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NeutralizationofhumanpamvirusB19byplasmaand  

intravenous immunoglobulins 
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H uman parvoviruS B19（B19V）beJongs to  也egenus鱒γ班和〃血∬（hmuy助r〃0レ汀i血g），  

which has recently bec）1reClassi甫ed to  

COntainthreedi飴rentB19Vgenotypes（1－3）．l  

BACKGROUND：HumanparvovjrusB19（B19V）isa  

high（yprevalentpathogen．andpLasmapooIsformanu－  

facturingofp［asma－derivedproductshavebeenshown  

tocontainantibodiesagainstB19V（B19VimrnunogIob－  

ulinG【IgG】）．  

STUDYDES［GNANDMETHODS：ThemegakaryobIas－  

ticcellfineUT7／Epo－SIcanbeinfectedw托hB19V  

Genotypelandasdemonstratedherebyimmunocy－  
tochemistry，’Westernblot，andreversetranscription－  

POIymerasechainreaction（RT－PCR）ofB19VLspecific  

rnRNA．alsowiththemorerecentlydiscoveredGeno－  

type2．BasedonB19VR手PCRana）ysisofinfected  

UT7／Epo－SIcelIs．aninfectivityassayvVasestablished  

andimpTem色ntedforaB19Vneutra［izationassay・lb  

investigatetheroleofB19Vneutralizationinrelationto  
B19VlgG拍ersTmOrethanlOOOmanufacturingpJasma  

POO（sweretestedbyenzyme－Iinkedimmunosorbent  

aSSay・  

RESULTS：PJasmapooIswerefoundtocontainamean  
B19VJgG柏e（Of33±9tUpermL，Withthe10WeSttiter  

atll‡UpermLTheselllUpermLB19VIgGneutraJ－  

ized4．6IogB19VGenotypelandgreaterthan3．910g  

Genotype2infectivity．Accordingly，alOpercentintrave－  

nousimmunog［obu（in（NIG）productpreparedfrorn  

SUChpooIswasfoundtocontainanevenhigherB19V  
neutralizationcapacity．  
CONCLUS10N：AhighcapacityofB19VGenotypesl  
and2neutra］izationwasdemonstratedinp］asmapooIs  

forfractionation，aninherentfeaturebasedonthe  
COnStant（yhightiterofB19VlgGinthesepooIs．The  

neutra（izingactivityofB19VIgGwasshowntobe  
maintainedinthelOpercentlVfGproducttested．  

AlthoughB19VGenotypelisbyfarthemostprevalent．  
Genotype2hasalsobeensporadical1ydetectedinEurope  
andwas 

ingintoplasmaderivatives・Z3B19VGenotype3appearsto  
bemosdyrestrictedtoWestA正ica．4   

Soonaf［eritsinitialident泊cation．5B19Vwasrecog－  
nized［ocausefifthdiseaseinchildren（erythemainfec也0－  
sum）， 

B19Vinfectionwereonlyrecentlyunderstoodtoinclude  
arthropathy；tranSientap）asticcrises，perSistentanemia，  
andhydropsfbtalis．6（naddjtion，anaSSOCiationofB19V  

withinflammatoryheartdiseaseinadultshasIa－elybeen  
SuggeStedjbTheon】ytreatmentoptionavailablefbrB19V  
infbcdonso fhrisir）traVenOuSimmllnOglobulin（rVIG），  

althoughba琴edonanecdotale扇denceratherthan，for  
example，eStablisheddose－reSpOnSeCOrrelations．9   

0wirlgtOtheglobalprevalenceofB】9VGenotypel，  

30to60perCentOfadultscarryantibodiesagainstB19V  
（B19Vimmun0globulinGtIgG”，withagoodcorrelation  

between antibody prevalence and age・1O consequently，  

the presence ofB19VIgG was foundinallofthe few  
plasmapooIsformanufacturingsofarinvestigated．1川  

Mostly dtle tO 山elack of awidely avai1able B19V  

ABBREV肌丁暮ONS：B19V＝parVOVirus7i19こMOT＝m山tiplicityof  

infection；NC5O＝5OpercentB19Vneutralizationcapacity；  

TCID50＝50percenttissueculttJrejnfcctiousdose．  
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NEUTRALlZATlON OF B19V 

Genotypel（titer，11．8logIU／mL）and DonationIM81  

COntainedB19VGenotype2（titer，11・4logIU／mL）．  

InfectionofUT7／Epo－SIceLIswithB19Vand  
isotationofmRNA  

UT7／Epo－SIceus（105per six－Weu）wereinfectedwith  
B19Vatmultipucityofinftction（MOf）oflO－3tolO6and  

incubatedfor7days ormockinfectedwith bd鮎r fbr  

negativecontroIs．Sevendaysafterinfbction，mRNAwas  

extractedwitha direct mRNAminiprep kit（GenElute，  

Sigma－Aldrich，Ⅵenna，Austria）accordingtothemanu－  

fhcturer’sprotocol．   

1mmunocytochem‡calstainingandWesternblot．of  

B19Vcapsidproteins  

Forimmunocytochemicalstaining，inkcted cells were  
pelletedand丘Ⅹed onglass slides coatedwith70to  

150’kDapOly－L－1ysine（0・01mg／mLin 

bufEbredsalhe（PBS】）with4perCentParaLormaldehyde．  

ALfterpermeabuizationwithO．5percentT貢tonX－100，CeuS  

Wereincubatedforlhourwithamonoclonalantibody  
（10けg／mL）speci6cforB19V’capsidproteinsVPlandVP2  

（R92F6／MAB8293，against amino acid＄328－344ofVP2；  

Chemicon．ChandlersFord，UK）．23Afterwashing（PBS）．an  
anti－mOuSeJ10rSeradish peroxidase polymQr COnJugate  
（SuperPicThre polymer qeteCtion kit，Zymed；Vienna，  

Austria）wasapplied，and：the岳ignalwas developedby  

15－minuteincubationwith3．3’－diarhinobenzidine＜Chro－  

mogen solution before motmt享ng s11des with aqueous  

mountin＄medium．Tbdeterminetheintracellularlocaト  

izationofB19VstruCturalproteins，Cell套Were COunter－  

Stained withmethylgrpen（Vector，Burlingame，C瑚  
accordinglothesupplier’sinstruCtions・  

ForWeslemblotting，apprOXimatelylO5・6cellswere  
co11ected，2to7daysifterinfbctionandwashedinTris－  
buLferedsaline（TBS）．Proteinswerethensepara埴dby  

Bis一散issodiumdodecyIsu胞e（SDS）－4to12perqent  

polyacrylamide gelelectrophoresis and blotted ontq  
pQlyvinyudenedifludridemembranes・Witha“se甲i吋  
discontinuousproteintransftrchaIIiber（h－1mObilo  
Bio－Rad．Munich，Germany）・Af［erblocking．me血brin  

wereinchbated wi血∴血e prullary antibody・k92F6  

dilutedLl：2000．MembranesWereWaShedin0．5￥TpScoQ－  

taining（vo）／vol）0・2percentThtonX－100a一一dincubat占d  

forlllOur WidlpOlyclonalrabbitα－mOuSeimnlune  

globulins－alkalinephospha！aSe（atl：5000；Dako，Glos－  
trup，Denmark）▼Boundantibodiesweredetectedwi也a  
COlor reaction（5－bromo－4－Chlofo－3－indolylphosphate／  

nitrobluetetrazoliumsolution，Sigma－Aldrich）・  

RTPCRofsplicedB19Vtranscrjpts  

Real－time．RT－PCR（ThqMan）was performed with a  
SequenCedetectionsystem（ABIPrism79pOHTPEApplied  
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infecdvityassaylhowever，nOinformationwasavailable  
withrespecttoantibodyfunction・thatis，B19Vneutraliza一  
也on，andwhetherthispotential1yclinica11yrelevantvari－  

abIewouldcorrelatewiththeprescnceofB19Vantibodies  
detectcdby；forexamp】e，enZymC－Linkedimmunosorbent  
assay（EuSÅ）・   

Atthoughsti11todateacontinuouscelIculturesystem  
thatwoulda皿owdetecdonofB19VinfectivitYbydetermi－  

nationofaclassicalcytopathicefkctdoesnotexist，B19V  
replicadonhasbeendemonstmtedinafewspecialized  
ce111inesmostlyudlizingthede（ectionofdenovotran－  
SCribedB19VLspeci丘cmRNAafLerinfectionofandvirus  
rephcationinthesece11s・I5▲19particularlytheerythroid  
progenitofCelllineKU812Ep6wasusedtodetectB19V  
infecbityandwasfo皿dtobesensitiveIobothB19V  
Genotypesland2・t8・20Theseceusare・however・nOtwidely  
available．山tematively；りSeOfthemegakaryoblasticcell  
lineUT7／Epo－Slhasalsoallowedaccuratequantification  
ofB19VGenotypelinftctivity卯erSeVeralQrdersofmag－  
nitude．15・1揖1   

Withaninternal）ycontrolledreversetranscript10h－  
poJymeraSe Chainreaction（肛PCR）system，（1もqMan，  
ÅppliedBiosy琴temS，FosterCity；CA），aninfectivityassay  
forbothB19VGenotypeslandZinUT7／Epo－SIcellsyas  
estal）lished．Thepresqpceo叩1如IgGantibodiesin  

plasmapool＄forfurthermanuhctu血gwascbn血md・  
andthelitersOfB19VIgqwereq岬叫鱒ed・叩thourinftc－  
tivifyaSS甲・aPOP’el殖Onbetwee叩1叩antibQdypIeSenCe  

asd6termiiled、byELIS＾＝andfunctionasdeterminedby  
neu地ationノOf B19Vin鈷cdvitY WaS eStal）lished for t  
maLldacturingplasma．pooIs．GiverLtheclinicalrelevance  

OfB19VantibodiesinMGastheonly廿eatmentop丘on  
forhuman819Vin良cdon．particularlygiv9n 
recognltion ofmore severe disease associations7・8and  
emergingB19Vvariants．22thelevelofP19VIgGfunction  
WaSalsodeterminedfbracommercial1yavailablelⅥG  

prepafation．  

MJrT．ERIALSAND METHODS  

Cetls，B19V，andpはSma  

UT7／Epo－SIcellswereprovidedbyKE・BroⅥm（Health  
Protection Agency，London．U職withpermissi？n Of  
K・Sugamura，Tbhoku UnivQr＄ity，Sendai，Japan）・Cells  
were maintainedin1scov寧’s・mOdiGed Dulbecco’s  

medium．cQntaininglOpercentfetalcalfserum（JRtlBio－  
scienc占s．Lenexa．ヒA）．1pefcentL－glutamine．1percent  
gentamicinsulfate．and21U per mL efythropoietiEl  
（1anssen－Cila岳，Neuss；Germdny）at370Cvdth5percent  
CO2．  
plasmad。nati。nSC。ntaininghighdtersofB19Vas  
detected・by th占ioutine B19V PCR ddnor screenlng  
programofBaxtefBioScience（PlasmaAn叫桓CSDepart－  

ment，Vienna：，Austria）wereu由dasPthesourceofin鎚c－  
tious B19V Plasma Donation 990237 contained■B19V  
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MODROF ETAL．  

fbrmedaf（erincubationofB19VIgGcontalnlngplasma  
Samplesat560Cfbr30血1uteSbeforeuse，Asacontrol，  

B19Vtitersbetween10Zar）dlO川IUwereincubatedwith  
thetwosingJeplasmadonations（bothtestednonreacdve  
fbrB19VIgGandB19V）insteadoftheB19VTgGcontain－  
ingpJasmapoolbJel－dsororiginalplasmapooIsforeach  
experiment．  
ForeachB19VIgGconcentrationusedforneutraliza－  
tiontestsatleastfour（0．4，4，andllfU／mL）ortwo（1and  

36IU／mL）independent titrations were performed．A  

humanrVIGproduct（forEurope，K（0ⅥGrBaxterHealth－  
Care Corporation，WestlakeVi11age，CAl；forthe United  
States，Gammagardliquid【Baxter Healthcare Corpora－  
tionl）was 

Becausetheorigina‖VIGprepara也onhadaB19VIgGtiter  
Of5621UpermL（manufacLufedfromplasmapooIswitha  
meanB19VIgGtiterof40IU／ml）．dilutionsrangingin  
B19VIgGtiterfromO・lto25IUwerepreparedin0．2mol  

perLglycine．themediumoftheⅣlGpreparation．   

The results obtainedbyduplicateTbqMan RTPCR  
runSforeachsamplewereallalyzedqualitatively，thatis，  

CrOSSlngOfthe’hqManRT－PCRthresholdofO．07ARnⅥ■C  

WaSSCOredpositivewlliIenotexceedingthatbackground  
thresholdwasscorednegative．  

Biosystems）witllaRT，PCRcorereagentkit（ThqManEZ，  
PEAppliedBiosystems）・TheB19VmRNAprimersampufy  
areg－Onfromnucleotidepositionnucleotide365tol－uCle－  
otide1978，SPannmgSPJicedonorsitenucleotide406to  
spliceacceptorsitenucleotide1910（refbrenceseqt】enCe  
PVBAUA，NCBIGeneBank．＾ccession NutnberM13178），  

dlatis，eqCCtivelypreventingB19VDNAamplificationby  
useofanintron－SpanPlngPrObe・AscontrolformRNA  
qualitybL）d to exclude fhlse－negadve B19Vresults，al1  
sa皿Plesweretestedinparal1elfortheexpressionofthe  

housekeeping geneglyceraldehyde－3－phosphate dehy－  
drogenase（GAPDH）withapredevelopedTbqManassay  
reagentshumanGAPDukit（PEAppliedBiosystems）・   
Ampliacation ofB19V mRNAwas perfbrmed with  
640nmolper L each primer（PA3J35′－mCCTGGAC  
mCTrGCTGTTT3’；PA3R，5′－CACCACCACTGCTGCTGA  

mCT3つ，160nmolper L theintron－Spanning probe  
（PA3R5’－ⅥCTmGlrGAGuTAACAGATGCCCrCCAC  
CmGACTTAMRA－3r），andlOng of mRNA・Appropriate  

reagentcontroIsand200copleSOfinvitrotranscribed  
controJRN＾（10copies／pL）indupJicatewereinclud占don  
eachmicrotitcrplate・Primersar）dprobcforB19VPCR  
（Symthesized by Tngenetix．Ⅵenna，Austria）were high－  
performanceliquidchromatographypur摘edtoapurity  

of greater than 90 percent. 
Theampli丘cationprogramforGAPDHandB19Vwas  
COmpOSedofreversetraLnSCriptionofmRNAintocDNA  
（50。Cfbr2minand60。Cfor20min）andsubsequentPCR  
a皿Pli6cationwith aninitialdenattuation step at950C  

fof5hlinutesand45cyclesofdenaturationat940Cfor  
20seconds and annealing and extension at570C fbr  
lminute．Analysisofdatageneratedwasperformedwith  
the ThqMan sofrwaEe（SDS software Vbrsion2・0，PE  
AppliedBiosystems）withathresholdofO・07ARnfluoresT  
CentSignal（1ab6l．ⅥC）・  

StatisticaIanalys［S  

Stadsticalevaluatjon of B19VIgG titerfrequenciesin  
mant血cturingplasmapooIs（COntaini11gafewthousand  
donations each），the calculation of B19V titers that  
Cqualed50percentinfectiviⅣand uJ）pairedttestswere  
Calculatedwi血computcr software（GraphPad Prjsm4，  
GraphPadSoftware，SanDiego，CA）．  

RESULTS   

InfectionofUT7／Epo－SIceHswith819V  
Genotypeland2  

Althougl－it．hadbeenshownthat．B19VGenotypelinfec二  
tivitycanbequantifiedbyRTIPCRanalysisofmRNAiso－  
latedfrominfbctedUT7／Epo－SIcclls．itwassuggested  
that血is same assaymight not work for B19V Geno－  

type2．22Tbreinvestigatethesusceptib揖tyofUT7／Epo－SI  

CellsforinfectionwithB19VGenotype2，Cellswerein  
paral1elexposedtoeitherB19VGenotypelorB19VGeno－  
type2，andthebllowingeventswere6xaminedbyimmu－  

nocytochemicalstainingandVksternblot（Fig・1）・   

ImmunOCytOChemistryof云e山s preparedon Dayl  
af［efB19VinEtctionservedしaSnegativecontrolthatcon一  
鮎medthatinoculumviruSWaSSu航cientlyremoved．Cells  

prepafedonDay3afterinfection，however，reVealedthe  
PreSenCe Of newly synthesi2ed＼B19V capsid－prOteins  
WithininfectedUT7／Epo－SIceus．af（・ereXPOSuretOboth  

B19VGenotypelorB’19VGenotype2（Fig■1A）・Assug一   

B19Vneutra［izationwithplasmapool＄OrtV）G  

TbinvestigateB19VneutralizationatB19VIgGtitersof  
lllUpermLorbelow，tWOSingleplasmadonationsthat  
hadbeentestednonreactiveねrB19VlgGwereblended  
withplasma丘■OmmanufacturingpooIs（CryOrichpJasma）  
to obtainde丘ned titcrs between O．4andl］IU permL  
B19VlgG．The actualB19VTgGtiters oftheseplasma  
poolblends（4 andlllU／mL）were confirmed by  
ELISA（Novagnost Parvovirus B191gG－ELISA；NovaTbc．  

Djetzenbach，Germany）．   

Aquantityof450LILofplasmapoolblendsororiginal  
PlasmapooIsamples（CryOrichplasma）weremixedwith  
50pLofceMculturemediumcontainingbetweenlO2and  
lO10fUB19VA且erincubationforlhour丘t370C，theentire  

500－LILmixtu∫eWムsincubatedonlO5′UT7／Epo－Sl■cellsfor  

7days，befbre testing B19Vinfectlvity by RTPCR as  
describedabove．Tbcontrolfbranypotentialcomplement  
influence．neutralization experiments were also per－  
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NEUTRAuZATtONOF819V  

fordetectionofB19VinfectivitybyThqManRT－PCRas  
describedunderMaterialandMel：hods．  

Asexpected，RTPCRconfil・medinfectivityofB19V  
Genotypesland2forUT7／Epo－SIcells・Foranaccurate  
CalculationoftheB19VPCRtiterthatcorrespondstoone  
50perceI－ttissueculture－infectiousdose（TCIDso），atleast  
eightreplicatesoftheB19Vtitersthatdidnotresultinall  
negativeorinal1positiveRT－PCRresultswereanalyzed  
（1払blel）．The respective TCID50Values obtained were  
3．7loglUforB19VGenotypelversu占6．1loglUfbrB19V  
Genotype2・  

MoGk  Genotype 1 GtlnOtyPモ2  

B 【kDa】  

75－  

50■  

1  2  3  4   

Fig．l．肋donofm／EpゎーSIcdk鵬血B19VGeno帥1  

and2．仏）1munoc舛Odlemld＄t血ngofUT7／Epo－SIce址s  

dl叡We柁mOCk一助ted，i臆ddwithB19VGeno押1  

（MOI，l08）orB19VGenoI沖e2（MOい伊8）伽膚7d叫吼Oriかd  

ma騨Ii丘Qtio叫×40・田）W田ternblotofα山1ysat飴仕omlmJ  
】軸心SIc曲．bnel＝ne伊d叩∞ntTOl，mk－in鮎虎dα鮎； 

Lanes2Ihrough4＝t119V－i血ted∝uS；LzLne2＝GenotYPel  

（MOI，1げ）；l且me3去Genotypel（叫0Ⅰ，10一）；  

hne4＝＝Gemo明Ie2（MOいげ）・  

Neutralization ot B19V  

Plasmaman血cturingpooIsconsistoftypical1yseveral  
thousandindividualdonationsandataB19VIgGsero－  
prevaJenc畠ofapproximately30to60percentinthe  
plasmaj10natingpopulation］O＄tatistical1yratherevenly  
distributedB19Vantibodylevelsshouldbeexpectedto  
OCCurinplasmapooIs．Tbestablishastatistic；山ymean－  

ingful estimate of the B19V antibody concentrations 
presentin plasmamam血cturingpooIs，Salllples were  

Obtained打omatotalofl174pooIs，rePreSentingaftw  

miuiondonationscpIJectedineitherEuropeortheUnited  
Statesoverthecourseof2years，tObetestedforB19V  
antibodiesbyEuSA．  
AsexpectedfromthehighseroprevalenceofB19Vin  

thehumanpopulation，theanalysisrevealedaratherhigh  
meanELISAtiterof33±9IUpermL（mean±SD）among  
al1thepIasmapooIstested．withahighof71IUpermL  

aridalowoflllUpermL（Fig．2A）．Althoughthusthe  

presenceofaYaryingyets卸i丘cantlevdofB19Vantibod－  
ieshadbeenconfirmedfordstatisticallyrelev訂Itnumber  

OfplasmapooIsbyELISA．wesoughttomeasureantibody  
hmctionpratherthanpresence一ぺOnSideringthis clini－  

Cal1ylnOrelneaningful．  
Neutralization of B19Vinfbctivityin plasma pooI  
speCimenswasthusinvestigated，utilizingthedetectionpf  
B19Vin鮎ctivitybyThqManRTIPCR．afterincubationin  

the presence or absence．ofdefined concentratibns of  
B19VIgGasdeterminedbyELISA．Ofptentia11ythemost  
Si卯鱒CantClinicalimportance，theB19VneutraJization  

