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Abstract－BovinespongiformencephalopathyYaS・anOVelspongifo叩enCePhalopa！hy，‘inanhidiertoun一  

i  

mission・ifthe至OuI℃eWaSZ℃mOVed・Incontrast・SCraPiehAsbeerLend㌫吋血oughoutGl叫Britainfor  

謡；：l昌芸≡慧霊三芸監禁霊芸慧恕認慧忠霊焉孟悪霊慧諾監諾  
Ofthesetransmissiblespongifomencephalopathies（TSE）andca爪beappliid（OAnタ蒜占rgingotsuspected  
SpOngiformencephalopathy・Thisreviewdiscusses（he㌫penJnentalapproachesusedtodetermineTSE  
transmissibilityandinLbcdvity◆andhowtheyrelatetonitt血1、diseaseandcontrolmeasure占．  
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Rem血ingchdleれgeS  
Conclt遁ion  

1．INTRODUCTION  

l・1，Spom帥m・emCepllalopa仙iesora山mds  

The spongiform encephalopathies of an－  
imalsinclude scraple，Chronic wastlng dis－  
ease，（CWD），tranSmissibleminkencephalopa一  

山y汀M臥bovhespongifbmencephalopa－  
thy（BSE），felinespongifbrmencephalopathy  
（FSE），申espongifb血encephalopa血iesseen  
innon－domesdccaptlVeungulatespecleSSuCh  
as eland，OryX and greater kudu，and cap一   
tiQ｛？＄trich肇B85i＄7］・Spongifonnchangecan  

AIs8髄÷主衰軒桓qtherdiseases，SuChasrabies， ぐ  

㍉榔耕軸・鵬崗【14，写9，■88】，肌dhep血k  
薄越知転如壷．Th料．血iybeencountered  
チS≦a■gendiGQr 

102］；aS独incidental蝕dinginbormalsheep  
【126】，Or彿蝕おana正e払？t【108】．  
However，theonlyobservednatural如imai－  
to－animaltransmissionofaspongifomen－  
CephAlopathyoccursinruminants：SCraplein  
Smallruminant speCies，CWDJin］deerand  
elk，andpossiblyBSEinsmal1ruminants（al－  

thoughthislatterexamplehasonlybeenob－  
SerVedinanexpcrimental 
SPOngiforTl－CnしephatopthiesinoLhcrspt：〔ies、  
includinghumans，areeithergeneticin0ri－   
gin（e．g．Gerstmann－Str乱1SSleトScheinkerdis－  

ease，fatalfhmi1ia］insomnia）or have been  

linked．predominandywithanidiopathictrans－  
missionmechanismi▲e・eXPOSuretOCOntamr  
inatedfbedstuffs（TME，BSE，FSE，andkuru 

inhumans）．Thereisnorecordedoccurrence  

OfspongifbmlenCePhalopathies being able  
to transmit eLfectively within non－ruminant  
SpeCleS・  

The natural1y occumin皇 tranSmissible  
SpOngiform encephalopathies（．TSE）are  
invariablyfat鱒1，havelongincubationperiods  
and provokeno 
thehostlInsome，SuChasscrapie，th、ereare  

Page20f18（ク♂gg〃冊血川〃Jカrcfね血J叩〟叩〃∫g）  

knowngeTleiice触ts on whetherexposure  
leadstothedeveIopmentofclinicaldisease  
【98，100］・AdditionalfhctorsthatmayaLfect  
hostsusαp肋il吋hav？b∝nprO匹Sed【25，  
45，93］and血erecouldbeotherunconfirmed，  
OreVenaSyetuQidenti丘6O，factorsthatmight  
a鮎cthostsusceptibility．  

