、dce’iscdimcntwassliced  
ap√出a！1dconl山1ed仇「！山UlePeUetFromビ1ePlasmacen－  

triてugation step t〇）－eld as】吋い、′㌻lirecellandplatelet  

SP・二Cime】1r〔1㌻aSさa）r  

CnhnFracし10n：lLionorpiasmacomponcnLFraction－  

aunIl、、・a5Car【一1edoしユtlnaSCaJcddo、、mV巳rSionoraproto・  

COlinwldeco三¶こ11erC∃alし5e，3ユ11〔1ylCldedaprote血prome  

Si【iliiartゥtモ1aてOftと1t乙PrOductlC－1－SCaleprncess▲Åppro由一  

∫natCl）・10rn⊥0【〆aニrnいVaSしraニーSre「rCdh■ローn－70凸Cto－200C  

ForolノC‖11gh －ter叩〇「＝二6’■止en c〉こPOS巳d〔O a貝na130－  

m＝Uしeこ11a㌧∴’三：1Sldea5rl・l¶r」jaCl：ete〔5react10nbeakeTCOn－  

ne√二tedしCこIrCfご1g・・1rこtC己cこICtl：at王－rgb姐hェetatl【020C・The  

山～WedpほSnla▼∴●a5号a＝1SFerrcd〔Oa吋eighcd，COld．15・mL  

c巳：lけirし】g已【し」玩andc〔ごこ1こ「血gcご。こ6日OOrp一口（5600×威br  

15mlnuteSaし11つ三CC ThepcIt（二い＼・aSureighedandthen  

rro：enaト70ウC（Crl■OP「eC＝）1【a〔e） 

Thesupematantwasagalni）lacedintothereaction  
beakeトCirculatingba血apparatussetatlto20C．artdthe  
PHwasadjustedt06．65to6，70w池acetatebuffer．pH4．0．  
（1D・9gsodium＾cetate．24gglacialaceticacid，71mLwaT  
ter）・Slowly．overaperiodoflhour，repeatedsmallamounts  
Ofcold95－perCentethanoIwereaddedtoachievea丘nal  
ethanoIconcentrationof20percent．A丘eradditionofone  
haユfo仙eethanoいhepHwasveri鮎dtobeinrangeof6．80  
to7・00．andthecirculadngba山tempera【ureWaSlowered  
fromlto20Cto－50C．Tbeplasma－ethanolmixturewas  
transferred【oaweighed．coldcentrihgetubeandcentriT  
fugedat6800rpm（5600×g）for15minutesaト50C．Thepel・  

1etwasweighedandfrozenat－7OOC（＆actionI＋ⅠⅠ＋Im．  
mesupernatantwa5agalnplacedimto血ereaction  
beaker－Circulatingbathapparatussetat－50C．ThepHwas  
adjustedto5・16to5・22withacetatebu庁erin20－perCent  
e血anol．pH4・0．andthenhr仇eradjustedtoa伝n山pHof  
5・75wi山1MNaHCOユ・Slowl）10Verapedodoflhouェsmall  
quantitiesofcold95・perCentedヽanOIwereaddedtoachieve  
a丘れalethanoIconcemtrationof40percemtanda艮n山pH  
Of5．92【05．98，Thep】asma－ethanolmixturewastrallSferred  
toaweighed．coldcentrifugetubeandcentrifugedat6800  
rpm（5600x g）for15minutes at－50C．Thepelletwas  
Weighedandfro2・enat－700C衝actionⅣl／rV．）・  
Thesupematantwasplacedin［Oatubecontainlng2  
mgofmteraidpe【mLofsuperna・tan【，mixed，＆ndfiLtered  
througha20－mLsyringecontaimisa丘Iter（CPk70，Cuno，  
Meriden．Cr）．Themtratewasplacedintothereacdonbea・  
ker－CirculatingbathapparanlSSetat－50C・ThepHwasad－  
5ustedto4・78to4・82bysIowlyaddingacetatebufferin40r  
percente也anol，pH4・0・Theplasmamixturewa5p18Ced  
intoa．weighed．coldcen扇Fugetubeandcentrifugedat6800  
rpmfor15minute＄at－5てC．Thepelletwasweighedand丘o－  
Zenat－700C（たactionV）．Thesupernatantwasalso仕0次n  
at－700C（丘actionVsupematant），   
In良ctjvivbloas5ay5．Onthedayof也etest．specimens  
（inoculum．wholeblood．bloodcomponents，andlCohn  
fractions）werethawed，Serlall・in－10dilutionsweremade  