CapaCityatthelowestELTSAtitereverfbundforaplasma  
manufactufingpool主nourinvestigation，thatis，11IUper  

mL，WaSinvestigated（Fig．2A）．The test materialwas  
derived′byblendingplasmamanufacturingpooIspeci－  
mensofhigherB19Vantibodytiter（36－401UImLB19V  
IgG）withplasmadonationsindividuallyscreened、tob盲  
nonreactivefbrB19VlgGandB19Vltoreachthetarget  
COrfcentrationof11IUpermLB19VlgG・   

Thecomp争risonofB19VGenotypelinfbctivityafter  
incubationwitheitherB19V．antibody－negativeplasma  
（COntrOl）ortheplasmapooIsampleb！endedtocontain  
llfUpermLB19VIgGcanbeseeninFig・2B・Foreach  
datapointgiveni血Fig．2B．atlea畠t丘vqinfbctivitytests  
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gestedtbyFig．1A，andcon占rmedbycounterstalnlngOf  
inftctedceuswithmethylgreen（notshovm），theVPl／VP2  

Stainingwa＄primari1yconfinedtothenucleus・Quantita－  
tively，apprOXimatelylOpercentcellsinftctedwitheither  
GeilOtyper・IorGenotype2were、pQSitjveonDay3a魚er  
infection・Sev？n・daysafLerinftctionUT7IEpo－SIcellshad  

血ultipued to an、apprOXimatelyIO・bld higher・’cell  
n山nber，yetthepercentageofinfectedce11sw由s仙at  

approximatelylOpercent（datanotshown）・   

ThedetecdonofB19VcapsidproteinsbyWeste血blot  
alsocon丘rmedthesusceptibilityofUT7IEpo一台1c占usto  
infectionwithbothBlノ9VGenotypelandB19VGeno－  
type2（Fig・1B）・TYlePredomihantB19Vcapsidprotein  

SplicevariantVP2wasclearlydetectal）1efbrbothB19V  
genotypesよt7dayspoitin飴tdoh，althoughthesignalfbr  

Genotypelappeared somewhatstfO一】gerCompared▼tO  
thes軸d払rGenotyPe2・Thi＄e蝕ctbecamemoreappar－  
entwllentheMOI、uSedforGenotypelwas10times）ower  

thanthatforGenotype2（Fig！lB，bIleS3and4）・Cell  
homogenates obtained中ring■、Dayslthrough4after  
i血鮎cti‘ondidnotresultindetectableWesternblotsignals．  
COn鮎mihgdenovosynthesisofB19Vproteinsratherthan  
detectionoffeSidualinoculumvinlSparticles．Thedetec－  
tionlimitsofB19Vinfectivitydeterminedbyim叩nOCy－  

tochemicalstaihing andlWestem blo（Wefefor both  
approxim紋eIy1091UB19V   
The presence ofB19V protdnsin，inftcted UTl／  
Epb－SIcellsasndWRdemonstfated払rbothB19VGeno－  
type1andB19VGenotype2would・aSa、prerequisite・  
require production of B19V－SpeC迫c血RNA岳，SPlic寧d  
exac也yas／duringillfectiopofhumahs・i4Thepresenceof  

thesespucedmRNAspecieswouldthenpfOVidethebasis  
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assay setup．Although the avai1able  
Samplevolumesfromthesetwospecific  
plasmamanufacturhg pooIs were  
limited・Onlvthreeneutralizationassays  
COuld be perbrmedwiththeorlglnal  
pooIsampIes・de汀】OnStrating a mean  
NCsoneutralization capacityof4・6log  
B19VIU permL，thus con負rming山e  

results earlier obtained with the  

blendedplasmasamples．   
Tbestablishadose－reSpOnSerela－  

tionshipbetween theB19Vneutraliza－  
tioncapacityandthepresenceofB19V  
aJltibodies as detemined by EuSA．  
Samples at B19VlgG concentrations  
higherthanthelllUpermLoreven  
lower・thatis・COnCentrations也atnever  

OCCurinplasmamanufacturingpooIs．  
Were generated with the blending  
approachdescribcd．Thesesamples，at  

B19Vantibodyconcentrationsbetween  
O・4and36IU permLB19VIgG，Werq 

SubsequcntlytestedfortheirB19Vneu－  

tralizationcapacity（Fig．3）．  

The NCsc obtained for a plasma 
Sample containing an、arti丘ciallylow  

O．4IUpermLB19Vantibodytiterwas  
l・8logB19VAtland4fUpermLB19V  
IgG，thatis，Stillweubelowthelowest  

B19VIgGconcentrationseverobsefVed  

inaplasmamanuEacturingpool，3，1log  

and4．4logB19VIUpermLwereneu－  

tmlized，reSpeCtively．AtB19Vantibody  

COnCentrations higherthanthe earlier  

tested11IU，the demonstrable B19V  

neutralization did just marginal1y  
increase，ShowingaNC500f4・9logB19V  

at36IUpermLB19VIgG・  
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Fig．乙Neutra】izationofJ119VbyplasmamanufhcturingpooIsi仏＝lL9VlgGanti，  

bbdytitersofl174plaLSmaman血tttdngpooIsasdeterminedbyEuSA（lU／mL）・  

m）hfectivity（％．detectedbyTゝqManmRNヰtrr・PCR）ofJl19VsampIesonUT7I  

Epo－SIcensthatwereinoculatedwithlOZtolO6IUB19V（■）orlO6tolOl01UB19V  

incubatedwithllfUpermLB19VIgGt）efore地ctiondftheceus（□）・T71edi蝕ト  

enceinB19Vconcentrationsthatcorrespondsto50percentJl19VinEectivity  
betweenthetwose［sofsamplesrepresentstheNC500fB19VIgGatllIUpermL  

Neutralization experiments with B19V Genotypc2  
WerCSOmehowlimitedbythesign苗cantlyhigherlimitof  
detection for Gcnotype2 compared to Genotype1  
（1もblel）．Specificany，alreadyatllTUpernlLB19VIgG  
thcNC5。WaSbevondthelimitofdc†ectionforthemethod，  
andthecorrespondingresultwasneutralizationofgreater  
than3．9logfbrB19VGenotype2．ThislevelofneutraIiza－  

tion，however．was we11comparable to the one earlier  
ObservedforB19VGenotypel．  
BecauserVIG products areindicatedfor the treat－  
mentofsevere B19Vinfec珪ons，information aboutthe  

RlnCtionalB19Vneutralizationcapacityofguchproducts  
WOl山dbeclinica11yrelevant．Consequently，theneutraliza－  
tioncapacityofIVIGsampleswastested．Becausethe  
OriginalIⅥGpreparatiollCOntained562IUpermLB19V  

IgG（correspondingto5．62IUB19VIgG／mgIgG），prediJu一  
IiontocontainB19VIgGtitersbetweenO・1and25rUwas   

have been perfbrmed to determi】一e the percentage of  
infectivity打om thel‘eSpeCtive numberofpositiveand  
negativelもqManRT・PCRresults・ComparedtotheTCID50  
0f3，7logIUpermLfbrB19VGenotypelinthepresence  
OfcontroIplasma．incubationwithdleplasmacontaining  
llfUpermLB19VfgGincreasedtheTCID5OtOaCOrre，  
SpOndingB19Vconcentrationof8・2logIUpermLFrom  
theseresults，the50percentB19Vneutralizationcapacity  
（NC50）forplasmacontaininglllUpefhLB19VlgGqotlld  
becalculated．thatis，thediRbrenceofboth50percent  
infectivitycalculations，aS4，6logB19VIUpermL・  
Tbsubstantia【etherelevance ofthisresultthatwas  
ObtajLledbyuseoflblendedplasmaspecimens，Samples  
丘omthetwooriginalplasmamanufacturlngPOOIsfrom  

2004and2005，eaChcontainingonlyllIUB19VIgGper  
mL were alsoinvestigatedinthe same neutfalization  
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requiredbrevaluationbytheneutralizationqssayCoher－  
entwiththeresultseadierobtainedfbrplasmasamples，  
2・2 

rVTGsampteatO．3IUB19Vantibody，and5・2loginfec－  
tiousB19VwereneutTalizedbyanlⅥGspecimendiluted  
to8．41UB19VIgG． 

AntjB19Vtjter＄jndjfferentmanufacturingp00Is  

ComparingtheB19VIgGcontentofdiBkrentUSplasma  
manufacturingpooIs（pooledbetweenJaIluary5，2004，tO  
November18．2005），Jprepared色■Omeithersourceplasma，  
thatis，COllectedbyplasmapheresis，OrreCOVeredplasma，  
thatis．derived丘omwhole－blooddonations，Wefound  

Signi負c叩tlydi蝕rer）tB19VIgGtitersdependingonthe  
plasmasource：WhilerecoveredpIBLSmapOOIs（r）＝48）con－  
tainedamean土SEMtiterof43±l・5IUpermL（range  
22－71rU！mt），SOurCe pla寧mapOOIs（n＝＝630）onlyhad  
31±0・3rUpermL（rang？，1l－53IU／mL）・，Thesedi鮎ト  
encesweresigniRcant，aSShbwnbyanalysisoftheB19V  
antibody titers belween source and recovered plasma  
pooIsbyunpairedttest（p＜0．0001；Fig．4A）∴  

WhereasfordleplasmapooIssofartestedforB19V  
antibodiesanindustryvoluntarystandard25requiredum－  
itingthepresenceofB19VbvPCRpretest】ngtOlessthan  

105IUpermL，alimitoflessthanlO4TUpermLB19Vhas  
beenmandatoryforpooIsofanti－Dplasma・26Reaching  
thislowerJimitrequlreSinterdictionofadditionaldona－  
tions thatcontain B19VAssuch donatiol－S mightbe  
expeCtedtoalsocontaiJIB19VTantibodies，6itisconceivT  

ablethatthedifftrentPCRtestingstrategiesappliedfbr  
regularversusanti－Dplasmamightalsoresultinsome－  
WhatdifferentB19VIgGconcentrations．  
ComparingtheELISAB19VlgGresults，however．fbr  

anti－Dplasma（n＝16）andforregularUSsourceplasma  
（n＝630）・thatis・plasma typesthat withrespect to  
B19Vonlydi鮎rhtherespectivecuto仔IimitsfbrPCR  
testing．theywerenotsigniBcantlydi丘brent（p＝0．0694；  

Fig．4B）．  

DISCUSS10N  

Ⅵ乃ththeemergenceoftheA6andV9erytl－rOvinlSeS，2217  
thatis，virusesthathavenowbcen．reclassined as B19V  

genotypes，auSefulassayfbrquanti丘cationofB19Vir）fec・  
tivityshouldalsobecapibleofquanti申ngthesegeno－ 
typesoratleastGenotypelastheb女farmostprevalent 
andGenotype2thathasbeen－Showmtか斗血orerarel  

alsooccurinplasmaforfractionadon．，hco？traSttOLan  
earli6rsuggestionthatUT7／EporSleeI！5mighf？Otbes一軍－  
ceptibletoBldvGenotype2，22infettiont｝ftjわ／Epo－Sl 

Ce11sbybothB19VGenotypelandGenofyPe2isdemon－  
Stratedinthecurrentwork・ThisapparentdisQrePanCy  
withearlierresultsi主Iikelyduetohumanimmupode丘∴  
CiencyviruSCOiriftchonoftheeadierusedGenotypq2 
B19Vspecimenanditsheatinactivationbeforeuseinthe  
B19Vstudy；paprOCedurethatpossiblywouldi鵬Ctivate 

B19Viqfectivityll？Eveninourstudy，however，thedeteci  
tionofB19VGeI10type2byWestemblotwasapproxi－  
matelylOtimeslesssensitivecomparedtoG6notypel， 
andwiththerrhqMan打トPCRB19Vthelimitofdetection  

fbrGenotypelwasapproximatelylOO．timeslowerthan  
for Genotype2（Tbblel）．For 丑沌  

RTLPCRassay，this di鮎rence was．ini二  

tialtyconsideredtobetheconsequence  
OfafewmismatchesoftheprlmerSused 

fbr B19V GenQtype2．Another set of  

．う   

Ⅵ．1  1  10  100  

B19VlgG（tU）  

R払3．Dose十n芳pOn＄e托1atiomfbrneu仙onoiB19ⅥRela一  

也omo用19Vh払ctiv呵NC弱（S恍罰82）andconcentmtioれSOr  

B19VI辞任叫．  
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pnmers■’was therefore designed and  
tested，SpeCi丘cal1v designed fbrthe  
SequenCe Of the B19V Genotype2  
SampIe．used．20 Even with those，  
however，thes甲Iedetectionlimitwas  
determineda主流ththeGenotypelspe－  
Ci負c pmmers．suggesting that B19V  
Genotype2infects UT7IEpo：SIcells  

SOmeWhatlesse琉cientlycomparedto  
B19VGenotypel，a pOisible explana－  

USrecoYOrOd（48） US50unニ○（6ユOI  

Fi払4．Comp誼由noEJnean819VlgGtiter＄inplasmanlanufhcttdngpooIsiPrO－  
Ju亡Cdh2004arLd2005．byunpairedtte＄t．（A）tJS＄Ollrt：C（n＝630）vcrsL］SUSrtmv一  

由d（n＝48），pくd．血l．（ち）AntトD（n＝＝16）Ⅶm5VS801此e（n＝尉0），p＝Q．06駒．  
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tionalsofortheWesternblotdiscrepancybetweenthetwo  
genotypes・Genotype1B19V was detectedwithone  
TCtD50COrreSpOndingto3・7，JogTU・thatis．wellinagree－  
mentwithresultsfro1110thetinvestigations．15・】638   

0wingtothehighprevalenceofB19Vinthepopt］1a－  

tion，dletitcrofanti・－B19VinplasrnapooIsfbrmanufac－  
turlngWaSantlClpatedtobehighandrathcrconstant・11  
Data on B19VIgGin plasma pooIs available so far．  
however，Wereratherlimi【ed，Withonly20to66plasma  

pooIsinvestigatedwithmean（±SD）B19VIgGcontents  
ranglngfrom29・8±17・2to64・7±17・51U permL・11－14  

r・Iereatotalofl174plasmapooIswereanalyzed，repre－  
sentingafewmi11iondonationscollectedoveraperiodof  
2yearsinboththeUnitedStatesandtheEuropeanUnlon，  
whichrevealedamean（±SD）B19VIgGtiterof33±9rU  
permLOfalhhesepooIs・theminimumB19VIgGtiter  
everfoundwasll［UpermLInthefb1lowlngSeriesof  
lleutralization experiments．correlatingthe presence of  
B19VlgG（EuSA）tofunctionalcapacityand／orneutral－  
ization，B19VGenotypelneutralizationbyB19VIgGwas  
foundtobcdose－dependentwithaneutralizationcapac－  
itygreaterthan4logB19Vajreadyatonly4TUpermIJ，  
thatis，an artiBciallyIowantibodyconcentradoncom－  

Paredtothenatural1yoccufnngminimalconcentratjon  
inplasmapooIs（11IU／mLB19VIgG）・Aneutralization  
CapaCityofgreaterl・han4loghasalsobeenshownfor  
higherB19VIgGconcentrations，atuPtO36IUpermL  
Neutralization ofB19VGenotype2with111U per mL  
B19VTgGwaslikewiseshowntobegreaterthan3・9log，  

althoughamoreexactquantificationwaslimitedbythe  
higherlimitofdetectionfbrB19VGenotype2intheassay  
used．hlagreementWiththis，O也erneutLalizationexperi－  

mentswiththeKU812Ep6celllhealsoshowedneutral－  
izationofmorethanilogB19Vinfectivitybylessthan  
3．5fU per mL B19VlgG．20tn contrast to our stlldy，  
however，OnlyslngleplasmadonatiollSinsteadofplasma  
manufacturlngpOOIswereinvestlgated．Even fbrthese  
ir）dividualsamples，Blumeland coworkers20haveindi－  
CatCd B19Vantibodycross－reaCtivityfordi仔erentB19V  

genotypes・Basedonthecontributionofmanythous弾1d  
donors for anyplasma manufacturing pool，it can be  
expeCtedthat an even broaderrangeofdjfferentB19V  
gcnotYPeSCanbeneutralizcdwithB19VIgGfromplasma  
pooIs，aperSpeCtiveofparticularimportancefortheB19V  
neutralizationcapacityo‖ⅥGproductsproducedh）m  

thesepooIs．Al】eXPerimentalcomparisonoftheneutral－  
izatipncapacityofplasmamanufacturingpooIsandmG  
Showedthatwithonly8IUB19VIgGcolltainedwithinan  
ⅣlGsamplegreaterthan5logB19Vwereneutralized．A  
ShnnardegreeofB19Vneutralizationcanalsobeextracted  
fromrecentworkbyanothergroup．2，  
Althoughseveralreportshavedescribedthetrans－  
mission ofB19Vthrough plasmaderivedproducts．the  
amount ofB19V that represents aninfectious dosein  
humansisnotyetclear．InoneaneCdotalB19Vtransmis－  

184 TRANSFUSION Vdume48，JanuaTy2008  

Sionepisode・howeverlSOIventJdetergenトはeatedplasma  
thatcontainedlO75genomeequivalents（geq）B19Vper  
mLinthepresenceofatleast8・81UpermLB19VTgG  
transmitted B19V；white no transmission occurred at a  

B19Vloadof103jgeqpermLorless．3O31Thisobservation  
isingoodagreementwithourneutralizationexpcriments  
thathavcshow71neutralizationofmorethanlO4tuper  
mLB19Vbyevenonly4IUpermLB19VIgG（Fig．3；nOte  
that according to aninternalvalidation，for山e B19V  

Genotypel－POSitive donation usedin this study，ViruS  
quant摘cationintUisequivalenttdgeq）．   

The even higher B19V neutralization capacity as  
ShownforanfVIGproductcompared［oplasmapooIs  
WOuldalsosupporttheuseo汀ⅥGastreatmentforfL山ni－  

nantB19Vinfections，basedonthepotentneutralization  
e航cacy．9Tbextrapolateourdatafrominvitroneutraliza－  
tionofB19VbyrVtGtotheclinicalsitllation，Wemadea  
COmparisonwith the amount routinely administered  
duringcommonvariableimmunedeficiencytreatment．  
thatis．100to、400mgimmunoglobulinsperkilogramof  
humanbodyweight．Wth atypicalvolumeof84．4mL  

bloodperkilogramofbodyweight．32tllemGpreparation  
（COntainjngimmunoglobulinsatlO％）isdilutedl：84to  

l：21duringcommonvariableihlmunedeficiencytrcat－  
ment・BecausetheTVIGpreparationinvestlgatedinthis  
Studycontained5621UpermLB19VIgG，theconcentra－  

tionofB19VlgGinthehumanbloodaf［eradministration  
wouldbe7to27IUpermL．Wehaveshowninvitroneu－  
tralizationofmore than5loginfective B19Vwith8IU  
antiTB19VIgG，dluSindeedindicatinge飽cientprc＞teqtion  

frominfecdonwithB19Vcol血rredbyrVIG．  

Evidenceexiststosuggestthat血eprevalenceofB19V  

IgGinthepopulationconstantlyincreaseswithage．10In  
this context．our analysis ofB19VIgG titersin plasma  
pooIsfrbmrecoveredandsourceplasmathatrevealeda  
Signi月cantdi鮎rence ofmearlB19VIgG titers maybe  

CauSed bya di鮎rellCeinthe age struCture Ofplasma  
donorsandblooddonors．AB19Vnucleicacid†est（NÅr）  

limitof］essthanlO5TUpernlLB19VinplasmapooIshas  
beenimplelllentedbyma11ufacturprsofplasmaderiva－  
tivesaslavoluntarystandardsollr9yearSagO．25Sincethe  
introductionofthattestJiTnjt，nOB19Vtransmissionby  
plasma－derivedproductsnlamlfacturedaccordingtothe  
Standardhasbeenobserved，tOOurknowledge・Therecent  

tendencytowardtighteningtheB19VPCRtestlimittoless  
thanlO4fUper mL，Which would requlreinterdicthlg  

donationsthatconlainlowerlevelsofB19Vbutmayalso  
COntahB19VIgG，Camiesthepossib揖tyofalsoresulthg  

inlowerconcentrationsofB19VfgGinplasmaforfrac－  
fionation．6AdirectcomparisonofplasmapooIsforwhich  
aB19VNÅⅠ’testlimitoflO41UpermLhasbeenimple－  
mentedbyregulatoryrequirementp（anti－Dplasma26）with  
plasmapooIstestedtocomplywiththePlasmaProtein  
Therapeutics Association volunt■ary B19V PCR testing  
StandardoflessthanlO5IUpermL（US、SOurCeplasma）   
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did，however，nOtreVealanysigniAcantdi鮎renceinB19V  
tgGtiters・ThissuggeststhatloweringtheB19VPCRtest  
limjttolO4rUperniLwouldnotimpairtheB19Vneutral－  
izationcapacitycontainedinplasmapooIsandthusalso  
rV7Gproducts．AJso，althoughourdatashowthatevenat  

thelowest B19VIgG concentra也ons determined for a  

plasmapoolofgreaterthan104IUpermLB19Vareneu－  
tralized．thecornt）inationbetweenuncompromisedB19V  

antibodylevelsandfurtherreducedB19Vloadsinplasma  
manufactunng pooIsmight even enhance血e safety  
marglnSOfplasmaproductsasprimari1yaffordedbvthe  
viruSreducdoncapacityoftheirmanufacturingprocesses．  
pardculaflyforlVIG that hasalreadyenjoyed along－  
StandinghistoryofsafbtywithrespecttoB19Vtransmis－  
Sion33andotherantibody－COntainingproducts．  