1．乙Aimandobji上暮iv饉－  

Anintegralpart of血e class漬cation of  
SpOn由bme批印balopa血i臨」iswhe血故山甲 
aTetranSmissibleorh9t：IfitLi＄tpossit＞Ietoex一  
申轡entally申率繭‘‘‘！0極拘串村村≠  
1■eて・鱒弧Sぬ－tbd、di鱒鱒，・止血itllぬ血8押ten－ 一  

tialtobenatl丑山1y（・in臨ctious．AninEbttibus  
diseaseig ohe thatis due to the‘tranSmis－  
Sionofaspeci負cagent，10fitstoxicproducts  

frohaninfectedbers叩，a血imal，OrreSerVOir  
toasusceptiblehost，eitherdirecdyorindi－  
rectlythroughanintermediateplantoranimal  
host，VeCtOちOrtheina鵬mateenviroTlment”  
【71］・ThishasimplicadonsfbrdiseasecontroI  

Strategies；di鮎rentapproacheswillbeneeded’  
ifthereisanin知tiouscoppoQentthanifthe  
LJise；lSCWaSPurelydlleLoanutriliりl一こIIur8LL－  

neticcau畠e．Itshould鱒1sobenotdlhatan  
infecdousdiseasemaynQtbecontaglOuS一－  
Wherecontagiousis、de蝕edas－‘血ecommuni－  

Cationofdiseaseby／directorindirectcontact’’  

i．e．一itiscommunicabletootherindividuals［3］．   

臨画血血弛1㌧apprOaChe亭tOtheinvびtlga－  

tionofwhethertransmissi6鱒∝CurShavebe－  
COme mOre SOphisticatd since the start of 
the20thJcen叫′wben：Cuilk′叩dChelle丘rst ノ  

achieved．experimentaltransmissi6nofsheep  
SCrapleViathecoIりunCtivalrQut占in，Franceip  

1936［17；18l・Thi岳experihientalJevidenc卓Of  

transmissibilitywascon負rmed，SO鱒eWhatun－  

intentionally，bytheiatrogenictransmissionof 
SCraPie丘omsheep、tOSheepviathemeditlmOf  
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－Horizontaltransmission‥lateralspreadto   
Othersinthesamegroupandatthesame   
time；Spreadtocontemporaries［11］．  

－Maternaltransmission：thereis somedif－   

ficulty in separating possible horizontal 
andverticalcomponents to transmission  
invoIvedwiththedam－0圧印nngrela也on－   
Ship，andsotheterm“maternaltransmis－   
Sion”is often usedin discussion ofthe   
traJISmissionofscraple，maternaltransmis－   

SionbeiI唱definedastransmissiollbefore   
Orim皿ediatelyafterbirth．   

2．CONFIRMATION OF DISEASE AND／OR  

IWEmON   

Theabsolutenatureofthei云fectiousagent  
poses a unlque Challenge andis stilla  
COntentiousissue．Accumulationsofdisease－  
SPeCi魚cprionproteip（PrPSc）intheCNScan  
be demonstratedinallcases of、Clinicaldis－  

ease，SO血edetectionて）flPlや艶is n血′uSd  
tocon魚ー血the diseasestatus・Of阜Clinical1y  
susped仏駈如posトmolteふこ【76トP正中－ac－  
Cumulationsinavafietyof－・亘ss甲S▼′c抑’、also  
besecnintheabsence6fcliniく泡Ⅰ畠i】gnSland  

thedemonstrationoftheirpresenceisgener－  
a11yconsideredas．evidenceofexposureand  
infection．However，SuChPrF串accumulation  
OCCurSreladvelylateintheincubationperiod  
Ofthedisease［6，117］，SOthisreliance 

