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⑯  Bjologicals 2006 nanofl】レatiorlPrOCeSS：  製造工程で人由来の赤血球や胎盤を使用するウマ抗人的眼細胞免疫グロブリンにプリオン病  
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,, v,, s,,,,i,i, bloodtrans［usion：reSultsofthe  白血球除去フィルターが導入された1999年以陀、献血後にvCJDを発症した供血若から字音血を  
2006：91：22†230   UKTr∂nSfusionMcdjcine  
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EffectivenessofIeucoreduction  
白血球除去工程によって異常プリオンタンパクの惑染性を60％減少させることができるが、す  

⑰  しancet2004：364：529一 531   forremovaJofhfectivityoF transrnissiblesporlgiform  なわち血矧こは感染性が40％残存する。（WBCは1XlO（6′′u‖it未満になっており赤血球製剤や  
encephalopathies什omblood  血小板製剤の感染リスクは／くッグに残存する血矧二依存している。文献②）   

ヒト型のプリオンタンパクを発現するトランスジェニツク（Tg）マウスを作製し、BSE感染牛及び∨  
CJD由来の脳乳剤をそれぞれ脳内接種により感染実験を行った。ヒト型TgにBSE由来異常プl）  

⑬  bncetNeurology  PredictingsusceptJbi（jtyand inGubatjontjme0fhuman－tO－  オンタン／くクは感染しなかったが、遺伝子型がMM（メチオニン・メチオニン）型やMV（メテオニ  
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他の遺伝子型よりも抵抗性を示したが感染が成立した。VCJDの感染効率はヒトからヒトの方  
が、牛からヒトよりも高い。   
プリオン病が輸血で感染することをヒツジの系で詳細に解析した報告である。TSE発症前の状  

Priondist〉aSeSaree用cien廿y       態を含めた異常プリオンに感染したヒツジの血液を輸血することによって、8SE由来のプリオン  

⑭  Bl00d2008・112・4739一            4745  什ansm配edbybloodレansfusion  病では36％、SCraPie由来のプリオン病では43％の 血を受けたヒツジがプリオン病を発症し    insheep  た。これまでのマウスなどの小動物を用いた実験と異なり、ヒトの輸血に使用する量を投与で  
きること及び長期間の観察が可能（マウスでは2年以下）な点がヒトに近い。   

8．英国、フランス、アメリカ、カナダにおける対応   

Frommadcowstos8nSib暮e  
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PreventiveMeasurestoReduce  

⑩  FDA（2009．6．18）  thePossibJeRiskof  
TransrnissionofCreutzfeldt－  献血制限を行う施策を続行する（2009．6．18現在）。   
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FVHr AND TSE：THE CASE FOR SAFETY 6S   

ationstudiesofvariousstepsusedinthemanufacture  
ofplasma－derivedproducts，However，neWCOnCernS  
aboutthesaEe亡yofbloodandplasma－deriYedprod・  
uctsemergedwhen vCJD wasidentifiedin theUK  
【48］，ba＄edupontheEactthattheabnormalPrPwas  
det亡Ct亡dinlymphore［iculartissues，includingtonsils，  
5PleenandlymphnodesinvCJDpatien亡5【49－5礼  
butnotinsCJDpatients，andintheappendixofa  
prcclinicalpa亡ien【whoeigh亡rnonthslaterdeveloped  
vCJD【53】；inaddition，SPleensandtonsilsofvCJD  
Pa【ientsar亡infectio？S【54】・Ⅰ【hasbeenarguedthat  
blood of vCJD patlen【sinteracting withlympho－  
reticularorgansmightcontaintheabnormalPfPand／  
orinfec亡iousprions．Concernisfurtherheightenedby  
thefollowingobservations：（l）BSE，CauSallylinked  
to vqD，has spread through many European  
countries；（Z）the ex【印t Of exposure to BSE，the  
sourceandrouteoftransrnLssion，andtransmissibil－  
ityofditferentbovine tissues【o humans haYe nOt  
beende血1i【elYeStablished，andfewepidemi0logical  
dataae 

． 

accuratelythenumberotpeoplewhomayhavebeen  
infec（edwith BSEand might devcIop vCJDin the  
future，becausetheincubatfonperiodmayvaryfroTn  
4【0ヱ00r予Ⅴ亡n40ycars，aSfoundwithkuru；（4）  
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availableforearlydiagnosisofintec【edindividuals；  
and（8）valida【ion studies on the removalofT5E  
agents（includingvCJD）during【hemanufacturingof  
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andveri丘edbydifferentlabora【ories．   
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【56－58］．However，early TSE blood－related trans－  
mission studies were not exlensive，and employed  
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nogen，aPrOt亡inofthe占brinoly【icsy5te爪PreSentin  
blood，Whichhasalso beenimplicatedlnneurOnal  
excitotoxicitγ，hasbeenidentifiedasthe丘rstnatur－  
auyoccurrlngprO【eintha【mayspecificauybindfuu．  
1ength native abnormalPrP trom brain亡issue of  
mul亡iplespecies【102，，103】．Earlier，aPrOtOCadherinT  
ヱwasidenti丘edasacellularreceptorofhighafhitγ  
（Kd＜25nmoL）for both normaland abnormai  
Eorms of PrP［104；PerSOnalcommunication Erom  
Nt Gshma叶Ideally・the use 