7・PankuweitS．RuppertV．EckhardlH．StracheD．MaischB．  

PathophysiologyandactiologicaldiagnosisofinflaLmma－  
torymyocardialdiseaseswithaspecialfocusonparvovirgs  
B19JVetMedBtnfcctDisVetPubuct†ealtl12005；52：344－7．  
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infectionaf（ertransplantatiol】：areviewof98cases．   

In托ctDis2006；43：40－8．  
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27thed・ElkGroveViJlage（IL）：AmericanAcademyof  
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別紙3－1  医薬品  

医薬部外品 研究報告 調査報告書  

化粧品   

別紙様式第2－1  

柏別番号・報告回数  
報告日  新医区分 

年月 日  2。。l。 総合機構処理欄   

Parvovirus、B19genotypesland2  公表国  
一般的名称  detectio71Withreaトtime  

polyTneraSeChainreactionassays．  オランダ   
研究報告の公表状況  Koppelman，M．H．G．M．etal．Vox  

販売名（企業名）  
Sanguinis，93，208－215（2007）．  

2005年3月から2007年3月の間にオランダで実施された，260万の血東成分献血検体を対象としたB19ウイルス（B19V）のスクリー       使用上の注意記載状況・  

ニング試験の結果を報告した。献血検体は，819の遺伝子1型のみを検出するRoche社製の市販のDⅣA定量アッセイと，3種すべての  その他参考事項等  

研  
遭伝子型を検出できる社内アッセイ（Sanquin，オランダ）の2種類のPCRアッセイで測定した。本試験では106IU／mLを超えるウイ       BYト2008－0297  

究  

報  ル，及び製造用プールを測定し，5000IU／ml超を示したプールに関して，さらに詳細に測定した。その結果，232検体（11000検体に  
臼 臼   
の  
概  

要   

一口ツパ人ドナーにおいては極めて低高と考えられる。今回の試験は別のグループによる過去の知見を裏付けている。   

報告企業の意見  今後の対応   

オランダにおける献血検体中別9ウイルスのスクリ－ニング結  
果が報告された。異な卑PCRアッセイを組み合わせることで，3  
種類のB19ウイルスアイソフォームの検出を可能としている点  
は，新規性が高く， 
ングの結果，ヨーロッパにおける献血では，11000検体に1検体  
の割合でB19ウイルスが検出され1検体を除き遺伝子1型に分  
類された。ヨ一口ヅパ人ドナーにおいて2型及びa、撃の保有率は  
極めて低いと考えられた。  
弊社のポリグロビンNの製造に使用されるミニプール血興にお  
いてはiヒりてルポウイルス臥9に対する甑Tを実施しており，  
10E5IU／血以上が確認された場合は，そのミニプール血膿は製  
造工程から除去している。現在の科学水準では，ヒトパルボウイ  
ルスB19を確実に不括化する方法は存在しないため，感染リスク  
を完全に排除することはできないが，伝播の可能性は非常に低い  
と考える。  
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BYL－2008－0297  

♂訂♂／ネゴ  

人血議ア′レナゞニ   

伽免〃少雨占（2〔め7】93．208－215  

◎2007Th亡AuthorIs）  
」0Urna†compi1880n◎20078l8Ckw亡IIPublishingLtd．  

DOl：10．1川〟1423－0410」2（沿7．00957．x  

ParvovirusB19genotypesland2detectionwithreaトtime  
PO］ymerasechainreactionassays  

M．H．G．M．Koppelman，－t．G．H．Rood．リ．EFIYer．2s．九8∂Y侮2杜H．tM．CuYp亡rS－  

－∫即叩れ伽g冊∫kiⅣ扇ぐ缶β／海f叫Am5r亡√血m．伽〃抽e〟抑ぬ  

三D／而加of伽bタ”〟加わ仰仙5血kわr肋ノ叩血J知∩血爪先即d加地／仰β5α餌∩ぐ厄山m仁5仙抽〃血明侮於巧鮎（〃er油√出血釧6jOGUr  

㌔偏§こ‡き1gL皇i雷1室§ 8ackgmundandOuective．sParvovirusB19（B19V）DNAscreeninghasbeenintTDduced  
toeomplywithEuropeanregulationsforcertainplasmaproducts．Currentcommercial  
andsomein－houseB19VDNAassaysfailtodete⊂tOrunder－quantifytherecently  

identinedgenotypes2and3・Inthis、repOrtWedescribe2－yeareXperiencewithB19V  
DNAscreeningtlSingthecommerciaJassayfromRodle（deteetingonlygenotypel）  
COmbinedwithanin－hotlSeaSSay（detectinggenotypesl，2and3）．Thisdualtesting  
approachenablestheidentih⊂ationofmolecularvariantsofB19V  

MaterialsandMethodsBetween2OO5and2（追7，apprOXimately2・6mi11ionplasma  
donatiorLSWerモSCreenedfbrB19VDNA】oadsexceeding106ruImiusingtheRoche  
andthein－housereal－timepolymeraSedlainreactiorLaSSay  

ResultsAtotalof232plasm司tmitswereidentifledwithB19VDNAloadsabove106  
rUImi．Concordantresultswereobservedfbrthem卑iorityof819V 
how亡Ver．threeoftheseshoweddiscrepantrestlltsbetweenthetivoassaysystems．one  
WaSaB19Vgenotype2strainnotdetectedbytheRocheassay；anOtherwasaB19V  

genotypelstrainwithamismatehinthe3′一endofthereversepriTPerandtherefbre  
under－quantifledbytheRocheassay；andthethifdonewasalsoaB19Vgenotypel  

Strainthatgavednunu5uaJamplihcationplotinthein－houseassayduetoamismまtch  
intheprob昌一bindingsite．  

CondtJSions New，highviralload，B19Vgenotypes2and3inft⊂tionsarerareinblood  

donorstestedbySanquin．Onecasewasfbundwhiletesting2■6mi11iondonations・  

TheprevalenceofB19Vgenotwelvariantsnotdetectedbycommereialorin－house  

assaysmightbeiムthesamerangeorevenhigherthantheprevalenceofB19VgenotypF  
2vimses，Whidlremainundetected．  

Keywords：B19Vgenotype2，parVOViruSB19DNA，S〔reening，reaトtimePCR．  

細面融＝銅画拍肺，  

斥血dJ7血肝フα坑  

0ぐだがedJ6JuJlビ2のろ  

pub／付丁亡do〃J涙J6A咽U5rクの7  

T71elevelofB19V DNAin these manufacturing pooJs  
5houldnotexceedathresholdconeentrationof10000rU／ml．  

TocomplywiththeserequlrementS，theplasmafra⊂tiona－  

tionindustrysetupascreeningsystemtopreventplasma  
units with high B）9V DNAloadsfrom enteringlarge  
manufacturingpooIs．Mo5tOftheindustryhaveintrodu⊂ed  

5yStemSinwhiehdonation亭arepreSCreenedintestpooIs  

ofi80－960donation5【2－4】．WhentheB19VDNAlevelin  

atestpoolex⊂eedsthedennedexぐIusionlimit，theindex  

donationistracedusingabreak－downproto⊂OJtosma11er  

testpooIs・   

tntrodudion   

In2004，Europeanregulations⊂ameintoforcetolimitthe  

POtentialparvoviruSB19（B19ⅥburdeninplasmapooIs  

fbrthe manufa⊂ture Ofhuman anti－Dimmunoglobulin  

andpoole4humanplasmatreatedfbrviruSinactivation坤   

Cbrrespondtnce：M．H．G・M．Koppdman．SanquinDiagnostieS∈rVic亡S  

Divkion．円6manl∂an12ミ1066qん鴨t亡rdaIれ．m亡Neth亡rIan血   

トmail二m．kopp亡Iman＠5anqu肌nl  
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Donor screening for B19V DNA requires quantitative  
nucleic acid amplihcationtests（qNAT）because donations  

exceedingadeflnedex⊂lusionlimitmustbeidentif］edand  

Subsequentlyren10Ved■Severalin－houseand⊂OmmerCial1y  

avai1ableqNATassayshavebeendevelopedforthispurpose  
between1999and2004I2，5，6］．Twocommercialassaysfrom  

Artus（RealArt ParvoviruS B19LightCycler PCR kit）and  

Roche（LightCyclerParvovirusB19DNAquantih⊂ationkit）  

are⊂urrendy on the marketfbrquantitative detection of  

B19VDNA．   

7nparal1elwiththedevelopmentofqNATassaysfbrB19V  
DNA，SeVeralviruSSttains have beenidentifled that show  

gIモaterSequen⊂ediv亡rSitythanthatwaspreviouslyrecognized  

forB19V【7－10］．PhylogeneticanalysisofB19Vandthese  

related－Varian！sshowed thattheviruSeS fall‘into three  

gemotypes【10］．neprototypieal5equen⊂eSforB19Vfhll  

intogenotypel；，genOtyPe2viruSeSineludeA6［7】andLaLi  

【9】，Vhilegen叫叩e3扇m父Sin⊂ludeV9【8】andD9l・l【10】．  

Indleeighthrepottfromthelnternationa］Committee．on  

theやⅩOnDmyOfViruSeS（ICTV）．A6，LaLiandV9havealト  

beenclassihed、aSStminsofB19V【11】．Theconsequen⊂eOf  

thisofhcialclassifkationisthatdete⊂tionofthesetwQ  

newgenotypesofB19Visnowmandatoryaccordingtothe  
Europ亡an細山tionsfbr・inpm⊂eSteS血g・ofman血血血g  

pooIsわrB拍VD、N九   

Detさ⊂tionofrtheser亡Cently⊂1assifiedB19Vgenotypes2 

and3with⊂OmmerCialassaysandin－houseassaysisl和独d．  

Sや攣申bli甲donsand鱒epro触i亡nq■te頭mg血dieざ（門Ss）  

orga・mi妄edbyEuropeanI）ire⊂tOratefortheQualityof  

Mとdicines（馳QM）・ざhowedthat⊂OmmerCialB19VDNA  

assaysandseveralin－houseassayshaveissueswiththe  

dete⊂tionand／orquantihcationofB19Vgenotypes2and3  

Strains．TheArtusB19VDNAassayrdiablyquantihedB19V  
genotypesland2andsomegenotype3subtypes．However，  

OneOfthegenotype3ti19VstJbtypesisunder－quantihcdby  
atleast31bgs（5，】2，13］．TheRo⊂heassayreliablylquantines  

B19V－genO身pel，butねusto detectgeno勺仲eS2and3  

【2，5，12，14】．Thesehndingsarealsorefkctedinther亡⊂モmt  

PTSs［12】．Tnthestudyperformedin2004（PTSO52），56鴨  

Ofthelaboratoriesthatparti⊂ipat亡dmissedtheB19Vgeno－  

type2saInple．The study organizedin2005（PTSO64）  

Showed that41qbofthe participantsmissedthe B19V  
genotype2Sample．inthelattetstudy，25qboflaboratorie5  

usinglin－house assayswereunabl¢tO detecttheB19V  

gemoⅣpe2．   

m亡Ro⊂h亡B19VDⅣÅ■aS5野hasbeemu父dbrsc托ening  

al1plasma，intestpootsof480donations［2］．AstheRoche  

assayfhustod甑tgenotypes2and30f819Va▲naddidonal  

assayabktodetectarLdquantifyall】threegenotypesofB19V  

WaSintroducedin2005［5］・Currently．audonations盆柁teSted・  

ihparalltlwitトthese 

reportstheresultsof2－year亡Ⅹperienceusingthedualtesting  

approa⊂honmorethan2・6milliondonations．  

Materialsandnlethods   

B19VI）NAtestingofplasma  

Between March2005and March2007，SanqulnteSted  

approximately2・6mi11ion blooddonationsfbrB19VDNA  

Joad・PlasmawastestedintestpooIsof480donationsandin  

manufa⊂turingpooIs．TtstpOOIswithB19VDNAloadsabove  

500OrU／mlweresutホCtedtofurthertestingtotrackdown  

也eindexdona也on（s），  

Commereialandin－houseB19VDNAreal－time  

polymeraSe血ainreactionamplifL⊂ation  

Nu亡Ieica⊂id一打ommanuね叫dmgpooIs，teStpOOIsand  

individualdonation早（0・l－1・0miplasmainput）wasisolated  

using二the NucliSens extra⊂tOr fNu⊂liSens．bioMerieux，  

B？幻el，meN仁山亡dands‖15】・   

Two reaトthe polymerase chain rea⊂tion fPCR）assays  

Were．perfbrmedwiththeLightCyclerinstrument（Roche  

Diagnosti⊂S，Mannheh，Germany）onthesamenuclei⊂aCid  

extr？Ct・TheflrStaSSayWaStheti19VDNAquantificationassay  

fromRo⊂he．Thisassayamplihesafraimentwithinthenon－  

StruCturalprotein脚SIIgene（2）：Theampliconsaredete⊂ted  

Withhybridizationprobes・These⊂Ondassaywasanin－house  
d亡VelopdBi9VDNAassay血thpdmeisPVFandモVR；See  

恥bl言Ilもnd取qMa叩mbesin伽NSl噌ion・¶由as58yγaS  

adaptedfromBaylisetal．t5］arLdr亡IiablydetectsandquantifleS  

B19Vgeno糎l，2and 

houseThqMa叫SSay，amOdifledhydmtysisprobewasincluq由．  

Thethodi鮎dprdbehadanidenticalDNAsequence；howeverl  

）ockednucleica⊂id肛NA）base亭Werein⊂OrPOratedatspe⊂ihc  

Sites（16，17LThesequenceoftheJ7rOdifledTaqManprobe  

isasfblIows，WithLNAbasesshownundedined：5’脚－  

AAC・CCC・GCG．q笠．TAG世匝BQ3】3′．叩es亡mitiviw（95鴨  

detectionIimit）wassimnarforbothB19vDNAassaysand  
WaS‾approximately100TUIml（datanotshown）．  

B19VDNAsequen亡ean如sis  

PurihedPCRproductsweresequencedwiththeAB7PRTSM  

BigDye、terminator cycle sequencing ready rea⊂tion kit  

（version3・0）accordingto the manufacturer’sinstruCtions  

（Applied Bio町SteTnSnlita⊂hi．Nieuwetkerk a／d TJssel，neJ  

Nethedands）．Sequenceanalysiswasper如med、orrthe、ABT  

PRISM3130XIGeneticAnalyser．ThbleノIshowsthepanelof  

匝mers鮎edfbrsequ印Cingiか血issmdy．  

I）eteminationoftargetandprobe二bindingregions  

h血eRodleB19VDNÅ鮎Say  

Inotdertodetermihethe噌iohindlet‡19Vthatistargetedby  

加東∝heas和也eas温yWa5pe血mdu血g也e10000Ⅳ／血  

◎2007¶leA血or（5】  
虎川mⅦ1⊂Omp鮎血加◎2007Bla亡kwdl血blishingLtd．，‰助喝血ね（20叫93，208－215  
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210 M．H．（i．M．Koppdmanどr8J．  

TablelPanelofpnm亡巧forsequ印⊂■ngOfB19V  

（NSトVPur亡gion）  Prim亡ー（王Or桐rd  

orr亡V亡rS亡）  

Nud亡Otid叩0如ion  

inAF162273  S亡qu亡nC亡（5′－十3’）  R亡fe陀nC亡  

抽入C一九GC九Am†A†A肌GC  

l℃G．ATIGA†．AAAÅM．†GtGG  

TTG．GTG．GTC．TGG．GAT．GAAGG  

ATAA＾C．TAC．AC7．TTT．GATTTCCCtG  

AATGCAGAtGCCCTC．CAC  

AIG．ATl＿CTCCTGAA仁一GG．TCC  

GGA，CCA．GTT，CAG．GAG．AAT．CAT  

GCT．TGG．職WGGA．TGG．AA  

mGACAG6．TA九GC人CノItT†  

TTtGAC一丁AGTtGCtCG  

TGA．AA＾TGA．TGA．CTA．TAT＾  

CCA．GGCJTGJ6tAAG，TCT．TC  

This study 

This study 

This study 

【20】  

【5】  

【5】  

This study 

Thls study 

This study 

This～tudY  

This study 

【20】  

P2（q  

P3（巾  

P4M  

PⅥト3阿  

EⅥ＝椚  

〔Ⅵl（り  

PV－1（q  

PV－2M  

恥3（「）  

円仁ヰ（q  

押－5（ー）  

819SR（「）  

1392－1411  

15Sト1570  

け16－1735  

2052－2076  

2082－2099  

2254－2274  

2254－2274  

2481－2S00  

2583－2602  

2800－2816  

2849－2867  

2959－2978  

B19VrunCOntrOl．InthisiTL5tanCe，theinternalcontrolfbmthe  

kitwasnotaddedpriortoextraction．DNAsequenceanalysis  
WaSperfbmledtoidentifytheloeationoftheB］9Vamplicon  
intheviralgenome．1もesequenceofdlePrObe－bindingr亡gion  

fortheB19Vwasdeterminedbycomparingthesequenceof  
theB19Vampliconwi！hthesequeJICeOftheintemalcontrol  
amplicon（amplihedintheabsenceofBl9VDNAI．   

扇押㌍nOt叩i咤  

Ⅴ血1DNAf6rgenotypingwa亨ObtainedbyPCRampli舟⊂atioTI  
Ofa1587－bp飴色mentspanningtheNSl－VPlujllnCdoninthe  

B柑Vgenome・Wi仙pIim亡巧P2randB19SR（父e恥blel）．mis  

fねgmentover）apsthePCRfragmentsamplifiedbytheRoche  

andthein－hovseassay・BothDNAstrandsweresequenced  

Withthepanelof12senseandantisenseoligonucleotides．   
PhylogenetieanalysiswasperformedusingtheVe⊂tOr  

NT710」1・1SOftwarepa⊂kage（Tnvitrogen，CarIsbad，CA．USA）  

and theMoletularEvoIutionaIyGenetiesAnalysissoRware  
〔Mt：GA2・】：Arizona State University，Ttmpe，AZ，USA）．  

Neighbour-joining phylogenetic analysis was performed 
Ona1536－bp丘agment（nudeo個des）436－2971inAF162273）．  

NucleotidedistaneeswerecaktdatedusingtheKimura2－  
parametermodelusingthebootstmptestwith10（氾replicates．   

ThefbllowingB19VsequencesfromGenBankwereused  
as re托ren⊂e SequenCeS：封タⅤ卯仰仁岬ピ1J，AF161226，  

Af162273，AY504945，DQ293995，M24682，M13178；βJタV  

卵冊明J亡2，AJ717293，AYO64476，ÅYO64475，AYO44266，  

AY903437，D（）333426，EF216869；β柑V♂田l叫p亡j，AJ249437，  

AY582125，1∬647977，ÅY883234，AX003421．DQ234769，  

D（】234779，DQ40830与，NC－004295．  

（strain163429），EF151137（strain903321），EF151138（strain  

207458）andEF216868（strainF8－87－A）．  

Res山ts   

Identi魚eationofB19VgehotypesLland2sfねi廠siIl  

plasma samples 

BetweenMarch2005andMarch2007．2・6muliondonations  

WerePre占treenedfbrB19VDNA・u5ingdualassaytesting  

approach．B19VDNAscreムning 

donationswi山B19VDNAJoadsabovelO6ru／血l．Duringthe  

2－year Study period，232donations wereidentihed with  

B19VI）N＾kvelsexceeding106TU／mi．Thus，donationswith  

loadsabovetheexclusibnleveloc亡urWitha frequencyof  

aboutljn‖OCK）inthisdonorpopulatioTLInthreeeases  

（1・3叫，discteparht’teSultsbetweentheRoche 

houseB19VDNAtestwerefound印1ble2）．Plasmasample  

207458is a donationundetectable by（he Roche assay；  

however；itisfbundtohaveaviralloadof3×10丁IU／mlin  
theinphouseassay．Thesecondsample，163429，isadonation  

contaiming1081U／miB19VDNAintheiocheassay．Tn⊂OntraSt，  

thisdonationwashardJydetectablebythein－houseassayln  
theoriginaltestpoolof480donations．AIsoattheindividual  

T3ble2Discrepantcase5betweentheRocheandthe血トhou5eParVOVirus  

B19（819V】DNAassaY  

Ⅵrat】oad  

Sa巾亡 †Rod忙aSSa巾  Ⅵ帽Ilふ8d（in－h仙5占a55aY）  

．207458  Notd亡t亡dabl亡  3×10？り／ml  

163429 1×l♂仙／ml Ha祀吋d亡t亡血bl亡andnotqリコnt折ablea   

903321  7×1椚UJmt   3×101ル／ml  Nudeotidesequenceaceessionnumbers   

TheGenBaJlkaccessionnumbersoftherLuCleotidesequences  
OftheB】9VvariantsanaレSedinthisstudyar亡EF151136  

一hdi扇d旧tdopationt亡Sting陀Ⅶal亡dash釧owamp価Qtioncur甘  

b亡亡Fig．1aj．  

◎2007¶1eAuthor（s）  
JoumalcoInp鮎雨on◎2007Bla⊂kwdlPublisllingLtd．，Ⅵば助I呼〟加ゎ（2007）93，208－215  
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Molecularbasisofthediscrepantresults   