inPBS（pH7・4）randspecirnenswereinoculatedintracere・  
branyinvolumeSOfeither3OpL（forcomponents）or50lユL  
（forEractioTIS）togTOuPSOf4to8fcmaleweanlinghamsters  
perduudoJl・1加ocagesofu血noculatedhamstersservedas  
’‘sentinels”tomonitorlaboratorycross・COntamination．  
Animalswereobservedfor8months，andthebrainsfrom  

arandomsamplingofcuLdcanyposidveanimah；inanhigh・  
erdilutiongTOupSWere已Xaminedtoverifythepresenceof  
SpOng肋mneurop8琉0lo訂Noneo一山eun血）Culate由en・  
血elanimalsshowedclinicalcrneuropathologicalsi許ISOf  
SCraple・   

Usingtheme也odofReedandMuench・4log10LD50inT  
fectivitydterswerecalculatedexceptfortheplasmaspeci・  
men．forwhichinfectiviⅣWaSeS血atedcompaLringitsh・  
Cubationperiodcurvetothatofwholeb100datduudons  
lO‾lthrdughlO－1（thehighestdilutionofplasmathatwas  
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inocula【ed）．Thisestimatcmai：eSしISCOfて：1Cl11VCrSE  

tionshipbe亡、VCen山ea皿OUn【○ざLnfec【ivlら－iミnd【heこ  

Of山eincubatユOnPCriod（LhesrcatcTthilFec付点  
Sho［亡er山eirlterVaユbenvccこ11J二0⊂da【10rlこ；1d（ミISC仁1ユ  

t叩eOr“dose－reSPOnSe■’cし＝Ve・ノ山i10ugil∫1つtaSPrじし  

anendpointdUuLontitrat血1．i（isrcassur】∫1′：」1aし止ヒ   

、し  

」．」二∴  

01  

1「  

「（」」．  

r  1  

巳「てし  
T【er  

∴  

、1く1   

blood．1edceLl，andb〕fら・C〇ここ5PしC二：一1C：1S，1・：‥▲こ11！1己C；  

identlCalendDOin亡 dllution い【erS．a：こ1り had：   

SuPerimposablcincubaticrlPCrI（〕dcur、′CS，andih，L   

plasmacurve、VaSParallcl亡0［hc、血01巳biGCdcun′eこ∴  
loglDunitlo“rerlevel・  

Endogenousinfectivityexperiment  

Experimentalmodel・WeanliTlg Swiss－、′、7cbster  
（CharlesRiverLaboratories．冊1一丁血gton，こ、1A）w亡reill  
】atedintracerebrallyw－thalO一口erCentClarinedhor：L，」王－  
nateofamousc－adaptedFukuoka－1stralnOFhumanr）二，I【ノ  
Gers［mann．Str云ussleトSchelnkcrdlSeaSe（CSD）．5・い∴「  
micebegantoshow5ymPtO【¶SOfdISeaSe（approx．4m〔）∴し1～  
af【erinoculat10n），〔heywerclight】）′anCSthetJZedancトニ〔：  
byopenchestdlrCC【Cardiacpuncture血oCPDcon【hl】  
5unitsofhcpalrillPeTmLblood10COunteraC＝hcurlし÷，、▲  