． 

Various approaches such asin uitro ampli丘⊂ation，  
may achicve a concentratlon of abnormal PrP to 
levelsthatcould bede【eC【ed bypresentlyavailable  
method5，and aLso 丘nd usein the remoYalof  
inEectious TSE agents from blood and plasma－  
d亡rivedproducts．   

RemovalofTSEagents／prionsduring  
themanufacturimgproce5SOfpla5ma－derived  
Products  

To define the risk of vqD beirLg tranSmitted by  
plasma－derivedtherapeuticproducts，itis丘rstneces－  
Sa叩【Ode丘nethepartitionofinfec【iviけthroughthe  
VariousseparationstepsusedinthemanufactureoE  
plasma produc亡5，Two apprQaChe5are PO5Sible for  
Valida［ionstudies：（1）useofplasmaofexperimenト  
allyinfectedanimals（endogenDu 

． 

detec亡ed onlyin bioassays；and（2）use of brain  
tissue（Or tissue extract）frorninfected animals or  
humans as aninfectivity‘spike’to evaluate the  
cl亡aranCe Of TSEinfectivityin bioassays，Or Of  
abnormalPrP by animmunologicalmethod，for  
eチamPle∇e5tefn♭lot【タ4，10り0‘〕orconforma・  
t10n－dependentlmmunOaSSay（CDl）【？5】．   
Two experimen【S have evalua亡ed parti【ionlng Of  
endogenous TSEinfectivlrYin plasma couected  
fromclinicauyillmiceintectedwithmouse－adapted  
human TSE during Cohn Erac【ionation，mOdi点ed  
forsmauvolumes（66，67】．TheTSEinfectivitγWaS  
par【itionedin【O Yariou5fraction5uSing cold preci・  
p血tion and di晩re机∈亡hanoIconcent柑dons and  
pH．Even【ho喝hsomeoftheinf亡Ctiviりrpartitioned  
in［0以γOpreCipi【a【e，u5edbymostmanufacturerstp  
produce FVTII，【helevelofinfectivL【y was more  
thanlO－foLdlowe＝haninplasma，andsevera1log  
Orders Lower thanlevelsin the brains ofclinicauy  
illanimals．Thesev亡rylowlevelsofinfec【ivitγdid  
notallowaneValua亡ionofthe removalcapability  
OEvariousstcps・TherefoEe，mOStYalidation釦udies  
havebeenperformed usLngthe‘spiking’approa⊂h，  
Which has documented a signi丘cant degree of  
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P】asma prodt】C【s dc＝Ved「IO＝1UK do＝0持ヒcL…1ごりし－C上－－  

tiDned．To bc［terden†1e WhcLhcror no【thercJS nlはk  

nvCJD bei■lS trLL11Smilted一【1S nCCeSSaryしO dctc川川一C  
I10W【－1e CaUS飢ive；唱巳rl【＼VOu】d pal■t山OJlaCIOSS t【1C  

S8Para【io」1SPl－OCeSS巳S＝SCd－rll】1CP＝叩ar紬0－－Ofl〕】こIS【－1こ▲  

products・   

¶1eahlO川1a】p‖O11P10tCj－1Whch ts assoc【‘11こ（ユ㌧刷己  

けanS】11issib】espo」1gjro川1じ－1CCr）】－alopこ1由ies（「、SEs），5し－C】－  

as CJD，】1aS alo＼㍉′solし1b揃〔y、all唱IltC】1dcrlC〉′t（）f’0】■tて1  

aggrcga【csa■－dadheres10Sしl「hces「じ山l卜・けt【－こ「11＼・b】CO－  

Clle111icalp10l〕C～●liesortl－Cuニe－tOfl－VCjD針じ畠け晶Ll・rけ  

血05e Or abno川1alp－’－0▲1PTOしeil一汁佗＝＝、CID…11L：）r bこ  

F  

TrallS血ssibl亡SPO11呈汗0て■111e11C叩llalopatlli已S（「l－Sじs）l～代こI  

group of fata】－1eUrウdegニー1C－atj＼′e d烏0∫て1こ■■S】rlC】1」」11  

SCr叩－ein s】1CCP、bovl■1C叩0・一芸iFor】1－亡＝C叩止血■〕aし！  

（BSE）in calt王ea11d CreしlしZ「亡l山一Jakobdiscこ1ie（CJ；〕）l  

hu汀柑nS（Baker＆Rld】eさ′、】りり6），⊂JDl～J【Jrじ」；S亡しtSこ  

Whichoccur占い1iFor】111y㌧㌧′DLjd－Wid巳、＼∨仙と1L川こ山C∫1こじしノ1  

abou【】pcr川61）CISOnSPC【・JTlt－Ⅲ－1・A】1e、Vr〇川川r・十S上一  
in hu】11anS，tCTmCd ncw viミl】ユnlCJD（n＼ノC］）〕），＼ソLlこ、ヱI  

identiRedin】996川 t】1e UK and】s b亡l】C＼ミ：dトJllこハ∴  

resu】tedfrolT1日econ5Ur－1PlIOnOrCe＝けa】【1C！■VOUS t∴－SUニ  

ーrom BSE－inrecled a両111こIIs wllich c11【cl・CdlhじllUlllこし▼1  

food chain（Wi11どJd／，1996）．Thc cul【C－1t C＝1】Cこ1  
incidence of nvCJDlnlhe UK LS about O2p已rlO、’  
PerSOnS Per ann出れ（Sco【【1Sh Cen打巳 rOl■Ⅰ【1「eCl一口∫1己」  