Injtially，itwasnecessarytod亡terminetheregionoftheB19V  

genometargeted bytheRodleaSSay．TheamplinedB19V  

PrOductfromtheRocheassaywassequencedandfound  

tocorrespondtoa】77－bpregionoftheB19VNSlgene  

（nucleotides1552－17080fther詭rencestrainHV；aeCeSSion  

numberAF162273）．Itwasassumedthattheprimersusedin  

theRocheassaywere25bpinlength・Inordertoidendfythe  

probe－bindingr亘ionfbrtheRocheassay，theDNAsequenee  

oftheinternal⊂OntrOlampli云0山fromtheRocheassaywas  

determined．This revealedthat theinternalcontroIcorre＿  

SpOndedtothewud－typeB19Vsequencewiththeex⊂ePtion  

Ofa52－bpinsertderivedffomthehumantelomeraseRNA  

g印e（nucleotides881－932；a⊂∝S扇on numkrAFO47386）．  

Thisinsertisfournu⊂leotideslongerthantheeorresponding  

Wild－typeB19Vsequenceithasreplaced（i．e．nucleotides  

48－940f也ew山d一Ⅳp亡B19VPCR丘agm亡nt）．1もis46－bp  

SequenCeis⊂OnSideredtorepresentthchybridizationprobe－  

bindi咤regi9nOftheRo⊂he、B19VDNAassay・   

Figure3 shows sequen亡e alignments of the relevant  

regions－OfthePCR血gments（Primerandprobe－binding  

Sites）oftheRocheisay（a）and伽叶hou父aS鑓y（b）・   

WithrespecttotheRocheassay，thereareaconsiderable 

numberofmismatchesinboththe・primerandtheprdbe－  
binding嘲ions ofB19V genowp岱2aぷd3sequences  

肝ig．3a）．Theforwardprimercpntainsthreemismatthes・The  

reverstprimerFOntains 

3strainandtwomi叩atdleSpintheB19Vgenotype2strain．  

Notably，Onemismatch（C叫intheB19Vgenotype2reverse  

primersequeneeislocatedatornearthe3′－印d．Mutations  

atthe3’－endofaprimermayresultinnoamplihcation．This  

isthe．mo孟＝ikelylモaSOnWhysamt）19903321isnotdetected  

bytheRocheassay．Althoughsample903321is aB19V  

genotypeI5tmin，ithart？OurSJtheB！9Vgenotype2typi⊂al  

C→Tmismatchi，nth亡reVerSePnmer・Inthiscase，the  

mismatchprobabbrleadstoineffleientamplihcationrather  
thannoamplihcationata11二Thishasbeenrepo血dfbrthe  

A6gen吋p亡2一声19Vstrain【5】．1ndもcieホ、ampl伽at中  
〔Ould亡叩1ain伽100－blddi取鱒甲k伽een伽Ro⊂heand  

thein－houseassay．‡norderto血vestigatethisfurther．sample  

903321亡Ontai山ng30000Ⅳ／血＝in－house・摘叩）and▲仇e  

runCqntrOleomtaimig10000IU／dwereampli鮎d・uSing  

theRo⊂heassayintheabsen⊂eOftheinternal⊂OntrOl・Both  

ampliconswereanalysedbyagaねSegelelectrophoresisand  

stainingwithSYBRgreen．W髄Ieitwasdearthatampli鮎ation  

hadoccurred，thestainedbandofsample903321wasof  
呵ucedintensitycomparedtotherunCOTltrOl，SuggeSting  

thattheC→Tmutationcausedinefhcientamplincation（data  

notshown）．   

Theprobe－bindingregion、oftheRocheassayeontainssix  

鱒血atchesindleB19Vgenb柳田2apd3父queワ∝S【Fig・3a）・  

ThesesixnlisnlatChe≦onlypartlyexplahthedete⊂tion  
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Cゆ血  

10一町h＝〃HOlntuh亜onAIStan血dbr819VDMA（亡研k99J叫 

M柵†尉429 くトイン1＞  

b血lⅥtl矧叫咋翔一87－A  ＝H  

81射脚叫2pla釧a【甲l虚偽1  

81射血Anqp廿咋 

Rg・lβ叩p岬00t如叩l地血bin亡dw如th亡in－hou父お甲Y叩d亡rnOmaI  

¢Ohd緑ふn毒血ngaTaqMa叩而b亡】abdlld頑thFA叫／TAMRA即du5モdat  

伊2押t舶Iand抽a湖Y画or汀忙du雨亡rnOr・mal00鵬欣ね益戚－－卵tO血d  

nud血a；id仰巾伽亡緑雨－W油げAM／88むand山S亡dlat 

donationleyel，itwチShardlydeteftabk、WhentIl七routine  
pro⊂亡亘りふ【鮎pointsm血odIwasus亡dfor、Calcl血domof血  

∝耶如昭一pO享nt．Wもen仇ecrossimg－pOi叫WaSCal⊂山atedwith  

叫alternativemethod（se⊂Onddもrivativemaximup，m叫Od），  

th亡Valueoftk亡んssi鴫－pOintwas｛dmpambl亡tO血one  

obtainedwiththeRodleaSsay．Theampli負cadonplotofsanq）1e  

1634290btainedwi血涙in－houseass吋Showedav餌y  
Shau9Wampl抗cationsignal（Fig．la）・ne也i－d亡aS亡．如3321，  

isaplasmasimplewithanalmostlpO－folddifferenceinload  

bdWeentheRocheand也ein－houseassays．  

B19Vge叩tⅥ血喀  

1n亡a血亡aSe，伽sequen誓Ph153トbp魚■a匹intov仁山pphg  

也eNSトⅤア1托gio云■ofBl⇒vwasdd亡血扁edandalign亡d  

WithB19Vgenolype］．2anJ3sequenees丘omGenBankThis  
alig叩entWaS鱒dt叩0抑dap叫Ogem血廿∝．早SShown  
inFig・2・Thetreedeadyshowsthatca軍S一石3429（notdeteded  

bythe．inーhouseassay）and903321（notdetectedby・gle・Roche  

assay）a托StRinsofB19Vg印0切匹1紬d血at二⊂aSe2Ⅳ458  

（notdetectedbytheRodleaSSay）isaB19Vgenotype2st7＞in．  

◎2007▲¶lモAu仇Or（s）  

Jolmdcomp鮎tion◎2007LBla⊂kweIIPt）bli血ingLtd．，Vhtshn9噂is（2007）93，208－2）5  
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AJ249487   

ÅXOO3421   

NC－α：痛295（V9）  

朗タⅤがJ  
AY鎚2125   

DO234769  

DQ40め05  

AY083234（D91一り  

AY糾7977  

DO2封779  

AY脚4ア5（A6・2）  

AYα鍾476（Aむ81  

EFlざ‖a8（207458）  

AJ717293  
βJタyがヱ  

EF216869  

AYO44a箔（LaLけ  

AY90細7（lM－81）  

mま迫ヰ26  

EF151136（1欝429）  

EF151137（90332り  

DO293895  

AY504945（NA叫  
朗タl′〆JR9・2？坤叩ワeやtr竺OtPaγ0Viru5早】9  

（819V）DNAsequenQeSfrornthreeB19Vvariants  

（9033礼163429and207458】and819VDNA  

父qUen亡亡SWithpubli如亡d9帥OtYP亡～f由m  

Gen8ank・The5equ亡n亡eOfa153G－bpfragment  

CO汀BPDndingtopa代Ofth亡NSトW】化g伯nWa5  

1瓜亡dto亡托at亡th亡tre仁  

、ÅF161226  

M13178（Al」〉  

AF162273（HV）  

ト＋一－」   
0・01  

囲Ro¢heBlクVDNAas組y  
R）m仰 Ml＝州∈R  REl／ERSE 円【ェH∈R  

叩  

一丁－－－－－一一－－一一一一一一－－－－－－－－  

－－－一一－－－′一一一－－－一一－－G－－－－－  

岬＿墓＿  脚丁 玉  
捕V n川⊂（mt子吉1  
90：13Zl  
l丘‡4之9  

紺mP亡j  
81凱r G椚j   …一丁一一入－－－－－－－一一一G－－－－一－－  ⊂一－⊂－－－－－－－－一一一⊂－一－一一A一－－－－一－一丁－－一一一－－一一－一丁－－－  －－一…－－－－……一－－－－－－－－ G－－  

匝）h－hou鎚Bl！）VDNAas姐y  

R洲D PR腑   椰 8エーD工NG 醐   咽 珊  

90；1ZI  
M4Z9  －－一－－一－一一一－－－－－－＿－  －⊥－－一丁一一－－一一－－－－－  一－－一丁…－－…－－－－－†＿－＿＿  

諾岩音珊TYPEj  

…TYPEj  
Fig・3Sequen亡亡Ofprimersandprobe－bjndingregionofth⊂Roche（a）andthein－house岬819VDNAassaYS・TheB19VgenotYPe15qUen⊂eAF162273was  

usedforref亡renCe：819Vsequeneesofsamples9033211163429and207458w亡realignedんiththeco｛re！POndingregionsfrom8i9Vgenotyp亡2（A6strain：  

AYO64476），B19V9enOtyP亡3Ⅳ9strain：AX00342り．andtheB19VDNAruncontroLTheJengthofbothprim亡rSOftheRo亡h云testkas5umedtobe25bp．  

1dentica，nudeotidesascomparedtoth亡refereneesequenc亡arehdicatedトI 

failureoftheB19Vgenotype2sampIe207458．Inaddition，  

thesequenceof207458harboursthreemismatchesinthe  
fbrwardprimeTandtheal；eadymentioned亡うTmismatehin  

thereversepnmer・Ofnote，Fig．3aalsoshowsthatthesix  

mismatchesintheprobe－binding regionareprDbablythe  

mainreasonwhytheRo⊂heassaylSunabletodeteetB19V  

genoⅣpe3strain5．   

Withresp．ecttotheinーhouseassay，SequenCeanalysisof  

Sample163429〔B19V genobrpel】revealed amismatch  

（C→T）intheprobeTbindingr咤ion肝ig．3t））・Thismismatch  

appearstohaveledto a dramaticdestabilization and a  

decreased．hybridizationtemperatureoftheThqManprobe・  

Indeed，theampZiA⊂ationsignalofthissamplecouldbepartly  

re5tOredwhenthestandardannealingtemperatureof600C  

◎2007¶leAu也or（s）  

Jotmlalcompiktion◎2007BIackwdIPublishingLtd．．VaTSaJ7guEtzis（2007】93，208－215  

1  
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revealanyB）9Vgenotype20r3positivedonations．Candotti  

etal．［20】screeneddonationsfromtheUKandsub－Sal1aran  

ÅfricafbrthepresenceofB79Vgenotypes．Genotype3B19V  

WaSfoundtobeprevalentindonationsfromGhana、Dona－  

tionsoriginatingfromtheUKMalawiandSouthAfricaonly  
hafbouredB19Vgenotypelsequences．Baylise［al．【5］tested  

52plasmapooIsfromninedi駄rentmanufhcturersanddid  

notdetectanyB19Vgenotype20r3sequences．These  
manufacturingpooIsweresour⊂edfromdonationscollected  

inEuropeandNorthAmerica・ThestudyofGiermane（al．  

【21】representingatotalofl・5miMion donationsforUS  

SOurCePlasmadidalsonotrevealanyB19Vgenotypes2and  
3sequences．   

B19VgenoⅣpe2sequenceshavebeensporadicauyfbund  
in hnalcontainer plasma produ⊂tS．Schneiderefat．［22］  

reportedB19Vgenotype2sequeneesinhveoutof202（2・5叫  

batches of⊂lotbg fhdor⊂On⊂entrateS．Recent studiesin  

lookjngatthepersistenceofB19Vintissuesamplesco）lected  

inEuropehavesuggestedthatinthosepeopkbornbefbre  

1950，eithergenotypelor2B19VwerefbundtobeLpreSent，  

Whilethosebornafterthisdatewerepredominantlyinfkted  

WithgerLOtyPelB19V【23］、Thismaye坤1a山一Whygenotype  

lB19Visfbundsowidelyinthe⊂urrentblooddonorpopu－  

lation．This study fb⊂uSed on highload B19Vinftcdons  

ratherthan・lowloadpersistentinfktions．Astheprevalen⊂F  

OflowloadsofB19VDNAinblooddohorsiarOundlqb（2O）7  

0urStudy⊂annOteXCludethatthα亡mightbeasignifkant 

numtnr（〉fB19Vgenotype2persistentinftction5，eSpeeially  

in、Olderblooddonors、 

Fromthepr亡Viouslypublishedstudies［5：12，14いtwas  

alreadyknow鱒thattheRodleaSSayWaSunableto・deteet  
B19Vgenotypes2and3variants．Thisstudyunrav郎thF  

mole⊂ularrtasonsfbrthisdetectionfhuure．W坤セゆ吋to  

b山九genp切）eS2and3B19V，也erear亡仏陀eやism如拙怨血  

theregionoftheforwardprimer．Inthecaseofthereverse  

primer，thereisasinglem山：ationiTlgendtyDe3．whil亡there  

aTe～伽omuta血鮎brgeno明■e2；On…ftks亡mut叫OP5i5  

locatdator 

accountsfbrobservationsmadeinotlrPreViousstudyandh  

thispresentone，Wheredlerei声aredu⊂tionintheamPIi触細on  

Ofgenotype2；whenanalysedbygelelectrophoresis／arld  

⊂Ompa托dtogepoWpeSland3【5】・Whuざau伽∝gen鴫中電  

areaTnPlihedinfhePCR－genOtyPeS2andうarenotdetFCted  

inthereal－timeassayformat，generatingnoamplifkation  

Plots・Thisfhilureisaconsequen⊂eOfsixmisrnat〔hesfburLd  

tobepresentintheregionboundbythehybridizationprobes  
With伽se｝iんsg亡nOⅣドS∴   

Twodis⊂rePintsamplesYereClassi鮎dasB19Vgenotype  

l．Sample903321wasunder－quantinedby2logs・inthe  

Rocheassayduetoonemismatchatornearthe3’－endof  

thereversepnhler．Theother由mple16342うwasnotdetected  

by也ein－house義sayb亡QuS亡Ofone血mat⊂h（CJ甘in血e  

probe－bindingregion．ThisB19Vpolymorphismwasilso  

wasloweredto580r560C（datanotshown）．Thesame   

polymorphismwasidentihedin acommer⊂ialfh⊂tOrVⅢI   

preparadon（codedF8－87－A】producedintheUSAwithan   

explrydateof1987・ltwasfbundtogiveiveryshallow   

amplification plot vely similar to that observed for the 
plasma163429（Fig・1a）・  

Evaluationofamodifiedversionofthein－house   
TゝqMan鮎Say   

Thein－houseB19VDNAassaywasperfbrmedusingtwo   
difftrentversionsofthelbqManprobe．Theoriginalprobe  
【5）wascornparedwithamodihedversion⊂OntainingLNA   

bases．Inthemodihedprobe．LNAbaseswerein亡OrPOrated   

awayh’OmthesiteoftheC→Tpolymorphismobservedin   
strains163429and F8－87－A．7heLNAbases wereincluded   

toenhan⊂ehybridizationtothetargetsequencebyin亡reaSing   

thermalduplexstabilityandTtSultinginimprovementofthe   
amplihcationplot．Figurela，bshowstheresultswhe柁the   

twoversionsofthe由robearecompared．一meseamplihcation   

plots fbrstrains163429and F8－87一Ånow appearveTy  

－Similartothewild－tyPe▲Samples・rnereWere▲nO－di鮫rences   

observedintheamplific 
COntrOIsYYhethertheorigina）versionoftheThqManprobe   
WaSu鋲d．o一也eone⊂OntainingLNAbases．  

Dis亡uSSion 

WeappliedacommerdalrRoche）andanin－houseBIJ9VNAT   

assayfbrtheprescreeningofmorethan2・6mi11iondonationS．   

TlleRocheassaywasdev亡lopedpriortotheidentiFicationor   
B19Vg亡nOⅣpes2and3andthモーefbr亡0山ヅd亡ted5B19V  

genOけpel．1もein－houseassaywasdesign∈dtoin⊂1ude   

genotypes2ind3．ThreehighloadB19VDNA’sa血Pleswere  

identifkdthatgavediscordantrestdtsbetweenthetwoB19V   
DNAassays．Twoofthesesamples（9Q3321and163429）んere   

⊂1ass漁ed as5trains orB19V gemo如亡－l．On亡′Of′也em  

（207458）was⊂1assi鮎dasB19Vgeno如e2虞ねi云．恥our   

knowledge，thisisthesecondpubli⊂ationonB19Vg亡nOtyPe   

2bNAinadonationofEuropeanorigin．Thefirstreportcame   
丘omGFrmanyt18）・Thecondu＄ionfrom 

n叫higbv最1loadB19Vg帥0研）i2in良頭onsar亡ra托   

a叩OngblooddonorstesteqbySanquin，Withonlyasingle   

CaSeidentihedin2・6iniIliondonations．Thisstudy．亡Onnrmed   

theresults丘omanearlierstudy，inwhich321manufh亡turing   

pooIs（representingmorethan9500OOdonationsfromThe   
睡仇edands）正代te虞dwi血色g亡mO句中亡2－ahd3－甲∝論c   

PCRassayandnoreactivepdo］swerefblund（datanot血bwn）．   

知肌Ipやio由 

B19V官印0明，eS2and3isveⅣlowamongblobddono－S   

fねmt：urope．恥egaardとrαJ．【19】知心わdmoB19Vgenoりp亡3   

sequenとesin100000Danishblooddonatiops．．Ho吋nよretat．  

【14】analysedl如160Finnishblooddo血鮎hsanddidmot  

◎2007¶l亡A11血or（s）  

血md00mp弘也on◎2007Bla亡kwdlPublishingLtd．，挽ー助呵血If∫（2∝ⅣI93，208－215  
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214 M．H．G．M．Koppdm射＝汀d・  

nudeoddepolymorphismsthatcana触tassayperformance．  

Where newviralvariants areidentifled，andthis extends  
beyond B19V kit marlufa亡turerS are facedwith validation  

andregulatoⅣChauengestovaryexistingtestsorintroduce  

new ones．Such changesimpaet upon the end－uSerS  

imp）emendngthetests．Prevalencestudiesofvirusvariants  

maybeu5ehltodeterminewhetheritisnecessarytobroaden  
thescopeofaparti⊂ulartest．   

7nsummary．weidentifledoneB】9Vgenotype25trainand  

twoB】9Vgenotypelstrainsthatwereunder－quantinedor  

notdetectedatallbya⊂OmmerCialandanin－houseB19V  

DNA assay while screening more than 26 miilion blood 
donationsinplasmapooIs．As⊂OmParedtoB19Vgenotype  

2straiⅢ，theprevalenceofB19Vgenotypelvariantsnot  

detectedbycommer⊂ialorin一houseassaysmightbeinthe  

鑓memng亡OreVenhigher．   
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Improveddetectionofacute  公表国  

parvovirusB19infectionby  
immunoglobulinMEIAcombinedwith  

研究報告の公表状況  anovelantigenEI九Corcoran．A．  

販売名（企業名）  etal．VoxSanguinis，93．216－222  

（2007）．  

本稿では，ヒト血紫中における別9ウイルス抗原を直接検出する酵素免疫測定法（EIA）について報告した。アッセイ       の検出限界は10 使用上の注意記載状況・  

pg／mLの組換えVP2カブシドタンパク質であり，理論的には1ml中に1．9Ⅹ10E6個のB19V粒子を検出できることに相当  その他参考事項等  

研              セイを用いて2003年2月から2004年7月の間にオランダにおいて無症候ドナーから採取した70のウイルス血症性の献  

かった。興味深  

セイではヒトパ  

とで，819V感染  

CRに替わる最近  

要  の町感染の有効な療出法となると思われる。   

報告企業の意見  今後の対応   

法に関して今後  

る酵素免疫測定法（EIA）について報告した。抗原にはP2カブシ  
ドタンパク琴を用いた。特に，・B19IgM検出を組み合わせること  
で，効果的に感染初期のサンプルを検出可能であることを示して  

いる。本方法は，B19ウイルス1，2及び、3型を検出可能であ、り，  
測定感度も十分に高く，PCRに変わる測定方法として期待され  
る。  

弊社のポリグロピンNの製造に使用されるミニプール血柴にお  
いては，ヒトパルボウイルスB19に対するNATを実施しており，  
10E5IU／mL以上が確認された場合は，そのミニプール血熟ま製  
造工程から除去している。琴在の科学水準では，ヒトパルボウイ  
ルスB19を確実に不括化する方法は存在しないため，感染リスク  

を完全に排除することはできないが，伝播の可能性は非常に低い  

と考える。  
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lmproveddetectionofacuteparvovirusB19inftetion  

byimmunoglobuJinMEJAincombinationwithanoveJ  

antigen EIA 

九Corcoran．1s．K亡汀．－G．E＝0代1M．Koppe血an2技S．D叫亡3  
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V郡・翫沼野再再  BackgroundandOQjectivesAlthoughparvovirusB19isasignihcantbloodproduct  
COntaminant，ftwmethodsotherthanpolymerasechairlreaCtion（PCR）havebeen  
developedtodetectthepresenceoftheviruS・  