、 

Sisofdisease，andsurv由l］anC芦forevidence  
OfexposureorinLbction，withcurrentdiagnos－  
tictooIs［76］・ThecuTentlyacceptedparadigm  

isthataccumulationsofPrPScarenOtOnly  
associated with disease，butarealso 
atedwithtransmission andinftctivity［92］・  
Whetheritis the soIeinftctiouscomponent  
isstillasutカectofsomedispute．Firstly，nat－  
dra］1yoccmingPrPSc，Whenusedfortrans－  
mission experiments，isinevitablycontained  
inasuspensionQfthetissueinwhichitong－  
inated，andthereforetheexistenceofanother  
fhctor，Orfactors，COeXistingwithPrPSc，and  
responsibleforinfectivitycannotbeunequlVO－  
Cal1yexcluded．Secondly，diseasehasbeenex－  
perimentallyproducedbytissuesuspensions  
＆ompotentia11yinfectedanimalsinwhichno  
良pScwasdemonstral）1ewithcurrentdiagnos－  
tictool占【69］．However，inordertoinvestigate   

（ク♂g細川J血r帽ゆJ・Cf融0叩！〟ア¢∫g）Page30f18   

alouplngi11vaccine，Whichledtooutbreaksin  
GreatBritainduringthe1930s［41］・   

In thisreviewonthetransmissionofTSE  
iIlanimalsour丘rstobjectiveistoillusbLatethe  

routetothedesignationofaspongiformen－  
Cephalopathyas“traJISmissible”，throughthe  
example of BSEinthe20th century・ne  
knowledgethataspongiforrnenCephalopathy  
istransmissiblethenleadstotheque＄tionof  
therelevanceofexperimental丘ndingstothe  
field situation，Where therequired otltCOmeS  
arepublichealth protection，diseasecontrol  
and，ultimately，diseaseeradicadon・mSthen  
isoursecondobjective；tOPuttranSmissibihty  
intoa“real－WOrld”context．ScrapleandBSE  
areourmainexamples，WithotherTSEofan－  
imalsrefbrredtowhereapproprlate・Wtalso  
aimtobrie且yhighlightsomeof山echallenges  

andunanswered（orunanswerable）ques也ons  
thatareinevitablyraisedwhenanovelspongl－  
formenc¢pha］opathyisencountered，andits  
abilitytotransmitisinve＄tigated・ 

1．3．De丘mitioms   

－PrPSc：りPrionproteinn・Anabnormaliso－   

formofanaturallyo∝u汀inghostprotein   
（PrPC）whichisJもsistantto，PrOteOlysis．  

－EndこStagekhnical diseas占：preSenCe Of   
clinical signs and PrPSC in brainstem 
and／orlymphoreticularsystemO・RS）・  
q：Positiveanimal：PrPScdetectable，regard－   
1essoflocation（i．e．centra）nervOuSSyStem   
（CNS），peripheralnervOuS SyStem，1ym－   
phoreticularsystem）10rClinicalstatus・  

－・Exposed animal‥known chauerLge With   

POSitivematerial，OrCOntaCtwithpositive   
al血mals or a contamihatd environment．   

Mayormaynota］sobeinoneofthecate－   
goIi∝above・  

－Negativeahimal：nOdetectablePrPSc・in   
anytlSSueteSted（mustincludeCNS（ifan－   
imalde左d）and／orLRS）．  

－Negativeco叫01：animalffoma且OCkor   
farmwithgoodrecords，nOreCOrdedTSE   
andafeedinghistorywhichdoesnotin－   
Cludemeatandbonemealsupplements・  
一Verticaltransmission：tranSmissionfrom   

OnegenerationtothenextviatheJge   
血eorinutero【11】．  
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transmissionofspongiformencephalopathies，  
austu血scu汀mdyuse血epresenceofPd｝鎚  
asaconarmatorymarkerofdiseaseorexpo－  
Sur〃in托dion．  

く●  In expenmentalstudiesofTSE，the．pro－  

longedincubationperiodsandtheavailabihty  
OfresourcescoupledwithwelfareCOnSidera，  
tionsmaynotauowfbrindividualanimalsto  
befollowedup（0theuldmatefatalendpoint・ l  
Forthisreasonthereisalexiconoftermsthat  

areえPpliedbothinexpenmentalstudiesand  
SurVeiUance（SeeSectionl．3．）．   

3．‘THESEARC且甘OREVIDENCE 

OFTRANSN旺SSIONOF避0V糀  
SPONGIFORMENCEP且＾LOPATHY  

Expenmentaltransmissionstudiesinawide  
rangeofrecipientspedeshaveestd）hshedthat  
manyTSPeCiesare一年tWCePtibletopa托nteral、eX－  
vposure・Wi血posidvedsstlefromTSE‘ciLSeS  
即由析eX匹軸細血cimmstaれC鵡（e・革・侃ttle，  