Environrnen【alHealth，Z99S）bu【，in the〇bscllCe OFこ  
SUitab】ediagnosticprocedurc，thesubclinicn？prじVn≡crlCJ  
orthe jnrectionis no【k110V川．   
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⊥1 P 〃 一「（つ．〔／CJ・   

PrO〔1し1こisl11thlSre呂ard，thcFDAdecidedthatbatchesof  
PlaslnユpT〇しlしにしSmuStb已丁巳Ca11edwhcreadonorhadbeen  
diagn〔1SeJ㌧V油CJD or wa5a【increasedrisk ofCJD  
〔：！ごDA、1りりく：Tn tllelつ了¶O11ths to30Marcb1998，也e  

FDA rcこn：iこしi175 batch已S Of albumin products．83  
l）；1L⊂h亡S11flm［て1unOglobulmsandllbatchesofcoagulaT  
l：On「∴こし「【⊂On⊂Cllしra【cS On t山s ba5is，Thi5eXtent Of■  

；）1コSmlflrO山ct rccallin North America resultedin  
トhc｝rla；CSn：cr再caltherapeutlCPrOducts（FDA，1998a），  
Sub5C〔1tlC】叫＼thc FDA posltion wasre扇sedtore∽m－  
1れCnd【と1C rCCal】ローprodl】Ct50nly where a donorhad  
d〇、rCl叩亡〇Ⅰ－＼′CJ工）（FDA，1998b），In Europe，pla5ma  

T）rOducしS（！o T－Ot rCqUlrC tO berecalledonthebasisof  
Clas5icalC］D（cCJD）．buLadecisionwastakehtOreCall  
batches、、・hcICnVCJDha5beendiaBnOSedinacontribut一  
川邑dD：1eT（CP＼・1P、199邑）Tlvee suchUKdonorswere  
idcnt沌cdin1997and打－C Subsequent productreca11s，  
thelacko（kno、、′1edgeof山epTeValenceofsubclinical  
Il、′CmintheUKpopulat10ntOgetherwithsomeevidence  
that＝一C diStriし）ution of nvCJDin huma皿tissues may  
〔】11’f巳rFl■Or11【hユtOfcCJD（一寸】11ビ／dJ．，1997）r8Sulledinthe  

saretyo［I）1asmユPTOducIsderlVedfromUKd6norsbeing  
（1し1eStlOユー正＝Lu山am．1997）andultimatelytoad亡Cision  
b〉′thcU‡こG臼∨亡＝－＝1enl【obanth巳manuねctureofpla5ma  
dcIl、’aい′CS frりn－Illas∫naCOl】ec【edin血eUK，aSapre－  
Cau【ionar）′mじaSurC（Ward巳n，1998）．   

rn〔けd〇r t（〕Je巨IIC軌e rlSk oreither cCJD or rlVCm  

bぐin呂t「a‖5：mLにdbさ′Plas7¶aprOductsiti5n∝鮎Saけ【o  
d亡tenl－‖1ぐミュ0“1t【1〇CauSau、じagentSWOuldpむ七donacross  

止escpこu■ユtゝO11SPrOCCSS亡Stl－aしareemploydiTl也emanll－  
rlC【urCOFこ1⊥JS∫1－aprOducts Theef托c【ofphamaceu【1Cal  
nlこmし】t’aこして汀：Flご【〕rnC已dしIrC50n TSE agenbis norma11y  

a；S已SSCdトン′⊂≡－訂血一言lrlg a SCaled－down versionof山e  

lフrOCC5‥、ノItl－ユ1＝gh【i【rcorade丘n6dsけ血ofarodent  
aJaptじ〔≡s〔r叩・＝a呂Cn【aI－d mea5uringtheinfectivityof  
描叩臨．TakcL二t一己一口re and aFter processlng，byihra－  
CCrCbral判じCし10nln a111m山・Suchstudiest止ealo一喝  

l‖11CtOCn：吋Ct巳and，bccauseof【hehighcost5invoIvそd，  
しCnd to bcres汀1Cted to asma11numberofkeyprocess  
SIcpS raLhe＝han a comprehensive examlnatlOn Ofthe  
COmPIcte manufacturlng PrOCeSS，For example，in a  
sしud〉′Ofthep－・OCe5SuSedtotmanuract町eTrasylol⑧，d旭  
esamination of rour indlvldual process steps consumed 
1600mに已ユ11dし00k3ye訂StOCOrnpkk（Ko乙akgfαfリ  

1叩6） 

TSEagentsnrchlghlyr巳SIStanttOinactivation（Taylor．  
1粥6）and＝氾ICrOrC，rOr‘protein phmaceuticals，itis  
tllClr Pll）′5jcalrcmova】tlla【is or pa爪icularintere5t．  
P：Clim＝一；inldala on TSE ag巳ntPartit10ninghavebeen  
rer）Orted for some selectcd process steps usedin the  
rrユCし10Ⅰ－射止肌〔亘hしIman Plこ1S【nauSll唱arOdentadapted  

str己1nOごailum3nTSEag巳nt（Browne（aL．，1998）anda  
rc〔tCn【adapしCd5しrainor山cscrapieagent（BroⅥ＝机れ  
1叩8；Pet【c“ノa）ノごJdJ・、1ウ卵）、but山eoutcomesexpectd  