Mate血IandMethodsAB19antigenerLZymei‡一munOaSSay任LA）hasbeendeveloped  

andthesensitivityoFdetectionisascertainedusingdi］utio 
proteinVP2and10－fblddiJutionsofB19viraemicserum．Oncetheassaycuト0ffwas  

established，apanelofviraemicdonationsA（n＝70）wassereenedbytheantigenEIA．  

TheB19immunoglobuJinM（lgM）andIgGLStatuSOfthesespefimenswasaJso  

determined．DuringscreeningofblooddonorunjtsbyquantitativePCR，7Oindividuals  

wereidentihedwithlevelsof’B19DNAgreaterthanlO6IU／miatthetimeofbIood  

donation．  

Resu（ts ThesensitivitypftheB19antigenEIAwasestimatedto beeqhivalenttQ  
betweenlO8and109TU／mlB19DNAorト10pg／mlofreeombinantcapsidprotein．  

B19detectionwassigniheandyenhancedwhenviraemicspecimenswerepretTeated  
WithalowpHproprieta7yIモagent．UnlikeLOtherviruS－detedionassays，detectionof  

theB）9antigenwasnotafftdedbythepresenceofB19rgM：orIgGantibodies・rn  

addition，theassaywaseapableofdetecthgdlthreegenotypegノOfhumaneTythroviruS・  
Combinedspe亡imenanalysisbytheB19antigenassayandaB19IgMassayfhcilitated  

thedetectionof91（恥of－acuteB19in良ctionsinthetestpop山ation．  

Cone［usionIncombinationwithB191IgMdetection，aPplicationoftheB19antigen  

EIAisaflexibleande柏cientmethodofdetectingreeentB19infb⊂tionand〔an  

beuseda5analternativetdPcR．  

KeYWOrds：antigenE仏，B19IgM，bloodproducts，erythrovinlS・  

和げ涙d了J9斥bruロ′yフ007二  

仲通d74血什亡2α）ス  

ロe叩fd描九∩だ2α）ス  

PUわ／励亡do／l／血7A咽U5r2αγ  

fetaldeath［3］．The recentimplementation ofminipool  

polymleraSeehainreaction（PCR）s⊂reeningproceduresfor  

pooledplasma．⊂OmbinedwithmandatoryEuropeang血ielines  

onac⊂eptableBl、9contaminationofhumanimnlunOglob山in  

PreParations（＜100001UImlB19DNA），Willminimize  
・B19contaminationandimprovet！leSafttyofpooledblood  
produ⊂tS（4，5］．HoweveJltheextremeJyhighlevds占fJi’19  

扇nemiainI∝亡ndy山鹿dedindMduals（10りⅣB191）NA／n－1）  

【6J，aSymPtOmaticB19il血ctionsandtheresuien⊂eOfthe  
ViruStOmanyOfthevirus－ina⊂tivationpro⊂eduresmeanthat   

Jntroduction   

ParvoviruS B】9（B19V）infヒ⊂tion ofimmunocompromised  

patientsmayresuItinseveremorbidityandmortalitytl．2］・  

MoIでOVerlB19infktion ofpregnant women maylead to  

肋〝6卯∩正作亡：AmandaCorcor叫Biotrinht亡川ationaL93Th亡Rbe．  

Mou両Merrbn．C0．DubIinllr亡Iand  

トmai】：amanda．cor⊂Oran＠biot－れje  
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B19s⊂reeningand eliminationarestulproblematic（7．81・   

AlthoughPCRis⊂urrendythemethodofehoice，eOntamination   

k別eSdu血gsci亡e血g軌accumt亡e叫hroⅥmsgeno如e   
dete⊂tionllO】andlackofindividualdonationscreening   

ne⊂eSSitatecondnualevaluationofemergingte⊂hnologiesto   

ensu托bl叩dproduct温良呼・  

C11rrently，B19viralcapsidproteinprodu⊂tioninlJil，Ois   

detected byimmunofhores⊂ent Staining and receptor－   

mediatedhaemagglutination（RHA）as苧aySWhereasviraI   

DNAproductionisdetectedbyPCR．dotblothybridization   
andquantitativePCR（qPCR）［1ト15】．Rlndoesnotdeted   

theB19antigenattherequiredsensitivityinspecimensthat   
⊂OntainB19TgGIM［）1，15】．Thisisuna⊂Ceptableespecial1y   

When B19IgG posidve soIvent／detergenトtreated pla草ma．   

contaminatedwithB19D7JA，桓sbeenshowntotransmit  

in旭on【16】．  

B19antigendetettionbye！lZy血eimmunoassay匹仏）is   

analtemativestrategyfbrindividualdonorsc；eeningbut   
mayalsobc・COllfbundedbylowassaysensitivity，di恥rendal   

阻dMⅣb蹟W∝nVP2Qp貞dandna伽eI主19andgendet適on   
andB19andbodypre鑓nc鐘（17，1軋¶leB19antigenassay   

d亡虻痛bed吋lo血nピーαJ．い8】hasana押arelltSenSitiv吋Of  

‘’‾def仕ti砧臨髄亡0’正bi鵬緬モ‾VPL2臨画id蓋‾ofl伊再壷碑扇面   

TrLl；however．appti⊂ationoftheassaytonativeB］9antigen   

det画細鵬S′一n雨⊥demo血由t¢d∴  

UsingaFoodandDrugAdmini5trationrFDA）＜1earedB19’  
［gMEtAt19LBeersma亡†aL（20）hav亡Shownthatinserawith   

B19，D恥1eyelsigreaterth坤1がperml．B19T脚JeaCtivi野   

always亡XCeeds3・O（EL＾tIut－Orf＝1・0）、Thus，iLisdcarlhal  

血叩ー甲Gn⊂亡Of・BI9′呼Zゝ鳩M庵血ibodi亡Sinserais 

Ibrthepr亡Se［1⊂eOrB19L）NA．Tl］isobscIYalionr叩一鳥t：ntStlll、   

nrstdataunambigu叩S虹⊂OrreLatingB19vira！rI鱒dwithT卯   

an正bqylevds．Importan鴫再talsopmvkksR汀analtemativ亡  

Strategy，employingsimultaneou盲B19TgMand，－antigen 

detection，tOOVerCOmethes叩Sitivityissuespertainingto   

B19an糠ndetectioniniTtdividualdop？ruTlits・Here，W亨   

showthitsuchastrategyfhcilititesdetectionムfB19antigen  

level主inplasmadonatiom5．  

Materialsandmethods  

B19aJltigenEIAoptimization  

Re⊂OmbinantB19W2capsidsweree坤ressedandpurifled   

asp托Viouslydes⊂ribed［21】andkreluSedforsheepaLldrabT   

bit▲immuni2ation；AfhnityLp叫鮎dsheepfgOLCanti－B19VP2）   

WaSCOatedontomi9rOtitreplates（NuncMaxisorp，Roskilde，  
‘Denmark）andth∈rabbitIgG（antiiB19Ⅵゝ2）wasco一申gated   

tohorscradishpcroxidasefHRPLasd亡SCribdbyHermanson  
【2礼ahdwas血父d＝bd申dGap血rd819antigin・   

Optim益lIgG（anti－B19VP2トplate－COatingconcentratioふ   

（4pgJmi）叩dcortiugatedilution（lI4000dilutipn）were   

establi血edbytestingB19⊥viraemicandnon－Viraemi亡plasma   

Spe⊂imens．Dilutions ofB19VP2capsids from O・01to  

10000ngImlwerealso analysed bytheantigenEIAto   
determinethelimitofdettxtionintemsofproteinconcentra－   
don・T鵬meanabsorbanFeOfthenegativecontrolforea〔h   

batchofVP2plusthreestandarddeviationswasusedtoset   

theassaycuト0ffvalue（COV）．   

Tb determine sensitivityin terms ofB］9viralantigen   
detection，Viraemicplasm卑WaSeValuated（qPCRtestingwas   

perfbrmedattheNationalGenetics7nstitute，CA，USAand   

resultswerereportedincopies／ml）．Themeanabsorbanceof   

apanelof201non－V血emichumanplasmasamplesplusthree   

StandarddeviationswasusedtosettheassayCOVThis   

WaSmat⊂hedtoadilutionofaB19－Viraemicplasma．whi⊂h   

WaSuSedinallsubsequentassaysasa⊂ut－0ffcalibratorand   

fh⊂揖tateddeterminationofthepositiveornegativestatusof   

Spe⊂imenstestedontheantigenEIA．  

Specimenpreparationa皿dhnalassayprocedure   

TtstplasmaandcontroIspecimenswerediluted（l／5）inalow   

pHproprietarydiluent（⊂itratebufferTCOntainingdetergents；   

availaLble打omBiotrinlnternationalLtd．，Dublin，lr亡1and）and  

→were add占dLiolgG‘（anti－gj9VP2）sen云iti衰d‾hi⊂rOWelIs  

（100pIperwell）fbrlh．Following’awashstep，therabbit   

TgG（anti－B19VP2）－HRPcoTかgatewasincubatedinthe   

Wel15fbr30min．Tttramethylbenzidine substrate（BioFX  

LaboratoriesTnclOwingsMills，MD，USA）wasaddedtothe  

We11sfor3Dmin．ne reactionwasterminatedusinglN  

Sulph町icaddandtheabsDrbancewasmeasuredat4与0／630nm．  

Thepresen⊂eOfB19antigeninasamplewasdetermindby   
theabsorbanceratioofspe⊂imensampletocuトOffcalibrator   

Sample・（indexvalue；Ⅳl．Spe⊂imensyieldingindexvalues   

≧1・OLwere⊂lassedpositivewhiJethose＜1・Oweredeemed   

negat毎e，  

Parv飢和也sB19IgMandIgG  

AⅡspecimensinthisstudywerescreenedfbrB19IgMand   
b19fgGusingcommercialassays（Biotrihlasdさs⊂tibed   

plモ扇ou51y【211．  

DonorscreeningbyB19qPCR   

TheblooddonorpopulationinTheNetherlandswasscreened   
forB19Voveran18一町OnthperiQd【February2003－July2004）  

uSing＿qPCR analすsis asdescribed previcLuSly【12】・Ttst   

pooIsof480weremadefromsmallerpooIsof48donations・   

Apdolid帥t伽dw池＞′l♂Ⅳ／血B19DNÅLwasr亡SOlvd扇a   

testpooIsof48donationsandsubsequentlyeightdonations   
to毎⊂ethfViraemi⊂donods）．1dentiRedviraemi〔donations  

（n芋70）wefethenusedtoeValuatethefl19antigenEIA［］2】・   

ResultswereexpressediJITUlmll23l．TTleCOpi6－tO－rU⊂OnVerSion   

fa⊂tOrhasbeen⊂al⊂ula！edprevi0us1y・tObe3・34【14】・  

◎2007Bio扇nI祀emdonal・  
血町nal⊂○Ⅱlp払血n◎2007BladwdlPⅦbli血ingLtd．一触助喝油壷（20ⅣI93，216－222  
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819DNAIU／ml  

Rg・2D亡t亡「minationofa「雨g印おSay父n5itjv和USingtitrationsof  

POIYm洞S亡Chainr亡∂⊂tion（忙Rトquan輔亡dvぬ亡mic5Pe⊂im印ゝⅥ「∂emic  

ptぉmaBt72（diamo＝ds）．8t73（i甲ard．8t80（triang16I∂ndg印OtYP亡2  

Bt81（⊂jrc16）w亡red亡Cimallydilutedh819n亡gatjves亡ⅢmtOd亡t亡rm両  

aミSayCUt－0托  

0・001 か01 0・1  t l0  100  
Coれ¢8ntrさ伽rVP2小少hI）  
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 Non－viraemicplasma remainedunreactivewhensuhiected  

tothe5amepretreatment（datanotshown）．Assayspecifkity  

WaSdeterminedbyscreeningnon－Viraemicplasma（17＝20），  

a1lofwhichwereunreaetiveintheantigenEIAbasedonthe  

⊂uトOffcalibratorsample（datanotshown）．  

…The－aSSay SerlSitivity【Jimit oFdetection）was estiTnated  

usingdnutionsofviraemicspecimensandwasshowntobe  
appro裏mat亡1yb亡血圧丑4×】07and4×108⊂叩1eSperml  
B19DNA（Fig・2）・HowFYeいhecut－0ff⊂alibratorusedinthe  

EIAcontained109eopiesperhlB19DNALaSdeterminedby  
qpcR．whidlequateStO2×107copiesBr9DNApermierowe11・  
Tofurtherde負nethelimitofdetection，plasmaspecimens  

（，Zゴ17），⊂OntainingarangeofB19DNA〔OheeJltradonsand  

B19TgM／Greactivity・WereSubsequentIys〔reenedinthe  

antigenEIA．Thblelshowsthat53qb（9／17）ofspe⊂imens，au  

ofwhi⊂h⊂Ontainedgreaterthanl・4×10））copiespermlB］9  
DNA，Werealsodetectableintheantigent三l＾．OrleSpeCimen  

川ntaining7・2×10もcopiespermlB19t掴A，WhicbwasB19  

7gMreactive，te5tedbordedinepositiveOV＝1・0）intheandgen  

EIA．AJlremainingspecimens，Whichcontainedlessthan  

l・9×107copiespe王mlB19DNAandeitherB19rgMorTgG  
Orboth．wereunreactiveintheantigF．nE7A・   

DetectionoftheB19antigeninthepresenceofspe⊂imen－  

dさrivedB19－Spe⊂ifieIgGorTgMisessentialtoavoidfhlse  

negativity．職ble2clearly山ustratesthatspecimen－dedved  

B19antigenisdete⊂tableinthepresenceofbothB19TgGand  

lgM（nゴ8），IgMonly（1L52）orTgGonly（fl＝3）・FurthernlOre，  

B19antigenisalsodetectableinspecimensBt72andBt73，  
whiehcontainedB191gM（Fig．2）．Itisdear．therefbre，that  

onlyB191evelsgreaterthan4×107B19DNAcopie5perml  
aredetectableintheantigenJEIAandthatthepresen⊂eOr  

at）Sen⊂eOfTgMorIgGinthespe亡imendoesrLOta恥ctdetection  

oftheB19antigen『ig．2andTable2），Aspecimencontainjng  

町山rovirusgenotype2（SpeCiTenBt8りwasdete⊂tedasweu  

aseJythrovirusgenotypel（specimensBt72，Bt73andBt80）  

htheantigenE仏fFig．2】．Furthermore，eJythrovirusgenotype  

才  

．≠  

810DNAIU仙I  

Rg．1D亡Rrh－i雨tb巾fB19a浦g帥印行hiimねunbi主立9（日Al蕊云Y 

父化iti扇町（a）1加oind叩印d帥tbatche50一代印両bha両田匹idⅥり（仰礼  

Vb56（亡ir亡l亡～】卸dVbS7（tria叩l琶）w亡「亡d∝imillyd封ut亡dtod亡t亡rmimas～aY  

s亡鴨仙i吋（bI（：omparkonof叩頭m亡nd“ム印築山父dint帖d血dionof819  

v厄I日野ids・Spe亡im印5W亡托dilut亡din亡ith亡ー紘一bu什亡「亡d～alin亡Tw亡町ト20  

印Sl〕（亡Iear如6）ora10W・p叫叩ri亡t引Yや卸t脚kdbox亡SI・【mrba巧  

repr亡S印tth亡St∂ndardd即iationf和mth亡m亡an・  

Results   

Assayoptimizationahdvalidation  

FiguJt：）ashowsiden鮎alstandardcurves［absorbance．，OI6，。nm  

vs．B19reeombinantVP2⊂aPSid（On⊂entration（ng／ml）】  

generated fmm twoindependent batches ofrecombinant  

VP2てapSidsintheB19antigenEIA．Thesestarldardcurves  

showthattheminimaldete亡tablel亡Vd ofB19VP2capsid  

detectableノwaso・Olng／ml．whichtheoreticaJlyequatesto  

l・9×106viralparticlesperml・   

However，detectionofB19viraemicplasmainthesame  
assayfbrmatrequiredtheimplementationofanalternative  
specimendiluent（Fig・lb）・Here，dilutionofviraemi⊂SpeCinlenS  

（n＝16）inalowpH．proprietary′diluent，COnUaredtousing  

Tris－buLferedsalineTween－20r用ST），facilitatedaconsiderable  

increase山viruSCaptureinthehqjorityofspecimens（0－tO  

30－fold＝）nlyQneSpe亡imen（3・9×10．Oru／mJB19DNA）that  

wasnegativeforB19IgMdidhotd短playasignincantsignal  

increasepost－treatment，butdidremainpositive．lnterestingly，  

thetwospecimenswiththehighestabsorbancevaluesin  
theassaywithoutlowpHpretreatmentwereIgMnegative・  

◎2007Bio扇nlntemational  

Jol汀nalcomp鮎don◎2007B】ackwe11PublishingL吐血助川タ〟油f∫（20併） 
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Tabt亡1Parvoviru5819血t亡dionbyantig帥  

印可m亡immunoasay（E叫ands亡rOlogi亡al  

ana幅i～（8191gMandlgG）ofsp細川亡n；  

pr亡Viou～lYquant血dbYPOtYm悶S亡dain  

代aCtion（PCR）（印Pi6P亡rm軋Forth亡anti9亡n臼A  

anind亡XVa山亡（lⅥ≧l・Okpo5itiwHandく1・Oi5  

d亡emednegativeト）・ForboththeB191gMand  

lgG8AtV＞1・1isposit叱Ⅳ＜ひ9i川喝ativ亡；  

andlVb亡tWe亡n＜ト1andlV＞ひ9i5d亡亡m亡d  

亡q山vocalkq）  

q代罰（∞Pi6P亡rmけ Anl句enE】A IV  知叩Itid亡nt浦亡r lgMEIA Ⅳ  
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1000n少m】  100n紳卜  1tIn少ml  

Protoin¢On¢8n廿atbn  

Fi9＿3ConlParisDnOf亡rythrovirusgerLOtY匹1and3VP2rea亡th，itYinth亡  

ant；g印帥叩m亡immunoas町田札6彿叫匹1匝由ー如柑ho鹿脚t狛in亡d  

ba可andg帥Ot叩亡3（diagona川n亡dand酬dlba汚）祀00mbiれantV陀■w芯  

decima11YdilutidineitherTris－buffe托dsalin亡Tw亡研一2qfTB5T）（ckar抑d  

diagonal伽亡dbalS）orthモP叩ri亡tary10WPHbuf托ー他作ZOnta川n亡dand  

fi［kdbars）．Errorb？rSrePr6entthe5tandadd亡ViationfroふthcmearL  

3recombinarLtVP2capsidsexhibitindidJl如ishablereacdvity  

intheassaytogenotypelr亡COmbinantVP2（Fig．3】・  

Donorsampleev山ua軸n  

During an18－mOn払period，appr血坤呵yl・4mi11io  
donatiorLSWCrCtCStedrbrt‡19t）NAinTT）eNe（herlands［14）．  

and70⊂aSeSOfa可miItOmati⊂do血相（0・005叫両地l亡Vdsor  

B19DNÅgre衰亡rthaTl・1061UImlwさrtidemti鮎d．Ofthese，  

49／乃（7び恥）t亡よedposidv卓On也ean鴫enE肌a5SaybrB19  

◎2∝ⅣBiohinIntemadonal  
血umal⊂Omp鮎鮎n◎2007Bla⊂kwdlPubli血ingLtd．，Ⅵば助喝血ね（卸叫93．216－222  
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108107 1伊   10tO   1011 101Z  10†1†Ot0  100  1が   10ア1が  

8t8DNA（ル／mJ）  

Fig・4AsummaryoftheB19antigenenzYmeimmunoassay（EIA）andimmunoglobulinM（JgM）EIAreactivityofthepane10fviraemicdonors，AnindexvaIue  

（lV）＞1・1（denotedby＝ndiseonsideredpositiveonboththeBl射gMEJA（用Iedbars）andantigenEIA（⊂leaTbars）．They－aXiswa5trUnCatedforc（aritY   