1ystrongclottlng〔endencyo（mouscblood Atthetiヱ  
exsangunat10n・brainsandsplecns、～・CrealsolemOVCdこ  

eachanimal：tissuepooIsofe∂Chorganw已⊂emadc  
SeparaてelO－per⊂en【〔issuesusI）e【1SionsinPコSfnrltlト∵  

iⅣtitrationsperrormedatLと1eSユ【nCtlmeaShos亡fc・  
bloodspecimens  

Couecdonandprocessi上1呂Orbloodspく二甜nC－－S －  

taユof75miceyleldedapooヱedsa＝1ple、′0止ncor52‖、  

mLofbloodand7rnLoEcItTa［cccn【alni11S225Lill  
heparin）・Thebto〇dwasimmcdiこteユyseparユ亡亡dir二〔0て  
Ce］・Whiteceu－Platclet・andplas：11こミCOmPCnen【S，fTO∴  

－70QC・Aportionoftheplasmい・：aSiater止1いVedanし  

CeSSedin（0CohnfracdonsIaSdcscr・bedin豆es世  
Penment・Theonlydifferencewas血【，inしh三sexperl＝l  
WedidnDtCOrnbme山ebuffycoこtla）▼erOflheredcclこご′二  
mentw血theccntTifugedplasrmp巳uet′Cho〇Slngln〇：こL二  
toassaydlehvospecimensscT）aTatCly  

hfectivitybioassays．JulspccimcnstA；CrCinGC止  

intracerebral上yin30－uLvoIumesin｛ogTOしヱPSOfwea：Ll▲三  
SwISS－Webs【ermice・arLdtwocage5Ofunil10CujatcdsL二∴  
nelanimalswereincludcdascTOSS－COrl【amnatloncotlr［（／S．  
Becauseofan亡icipatedloworundeしectablein［ecd巾▲：  
elsinmostspec⊥men5，山se叩er血c∫ltWaSCOnducて（三し三i  
facillqthathadneverbecnused［orTSEe＝甲enmCntS，‘エ ー  
SPeCimenswercinocu血edintogTOUPSOfu：つtO130rT∵  
UndilutedinocuJaprovcdrobc王vghlyto〉コC，CauSingnuこぅ・  
instan【aneousdea山thatwasprobablvduetoacolnヒ∴  
tionofhighosn二Ola∫1年ant⊥COagt山口t，md（in血cユニ、一  
Cohnfrac〔ions）rcsidualalcoh01；diiuL10nSOfトinr】t〔l1  
5werewelltoleratedaJldwerc【hereFoTCUSe〔iEorm。ニL．  
OCulations－Seriaユ1－in－10dりut；OnS＼Vere＝1CCじktc〔こ↑  
SPeCimensexpectedtohavchigIICTl；1fec血し〉，tiこCrS．∴  
asbrain・Spleen・己ndthewhiこecclトi）lateletccmponc∴  
blood－  
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8ROWN ETAL  
BLOODLNFECTNITYJNSPONGtFORMENCEPHALOPATHY  

Thepresenceo［i：1［ecti∵  
SPeCimensoFbuFら′COatand豆王L∴  
PrObablyrenecしS（hcpreserl⊂eO［ト   

appearance”couldhavebeendueto  
the imprecision of the bioassay 
（±0・5loglOVaEiabilitYOfLD50titers）・  
andsomecouidhaveresultedfrom  
adherence of infective parlicles to 
containers used for experimental  
manipuladorlS・ltisaユsopossiblethat  
50meinfecti扇吋WaSlos【aSareSultof  
Cohnfractionation．althoughlowpH  
andethylalcoholbythemselveshave  
PreV10uSlybeensho明InOttOinacti－  
VatetheagentsofTSE17・8   

EndogenousbIoodinfectivityLn  
TSEmousemodel  

Fromclinicauyillmicethathad4  
months earlierbeeninoculatedin－  
tracerebra11ywithamouse－adapted  
strainofhuman TSE．specimensof  
buf吋COaて，plasma．crγOpreClpltate・  
andCohrl打actionI＋1王十ⅠⅠItransmirted  

diseasetoafew血mals，bu【no仕anS・  
missionsoccurrcdfromwholeblood．  
redceus，OrCohnfractlOnSⅣandV  
（TbbleZ）．  