OVeraCOmPleteplasm8打acdonationproc¢SSbaven  
yetb班n described・ln伽absenceofcomprehensi・  
measurement50fTSE8gentp訂titionlngaCrOSSpla5n  
fractionationprocesses，thebchaviourofnvCJDcant  
esdmatedonlybyex心叩Oladonordataobtain由良0  
＄imilarbiopharmaceuticalprocessoperations，Aproヽ  
Sionala5SeSSmentOrbowTSEagentsmigbtbeexp巳Ct（  
【Opa山dondudmgpla5ma丘actionationhasbe印ma（  
on山isbasis．  

PLASMA FRACTIONATION  

me‾sco血sh Natioll山 Blocld Trans餌sion 5ervi（  
（SNちTS）manl血c【ur朗OVer250000unit doses of  
raJ鳩¢Ordi脆陀ntpl訟；maprOduct5丘Om鈷1（氾抑）kgt  
plasma・¶旭prepa∫ati（）nOfeacbproduclinvoIv朗eXt8I  
Siveproccsslng Via acarefullydesigned，Closelycol  
trolledsedesofoperatlOn5（Fig．1）（Foster，1994）．Eac  
proc¢SSincludes a number Qfstepsin w貼ch macrく  
molecul訂COn5d【uen【s訂epre免托nti山1yremov¢d；血e5  
StePS are SuZTlmarizedbelow on a product－by－PrOdu（  
basis，   

A伽刑iれ休伽り  

ne SNちT5proce5S br血e ma血ufactⅦ陀Ofalbumi  
invoIves remoYalby cen出血gation of血e pr¢Cipital  
WhlChfbmswhen仏¢丘ozendonationsofpla5maa【  
thawcd（CryOPr8Cipi叫e），remOValbycenErifugationc  
the precipltateS Which fon¶L at21％e也弧0！，pH6・7（  
－50C仲actionI＋Ⅱ＋Ⅲ）弧dat35％e也弧01，ptI5・5三  
－50C仲actionIV），血p【h丘1【ration tkough8血xo  
bedofc81hlos¢，出田elguhrand per地at帥0釦且ge5  
dep也別打adontkoughamiM出＝光d触訂hcorpora血；  
a ca【ion cxchaれgらreSin and membrane創加donき  
血ee different釦agモS Of也e proce55，tWO Of whic！  
巳mPloyaceuuloseacetatemembranQ，Thc丘nalproduc  
ispasteurized at600Cfor10htoinacdvatepotcntla  
Viralconlaminanb．  

血勅抑頑祝融血  

Simllar pud危catio【lprOCed町e5打e揖d h血¢manu  
fach汀80fimmunoかb山i¶prOd11Ct5．Fo1lowing tb（  
removalofcryopreclpltateandtherecoveryoffrac血  
Ⅰ＋H＋Ⅰ□，血e resuspended 血ctionI＋ⅠⅠ＋mi：  
adJuSted（8or12％ethanol，PH5・1，－30C）toprecipitat（  
什acdonI＋Ⅲ，Whichisremovedbyc孤灯血ganon，血  
5uPematanlbe血g clad鮎dbyborosilicakgla55deptl  
別山一ion・meIgGsoludonissub5明u¢ndys叫∝kd【0；  
mixd bd d甲tb飢はa血n（C¢lldosちkesclgl山肌（  
P釘ut¢）and to membrane丘1t∫ation at山c¢di晩陀n1  
5hgesOrmanu血Cture，tWOOfw鮎ch¢mPloy8Cellulos（  
aceta【eOrSimilarmembran6．  
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．′〃化「∂g〃Ⅹ①ノ  

こIdlrlSrOllowlngtheremovalor  

CJ【o a batch anlOneXChange  

－ 1い、ilfac【orSIJ，IXandXbelng  

lド尤cd巳SOrPtlOn ThesolutlOn  

；（ユ∫－d X then undergoes two   

l－  ［ユロ∩叩era【10nS prlOr tO belng   

ノし 【ト1 、1［亡d a［800C for72h for vlruS  

′  仇りFJガ①ノ   

しt〔 Ⅰ）uri再cd 丘om tbe desorbed  

ll 1一つ0、■e）uslnganlOneXChange  

∵ul⊥1afRnlty ChTOmatOgraPhy  

t L、エ11仁一ml〕ran亡兄1t∫atユOn S【ep5are   

くしl㌧r巳nトdetergent t陀atment tO  

】  （1＼1mSCS、PnOrtO tbe product  

て、lrこLlしけC⊥1しCdatBO8cねr7ヱh  

dc50rbedfactorII，IX  

by cat10n eXChange  

IX Separatemembrane  

loyacelluloseacetate  

〔tr巳atmentprlOrtOthe  

leat treated at800C rbr  

as a stablllZer and must   

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＋  

lい仙On Orllpld－enVeloped  

＼こ∴・コrlg＝ Ch∫OmatOgraPhy for  

Vl‖ Membrane鋸tratlOn  

bytheintraceTebralTOute（1こ）lntravじnD11S（1し）n、111111，一  

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   

Somelnformat10nCOnこeTnlngtl－巳Pa「tlt）針＝11ここしこ11⊥  

iourofTSEagentsdurlngCTyOPr巳CIPitatlO■1iS：▲＼rこりai〕て  
什omtheworkofBro、～，nビJdJ（199S）山一OrビIrr1rし・ニし1til  

inf∝tlVltyfromamouseユG叫巳dstraLl＝fこ∴、⊥1こ ∴、S∴  
Gerstmann－5traussIcrSこh巳Ink已rS〉ndr口nlい、Gさ；ご；，㌧＼」▲－  