Sh6ep，gOa吼q撼ちノmi止，deeTミdlk，改OtlCpngu－  
）a隠；primates；］d）OratOryrO4entg）・Detai1ed  

朋頑知s∧OftbesetmnsmisslOnShavむb恍npub－  
7ishedrecendy［52］and・1WillnOtberepeated  
bere．   

3．1．Bo▼ime毒さomgi血止血IemCephalopathy⊥ 
aTSE？  

Fbllowingtheident鱒CationofBSEincatue  
【107］anditsepidemiologic虞Ilinktocontami－  
natedfted［118；119いhemajortraT？Smission  
questionstobeaddfessed，aSinanydthernew  
徹面虚薄頑訂∵■‾‾‾‾‾‾‘‾’‾¶‾【▼一‾‾‾－】■‾‖■】【 

TCanitbetransmittd？   

－Wh00rWhatcanitbetrahsmittedtoinor－  
dertodeterminethepotentia）hostrange，  
WhichfbodamimalsbecleSareSuSCeptible，   
andifJthereisapublichealthrisk？   
－How 

mission／infectiQn，tOde触einfectiousdose  
andhostsuscepdbility？  

Then，ifandwhentr加smissioni岳adhieved：  

－Wbatisthepathogenesisoftheresulting  
disease，W垣tistheearliesttimeatwhich  
evidenceofexposurecanbedetectdand   
inwhichtissue（s）？   

Page40f18（pαgど乃M刀占g川∂r♪J・Ciぬ如Jり刀〟ア仇陀）  

－Whatarethepossibleroutesandmecha－   
nismsoftransmissionundernattlralasweu   

asex匹nmen仏1condidons？  
－Whatistherelativeimportanceofidenti一   
丘ed routes and mechaIlismsin the trans一   

血issionof（hediseaseundernaturalcondi－   

tionsintheoriginal・hostandotherspeCies？  

Onlythenc朋1fully¢飴ctiYeStepSbetakento  
interveneandminimi苧eanyriskstopublicor  
ahimdh由Iththatmayarise．   

3．乙Ex‡絶rlmen也1tra血感on細Idies  

j・2ヰAゆid叩○∫〟柁一血郡血山肌血   

Some of these questions were addressed 
forBSEinidal1y byexperlmentaltransmis－  
Sionstudies（SePThb．Iford占tail寧【6，8，9，  
20，21；26，32，35，46，49，、54，5摘0，72，83，  
97，’109－114，．116，117，1241）．Inlhecぉeof  
BSE，aSenSeOfurgencyaccompahiedLthes？  
investlgations，p訂【1yas盆COhiqtlenCeOfthe  

Subsequentemergenceofsimi1ardisease’ina  
rangeofotherspccies【57，64，125】，andpartly  
転ausein托ctdanimals wouldhaveenterd  
thehumanfoodchain．Historical］ythemost  
e組cienttrarLSmissionroutetouse・tOPrOVide  
anindicationofpotentialhostrangeSuSCep－  
tibihty wasthatofintracerdbralinoculation  
（i・C・）・InidalstudiesestablishedthattransTis－  