卸囁：3・】×106－3・2×1012IU仙；mean：トlxIOlヱIU／ml，   

median：］・2×1012ruImlBJ9DNA）（Fig．4）．Thus，Fig＿4   

depictsthe⊂OmbinedB】97gMandantigenEIAdataofthe   

70viraeJT）i（：SPeCimens，andthe；tLaXisisarrangedtoshow   

therise（106－10urU／ml）andsub5equentdropinviraemiawith   

thedeveloprヮentofB19TSpeCihc7gMantibodies（101Z－106  

∵1U／ml）ニーTtstingfurther痢由Iedthattherpanelt）f扇raemic   

SPe⊂imenswaseitherpre－Orearlyantibodyseroeonversion   

asnonecbntainedB】97gG（datanotshown）．  

Therewas apositivecorreIation（eorTelation coefhcient   

r＝0・81）betweenthelevelofB19DNA（qPCR）andthelevel   

OfB19antigememia【antigenEIA），butthisrelationshipwas   

notdir亡CtlyprDPOrtional・Concordance‘betweenqPCRand   

theantigerlEIÅwashighestwhenviraemiatitrt：SWerehigh  

／（＞lxlO］InJ／mi）・Oftheviraemicdonorspe⊂iTnenS，27（38・6％）   

testedpositive什V＞1・1）orborderlinepositive（twospecinlenS   

Wereequivoeal：TV≦1・1，Ⅳ≧0・9）forB19IgM（Fig．4）．The   

SPeCimens Chat were equivocalfbr【gM readivity reacted   

StrOmglyintheantigenEIAけⅤ＞19）．T加overlapbetween   

thetwogroupswasconsiderableand17qbofthespecimens   

testedpositivefbrbothB19TgMandantigen（Fig．4）．Signi－   

nくantJy．91qboftheviraemicdonorswerepositiveforeither   

B191gMorantigen．Thus，the5edataclearlydemonstratethat   

thecombinedimplementationofa女reeningaJgorithmfbrB19   

IgMandantigenreadilyfaciJitatesthedetedionofspe⊂imens   

containinggreaterthan106IU／mlB19DNAequivalents．  

Discu5Sion  

HerewedescribeaB19antigenEIAforthed止モCtdete⊂tion   

OfB19antigeninhumanplasma．Thedete⊂tionlimitofthe   

assaywasopOlngImiofpurihedrecombinantVP2⊂aPSids   

（whi⊂htheoreticauycorrespondstol・9×106viralparticles   

perml）．Usingd血tionsofviraemicserum．the示nsitivitywas   

estimatedatbetween4×107andlO8eopleSPermiB．9DNA   

eq11ivalents・T71eantigenEIAwascapableofdetedingboth   

erythroviruSgenOtyPeS2（viruS）andう（rt：COmbinantcapsids）：  

Whentheandgenassaywasqsedtote5tB19vimemicdonations，  
70％tested positive ofwhi⊂h had vira11oads between  

3・lx106and′3・2×101ZIuml．   
B）9dete⊂tioninplasmawasgreatlyenl1anCed吋SPeCimen  

acidincation・ThelowpH⊂Onditionsmayactbydisrupting  

theviralcapsidintoitsstru⊂turaJsubunits，makingitnlOre  

畠d嚢虫ibl亡tothさCaptu托antibody．Alth石嶋hiiw云ipreviously  

thol噌htthatB19Vwashighlyresistanttophysicochemi⊂al  

treatments，mOrereCentWOrkhasshownthe・SuSCePtibuityof  

B19Vto）owpHtreatment【24】．BoschetdetaL．［24】showed  

thatB19Vwas如activatedbygreaterthan5logsafter2hat  

pH4andthatin托ctivityalsodecreaseq．   

Wh 

p托thespeeimensthatgavethehighestabsorballCeValues  

WereB19TgMnegative，implyingimmunecomplexesh山der  

detection．However，Whenspe（imenswerepreparedinlow  

pflconditions，neitherthepresenceofIgMnorIgG，eVenat  

highlevels，affktedthedeteetionofB］9rhble2）．Itisprobable  

thatacid拍⊂ationcausedthedissociationofanylmmune  

COmplexespresent．False－negativeresultsduetoimmuno－  

COmplexe5PreSentaprOblem fbrB19RHA assays，Which  

仁XploitthebindingofaB19VreceptortoredbloodceJJsい1］．  

Hence．theRⅡAassayisineffktivefbrantigendetectionin  

SpeCimensthathaveseroconvertedaproblemresoIvedbythe  

B19antigenEIA．   

B）9detectionbyPCRhasagreatersensidvity，butsudlaSSayS  

havemanydisadvantages（e．g．potenda7⊂rOSS－COntamination）  

notsharedwjtharlELl．First，althougherythroviruSgenOtyPeS  

maydivergesignincantlyatthegenomi⊂1evel【25．26］，  

requi山鳩primeroptimization【】3］，theredoesnotappearto  

beanyantigenicorimmunologicaldifftren⊂eSbetweenthe  

genotypes．TheantigenEIAcoddidentifygenotype2eryth－  

roviruSandgenotype3re⊂OmbinantVP2capsidsatthesame  

seTLSitivityasgenotype一・Thisissuppbrtedbythefhctthatall  

threeerythroviruSgenObrpescanhaemagglutinatehumanred  
blood⊂ellsandaJsoin良ctmydoid亡ellswithequaIefneiency  

【27］．S亡⊂Ond，thesignineanceofDNAinplasmapostviraeTnia  

◎2007t）ioけinImtemational  
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1  

isunclearaslowlevelsofB19DNA⊂anPerSistforseveral  

yearspost－inftction．evena鮎rlgMislostandIgGreactivity  

hasbeenestablished［28】．AvinlSdetectionassay，however．  

allowssimultaneoustestingofhundredsofspe⊂imens．is  

suitableforlarg亡一SCalescreening，ismoree⊂OnOmi⊂aland  

hasasholter也meto階ult．   

CombinedB19antigenandIgMEIAanatysisoftheviraemic  
donorspecimensrevealedthat91％ofthedonorspecimens  
⊂Ouldbediagnosedasacuteihfktionusingthisscreening  

algomhm．Previously，CIinicalsamplestakenfrDmindividuals  

withasuspe⊂tedB19infヒ⊂tion，WhidlhadalevelofB19DNA  

greaterthan105ru／mi．wekshowntobepositiveforspecihc  

7gMalso［20］．ThiswasnotthecasewiththeDut⊂hdonor  
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individuals whoseimfヒction was detected due to routhe  
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rgMantibodyamdappearan∝Of野mptOmSSuChasrashand  

aJthra）gia・IgMser？COPV乍嘩P聖甲uSeSa、rapidde⊂1ineofviraI  

titre．The70viraemic specimensidentifkdinthis study  
showe｝d・a’typi⊂alⅥTaemiaandIgMsero云ムnvとrsionpattem  

肝ig三L4），Cbnflrmi∫唱Lthat’thedonorsamplesarerepreseptative  
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ヒト血液製剤のパルボウイルスB19汚染に関するゲノム増幅法の標準化についての国際ワーキンググループ会議（2007年3月開催）       使用上の注意記載状況・  

で協議された請題の要約である。  その他参考事項等  

パルボウイルネB19の新規の遺伝子型が発見されていることから，規制基準を満たすた削こは核酸増幅法（NAT）による血躾プールの       BYL－2008－0304  

スクリーニング手順を更新する必要がある。そのため，本会議は，管理分析機閑及び血衆分画製剤の製造者間でのパルボウイルスB19  

研 究  

報  て似通っており，′invitro試験で感染性の差は認められなかった。遺伝子型1及び写は，熱又は低pH条件に対し同等に不括化される   

告   

の 概  。， 
妻  ていた。  
本会議では，特性が十分に明らかになっている標準物質を用いたアッセイの標準化につ‘いて合意が得られた。これにより，パルポウ  

イルス別9の種々の遺伝子型を示す血膿検体パネルが作成されることが示唆される。また，会議中，パルボウイルスB19株の新規DNA  

配列がある場合ほデータベースに蓄積し，廟覧可能な状態にしておくべきであることも強調されていた。   

報告企業の意見  今後の対応   

パルボウイルス819の新規の遺伝子型が発見されており，規制基     引き続き，パルボウイルスB19の亜型の検出や疫学に関する研究の進展   

準に対応するためには，パルボウイルスB19の検出アッセイを新  
たに触発するか，又は高感度，或いは特異的なアッセイにする必  

要があると考えられる。  
弊社のポリグロビンNの製造に使用されるミニプ「ル血柴にお  

いては，ヒトパルボウイルスB19に対するNATを実施しており，  

10E5IU／血 

造工程から除去している。現在の科学水準では，ヒトパルボウイ  

ルス別9を確実に不活化する方法は存在しないため，感染リネク  

を完全に排除することはできないが，伝播の可能性は非常に低い  

と考える。  一－  
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toharmonizeresu］tsobtainedfbrthedetectionandquant拍eationofdi能rentgenotypes  
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NationalInstitutefbrBiologicalStandalてIsandeontrol叩BSC）  

？n2Mard－2007・T71eain－Ofthtnleetihgwastoidenti＆ways  

toprovideappropnatereftrencematerials，tOSuppOrtthe   

fntrodu⊂tion   

Since2004，Europeanregu】atoryrequireTT）entShavemearlt  

thatplasmausedintheproductionofanti－Dimmunoglobu］in  

andpoo］edhumanp］asmatreatedfbrviruSinactivationmust  

bescreened 

DNAdonotexceedノ10TU／pl【ト3】．P】asmadonationscon－  

taininghightitresofB19Vareremovedbythenlanufacturers  
OFpJasmaderivative5，andtheappropnatepooIsarヒteStedby  

agroupoft三uropeanOff．cialMedicinesControILabo］TatOrie！  

（OMCLs）forsubsequentbatchTelease．Screeningi5Perfbrmed  

using nudeie acid anlpl泊cation technique（NATトbased  

assaysfbrB19VDNA．冊eintroductionofdleSeregu］atory  

requirementswa5underpinnedbytheestab］ishmentofthe  
f）rStWorldIlea】thOrganizadon（WTIO‖ntel¶ationalStandard  

forB19VDNA（NIBSC⊂Ode99／800‖4】．Thediseoverythat  

B19V was more genetically diverse thaiiwas odginal】y  

砧√Jぢ匹〃虎〃（仁SalIy入8ay梅Div畠ionofⅥrol咽≠Nat加a＝nstitutefor  

Biofogl亡aJStanda（dsandControl．BlancheLane．SouthMirnm5tPottersBa〔  

鮎rtfoidsわire川630G．UK  

トnl∂“てsb叫is＠nib5Caぐ．uk  

74  

209  



StandardizatjonorNATassaysfbrB19V 75  

imp）enlentationoftheseregulationsandtodjs（uSShowbest  

tonspondtochangesinthemolecularepidemiologyofviruses．  

Classification of B19V 

DrK．Brown田eaIthProtectjonAgency（HPA），UK］described  

the⊂riteriausedbytheICTVtoclassifyviruSeS．C］ass拍cation  

bytheTCTVdoesnotextendbeyondsp∝iesandnoぐOnSider－  

ationisgiventoeithergenotypesordades．lnthecaseof  

B19V，itisdassifledasamenlberoftheLhTVOVirfdLZefhmily，  

belongingtotheerythroviruSgenuS．WhiJesequencecom－  

parisonsarebe⊂0minginereasingIyimportantinclassif】Cadon，  
Othercriteriaareconsideredin⊂1udingmodeofl叩Iieation，  

Virusstmcture，genOmi⊂Organization．traflSehptionaZ and  

biologjca］properties・TheTCTV－hasclass拍ed the reぐently  

identifiedvariantvimses，SPe仁清callyV9，0riginauyidentifkd  

irLFTince［8】，Å6【9］andLaLi【ld】asstrainsofB19V【6】．TT）e  

geneticdiversity（）ftheB19Vstrainsfa）1sintothreewell－  

recognizedgenotypes【5］，Whichcanbeconf］rTnedbypairwise  

Sequen亡eidentity profiles．Nu⊂leotide divergenceis  

appro丈imatelylO－15qbbetweenthedi飲代ntgenOtypes・lT）eSe  

Bl・9Vstra・insarecleaIlydistinctfromothererythroviruses，  

SuChastheprimateparyoセiruSeSVi川SeS【pig－tailedぬcaque  

parvovin】S（PmPVl，rhFSuSmaCaquepaTVOVirus（RmPV）and  

血ianparvoviruS（SPV）】・andmoredistanもtentativemembers  

SuChasbqvinelpa7VOVirus3andehipmunkparvoVirus．  

DrBrownmehtionedthatthetworecentIyidentifledhupan  

ParVOVimses．thatis，humanparvovirusPARV4（1り2）and  

hutnan bo⊂aViruS［13】，ar亡quitedistihctfromB19Vand  

WOu］dnotbediscussedfurtherduringthemeeting．   

Regulatory issues 

Dり．－M．SpieserfEDQM，Strasbムurg，France）summarizedthe  

B19Vtestkitmeetir）gheldatEDQMon9November2006，iTL  

responsetodifftrencesiTltheab盲1itybflaboratoriestodete⊂t  

genotype2B19VGenotybe2B19Vhisbeenidentifkdin  
PlasmapooIsthatareundergoingbatchreleaseinEurope．The  
assayavailablefh）m九Rocheissuitableonlyfbrthedetection  

Ofgenotype：1B19VTT）eArtus（Qiagen．HaTr［burg；Germany）  

assaydよeetsgenotype亭andsomeofthegenotyp亘3viruses．  

Bothcompaniesareaddressin＄theshortfiusintheeurrent  
assaykits・Currently，theOfflcial’ControIAuthorityBatch  

ReIease（OC＾BR）guidelinesrequirethedeteさtionofgenotypざ  

1B19Vand滝⊂Ommeildthedete⊂tionofviruSe去suchasA6  

andV9（14】．血ebatchrelea5eadVisorygrouphaveendorsed  

theproposalthattheguidelinefbrB19Vshouldbeupdated  
torenecttherequirementfb；thedetectionofd消如叩tViruS  

genotypesand．bemandatediilthePh．Eur：   

DrM」凡Yu（仁enterfbrBiologiとsEvaluationandReseareh；  

CBER，Bethesd左，MD，USÅ）revi軸edtheUSFoodahdDrug  

Administratipn’s（FDA）preViousdiscus苧ionsonNAJtesting  

fbrB19VintheUSA・Mostsourteplasmafractionators  

performin－plりCeSSB19VNATtesting，eXCludinghigh－titre  

donations fbIlowing nlini－pOOltesting．Blood⊂01）e⊂tion  

establishments voluntari）y retrieve and discardin－date  

COmpOnentSfromdonorswithhightitresofB19VDNA，tO  
prevさTlttheiruseintrahsfusionreぐipients．＾ninfu去ionof  

acoagulationfbctorV777productdevoidofaqyanti－B19V  
Whichwasderivedfromplasmavps⊂reenedfbrB19VbyNAT  

inamini－pOOlformat，Withanovera11loadofB19VDNAas  

Iowas2×104ru・hasbeenShowntotransmiti）一aSerOnegative  

recipient［15】・FormanufhcturingpooIB19VNATtesting，  

theFDAiscurTentlypTOPOSingalimitof≦1047U／mlfbrall  

plasma－dehvedpTt）ducts・TheFDAhasreviewedandapproved  

SOmein－house別9VNATprocedures，fbrmlnl－pOOIsand  

manufheturingpooIsundertheBio）ogicsLieensing＾pplica－  

tionsortheirsuppIementsforplasmaderivatives．B19VNAT  

assaysar亡requiredtobevalidatedasanalyticaIpro⊂edures  

andshouldbecapableofdeteetingalIvirusgenotypes．Tnthe  

RJture；theFDÅmayconsiderB19Vtestingasdonors⊂reeni鴫  

becauseofknownrisksinindividualswithchronicanaemia，  

those who are・Pregnant Orimmunocompromised．Su⊂h  

screening would be dependent upon the availability of 

sllitab）ecommercialkitsandsufflCientresoIutiontime．   

Preva［enceandclinica［propertiesof  

differentgenqtypesofB19V  

Ms K．Hokynar（Haa正maT）Institute，Helsinki．Fidand）  

desrribed smdies where B19V DNA was identified in skin 

biopsies・Sequ甲CearLaIysisidcntif］edmoredivergen‡viruses，  

nowrecognizedasgenotype2B19V［10］．Analysisoftissue  

Samplesr和mNorthVた或EuTPpeねu亡dtoidenti身genoⅣ匹  

3B19V；however，genOtyPeS］and2were both readily  

identinedindividualsbornpボorto1950，Whuethoseboma触r  

thisdatewerepJtdominantlyinitctedwithgenotypel【16l．  

h，も汀和StudiesofthethlてegenOtyPeSShowednodi穐rences  

ininfヒctivityorintheaetivityofthep6promotehWhiとhis  

mosteffIcientincellspさ血issive’fbrB19Vinfection，Land  

e仙ancedbytheexさitssionofNSl【17】．Serolbgical⊂rOSS一  

代aCtiviけ由ムb5eⅣedbe加亡印B19Vgenot沖eSland2using  

recombinahtir）tig帥Sandsdra丘omindividualsinftcted  

withspedncgenotypes【77］．Ållthree・genotypesofBt9Vare  

extremelysimi1arl⊂OnStitutingasingleserotype，Withamino  

aciddivergencefbrVPlnogreaterthan4qb．   

Prof毎sorS・Modtow（U11jversityofRegensburg，Gemlany）  

des亡ribeda⊂Jiniea］ぐaSe．Wherearenaltransplantrecipient  

developedtransientaぬemiaandadlritisand 

With B19V Detai］ed血Olec山aranalysis revealed thatthe  

Patientwasinfectedwithagenotype2B19VAreviewofthe  
oIiginalassaysperfbrmedshowedthattherewasdi取rential  

se孟sitivityfbrthedifft托ntgerLOtyPeSOfB19VThepatient  

Showedpersistent．highlevelsofB19VDNA【＞1011genome  

equivalents（㌍q）／ml】andepisodesofsモ）ereanaeTitia［18】・  

Treatmentwithintravenousimmunoglobulin（rVTG）lowered  

◎2007TheAutllOl相  
Journal⊂Omp鮎doll一◎2007Blackwd】Pub】i主hingttdJ血Ⅷ函画血（卸08）94，74－80  
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ViralIoadsandresoIvedanaemia．AF［er4years．B19VDNA  

and antトB19VIgM antibodies were stilldetectabIe．The  

Patient subsequent】y started to deve）op anti－B】9VIgG  

antibodies．BothTgGreactivityandaviditywerecomparab）e  

insera fromgenotypes］arld2B19V－i］1Fectedindividuals．  

When⊂hallenged byenzyme－1inkedinlmullOSOrbent assay  

（ELTSA）usingantigenFmmtheVPl－uniquel‾egio11h川1aJl  

threegenotypes・7twasnotedthatthiscasepresentedinavery  

Sim血‾Way［00neSSeenWithagenotypelB19Vinfection・   

Epide11－iologlCalstudiesofB19Vinfectioninb）00ddonors，  

PregnantWOnlenalldchi］dl－eninGhanaweredescribedby  

Dr D．Candotti（University ofCa111bridge．UK）．ln Ghana．  

approximateJy8（袖ofcllildrenhavea11tトB】9VlgG，risingto  

8び柚inadults．Vira1loadsandlevelsofalltトB19V7gMare  

higherinchildren．TTlerateOfpersistenli11ftctionis～l・4恥．  

Oneorthe．moststrikingobservationsofB19Vinfectionin  
Ghanaisthatthecircu］atingvirusesarealmostaugenotype  
3t19］．DNAsequeIICeanaIysishasrevealedthattheger10type  

3virusescanbediv阜dedintotwosubtypesorclustersthat  

differbyll10rethan5qbnucleotideidentity【20】．7lleSehave  

beentermed3aalld3b，andtheclu5terlIlgisiJldependelltOf  

thel‘egionoftheB19Vgenonleanalysed．ThenucJeotide  

substitution rates were examined for B19Vin Ghana and  

COnlparedwithV9，theprotobrpegenotype3vinlS，identif）ed  

nearly10yearsago【8L7twasFoundthatlikegenotypel  

B19VandcaninepaT’VOV如ses．thegenotype3vjmseshave  

anunexpectedlytlighrateoFevolutionarychange［21．22】．It  

WOuldal）Pearthatthe【ype3aand3bdusterswerederjved  

fromaFOnln101－anCeStOraPprOXimately5OOyears ago：  

howevelltllereisawideinterva】around（hisdate．   

PresenceofdjfferentB19Vgenotypesin  
pla5maPrOductsandsusceptibilitYtO  
inactivation   

ProfessorA・－M．Eis－H臼binger（UniversityofBorul，GelTllany）  

reviewedstudiesperfbrmedonfactorV7ロalldねetorTX⊂OnR  

⊂entrateStOdeterminetherrequencyofcontalllinationofthese  

productswithgenotypesland20fB19VAtota】of202diト  

托rent］otsofc】ottirLgfhぐtOr（On⊂entrateSWereeXamined．Older  

PI－Oduetsuseduntildleeatly1980sthathadnotunde噌OneViral  

血activatiol用rOCedures（21tots，rePreSentingeightdifferent  

PrOducts）welでCOmPared with1110re reCentbatchesin use  

betwee112000a11d2003（181lots，rePreSenting13differenl  

PrOducts）．lntl－eFactorⅥTTs，8鞠werecontaminatedv］ith  

genotypelBl9Vand14％werecontaminatedwithgenotyl）e2．  

InthemorerecentfhctorⅥ7Ts，46牝IWereCO］1taminatedwith  

genotyPelB19VaIldl・6qbwerecollta）11inatedwithgenotype  

2（twoproductswere⊂0－eOntaminatedwithgeno9，peり・The  

highesttoadsofgenotypeIandgenotype2B19Vwere～1d7  
and～10Sgeq／ml，re5PeCtivdy．Itwa5Sugge5tedthatthimuch  

lowern－equencyofdetectionofge［10tyPe2B19Visdueto  

generallylowerprevalencecomparedtogenotypel【23］．   

DrM・W・Yu（CBER）describedastudy】00kingatねctorV¶I  

COnCentrateSuSingaconsensuspolymerasechai11reaCtion  

（PCR）brge・一OtyPeSト3For B19V fb1lowed by specif）C  

restrjetionendonuc】easedigestionoftheproducttodis〔血一ト  

illategenOtypelfromgenotypes2alld3．Ara11geo［products  
（＝＝202lot5）ofdiffe）ingpuljtyproducedbefore1984ul】ti1  