ねund【o concentraしeln止e preclpltatCIrilこiÅご ■  
inFec［1VltyaboutoneordcroFmagn景Ude岩代aこご「王こlこ「）  
preclplulethanln【heplasrna行oTnWhユCh－い、rlSf〕∫じ；1、】：  

Asimlarobser、′atlOnhasbccェ1rePO「tCdb）■i）ここtc㌧しり）ど  
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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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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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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  
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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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WhereanequilibrlumrelationshlP（e・g・SOlublllり・Cl‾【hc  
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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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〔こErし・占い0∩ 】∩†eclivlty r8COV即γ01  い
一
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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
 
只
〉
 
q
）
 
 

－
 
 
 
1
・
 
 
1
 
1
 
つ
L
 
1
 
 

0
 
0
 
2
 
（
U
 
A
「
 
▲
U
 
β
一
U
 
 
5
 
1
 
6
 
∩
）
 
（
U
 
 
 

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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BしOODINFECTIVITYINSPONGIFORMENCEPHAしOPATHY   

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  
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UKJ八「こ亡r「■し三1Cr C＼こ巳＝…r＝しJS‡L⊥nざ，hoし1rlしまユー11ibody was  

（1亡tCしL∵d ㌧▲1＝ビュCDP Sここ1r／ト1tr州∩⊂klj d亡【eC【ion system  

い打Leし1：し－～いご一にごS，i3c（汗し汀d，t「ゝ八卜川〔1cxpoゝure tOblue－  

】r ・】DF】【、eTl＼；   

T上cこ＝しrn－’prp＼、r－Ⅰじふ亡Ilt＝1仁一Lこ｝1く・1r叩k㌧L′aSCa】c山ated  

ふ・Lざjl’】さ′し∴了‘じ「ごニ11Ⅰ・n∫11＼＼′fj；こirlしIl、＼’5う．1’h巳Cnd－POintdiIい  

い川 rししtJ‥ Llt；Orl≠く1Sこ▲lkごrlJLJ【llじ】こ1ゝt山【∪＝o11a【which  

＝cコ1べ⊥ノ∴ド「】－し、pT〔－こじln C＝鳥Jし己dいCCこCd －「hcreclprOCal  

口＝いし三1冊・・こ．くこヒ1已‡1tJke‖aS：†－亡n∫¶0し】rlt O「agentinthe  

Sユ‖叩いnL∵∴．C【亡ミTこ■」，and“こ1、こ111、1くt亡d rm【Ilい’01し1meteSted  

ユ雨〔「ト、∴二しご【－＝∵∴＝〕－hにこ〔rS、【0ニ】、・ごユLこt亡【ノーー1】ror山eonglnaI  

P「〔1」ビ、、5「て1－ど  

ご二Jりし1山   一一▲′Jノ   

Sし1‥一画〔川已「じf】t▲’こに已∫－tr豆し二三ご（ミニ㌧し＝Ce；l〔250，（100×gForlh．  

上，11CS一明、Lニト⊥r－1－；rJ・二C】；1一：l－〔c…′ビ「ご：！1ご；1rCSし】5l）ClldcdinPB5at  

＝1rl r∴甘＝こ（【【r－ご（1Ilこ：こしiミcsJSP亡：－dcd samptes  

＼＼ごre rU∴：1＼＼ノ∴Flnr（し1▼1こ．‡ご√、い  1【】c〔〕【にe；1【raて】On Or】0－  

1り恥ニノ「て’   rr∴∴1L豆い＝ こ∴二ノ1つ⊂ tlロ「6し）【ni－－，Samples  

Weret∫eatedwithlOmM4一（2－aminoethyl）－benzenesulfony1  
日uoride hydrochloride（AEBSF）at room temperature for  
lOmin，thenmixedwith5×SDSTPOlyacrylaJnidcgeleIectro－  

Phoresis（払GE）samplebuHer（300mMTris－HC】．12％（W／v）  
SDS．25％（V／v）glycerol，and O．025％（w／v）bromophenol  
blue，PH6・8．with25％（V／v）β－merCaPtOe【hanol）andheated  
atlOOOCfor5min．Sampleswereserially5－folddilutedwith  
lx PAGE dilu【ion bufFer（60mM TrlS－HCl，2．4％（W／v）  
SDS．5％（V／v）glycerol，and O．005％（w／v）bromophenol  
blue，PH6・8）・SDS－PAGEwasperformedat30mApeTgel  
forapproximately42min・Theproteinsinthegelweretrans－  
ferredtoO・45トmPVDFmembranes．AftertreatlngWithblock・  
ing buffer（5．0％（w／v）skimmed milkin PBS．0．05％（v／v）  
Tween2O），the membTane WaSincubated with monoc】onal  
antibody3F4at40C ovemight，thenincubated with HRP－  
COnjugatedsheepanti・mOuSetgG（Sigma－AldnchCorp．）．Bound  
antibodywasvisualizedbychemi］uminescence（ちCL－Plus）on  
XTraynTn・ThetiterofPrPScpresentinthesampleswascal－  
CUIatedasdescribedformethodlinSection2．2，l．   