SionofdiseasetofoodanimalspeCiesuslng  
CNStissuesfromnaturalcasesofBSEincat－  

tlewaspossible（OCattle，Sheep，gOatSandpigs  
butnotchickens．  

旦些 一＿ 
lengesthathavebeenundertakenusIng？attle  
BSEasasoIlrCe，andfoodanimalsp6Cl  
reclplentS．Asimi1ar．rangeofstudiescouldbe  
listedforotherdonorspeciedstrains（inpartic－  

ularscrapie 
． 

but■exhaustivelylistmgtheseisconsideredto  
bebeyond 

j．2．2／AゆねJgユp〃∫〟re一甲血椚正和叫由   

ThenextstageWaStOeSねblishifsuscep－  
iibihtycouldalsobedemof）Str；tedbymore  
natu由1routesofirtfection．Thenaturalroute（s）  

fbr鵬e b■anSmissionOfTSEin dle‘丘eldis  

Stillnotknown，butformostexperimentalpuト  
POSeStheoralrotlteisconsideredappropnate．  
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1foreach血te▲ N／A 672血ysand 軸despreadperiphemhissueinvoIve・  
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For BSE，ePidemi0loglCalstudiesindicated  
thattheoralingestionoffoodcontaminated  
Withinfectedruminant－derivedprotein，inthe  
formofmeatandbonmeal即BM），bycattle  
WaSlikelytobeam叫OrrOuteOftransmission  
［118，120］．Oralchallengestudiesshowedthat  
（ransmissionofBSEwaspossibletosheep，  
goats andcattlebythisroute［32，59，111］  
and with verylow chal）enge do＄eS【117］・  

TransmissiontoplgSOrChickenshoweverwas  
notachievedbythisexperimentalroute［113，  
116】．   

Onedi組cultythatariseswithtransmission  
experimentsis theinterpretationofa nega－  
tiveresult；doesitmeanthattransmissiondo鮎  

notoccur，OrJuStthatinthisparticularsce－  
narioithasn’t？nelatterthenraisesquestions  
astowhyitmaynothaveoccurred・Isitthe  
dose，rOute，OrarethereotherfactorsinvoIved  
SuChasspeciesbarriersorgene也cinauences？  
GiventhatBSEcouldbetransmittedtopigsby  
th占i．c．route，血eabsenceofBStitransmission  
topigsbytheoralrouteindicatedthatthete  
Pl牟ybeanefEectivespeCiesbarrier，butapar；  
ticularconfbunding、factorinthistypeOfstudy  
is．thattheinfectious“dose”ofanycha11enge  
inbculumis di伍culttoestablishobjective）y・  
In most cases，inoculum titre（ifknown）is  

quotedasmouseLD50／g，uSingconventional  
inbredmice．However，Weknowthatdi鮎rent  
hostsaredifFerentlysusceptible［88］andthat  

SOmeTSEisolatesdonottransmittoparticular  
SpeCies（includingmice）・Anyexperimental1y－  
estabhshed titreisinevitably relative，and  
notnecessari1yinformativefortherecIP†ent  
SpeCleSinaparticularexperiment・Attemptsto  
determine PrPScconcentration bi∝hemical1y  
asameasureoftitrearealsolimitedbythe  
assumptlOnthatPrPScisanaccurateandquan－  
ti丘ablemarkerforinfec也vity．   

Conversely，aPOSitiveresultinatransmis－  
Sionexpe）imentonlymbansthattranSmission  
Can OCCur，nOtthatit doesin丘eld condi－  

tions．Italsol占adstofurtherquesti6ns．One  
is therelevance ofsuchexperiments to the  
丘eld situation．nere area numheroffunda－  

mentaldifferencesbetweennaturalexposure  
andexpenmentalstudieswhichshouldnotbe  
OVedookedwhencomparirLgdisease models 
with自eldcases．In naturaldisease，theinci－  

denceofTSEcanbelowbutinexperimental  
diseasetheaimistoachieve100％morbidity，  
especiallyifthestudycontainsatime－killele－  
ment．％ryhighdosescanbegivenorauyand  
SuChexpenmentalexposuresresultih much  
higherattackratesthanareObservednatura11y  
【117］．Time－killapproachescanthenbeused  
tostudythediseasepathogenesisinanexper－  
imentalmbdel，althoughitisnotknownwhat  
e鮎ctdosemayhaveonpathogenesis・Itisre－  
assunng・therefore，thattheend－！tagedisease  
resultingfromsuchexperimentalexposureof  
CattlewithBSEisvirtuauyindistinguishable  
fromnaturalcasesinapbptmorbidity［461・   