T八E3LEl．い鳥t：止し川CrlGlr r卜，′nrllnrl（】bl00dcomponentsandCohn   

PT∂SrTl∂†一こ1＝こ】G〔S∫1nCr冊（州」［－anblood】sp眈ed■’withlO9・jしD500f  
scrこiF〕jCTlf【】C！】、r、1′COrltこ1rlし）（∫1∑け川Sj＝≡zedsuspen5iono†vほbIebr8ln   

Ce！【s†∫C－1 ′‖SIprslrlf・〕こさ「〕こj・∴lhしh已263Kstralnofscrapl¢agent■  
mens・butralSeS正一CPOSSlヒ晶1、r：ニ   

、Vhi【ecel】smighrconてむn机巳：こ1ざごこ∴㍉∴㌧∵   

benoted止は＝lleabse三－CeOrこratlJ：11 ．上し1こ   

bloodandredcellspeclmenSdoc5rlこ．1 ∴C′、つ   
OFinFec山車y山九ch㌧VO山dとっcし⊥：1こじtユこ「こ ご1：1   

PreSenCClnbu［brcoatandplasIて一こ），こし、こ∴∴   

proportionsor⊂厄sespecこm…Sl∧℃・「こS5し▲しこr∴山∴   

necessi吋OFusingdilutedlnOCJLa′∴しさここ≡；、Jr【ミこご   

brainsandspleenscouectcdfェomこ涙3、1nlJ．こi】mこ膏  
inぎec両町tite∫SOfapproxlnla叫ユ［：∴1′   

LDsoperg・re5PeC〔1Velysimlま乙rtOtユい∴   しし：L  
lierexperimentus】ngUleSaユニ1Cr：1〕」こ亡▲ニ1、′  

DESCUSSZC＝   

SeveralearlヱCr5〔udleSOFTSEhい′e∵∵巨豆∴∴∴．   
COmPOnentDfwholebloodspc⊂＝∵1己【  

infectiv叩、皿hconnlC亡1ngrcsuユニS   
WerefTOmbu坤co姉bu亡1nこlざ已，∴   
tractedbユ00d・a－－dserum orcoIl二し1  ∵▲J．▲   
foundtobcin［ectlOuS；andnoiこ二［cc〔：1．   

nearlyh山fofsuchsrud】eS（incユしd≧ニー   

Ofsheepnaru［allyinfectedwlths⊂「′1：   

mate51nOCuIatcdvし′1山bloodざェuml∴   

NoneoF山esestudies已Xam豆佗dし   

tiv吋1ndi打e←en〔biood⊂Ompunじ▲t、こし▲∴⊥て  

餌dnoneexam】nedil－rCCtl、叩1  ∴しい、  
1√1∴ニーノ  

Experimenta】des．gnconsidcra！こ0［l：．  

Thephm打ygOaヱso「t王1e5Ce叩erlrlし＝  
thceffec〔o［astanda∫dprotocc）；「ロ㌻ヒ．√〇ごと．†1－、  

三  
∴  

Whichproce5SingcユUS己daユC九こL∴ノ1．  
Clearance）andロrOVldeこnideユCざ仁∴  
muchlowerlevelscrer－dogenous⊥∴∴） ．小・宜＿  
expected亡00C⊂urlntheb】00doEe∴：〕   「二：し 
animaユs．  

Noshgユeexper＝¶u∴taユde叩1こ′1＝  
tions・Forclear弧⊂eStudleS，an－〕こrln】し  －L∴∴  
d伍吋1Sneeded山肌OCCurSillh烏b亘√パ  
山一ectedanimajs〔omeasureserla」iJrこ亡∴  
SuCCeSSivep「occsshg5tepS・Scraj、 ▲〔、  

brむnSaいSneSth】SCつnditiOnOF｝1】小  

Ch01CeOft∫叩Sl王11Zedand＼VaS∴eし1J  

basedonev－denceula【bio□diごてfe＝こ∴  
aSSOCiat吋1and血」S川－SOrarこSCこり∴一∴ご二∴二  

fectedcellsrepres巳nこamo：reaP叩；⊃rli  

山anelひerhFectioustlSSuehorlUと：lコ▲二こl  

たeePrPt鳩co山d：10〔knolVlnユCヽ′ここし：」＼  
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汁 m†ec仙町（％）†  1コ，1ニ∴1「1しOrg）（0g、  