2、j、かd山8〟0れすPrP∫亡re椚OVα用yβ如血乃  

AlO％（v／v）concentrationof“supらー－∽nicated”263KMF  
WaSPrePaTedinPBS，andlOmlaliquotswerethen触ered  
through a220nmoralOOnm4cmZpvDF付加ー（Millex・  
GVoトⅤVMilliporeCoTp，）．Inaddilion，ユ5mlaliquotsof  
“super－SOnicated”263K Mアin PB5w¢re別tered through  
ao．01m2ト75N（72土ヱnm），P・35N（35士2nm），OrP－15N  
（ユ5士2nm）胤ter（AsahiKaseiMedicalCoリLtd．Tbkyo，  
Japan）．Twoindependent batches of263K MF were used．  
WBlaれalッsISOf諭mplesbeforeaれdafter別けationwasper・  
formedtodetennlnetheremovalofPrPScunderthedifrerent  
COnditions．Non－SOnicated263K MF（from the same batch  
Of263KMF）wasalso紬eredasacont∫0】．   

2・4・仇皿油日南瓜明雄月初m血＝厄′押c加〟JJ血r〆  
2∂j片∫Cr叩‘g∫J∂ぬ  

Three－tO four－Week－Old female specific pathogen－free  
（SPF）Synanhamsterswereusedintheseexperiments．Serial  
lOイold dilutions of each sample or positive controIwere  
preparedinP王さ5・5ixhamsterspersampI已dilutionwe陀inoc－  
ulatedintra－CerebrallywithO・02mlperanimal・Theinoculated  
animalsweTemOnitoreddailyforgeneralhea］th，andweekly  
for clinicalevidence of scrapie．Anユmals were eu［hanized  
OnCe adva郎ed signs ofscraple WereeYident，Ora【加end  
Oftheassaypcdod（200days）．Thebrainwasremoved打om  
eachhamsterfollowlngeuthanasia：Oneha】fwas触edforhis－  
topathoIogyandtheotherhalfwasstoredfroヱenat－700Cfor  
fur（her analysisifrequired・For histopathologlCalanalysIS，  
SeCtions taken at four standard corona】1evels，tO COVer the  
ninc訂CaSOrthebrainwhicha∫ereCOgnizedtobemostlyln－  
fectedbythescrapleagent，WereStainedwithhematoxylinand  
eosin，andscoredfoTthepresenceorabsenceofscraplelesions  
【151・Ⅲsbpa也ological弧alysis was匹血medon samples  
fromaTOundtheclinicalend－pOm（Ofthetitration assays．to  
COn爺rm the clinlCalresuJts・Hamsters that died during the  

COurSe O（thc study forlCaSOnS OtI・こ：tlLISC「叩Ielnヱ亡こし】  

were noLincILLdedlnしhe仇Ialcalcし1】Ll：lし爪し）flnf．ectiouslliこ  

InFectioustitcrswer巳eXPreSSCd as a5し）T1ethaldos亡（1一二二）さ  

accordlngtOしherれe【hodoFK主汀bc「［‘r、1   

Samplestakenbcfor亡andaFte「た1t：諭川du「川g【hcト  
antithrombin（ÅTこPr亡VIOuSly nユme⊂！l∴】tn［0；一1bln－ⅠⅠⅠ）ゝ∴  

weretesしedrorth巳PreSCnCeOrSCrこ1P八1‥こ1’じこti＼′：1）・uSl・lgく▲し  

ita【ivehamsterbioassa〉′．5）′hanlほ111くこ＼・ド∵、、CrCi【10CulJtC〔！、・  

undilutedsamplesonl）l，aSdcscnbこし：）・・C，eXCeP＝Ⅰ一こ「  

th∫eeanimals wereus已d pcrsユ‖1P】c  

2．5．gvα山山口〃げP′・〆〔′ビ′‖Ol・d／ノノ】1′く7∫ピノ7rビ可  ノ・上一′  
〆αJ川口クrピタα用／J■0／王∫  

minvestlga【いVhetrlCr（il酌re－－C亡SL h叫、rてI－CSCrdP：CSr）い、  

ma㍑halwaspT巳Paredinnu飾CCd ou㌻C＼ヾ∴1uatlO－10fpnし一日I∵  
movaいwod】rrerentSP；kcdpreparatlい川CrCCO－－－Paredu川1  
themanuracIuhngproc亡SSrOrPr叩aI1r－ゞ八【r（Ncし1an㊤，B亡〔Cト、  

Corp．，Osaka，Japan）Sa－叩】巳S 晶、亡▲1duh∫－g tlle こ1こ【］こtl  

manufactunngproccss，1n－mCdiatclv⊇－じ， 
werespiked、Vith263Kト1Ftreaにdリ⊥しh日・1％（“’／v）sユ「1＼…さJ  

for30minatroomtcmperalure，Or、Viしt∴コ0一一∫一トmteredいs岬CL－  

SOnica【ed’’2（）3Kト1F．The spikcd 八rr！11ユ【erIユ1s＼、′el◆C tllC1  

PaSSedth［OughaP－15トニfihcr▲ThcIEl【≡∴こ：1こCOrdlFrercnt「；：＝u  

【ionconditionsonthじrCJllO＼′aloFiJr‡′・しユSCO川P打C（＝’0∫し上1亡  

SameSpikepreparat〉Onゝ，andrordlfてし「ここ1こSP】にCPreParal】（ノ  

uslng heau？EG－trCatじdintra、’enOuS・こ1・川0がObulln（い∴しJ  

（Venog】obulin－IH，BcncsisCorp・）aIIL∴∴i、こD3lobirl（皿pこCこ】し）  

binInjection・YoshltOml，BenesisCorトSこ‖llP】cstaken（1しl  
血actualmanuracてし汀insproccss，i－11：－                 ．こし鳥拍車bじrOrじth亡1：  