Thisexpenmentalapproach．also assumes  
a血Oralrouteoftransmissioninthe丘eld，Which  
isareasonableas！umplionforBSE，giventhe  
Clearepidemiological・1inkswithcontaminated  

feed．However，theinfectiousmaterial，infd  
has一婦mSu句ectdto′arangeOfmanufhctuト  
1ngprOC朗SeSandheattre？tmentSinthecourse  
OfMBMpfoduction；andleXPenmeTltalstud－  

iesoftenuseて‘neat”btain、material（untreated）  

toachievethebestmorbidityiSinceremdering  
hasb6enShowntoreducetitre［27，91J，94T9¢】・  
Thepossible肋tsOfrehdering上Onthebasic  
biologicalpropettiesofanyglVenTSEstrain  
arevefydi臨cd＝Ode触e，andalmo占timpos－  
Sibletocontrolforinanyexperimentaldesign・   

Ithasalsobeen suggestedthatageatex－  
POSurPCanahtsusceptibility［5】，butmost  

expenmentaldesignshavefocussedonare－  
S扇cted range of ages at chauerlge from a  
logistical、pOintofview・   

None of these factors negates the data 
emergingff6msuchexperimentalstudies，aS  
the studits provide a startlng POlnt．Once  
transmissionhasbtenachieved，furtherexpeト  
imentalprotocoIscanbeusedtoinvestlgateaSr  
peCtSISuChasmi、nimumeffectivedoses［117］，  
and inqculum can be treated to nlimic more 
C10SelywhatisoccuTringinthe丘eld［95］・  

Dataderivedfrom tran早missionexpenmentS  
Canalsobeusedinriskanalysesandmath－  
ematicalmodels，bothofwhidlmaybeused  
toinfbrmthedevelopmentofappropnatecon－  
troIstrategiesforTSEinanimals，andthusto  
PrOteCtpubhcandanimalhealth■Furtherstud－  
iescanalsobeimplemented，aSltheywerewith  
BSE，tOinvestlgatehypothesesoftheoriginof   

（ク昭g〃！∽lみgr〃βJβrc血如叩i叩0∫e）Page90f18   
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thedisease（forexamplescrapietocattle［66］），  

butcoundessYariablespreventthisapproach  
frombeingcomprehensive．   

j．2．j．肋rd〟Ⅶ那仇由∫わ〝   

Withexperimentalcbn丘rmation血attrans－  
missionispossiblebyapardcularroute，fur－  
therinvestIgationofthecontributionofthat  
routetorlaturaltransmissionisvital．   
For BSE it was clear that the principal 
driver ofthe epidemic was theホ由ding of  
coh払mhatdMBM【1加】－OnCerel即弧tCOn－  

trolm甲SureSγere 
G肥止Britainbtgantodecline［50，122トbut  
itwasnotihitial1yknownwhetherthedisease  
couldbesustainedwithin．ana鮎ctedpopula一  
触nbyo也奴natur如ormaれag¢mentme弧S・   
Evidence丘om計COhortstudydidLnOtrt11e  
9tltdlel氾SSibihty・Ofamatemalcomponent  
tOtr出血血ission［1211二The 
ing1蘇SEwasslightlyincreasedbybeingborn  
10a dam approachingIhe cIinjca］phase or  
the▲dis品se／LWhetheritrepresentedgenetic  
S血scepdbility，ノtrBLnSmissionora鱒mbinadon  
of the two．6ould not be detemined．How－  
ever，math血Iaticalmoddlingindic劇edthatif  
matehlaltransmissiondidoccdr，thenitwas  
highlyuh）ikeIytobeAtaratethatcou）dYSuStain  
an epidemic［23］．Theroute・throughwhich  
such．e坪OSuremighttake place，Whetherit  
Wおdtiet一モ叫eVeI七鎚1打ansmission，Orhori一  