93×109  

2．O xl09  

1コ  6．3xlO8  

3．ロ×108  

1．4xlO8  

1．D）（106  

1．2）く106  

8．7〉く103  

0．5×103  
＝1ea】lhywe8∩柚ghamslers・  
nen†00mParedtotheamoun【○†  
ーeCt】Ⅵlylntherr8Ctioncompar8d  
r什actionat】0∩．Note thalbl∋Ca】Se  

nbetweenanytwospec爪1即「Sa「e  
eSCOU！dbecorrespond】nglyh唱her  

；○：川mecurve10thatofwho】eb100（J  

of！ourhamslersinocu旭旭dw冊  

TABLE2，‡nfectMtyhbloodcomponcntsandplasTnafract（onsprocessed  
Tromthepoo‘edbl00do▼75mi¢eeXPerim即tallylnfected4months田川er   
wjtharnouse・8daptedstrain（Fukuoka・1）ofGe｛Stmann・StT5u主sle｛・  

Scheinkerdisease●  

P「opo「1iono†  

Specimen sp8Clmen Specmen Pos旧ve NegatlVe  
dliuい0n anlmals‡animaLs‡  ∨01（0「両）－nOC＝la18d（％）†  

1
 
7
0
 
6
9
0
4
 
0
 
 
6
3
7
6
4
 
 

3
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）
 
 

－
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・
 
 
1
 
1
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L
 
1
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2
 
（
U
 
A
「
 
▲
U
 
β
一
U
 
 
5
 
1
 
6
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）
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0，15   1－in－5  

0．22   1－in－5  

2．3    1－1∩・5  

1－；∩－50  

60  1－ln－6  

1・in・60  

3．5    ト1∩－5  

1一府・50  

29  1－in・4  

1－in－40  

37  1一；∩■．5  

38  1－in－4  

30  1－1∩－4  

＼・、rJ、○始b】00d  45．OmL  

Re］cels  18．0爪L  

BJ◆fycoat§  3・5「nし   

P【3SmaPe‖e叩  02mし   

「∂3malL  22．6m」   

ド・aC：Cnatedplasma（113nlL）   

CγOP－eCIPilate  O－15g  

Fracい0nl＋」l＋ll1  0．40g   

Fract▲0∩】∨†＋lVI O・86g  

FraCtlon V l．22g  

▼ し〕上っ′  
■  
（ノ∩ 、しし      T   

1）「い1  

1  

rl′ √r r   

（r   

PFL つtl」（」Jヱ＼  

Specimen5WereaSSayedby仙racerebr8＝nocu】ationo†h8a仙yweanllngmlCe■  
†Amoun【0＝nocu加8dspecim即dividodbylheamounl00ntainedinlhe45・mLvoIum¢Of  
〟ho旭bJ00d（tak己ng輌8C00Untlhevolumeanddilutiono†¢aCh■nOCUlatedspec加en：   
郵∪柏nofanljcoag山ant：and†or†柑Ctions．1h8frac佃natedplasmav01ume）・  
：〇on－■rmedbyWe舶mblottらStStO√PrPinbraine油acts▲Si沼e即animalsinocuねtedwilh  
〔－ヨherd仙ionso－1hepbsmape‖eいract伯nlV－a［dfracl■0∩∨・teSledn8gative・  
台S臨d什omtop5mmo†「8dce－■s由im即Ifroヱena紬rcenl仙gationo†who19b100d・The   
amo血0一回ecl冊ymayb8gr8aterlhanshown－aSSeVera‡moreanima151haldねdat   
昌boutlhesam8nT）8aSthepositiveanJmaLswerenottested†orPrPandwerethusex－   
＝ud8d†romlhetable．  

r peL】etanerpla5nlaC即t州ugation†or8mmulesa14200×g（S8eMethods）・  
Superna†aローa紬rp也SmaC帥l仙g且tion†or8rn・nU18Sa14200×g（SeeMe【hods）・  