novastep、“′ereSP－kcd“ハh‥2ニOnn－－－∴し【ごd▲～sしこPCr－SOnicL∴∴  

ユ63K MF（IVIG／γ－55N and hapこ0ごト ンヱ〕－35：＼）；2631こ、  

u】tracentrlrUgCdatlLll，0り0）くぶrUrG「Jl【ユつC，reSJSPご▲L  

inbuf托r・equlValent to山じStユn川g｝11」し：’1こ11㌧川ナ10ut P「し）し  

L’super－SOnicated’’and 220nm－1う】ミm！りVIG／P－20ドノこ  

263KMFtreated＼l′1th O．3与b（ヽ∧r）’rr、′・さ∴l与乙（、小りT＼∨’しC・  

for 6h 飢コ00C（‘‘SD trじa＝11じIIL  山「ユ」Crltr抽呂こし：  

141，000×grOr6011－1naい1〇C，rCSt」ごニ ▲∴1＝さこ11ir－C，lさ1ト  

＼＼じrC   
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sorucated”，and 200n：】卜伝lこCrじd〔さ 1し）b▲；こノて）一三〔jド） 

spikedmaterlalwasthenpasscdtll【T∴∴∴el＝㍑raP－35ト「∴し  こし八1＝ 
or a P－20N仙巳r（19±2nm）．Å】∴ ＝ n〔Jt Pan（ノr l二、亡∴  
manufacturlngPrOCeSSforhnptoglo巨Lり・じSDtTeatr11enい㌧‘L＼ し’t亡  
includedfoTthesfrlkedpreparat▲Onlr】∫一Cr［olitOrCduccし）一＼。し・  
clogg】ng OF Li－e百Itcr thdt OCCUrS rC∴㌧減・川S【1－e additiい・「いこ  ＼＼∴  

apnonspike・Filtra【ionprocessesr（訂しLごし⊥1rnr－－t）i【－PI・CPal（1t▲〔】L Pユ【し1こ  

（Thrombin－Yoshitomi，BcnesisCorp）＼＼CrCユ1sc｝1nVCStlg：‥：ごしi son∴∴  

For山ombin、aSamP】ctユkcnduringL≧1⊥・1こ眈山11・】nl汗acい＝「・「ご 〔Tle  

PrOCeSSimmedlaほIybcFore【heP】］n（1、、L⊥S乙叩“ユSSPikcdl・、・：： 「し）S∴ 

263KMFsゆjeCtedtoいSDtreatr－－Cnt’’Ⅰりilowcdbvu】trac己！1こI  

rugationat14l，000×grOr60血na卜しへC・rCSじSpCnd8di11・、～1J  
Startlngmaterlal，りsuper・SOnicated’’Ll｝J二：Onm一別tered〉  

thespikedmatenallhenpassedし11rOし1ござlこtP－15ド柚er・   

The expenmentaiconditions usc（i【flC PnOn re111し）、，’  
Studies were designcd to mimc thc〔リ∩し仙ons used du：L・  
the actualmanuractunng proccss f〇rこrl已rCIc、’ユnt PrOこし・∴  

Forallprocesses，S描1pIc＝VCrCanaI＼∴こ」b）’＼＼‘「Ⅰ主・Tlle！（、‘ニ．  

reduction factor（LRF）［or PrPSc“Lいご⊥1culユtCd forし∴こ 
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263KMF∴‘super－SOnica【ed’－263K：、汗、a■1J263Kト膵sub・  
JeCted to“SD trβatment‖，ultracen汀ニーtlged at141，000×言  

for 60min at 40C．resuspended Ⅳ山一 汗rombin stam：－g  
materlaI，“SuPer－SOnicated”，and22D口上ll一触crcd，WCrCd亡h汀－   

mineduslng ahamsterbioassay・Th亡lビさし：ItくareSし1n－【11arizc〔i  

in Tabk】．  

Thetitersoftwoindepcnden【batchcso［263KMFしreニtCd  
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O   
by“super－SOnication’一were6，O and513lo三10LD5O／＝11，lJ－  
SpeCtively．Thetiterorthc“non－SuPじトSOnこCa【ed”263K＼1F  
usedtogenerateoneofthesestock5、㌧・1さ5・710g10LD5α′丁－こJ  
Theseresults suggcstthat“super－SOnlCa〔10n”does noこ111血－  
ence山einfectivltyOF263KMF・Tl】ClilcroFlIle263K＼：F  
Subjectedto“SD treatment”，ultraccn〔rifuced at141，000  
gfoT60minat40C，reSuSPend巳d、、：しh thc出rombinstarllTIS  
matehal，“Su匹「－SOnユCated’－，and2ヱOnnユー；11tcr亡d，WaS6・9logLO  