2OO4wereanalysed・Ofthese179lotswerepositiveintheinitial  

SCree111ngaSSay・andasingIelot、斤om1997，WaSpOSitivefor  

B19Vgenotype2・DNAseque一一Ce早l－alysiscor南rn一edthe  

g帥OtyPeOfthisviruS・Thisflnalprodu〔tdidnotcontainal－y  

genotyT）e］B19Vandtlleloadforgenotype2was103geq／ml．  

lIlthecaseoFmorereeentlots，⊂OntaminationwithB19Vwas  

genera11ylessn－equent，reneCti∫lgtheimplementation of  
NATs〔reeningbythenlanufheturersr24］．   

D．－M・N叫i．1g（PaulEMichlnstitute；PE7，Langel一，Gem－any）  

presenteddataonbehalfoFDrJ・BI伽1el（PET）compaling  
the biologicaland physicoぐhen－icalproperties ofB19V  

genotypesland2（iso］a【elM，81）［25］．lnfectionofdleCdl  

lineKU812Ep6withthetwoB19Vgenotypesrevealedthat  
therewerenodiffererlCeSjnexpressionofthecapsidateither  

the nlRNAorprotさinlevel．Therma】inactivation occurs  

throughthedisiI－tegrationofthecapsidproteins，Withno  

di恥rencesobselVedbetweenthetwoge一一Otyl）eS■Vi一うonswere  

lleatedandsu句e（tedtoDNAsetreatmentpnortoSouthenl  
blottingtoanalysetheiJltegrityoFtheviralgenoI11icDNA．  

TreatnlentOf5％．a）bun－insolution，Spiked with B19Vand  

lleatedto560C・reSultedil－thesametempora＝l－aCtivation  

kinetics，reg？dlessofvirusgenotype．Simi1arina⊂tivation  

proflleswereobserved fbrgellOtype2B19V，aSlladbeen  

ShownplでViouslyforgenotypelB19VviruS，WllenSubjected  

tolowpHcollditions［26）．   

ProfヒssorJean－Pien－eAJlain（Canlbridge）outlinedaPCR  

i11hibitionmethod．utilizhgapreaれ1pliflcationsteptoquantify  

B19Vinactivation by photochemica］treatment using  

amotosalen【S59）．ThisnlOleclJarapproachtonleaSuli11gthe  

inactivationeffe⊂tSOfS59onB】9VhasbeenestabJishedas  

ana］temativetoE11LJi［roeultul－eOftheviruS［27］．   

Experiencewithcommerejalandin－house  
assaysforthedetectionaridquantificationof  
B19VDNA   

TheperfbmfaIICeOftwocomnlerCia11yavailablekitsforthe  

qltantiflca【ionofB19VDNAwasreviewedbyDrS．Baylis  

脚ⅧSC、UK）・TheflrStkiい11eRochepa7VOVirusB19quanti－  

f7CationkitfbrtheLightCycIerlOnlydetectsgenotypelB19V  

WnenequivalFnt⊂Opynunlber（108）wereanalysedforthe  
threegenotypes，nOamPlincatio［1plotswereobserve（lfor  

genotypes12and3B19V5inthisreal－timea5Say．However，  

analysisQFamplifkationproductsbygelelectlt）Phoresisrevealed  
thatauthreegendtypeswereamp）ined．withamuchreduced  
Signalfbrgenotype2B19Vsuggestingmismatche5inpri】l】el‘  

aIldprobesequerICeS．TnthecaseoftheArtusLb［AllPal‘VO  

◎2007Tll亡AlttllOr（s）  

Jo血malco－一顧atio－－◎ZOO7BlackwellPublisI－ingLtd．，挽－・血叩血－J5（2008）94．74－80  
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Threetestsareutili2・edtoreduceB］9Vviralloadsinplasma   

FractionationpooIs：aqualitativedonorsarnpletestFortestlng   
mini－POOIs；aSeparatequalitativetestfbrtheQCoffraction－   

ation pooIs：and a quantitativさtest using dual－labeIled   

fluorogellie detection probes fbr quality and technical   

OPerationsinvestigations．Aspartofon－gOingef70rtStOaSSeSS   

theperfbrmanceofthistestsystenl・thel）Otentialfrequen⊂y   

OfoccしIITenCeOfvarian［B19VgenotypeshUSsour⊂eplasma   

WaSeXamined・AT⊂hived 

elevated．plasmasamples（samplescontainingB19Vgenotype  
ltitres＞2×10～TU／mlandgenotypts2and3titres＞5×106   

亡OPies／mlwouldhavebeenex亡Iudedasaresu］tofscreening   

Withthedonorsampletest）we托reteStedushganuorogeIlic   

detectionprobecapab）eofdifftrentia】lydetectingB19V   

genotypes20r3・llleteStingof242large－SCateSamPIepobIs  

（3840samples）and609htem－ediate－SCalepooIs（960sanlp】es）   

fhi）edtoidentifythepresenceofB19Vgenotypes2and3．   

PCRanalysisof340individual．elevated’samplesalsofhiJed   

toidentifyB19Vgenotypes20r3amongthem．Theinabi］ity   

todetectBT9Vgenotypes2and3iJlmaterialrepresenting   

approximatelyl・5mimonsour⊂ep】asmadonations，Which   

SuggeStSthattheprevaIe．1CeOfthesegenotypeswithintheUS   

SOulてeplasmadbnorpbpulationisverylow．   

．ProvisionofplasmidcIonestoOMCLnetwork   
andmanufacturers   

DrJ・Fryer（NIBSC，UK）・discussedhowplasmid⊂lo 

representin8themainB19VgenotypeswouldtN：distributed   

throughthe nextEDQMPTSforlさ19VDNAlaterin2007．   

High－titre DNA stocks haYe been prepared fbr near Rl）1－  

1engthplasmiddones，rePreSentinggenotypes），2．3aand3b   

OfB19V（N8，A6．V9andD91・l，reSpe亡tively）．Dilutio11tOequal   

COPy numbergaveequiva］ent resultsusingaconsensus  

in－houseTaq叫anassayforB19VDNA【28】．Theseplasmid   

Cloneswulbedistribtlteda苧a′Validationl）anelon］yfbr  

・uSein the PTS，untila plasma reftrence panelbecome  

available．  

AvaiIabilityofB19Vviraemicp（asmafor  
代托rencepaneldeveIopment   

Genotype2   

Severalplasma units wereidentihed thatcontailled high   

titresofgenotype2B19V．DrM．Ges去ner（Baxter．Vienna，  

Åustria）descril］edtheB19VplasmasamplestFrmedTM－81   

and山一82．TM－81’wasahigh－titre（～11・3］og．。TU／mり  

genotype2pIasmasample，Whi⊂hhadbeensequencedand   
ehara⊂tedzd如Viously【25Iandshbwntobecross－n亘utralized  

bygenotypelSera．TM：82■repreSelltSaiubsequentbleed  

（4d町Slater）hnlthesamedonorYjitha血でOf7・4log．。rUInd・   

Dr云．Bayli5（MBSC）describedaplasmapool，SOur⊂edin・the  

LCkit，gOOdampliflcationp）otswereobservedfbrgenotypes  

l，2and3aofB19Vwhilethegenotype3bviruSWaSunder  

quant拍edbyapproximately2－3）ogsgeneratingmucllJater  

thresholdcycle（亡t）values，Whichcouldhaveanimpacton  

thethJモSholdconcentTationoflOTU／mlapplyingtocertain  

plasmapooIs［28－30］・PriJl－erandproIxsequenロ6areOferitieal  

importanceinthedetectionofvaJiantviruses．thisisfurther  
COmpli⊂atedwithIでquユren徒ntStOperfbmlquantit白tiveassays．   

DrT Cuypers（Sarlquin．AnlSterdam，the 

describedtheexperieneeofrunningtwoassayseoncurrently  

fbrB19Vha盲⊂reeningeentre．Theassaysi11Cludedthecom－  

merciallyavailableRocheLightCyclerassayandapreviously  

publishedtonsensusassay［28】，Va］idatedin－house．Screening  

assays，performed duringthさprevious2years．identihed  

threeinstanceswherediscrepantresultsoecurTYdbetwee  

thetwotests．MolecuJarchar3CterizationwaspeTfbrmedto  

identifythereasonsfbtthedis⊂repantreSults．Onesample，  

notdeteetedintheRocheassaywasfbundtobeagenotype  

2B19V，⊂Ontaining TrLutationsinthe primer and probe  

bindingregions・Agenotypetsample、IWaSunderquantifled  

by～2logl。intheRocheassaycomparedwiththein－house  

assay．withamutationatorneartheihdofthereverseprimer  
bindingregioninthe’kochete主t．Tnathirdcase，thさrevjas  

asinglepointmutationinthさprobebindingsiteofthein－  

houseassaシ，Which＞resultedinafhiluTttOdete⊂t盆genotype  

lB19Vintheplasmasamplヒ（31］．Genotypes．2and3For  
B19V、appeartObeveryrareinDutchandBelgiandonors・   

DrMartaJos卓11Grifbls，8arce19血Spain）describedthe  

Validation・Ofbothin→house・qualitatiJeand quantitative  

eonsensusB19Vassayilfbrthedetectionof－allthreegenobrpes．  

Va】idationwasperfbrTnedaceordingtocurrentguidelines．  

Parti亡darattentionwaspaidtoB19VassayspeciflCity，With  

no⊂rOSS－reaetivityobservedwithotherbloodborneviruSeS．  

AvadetyoFgenotype2ahdgenotype3B19V－pOiitiveplasnla  
Sampleswer亡analysed，andgoodeprrelationswereFbund  

Withpreviouslydeterminedtit托Sfbmotherlaboratodesand  

theolleSdeteminedbythein－housequantitativeassays．   

DrT．Gierman恥1ecris，Raleigh．NC，USÅ）wasunableto  

atten4themeetingandhispresentatiorLOn eXperiencein  
te頑ngforB19VgenotypeswassumTnarizedbyDrZedauth．l  

lDr6．むrlauth（8ax吋Vknna，九stria）sunlnlariヱdlhissp亡⊂iaInl代tingat  

SoGATXKhddin、Wa巧aW．肘and．ont2－13Jun亡2007．Atth亡父m亡  

me亡ting．DrsLRinck亡IandtGi叩一an（TaIecris．Rateigh．NA，USA）reported  

【hattheYhav亡identifiedahigh－1itrモ．highLVOtum亡genOtYP亡3819V  

Pla5ma・Thus．inordertcLharmoniz亡reSultsobtained叫eontroIIaboratories  

andptasma如亡tionatoqa9印叫P叩andc脚ね裾∩9亡aぐhofth亡thr亡亡  

g亡nOt岬60f819Vw‖b亡joindYfornlul訳edbYN帽SCandC8亡R＿ 

wi一版由Idat亡dtogeth亡rWith∂dditionalg帥叫匹2samp‡6抑db亡  

田Iib融亡da9ains＝h亡仙Jr亡nlWHO山根叩ation8tStandもーdbr81如DNA  

I9埴00）inan抽rnatidnalcoII如ra血s山恥Th叩や叩頭肌fron一  

触餅traOrdinary馳GATh咄tinga佗aVairabI亡al血相10Wlng義iムk：  

http：〟ww町1ihcjCukJpa代n亡rS才知G叩Mar亡h⊥20Ⅳ＿Pr6如btionゝhtnll．  

◎20（Ⅳ¶l亡Aud10r（s）  

血川mla】⊂Omp貼tion◎2007Bla⊂kwdlPublishingLtd．，撤助ー柳血i∫（20叫94、〆ト80  

212   



78 S．A．Ba二yli5  

USAcontainirLgagenOtyPe2B19V¶1epOOIwasidentifIed  

duetodiscrepantresults，uSingdi恥rentB19VNATassays・  

Tllispoo7contains6・2）og，。1U／mlofgenotype2B】9VDNA・  

TheviruSWaSnOtinftctiousinculture，andwaslikeJytobe  

neutra】ized by anti－B19Vpre5entin thepool・Despitethe  

plasnlabeingpooled，therewasnogenotypelB19Vpresent・  

DrM．Koppelman（Sanquin，Amsterdazn．the Nether］ands）  

descI・ibed tlleidentif］Cationoragenotype2B19Vplasrna  

sanlple（207458）．withatitreofN7log．。IU／m・Sequence  

analysisiJldkatedthatthisB19Vwasmo5tCtOSelyrelatedto  
theA6v血S［31］・DrJose【Grir？1s）describedanothergenotype  

2B19Vp）a5nlaSample．Thissa一一一pIewasidentinedbyusi－1g  

twodiffh－elltaSSayS：theflrStSPeCifI⊂forgenotypelB19V  

andthesecolld，aCOnSenSuSaSSaydescribedinherearlier  
presentatio11．rnlePlasn－agaVenegativeresultsiIlthegenotype  

1819Vassay，butwaspositiveintheconsensusassay・Tllis  

ledtofurthercharacterizationofthep］asmasample．which  

wasFoundtohaveatitreof7・3log．。TU／ml・Thesamplewas  

negativefbrarangeoFothervirusI一一arkers．andwasaJso  

llegativeforanti欄B19V7gGandTgM，andlikelytorepresent  

theearlyramp－upPhase・  

GenotⅥ）e3  

Wllileseveralhigh－titre，high－VO］uI一一ePlasmasampIeshave  

beenidentifledforgezlOty】〕e2B19Vthereis）imitednlateTial  

avaiIable Lbrgenotype3．DrD・Candotti【University of  

Cambridge）summarizedaseriesofc）il血alsamples．conlP）’js－  

ingbotl－genOtypeS3aand3bviruses・Noneoftl－eaVaiJable  

samp7esex〔占eded～6Iog．。TU／mtofB19VDNA・IIwas  

PrOpOSedtllatB19Vsamplesmightbesoughtprospe〔tively，  

byidentifying、PerSisterltinFtctionsinblooddo110rS（whieh  

Illayl－aVetitresashighas4－51og．。TU／n11）・However．severa］  

【housand donations would havetobescrモened．Additiollal  

soureesofgenotypes2and3B19VhavebeenFXamihedand  
theseincIudethescreenulgOfantトB19VIgM－POSitivesera  

fromBrazilia］1patientspresen血gwithl－aSh－1ikei］lnessby  

DrK．BIY）Wnl’HPA）．lnarecentlypublishedstudyhmBraziZ  

【32】，C）inica）sanp］esfrompatientswithB19V－1ikesynlPtOmS  

weretestedforB19VDNAandthevi711SgenOtyPedetermined・  

ALlthreegeT10typeS′OfB19Vwereider）［ifkd・DrK・Brown  

Outlit－edtIleaPPrOaChtakeninhisstudytJSiIlgbiotiny）ated  

PCRpro（1u〔tSandp†rOSequenぐingtodeterminethegenotype  

ofeach B19V－POSitjve saT叩1e．The一一一ethod wasvalidated  

usillgPreViouslyidel－tif［edvariantvimses［30］・Of50B19V  

IgM－POSitivesamplesstudied by（hisapproaeh；29were  

POSitivefbrB19VDNAbyPCRIT？ngingi11COn⊂entration  

hmlOltol（）10geq／ml．血esepcR－POSitiveV血SeSWereau  

genoけpel．withthrモeuhjquepoil－tmutationsbeingidentif］ed・  

AsmallstudywaspresentedbyDrS・tiaylisonbellalfofDr  

D．York（MolecularDiagnostieServieesPyLtd，SouthAfrica）  

and Mr D．Stubbings（NationaJBioprodu亡tSlnstitute，  

SouthAf）ica）．High－titreB19Vplasma donatio11S（1J＝9）  

Were genOtyped aIldin〔Ontl－aSt tO the flndillgS O71the  

WestCoastof－Aftica，the5eB19V－POSitivesampleswereall  

genotypel・  

Condusionsandrecommendations   

Overal］，based upon theelassiFICation bythelCIVaIldin  

tem－SOfwhatis〔urrentlyknow aboutthe biologlCalalld  

SerOlogicalp粕pertiesofthe differel－tgenOtypeSOfB19V  

thesegenotyl）eSClearIyr甲l－esentstrainsofthesamevil‾uS・  

Themorerecentlyidentifledvarial－tSaPPearr10ttObeso  
WeJIrepresentedinEuTOpeandNorthAmericaasgenotype  
］B19V HoweveJldifferentgenotypesofB19Vhavebee11  
fou11dindonorplasmatllathasledtobatch releaseissues  
and based upon recent PTS studies．some assays have  
PrOVedineffectiveindetectinggenob，pe2B19VDNAf7］．  

Inordertoharrnonizetheresu］tsobtainedfbrthedetection  

andquantif）eationof．B19VDNAbetweencontro11aborato－  

ries and［he manufbcturers oFp］asma delうvatives、itwas  

agr亡edthatstandardizatiollOfassaysusingwelI＜haracterized  

referencematerialswou］dl）etlleWayfbrwal‾d．   

ThecoIISe11SuSOPln10natthe nleetingwastoproduce  
agenOtypePaIle］ofplaslllaSanlplesrepre5entingthedi熊rent  

genotypesofB79VAsB19VDNAtestinghasaquantitative  
lilllit（101Ⅲnlり，any re良re11Ce panelwouldbelでquil℃d to  

renecttlleneedforaccuracyaroundthisthresholdconcentra－  

tion．Futurecollaboral：ivestudiesused toevaluateて：andidate  

l）1asnlaSanlPles Fora re托rencepalle］would、need to be  

calibratedagajnst（heWHOTnternationalStandardFbrBl9V  
DNA【4】．IntheabsenceofsLl爪cientgenotype3B19Vmaterial，  

itwasft］tthatclonedDNAsmaybesuitableforpreparIng  
apanel，untilaplasnlareftrencel）anelbecom云avaiJal）1e・The  

European common technicalspeぐjflCations R）ri17L，i［ro  

diagnosticmedicaldevicesperrrlitstheuseofmatさrialssucIlaS  

donedDNAs（independentIyqualltif）edbyspectrophotomet7y）  

where a suitable source of■native materialis absent．Wllat  

WaSemPhasizedtllrOughoutthenleetingistheimpo11an⊂eOf  

deposjtingDNAsequencefbrB19Vstrainsinthedatabases，  
toensurethatasnluChinformationisavadableaspossibleto  
enablegoodassaydesign．However．genelicvariationwasto  

beexpeぐtedi】1thefuture．incIudjnggenotypelB19Vvaliants，  

andl・obustasざaydesignisessentia）10deaIwithinevitable  

genetkcllaI唱eS．  
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別紙様式第2－1   

番号9  医薬品  

医薬部外品  研究報告 調査報告書  
化粧品  

識別番号・報告回数 
報告日 新医区分        触労働省処理欄  

①乾燥抗HBs人免疫グロブリン  公表国   

r般的名称    ②ポリエチレングリコール処理抗HB8人免疫グロブリン   研究報告の  Science2008；319：  アメリカ   

販売名  公表状況   1096－1100  
（企業名）  

メルケル細胞癌（Merkelcellcarcinoma：MCC）は、稀ではあるが進行の早いヒトの皮膚がんであり、主に高齢者や免疫抑制者にみられ  

る。われわれは今臥digitaltransc．riptomesubtraction（DTS）法を用いてMCC検体について調べ、新種のポリオーマウイルスを同定  
使用上の注意記載状況・  

研  その他参考事項等  

出されたが、体内のさまざまな部位から採取した対照組織では59検体中5検体（8射、対照皮膚組織では25検体中4検体（16％）でしか       代表として静住用へブスプリンー川の記載を示  
究  

報  

告  

あると考えられる。  （1）本剤の原材料となる血液については、HBs抗  

原、抗HCV抗体、抗HIV－1抗体、抗HI†－2抗体陰性  

の  で、かつALT（GPT）値でスク1）－ニングを実施し  
トJ  

槻  
ている。更に、プールした試験血紫については、  
HIV－1、HBV及びHCVについて核酸増幅検査（NAT）を  

要   実施し、適合した血購を本剤の製造に使用してい  

るが、当該仙Tの検出限界以下のウイルスが混入  
している可能性が常に存在する。本剤は、以上の  

検査に適合した高力価の抗HBs抗体を含有する血  

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

メルケル細胞盾の発生に寄与すると考えられる新規のポリオーマウイルスを同定したとの報告である。  た画分からポリエチレングー」コール4000処理、                ポリオーマウイルスに関   

ポリオーマウイルスは、直径40nmのエンベロープを有しないDNAウイルスである。  達する情報については、今   DEAヱセファデックス処理等により抗HBs人免疫グ   

静注用ヘブスプリンーIHについては、万一本剤の原料血紫にポリオーマウイルスが混入したとしても、EMC及び      後も注視することとする。   ロブリンを濃縮・精製した製剤であり、ウイルス   
CpVをモデルウイルスとしたウイルスバリデーション試験成績から、本剤の製造工程において十分に不括化・除  不括化・除去を目的として、製造工程において   

去されると考えている。  60℃、10時間の液状加熱処理及びろ過膜処理（ナ   

へブスプリンについては、EMC及びCPVをモデルウイルスとしたウイルスバリデーション試験成績からは、製造工  ノフィルトレーション）を施しているが、投与に   

程において不括化・除去が十分であるとは説明困難であるため、ポリオーマウイルスの原血燥への混入が判明し  際しては、次の点に十分注意すること。   

た場合にはその事実を総合機構及び厚生労働省に報告する。   

へブスプリン   
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incidencehas打ipledoverthepast2decadesin  
theUnitedStatesto1500casesperye訂（9）．Tt  
is one ofthe most aggressiveforn鳩Ofskin  
c甜Cq血out50％of如v皿∝dMCCpa血甜心  