⊥ 十1T．1   

こ11「「（′ し ヽ〕  

（、11▼†；1「（〕l「∩一日r ’L「「1ノ【く  

い tl＼へ（－S【1いし「、  しし しいr∵ ▲「「「  

トト。〕い一つrl111Llr、1「・ト1 くrl「  

い′つ。1、＼〔Tト、  1‘一「〕L  
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replicatlOnOf山msin】0、V・血1Jlこγ㌧「て－pllO⊂y【eslnr已こ・  
エmmun1983；41：154・61、   

3・Va血er5弧deJ・Cur工en［a押0・まC－－CSし0山叩・epこ「よLe二1  

pla5maたac山n5■工n：血1dsこelr∫・ed・石上Oteこ｝－nO⊥っg）⊂〕  

blood・Boston‥8u【【er〟0血一トrc⊥nernarm．19コユ：1G5－7こ   

4・ReedL】・MuenchH・Aslmr）二…二e抽odore5【まrnaこ⊥nどニーこ  

percen【endpoIn【s・Åmer7H〉・ごユ9ヱ8．27月コ3－7   

5・Tatei血J．Oh【a仙了．Kogaトて。Cta∴TransnllS5ionDrChrこj  

SpOnglrOrmenCephalopa呵・wlthkurupiaques加〔1上Ltユ  
manSrOSmaUroden【s・人nnNeuro】197975．581－4   

6・Doh－UraKrTateishi7・KltamOてQTleこallCreuIZEe】dト1ar、い  
di5eaSePa｛ientsw仙congopl－11icpLa小田have〔henl】S－  
SenSeVariamtpr10nprOteincoT¶mO－1tOGeJStmann．  

Striussler5yndrome・AmNeuro上1990：27：L21・6．   

7・MouldDL・DawsonAMcL・SmlLhT＾，・ScrapieinmlCe，Th 
Stab冊yor血agent【ovarlOu55uSPer－dingnled上a」Pと1ヱ∫二  

SOIventextract【On・ResVetSこ11コ65．151・4．   

8・Har【1eyEG・Ac【ionofdisir血c【a∫1〔50∫－eXperimenはユ工：二ご、二  
SCrapie・Nature1967；2ユ3．115ニ．   

9・GibbsCIJE・GajdusckDC，MDrr▲STんVlralcharacLe〔istにざ  

山escraplea郎n【inmice・rn・GコJdusckDC．G泡bsC仙  
山persM－eds・Slow・1aほn【・aIldこem；）eraleⅥmSlこ1reC乙：√∴  

NINロBMDnOgraPhno・2．P＝SPuしTLCauqnI10．1378．11∴15J   
in許On－DC：USGovernmenlPr｝コーti－ⅦOmce．1965195一こ一．r  

lO・Cla止eMC・HajgDA・Presenceoruletransm▲S5ibIcaEe†、LI  

SCrapほin山eserumoraffecledこ】11⊂巳a∫1dr且t5．Ve〔㌫cこ  

1967；80ニ504．  

11・Tam裏Y・XojumaH．軋ta」imaR．一○こa∴〇emo。SこraL。。し1二  

traれSmis5ibleagen【in【isミリerro＝1a！、rrcg∫－む－tVノOn・は＼、．  
CreutヱねIdトた止obdi5ea5e．N叫；りr〉てc．119〇3：327二5i：  