軍QPtal 

couldnotbe6Stat舶shed什omthecohottstudy．  
Along－termlarge＞鱒ale既Pedmentalstudyto   

aFrenchgoat【24］have，however，raisedanew  
Chauenge：thatofBSEinsmallruminants．For  
GreatBritain，thisrais声daconcemaboutthe  
nationalsheeppopulation．With，hopefu11y，nO  
naturally－0∝uhingdiseasetostudytherere－  
maino山ythn㌍dtemadv郎．   

Firstly，tOSet、uPSmal）－SCaleanimalexperi－  
ments（aspreviouslydescribed）toinvestigate  
potentialroutesandmechanismsoftransmis－  
Sion；S∝Ondly to set－uPlafgeトSCale natura】  

け皿Smis扇oninv田山ga血ns，SuChasanexpeト  
imentalsheep nock；弧d血irdly，tO負nd an  
altemativenaturaldisease modelthat can be  

studiediIlthe鈴eld．  

4．1．Di雨e岬nmem飴Iexposu托  

nanSmissinOfBSEinsmal）ruminants  

byblo6dtmisfusionhasl）e？nStudidbyrthe  
触tme血od．Ⅵ和泊Sl虎pαi如如卸牒SEcanbe  

、ノ 

thisprdb濾Iyha貞一m6reゝrdeY血ceih thees－  
tabJis加efLtOfapretedentfbrthbprot6Ction  
ofpublich由1thin混血textdf，馳man－  
to－I；”11antrallSmission‖l．mtherthanasこI  
potentialiatrogenicrot）t早insmallrumin由ItS・  

4．2．・Na仙血Itm鮎品i∬idnexperimemt5   

Thesecond▲method（theexpedmentalsheep  

aock）hasbeeIluSedlbyboth叫eVeterinary  
LhbotatoriesAgency（VLA）andtheInstitute  

for Aninla］Hca］（h Neuropa（hogencsis Unil  

岬U）inEdinburgh．meVLAhasan8Xper－  
imentalBSE一加地恍p伽占kinwbicbニ1ambs  
bofh・tO6wes－thatw？reOral1ydosedwith5gof  
BSE－pOSitivecatdebrainhavesuccumbedto  
chniealdis占ase［8］．1meageatonsetbrthese  
lambsrangedfrom654tO968daysold・Inau  
casesthebirthofthelambsoccurredwithina  
ftwm6nthspnprtotheonsetofclihicaldis⊥  
easeintheir dams．Thus we haveevidence イ  

Of叩tural，transmissipnofBSEfromsheepto  
Sh讐p，a）beitinexperlmentalcircumstances・  
WhetherthisrepresentstrueVerticaloTpen－  
natali血tioncannotbeasceftaitledftomthis  

study．Asimilarbutslighdydi飴rentNPU  
study［361didnotresu7tintransmissibn，how－  

eNeritcouldnotbest慮stical1yruledotlt．  

siohinditat由．that，“血en叩PrOP血tesanltary  
protocoIs”werefoIlbwed，“¢mt）ryOS 

fromBSE－alr＆tedcattledidnot′tmn早hitthe  
disease”【124】．i   
UltirnatdyfbrBSEincattlethefelativeim－  
portanceoftherol占offtedcontaminatedwith  
infectedMBMwasconRrm3diarLdtherelative  
abs由ICeOfevidencefbrmaternaitransmission  
【23］ 

t6rventionstobeimplemented．   

4．．BSEINSMALL、RUMINANTS 

ThepositivereshltsofムraltranSmis＄iqnex⊥ 
perimentstosheepandgoats［32159］，and（h寧 

identi丘CationofasinglenanユralcaseofBSEitl   

P喝e】00f18（タα㌍′川〃血＝王〃J♪′・dぬ血”クI‘ゆ〃∫g）  

330   