LD5Jm】．whichwasapproxima【elyllog h】gheTthan【11nLoF  
thecorrespondingstocktreatedby‘‘sL：PCr－SUnicaLion’’a】onc  
Whetherthisdlfferenceisslgnほca郎IS unCicaT・TheproceゝS  
togeneratethe“SD－trea【ed”spik¢maここ：ial51∫－CIudedan山trユー  

Centrifugationstep．Wewerethercforeconccr■lじdaboutreco＼′－  
eryofinfectivltyfollowlngCentdfug己こion，aSthcparticIcsi∠C  
Of263KMアwashighlyreducedby汀ほ∵一SDITeユtTnent’’stcp・  
Howevcr，【heseresul【S SuggeSted thaこt三こC rCCOVeryOfinFec－  
tiousparticlesroIlowlngultracen【rifusこ⊥し旧n㌧㌧・aSSatisractor）・・   

Althoughitispossibkthatuseofユニ00（hybioassayma）′  
under－eStimate【heinfectioustiteroftil〇263KMFstocks，Lhe  

useofarelatively shortduration bioユ5Sayis considered u√ト  
1ikelytoaFrectthema川COnClusion5山ユ“′n Atlcastt†lClこ1St  
twodilutjongroups妃S【edshowednロこ1rlln131い㌧冊∈Vidcn⊂こ  
Ofscrapleinfectionin allfourtltrati〔、nS，nn〔lon］ythrce anい  
malsinthestudy（oneincachofthTCeSじr）arlieti［rations）dじ－  
Velopedclinicalsymp〔01ⅥSnじCeSSitat】Ⅰ一書じしjtIlanaSialaにrtiユニL√－  

day131（euthanizedondays160．183コndiS3，reSPeCti＼叫′），  
SuggeStlng the titers obtaincd（ora‖H－C5【（〉Cks are closeこO  
end・POinl（datanotshown）．工naddi【io＝，aゝOt†－汀Shavede－Tlα卜  

Strated that t∫∽tmen【with de【e唱en【，an（ic叩OSure tO【rじこト  

mentsthatresultininactivationofth＝ゝCTこ一「⊥CこIgCnt．SJC：1こ5  

heatorNaOr7，mayreSultinextendcdlrlCし】i）Lj【10nPCric）d5［㌧、r  

Cli山calscraple，iFanything thc resu】ts■－1ユシーu■－der－CSいコTユtこ  
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（■■5D：re細いじ1■●）1■－C⊂ニ1訓gC川lト1亡d、亡「亘CP如1icksIZCWaSlhenmoni【ored   

“仙n・1（7〈、ムⅠ一kcs＼rしり．1罷1vso！し，こ・：hi‖、■‘SD Lreatment，●，Or  

“sup二一－SOど、∴lt】0［l”Theuseor止、しCTgentOr“SDtreatment”．  

i－－CO＝－－bi［こ′り＝、＼iてl－‘■叫〕er－SOni亡∴し）rl∴lVa5atSOShowntoeト  

rec山el）′！し（・1Cじこ㌢－じ（j、C「埠C匹「：＝ご一＝i乙ClnnいrmalMFprep－  

arat】（∫1S，いご口∩叩01ユb】cI亡、′C】s こ「▲止cindハ′i（董t】aI【rea【ments  

a】し－∩亡（（】all－】101Sl－0＼＼叶‘‘Sul）Cr－…＝Cationt’hユ5anadvantage  

O、C「血cn血rt「亡alrllen【s川tlt封二＝こ∴＝mn‖－1izelhechaれgeOr  

C〔）ITlrOSi【：ロ：10「SiミmP王csほkcn［roT－1ith亡】一1anuFactumngprocess，  

asit〔】0ぐSnいtrじ（iUll‘じthcaddit血1〔イrcェsent（sノ【othenomal  

MF・For血くreaSOn∴‘super－SOrllC、Il血l’tis c叩Sidered tobe  

atほしイtjIJ叩言－d－「＝r【l－亡けCa加e，1ミロ「263Kト1Frorprocess  

e、’aIし；▲⊥【io【1“Sこ）trぐ1t＝－亡－1Ⅰ，山＝一肌蘭－ゝ1igh巾′1essefたctive，  

8137．0Cねr‘h（D）．   

isusdinmanymanuねcmnngpro¢¢5SeS－andmayt加代血ー¢   
beus血Ialone．orincombin8donwith“5up仁ト80nicadon”，  
for伽proc占5SeValuationorpr∝luctswhosemanu触udng   
pr∝eSSinclud8San川SDtr飽加ent＝step・me鍾apprOaChcs，   
aloneorincombination，may＆lsobeusc餌topreYentthe   
ClogglngOr創krSthatcan∝Curdudngspibngぬdies，  

エ2・Jゆぐ〟呵げタr〆CJ〃2‘J片〟F〃扇瑚〃e乃Cタグ   

2氏子片〃FJ）r甲drβJ加椚ぞーんクゐロ〃′J昨cJ両ケ  

Thee触ctbf“su匹ー－SOnication”and“SDけeatment－’on   
thein触dvltyOf263KMFwasstudied．Inf∝doustite指Of  

1  

血erela【ivetiterso＝hel∫Cateds【ocks［17，ユS」．‾rhercforc，し∴じ  

bioassayresu】tssupporttheconcIusionlhdこ‘■sLAPe［rSO山cariし〕L：  

Or2（53KMアs【ocks，Withorwi【hout‖SD汀℃∴汀nじn’’，d⊂－eSmrt  
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