12■ BrownP・GibbsC‖∫バodgers－Jc卜L：ユニコnP．c（ユニ．riし「†1こJ1  

5pOn由一omencephaJopa止yこheNユr】0√1a】！。。こ1こuI。5し，ざ  

Hea火hserle50f300casesoFe叩eヱじ¶Cn一山1ノrt上a：15【il】〔1tl．二  
心sease．心1nNel∬0】1994：35・513▼エコ 

13一 犯mberllnRH・VJ此erCLPaしnGと：亡：、L亡ユ1SOr呵enmer血   
SCrapie・虹BockT・MarshJ・ed5こご0Vell∫1fecuou5age－－【5   

md【加cent∫扇nervouss）′Sしe－Ⅵr⊂血】ニoundaLon   

Syposium135・Chiche5ter・UK・JG∴rll、′、′L－e）・＆Sons，19∂∂二‥－  
54．  

14こEsmondeTF・W皿RG・S】a【【e車ご＞－・C〔正Creuしこ王－e二dト晶0ヒr   

diseas¢弧dbl00dt∫弧血sion Lance〔1993こヨql二205－7  

spikeofnormalbloodandtheotheruslngbloodfromcx．  
perimentallyinfectedmice・ぺOnfirmedthepreviously  
demonstratedassociationofinfecdvitywithbu仔ycoaLAn  
unexpectedhdingwasthepresenceofinFectivityin  
plasma，Whichmayhave－eSulte抽omtheimperぬctsepa・‘  
ra【ionofce11sandplasmain也ecourseoFastanda∫dcen一  
面如gationsepar血onprotocol・Cohn如c血nadono抽e  
infectiou5Plasmafurtherreduceditsinfectivitytovery10W  
orundetectablelevcIs．   

Thelevelscfinfectiv坤demonstratedinthesemodel  
studiesmaynotbe氏111yrepresentativeoftheactualriskof  
diseaset【anSmission如mhum8．nbloodcomponentsbe・  
cause：1）blodd如maCIDpatientincludedinadonorpooI  
willcontTibuteonlyaminuteproportionofplasmatothe  
pool．whichisusuallyrnadeupb・OmaSfewas6000tomore  
血anlOO，ODOdonor518；2）many血erapeu也CprOteinconcen・  

tratesarederivedfromplasma丘acdonsprocessed也rough  
chromatographycolumns血atarebo…－tOadsorb（al・  
血oughnotinactivate）TSEinfectlVityl，・20；and3）plasma  
pfOductsa－ead血nistered扇aintravenousandparenterd  
injections，Whichhavebeehshowntobecomparatively  
ine旅cientrou【eSOfTSEdiseasetransmission・13   
011てreS山tsrep【鮎entOnly也ebegin血goFa【ationd  
approachtoana∬eSSmen【0抽eTisk・lfanyofacquidng  
CJDfromtheadministrationofbloodcomponcntsor  
pJasmaproducts・ÅmongurgendyneededadditionaJpieces  
。fi【血ma加nareanswers叱也efol10Wingque5tiobs：1）is  
也ereasimiIafamOuntanddis山butionofbloodi娩ctiv－  
ityinthepreclinicalstageofdisea5e（Whenhuman＄WOuld  
usua11ybedona血gblDOd）！；2）istheinfectivitypresentin  
plasmatheresultofcontaminationbywhitecellsorwhite  
ceudebris（SpeCialinteres【inwhiteceIJscomesfromthe  
demonstrationthatBcellsareimportantforneuroinvasion  
andclirLicalinfectionZ竹3）canthelowlevelsofendo専一  
enousbloodinfectivitydetectedbyintracerebralinocula・  
tionofassayanimalsalsobede（eCtedbyintravenouscrin－  
【ramuSCulafinoculation（the route＄byl豆hich most  
也efapeuticbloodproductsareadministeTed）マ；4）w揖su血  
infecd扇叫irpre5entinCohn如ctions，becarTiedthrough  
theaddidonalprocessLngStepSuSedtoproducetherapeu－  
ticendproducts？；and托n叫5）does“newvariant’■CID  
havethesamebiologicalcharacteristics血threspectto  
blood・infectivityasothertypesofTSE？   
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