肌ok⊂山rVirol呵yProg柑机肋ver頭yofP触burgh〔an脚  
ln血正巳肋何頭yofPitt加rgh，5117〔en抽Av印眠．5血e  
L8一冊鮎bt∫gh．PA1521；′US九  

tTk；eaUthor5⊂Ont血utedequa11ylothi5㈹rkTowhom  
⊂0rre叩0nd印（eihouldbe∂ddre55ed．【¶∂祉y（70＠PitL  
du（Yエ）：P；m9＠P血．edり（P－S．仙J  

0レomaviruseshavebcensu卿tedaspo－ aldlOughpolyomavinBin知tions蛍Ilp7t）duce  
tentia］etiologicagentsinhlmCNICer’tumorsinanindmddels，dlereisnoconc7usive  

SirH3ethediscovery ofm血e polyoma evidence血attheyplayaroleinhtmcancers  P  
viruS（MuPyV）byGrossin1953（］）．fJoweverl U）．771eSeSmal1double－ShndedDNAviruSeS  

109る  22FEBRUARY2008 VOL319 SCJENCE wsciencemag．org  

219   



t  

REPORTS  

Byv血Igenomewalking，WeSequenCed  
thecotTPleteclosedcirculargenomeofMCV  

（5387bp，prOtOtype）fibmtumOrMCC350．A  
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Sequen禦げig・2A）・MCVhasanearlygene  
exp偲S10nre如n【196b3080nuc】∞ddes（nり】  

COntainingtheTandgenlocuswith1g％eTand ・  
訂用心T㊥飢帽撼Ilg鱒叩鋸血hh勘画定昭ion  

00n血血唱Ⅵ〉1由dⅥりβq旧l血hg召血l昭  

bctwecn3156imd5118nL7beTantigenlocus h 
asfhturesmervedwith0therpolyomavirus  

uve9Imn血sorl缶S．G印eeXtm繋ionpTO蕎血g  
StudiesindicatethatMCCmaycompnsetwo  
OrmOl℃Clinical］ysimi1ardiseaseswithdisthct  

dol喝i窃（Jq．L鮎粒卿離欄Ⅰ℃0打払勒MCC  

OCq胴Ⅷ柁叫uendy仇訂＝Ⅸp∝鹿d乱mOn血－  

munosuppressed血ISplant andAlDS pahents  
（〃）．¶l鵡eSimil加点罵tOKS，卸imune一代1atd  

山mor也11SdbyKS－鮎SOCia扉h準V血5（ノブ），  

raisedleP”SibiutythatMCCm町alsohavean  
h旭ousong吼   
7bsearchfbrviralsequencesinMCC，We  
useddigitaltranscriptomesubbutionPTS），  
amethodologywedevelopedthatcaniden－  
tifyfbreigT）tranSCriptsbyusinghumanhigh－  
throughputcDNA sequencing、data（］3）．We  
generatedtwocDNAlibraries丘omatotalof  
fburanonymizedMCC tumors．Onelibraq  
WaSpreParedwiththeuseofmRNA丘oma  
Single tumor（MCC347），andtheotherwas  
PreP？redwithmRNApooled＆pmthreetu－  
mors（MCC337，343，and346）toincreasethe  
likelihood ofdetecting rare viralsequenccs  
（hbleSl）．   
FrmldleSetWOlib血jes，We叩dvdypyro一  
光qしl餌慮216，599and179，135d》JA父qum＄  

ト150b200bp）．111翁e395，734cDNA sヶ  
queno鵡Were扇mmedwithLUCYsQingency  
甲山Ⅵ血ttpPHREDm♂20Ⅳ鴫匝ー（J句．  
Copolymers ofadenineordlymidine、［poly（A）  

md画恒の，Ⅰ顎匹dve帆血虞00W・00叩l既iめ  
htman rqq andprimerad叩tOr叩甲l甲；  
We陀仏帥mVd，1脚心Ig382，747s∝ⅣenC窃  
b牒抑mahgh缶deuけ（片野i）血s吐Of血岱ち  
380，352（吸4％）濾g戚toll皿RefS印RN人  

mitoch珊drial，aSSdled dmsom喝Orim  
munogldbulinsequenαSinNationalCenterfor  
BiotdlnO】ogyIn鈷madon（NCBI）血tめぉ銭．  

Or血e代m誠ng2395HiFi功n虚血鹿S印u喝  
One hnscdpt（DTSl）丘om MCC347cDNA  
鵡卯由w血h柳＝omo】0幻′bA銭甜n  
monkey（AGM）lympl10trOpic polyom  
匹PyV）arKltohurmnBKpolyonuvinJSTand－  
gensequeT℃鼠As∝OndDTS叫t（DTS2）  
h由れOhoⅡ旧】0訂bd鴎俗鮎d匹郎omav血ssか  

quenc6butwasslibsequendyiden丘再edbyahgn－  
ingHiFic肌d血testothe丘山L］engthviTdgenome  

¢∝below）・¶一哉拇tWOS叫uenC6de血1eapre－  

Yious］yuTikJlOWnhtnuJIPOlyomaviJuthatwe  
鎚1】M故el∝u匹l画（MCVor入水：町Ⅵ  
b∝allSeOfitsclose由狛血血n‘南山MCC   
Rq）idampli方嘘onofd）NAen血O，RACE）  
extendedDTSltodlreediLbentcDNAsO＝ig．  
1B）さOn¢血相dptt血atd慮apoly（A）虚b  
h血eTantig孤叩Pち郡d廿〝Od）NA5花細  
山℃u由鮎sw飽kpoly（A）siteb払md肋t  
leng血鮎ioI旭前山h鵬nlor仇eh皿呵  
br小塙h¢p堰切光G騨汀給（mq  
（G血Ba止‥18駈08卯）珊Cわm？紛甲e3p14・2・  
Ⅵralhtegrationat鮎ssitewFSCOn血medby  
Sequ飢Cing DNA polymeraSe Chainreaction  
O）CR）pTDductswith血euseofaviralprimer  
弧dahmPmGp血耽’m¢Sameせm光  
RACE products wereindepend血dy cloned  
丘omMCC348，江tymPhnodemetastasis鮎m  
theMCC347primむybmo7；indicahgthatthis  
tumor was secded丘りm a Slngle tLmOr CeIl  
already positiveforthe T andgen－PTPRG  
鮎ion打肌SC叩L  

TantigpIS，includingcrl，DnaJ，  
Leu－X－Cys－X－G）u（LXCXE）  
bindir）g，and helicasebdcl10Sine  
（ÅrPa紀）domaim．Mu也do丁場h  

OrMm50訂d339b喝e T  
蝕mesarepredictedtotrunCate  
butむ℃un放eIytoa餌氾tSmauT  

pRBl－bin血唱  

mo弼 ongln－  
扇pho甲hatase  

血eC血l遁  
（pen r飽dhg  

血嘗eTpTOtein  
弧bgcnpTりteh  

既preSSibn・¶le r甲1icadon o噛nis higuy  
00nSαVdlw用1せ血ofo血訂pOlyom飢血旧由  
andincludes危如ur闇SuChasapolymhctand  
00nSeⅣdT血gen bin血gboxモS（負＆Sl）．  
MCV h粥最盛l飴t homology b血翁be－  
longingtotheMuPyVsubgmup andis most  
Cl（）selyrelaledtoAGMtPyVO7ig．2B）（J5）．Tt  
is moredistaJltly rela霊ed to known human  
匹1yo流血肌dSV00．Thep血cipdd朋托か  
帽血mMm50如dMm39訂℃a19ト  
如（1朔b2184噌dddollintbMm39T  
加dgen gme a一山争5－坤（5216b522011t）  
i加七onindleMCV339latepmmoteLExclud－  
ing也由esites，0nly41（0．8％）rLuCleotid虎di能r  

betweemMCV350and339．   
¶）hvぢdga鹿せ忙aお∝iadon蜘IMCV  

h餌on都道MCGwe00Ⅰ】1p訂d叫l℃rS鮎nllO  
MCCp頑中也や 

． 
dssuesbfnv牢Q甲鱒ysites（includingnine  
Skhiamples）丘om59pdentswithoutMCC  
（也bleS2）．Tも琶eSaI叩1e；W8℃ぬ00適vか  

レonashde鼠刀薗血1血y訂dt血brMCV  
positiYitywithtwdPCRprimersetsintheT  
血dg飢l冊（り’1andIJ3）訂d珊ein恥Ⅵ，1  

g闇℃（Wl）．n岱e■p血℃rSdoれ戊amp玉村ddI戚  

hum血BKVqJCVgpomicDNAorSV40ge＞  
noIT袷丘omCOS－7ce鮎．As∝Ond∞n廿01伊0叩  

CO叩OSedofskinandskintumorsamples丘om  
25imntmo∞mpetent andimmunosuppT％ed  
padents扇00utMCCweTeteStedwidlIJland  
Wlpljme指（t血IeS2）．S叩甲Ieswenさ－an血m－  

izedandtestedinablinded fhsTdon．Southem  

b】otdngorPCRp血u鵬ふ5p鵬medbin－  
αe貼e＄emitiv吋（触S2）．   

Or血e】OMCC山m併S丘∝nd蘭訪印tp㌣  
鮎鵬パ（80％）ⅦpC応i血eゐrMCV呵u印C拐  
byPCR咋ぬIelandtd）leSl）．Sevenhmrs  
Show由一曲Ⅶt an甲h点画jon，肌d ope血moT  

Wお印Si血eo吋鯛erPα－一弘u也emhybdd由一  

doTLMCC348（metastasis丘omMCC347）  

Fig．L㈱忙岳卸町 A  
ゆ射nG】Wd舶  
什om 似d mdⅦ肝  
⊂印加一曲加水e叩r656  

neul眠n血d眠ald画一  
nuくIear q申ke†aポn 之0  

叩廟di重唱一曲hg寵  
打om o仇er卯Ia仏和und  
戚加11耶腑34乳蛾  
hem∂伽頑h and eo如  
蜘榊20由i什 8  
毒喝収地由一ー甲貯  
感心10岬－）．㈱陶叩  
O一帖血d亡劇匹l押佃止  
n広t帽n5ホ昨in伽⊂0．  
3′・紬任map画ng of an  

州〔〔f血n廿ans〔l車k  

加綬n仇e川〔VTan旬間  
and human」打開G．A  

⊂DNA（0画d咽ba  
画押ー旧血仏側bTa頑蝉1  

厄n5d〆Wおbl血毎  
血洞匝d肱廿由  
一卸（DM＝Ⅶ＝酔  
雨d吋3L臥∝bm叩  
加圧mR岨父q此n邸  

PTPRGlntronl  

P叫鋤  叫■叫■   

∵‥∴＞  

m▼b■●plb  

（am耶）．0爬Ofwhi〔htem血ate5虚aviralp叫adenyl血m血and知和Ofwh竜山e舶nd紬鮎mkjng  
humanseq此n（eandkminateinin廿Onlof廿Iehuman〝搾Ggeneon（hromo知me∋p14．hdi（ati哩  
OfvねIDNA’細胞g相加n血○廿1e、tumOr【eug血相me．met肌＝血症humandi㈹正鵬n如匝減椚  

generぬdbyread－thro咽hofaweakpo桓denP血n軸nalintheviralTan6g如gene．］denぬIRA〔E  
PrOdudswereaLsosequen（edfrDm拍mphnodeneta5taSisofthisprimaTytumOr．  

1097   WWW・Sdencemag．org SC］ENCE VOL319 22FEBRUARY2tK）8  

220  



l  REPORTS  

MCC338（i撼l血ghmor丘りmMCC339）were  
加担p（おid化7れ0血，M（Ⅹ3里＝md封帖，恰  

ma元dn画ea触t血IgW他13PCRpI血す  
pa耶甲am血g血eMCV野mf批Noneoftk59  
conh］dssues，includingnheskins叩Ies，WaS   
匹由血ebymd00ちbu土伽8gaS廿血血  
bact dssAleS teSted weakb，FXX；itive a触PCR一  

弘u血≡m hy加地m（8％，P＜0・0001，tめIe  

S2）．V血1Tantlg印SequeTWWerereCOVered  
丘om血ree ofth6e Samples，CO血glow  
∝甲ynlmも訂inf誌don・Simil加％0山y40r25   

（16％P＝0．0007，tableS2）addidonalskinand  

扁■こま芋叫■  

SOmeS，thena～5・4kilobase（kb）baJldwiube  
present（inte訂atedl氾nCatenatedviruswil）ako  

苧enerateaJ・4kbband）；（ii）ifMCVDNA  
lntegTateSPOlycloruuy，aSmightoccurdu血g  
SeCOndaryin危cdonofthettmrifMCVis  
PaSSengerVhlS，thendi軌sehybljdization鮎rn  
di肋tbardsizesisexpeCbd；（iH）ifMCVDNA  
htegratesatoneora危wchromosoTnalsites，dlen  
thetumorswiu haveidenticalorneat＿idenljca】  

non－5，4－kb banding pattem去；Or（iv）ifMCV  

DNAintegmtesa＝山添rentchromosomalsites  
befbreclonalexpansionof仇eturnorce11s，dlen  
distinctbandsofdi能rentsizBSwillbepresent  
（monoclomh血か血e伊癒on）．   

Ei劉OrllMq：甲隕（鱒叩1es（hclu血g  
MC由48固率唾’如p岬闇7）dg琶佃かw油  
d紘B由嘘II掛軸画再桓頑ー血Ⅷt MCV  
h）心d噂競ふd垂鱒号甲頑強00dd＝0也es肌e  

tum甲POSidvebyPCRana）ysiswithmuldple  
P血函鞠3A血d触S3）・Monoc】onalvi血  
mt車中鱒煎baQemit）wasedd6ntwithoneor  
b血叩l寧h血赫：MCC339，封5，封7，  
期甥md352桓示ふ飽由）．E00M成一  
gesdon、OfMCC339；foT讐甲叩lらpfoducedtwo  

distinct7．5＿and12．2－kbbands山atwoLild aTise  

onlyifMCVis扁te紳a！asinglesiteindle  
n頑odⅣor血mrd鮎．MCC封4抑d350bm由  
haveepiso流山orhぬ辞血ヾOnCatemehcbamds  
（叩l品iふd，PattEmり．、MCC352hasamono－  
CloTlal血郡血npa壮em（∝山dm而l亀血，Paト  
temiv）onBamHIdjgesdonasweuasanint亡nSe  
5．4克bband（（pmmWh也（恥COTほistentw地肌  

山鹿騨1Ⅰ由00nq鹿m∝A」血℃e餌moⅣ喝卿涙  
byPCRwidledidjLmbromidestainhg（MC（コ37，  
343，and346）werealso negative by direct  
Sou血emb】0出ng．   

Tiblel．P（R for州⊂V DNAむ1仙⊂⊂ポssues．A  

Plus symbolindi⊂ateS that the sampLe was  
strong吋POS拍vebyethidiumbromidestalnlng  
onlyvdthoneormorepnmers．AminussymboL  
indi（ate‡、thatthetis5VeWaSnegativeforaLl  
叩mer5．E両バe5W仙both‘pluiand minui  
symbokindi（atethatthbsamplewasnegative  
byethidiunlbromidestahhgbutpositiveafter  
50uthernhybridjzatjonofP⊂Rprodud5．  

肌∈⊂蛍SeSh＝10）  

non－MCCsk血hT）OrSamples鮎mirrmrw－  
PeteTltand血mun岱uPpreSSedpaderdstestedfnS－  

itiveforMCVsequenc6口址Ie2ardtableS2）．   
Tb determine whetherMCV DNAwasin・  

tegratedintothetumorgenome，WeeXanhed  
MCCsamplesbydirectSoudlemblottingwith・  
out PCR amplification．WheTIMCV DNAin  

MCCtumorisdigestedbysingle－CutterreS扇c－  

doIleれdonuc】eぉ罵，SuCh astkoⅢorl】釘l正Ⅱ，  

andprobedwithviralsequence，fburpossible  
paaemsrcpredictedtooccuz：（りifdleviral  

t）NA exIStS aSfreely rephca血g chculaTePi一  

帥【鮒l  

；；i蒜i’  

．【仙  

桓国  
情糎柵  

8 含l血丁抑軸由  b咽QT8n‘90n  

Patient  TissLJe［D  州⊂Vpositivity  

州（⊂337  」⊥  

・
†
十
 
 

0
 
 

l
 
 

1
 
2
 
N
 
つ
J
 
4
 
【
J
 
′
0
 
7
 
7
 
8
 
9
 
ュ
 
 

仙（〔∋38  

日〔⊂339  

州（〔34ヨ  

州〔〔344  

日⊂〔345  

川（⊂34‘  

州〔〔347  

仙（〔348  

州〔（349  

州⊂〔350  

州⊂〔3S2  

＋
 
＋
一
＋
 
＋
一
＋
 
＋
 
＋
 
＋
 
＋
 
 

■1 u  

Fi9．2．㈱5（hem血01NtCV9enOme．GenomewaLkingwa5USedtoctone廿1efultNIαgen叩efrom  
tumorNt〔（350．TTlegenOmeen⊂Ode5tyPi（aLfeaturesofapoけOma扇ru～indud盲nglargeT（purpLe）and  
smauT（blue）openreadingframes．ALsoshownareFedktedVPl（green）anddYedappin9VP2（orangd  
andVP3＆eIto鵬gene5・DTSlandDT52（red）rep（？5ent⊂DNAfragnlentSOri如uyiden而dbyDTS  
sqeening．TheforTTWWaSuSedtoiden叫NLCuand廿一elatterjsaspLi⊂ed廿an5’ript扉dlnOhornobgy  
toknownfK）LyornaViru5Sequen⊂e5．（B）Ne垣hborjoinlng廿ee5forputativeNLCVLargetsmalltVPLand  
VPZprotelns．ThefourknovmhtJmanPOlyomavirLJSe5（BKV．］CV，KJVlandWUV）dustertog融erihthe  
SV40subgroup（bltR），Wherea川CVi5mOStdosdyreLatedtoNLuPyVsubgroupviruses（rd）・Bo仇  
subgroup5are dbtind什om the avian po匝mavirusiubgTOUP（oran9e）・S⊂ale barsindi⊂ate an  
eⅦl止ion叩（紘一an（eOfO．1訓血0∝M5Ub細on5匹ー叩5柑on盲n廿Ie5印Uen（e・  

To也l（％）  8／10（80）  

†仙（0】8wお如man浦肘a加gtumαin；Hntjs餌ea＆  
ja脚ttO州⊂Q39tumor．‡納〔048bkenfromamda－  
如d⊂lymphnodefrom肌⊂047・  

22FEBRUARY2∝）8 VOL319 SCJENC亡 www．sciencemag．org  1098  

221   



†  

REPORTSSS 

moL TTleSe7eSultspTDVideevideme hatMCV  
ill危dion鉱山g印Omei咄伊ad皿∝血h鮎s  
tLmOrbefbTe ClonaJexpansion ofhmTK）rCeuS．  
MCVinMCCmayhavesomeparalユelstohigh－  
dskhumpap仙）m卯i皿岬Ⅴ），Whd00uS6  
c8扇d皿∝rm血吋a触Ⅴ血l亘誌olⅧ＝鮎－  
れ甲don鮮血山地gmbonhb血e∝rVid印仙eud  
∝ug甜Ome（ノの．   

TfMCVplaysacausalrD］einh∬nOrigenesis，  
itcouldconceivablydosobyseveralmecha一  
一也mもinctudingTandgenexpression．insertionaI  

muhgenesis，Orbodl．0∬DTSTt＄ultsshowhl＿  
rrwexpressl卿OfMCVTantigptwhichhascm－ ・  
SeZVdDnaJ（4），Paketprotein4indhgLXCXE  
（J乃，弧dpp2A・bh血g（Jβ，岬domahsァre－  
Viotn；lysh彿一ItOPlayroleshpo）yomavlnX；一  
山u∞山劇虻肌癒m血omMl出血onaldsmpbon  
OfdlePTTyZGgene，WhichissuspeCtedtobea  
tumorsuppressor（20），COu］dalsoplayarolein  

MCC，d仇ou由ourSou血emblo！血hsu㌶彷t  
血tMCVh噂嘘ono∝u巧＝濾V訂iot遁genOmjc  
SitesindiffhtMCCtLmOrS・   

OLlrS山dyⅦ1肋d℃u血中OrDTSぬー払e  
d紅OVeⅣOrqy画C血mvh6岱，butitbぉako  
rev飴Iedsomelimitationsoftheapp7t）aCh．Of  
dlefotqbm）TSWeSaTTPld，0nlyone（MCC347）  
WaShLbctedathighcopy亨一u血こMCV血l－  
S画h血速山morⅥ肥化F彷elltallO血pts  
画minioncqabout5ぬnscnptsperttmY）rCdl  
b鮎山柁S田Ⅰ℃b窃払ro血訂伽』yぬIIS鈷m血Ig  
hETX＞rviruses（2］LDTSshouldbet＄edonmul一  
句1e昆がy血ifbm sampl銭S甲uenCd b a  
d印血of200，0（泊細Cdptsor脚t眈B股比蛤e  
DTSisquan血dve，itis）essHkelytDbeuse鮎1h  
itscurrentformfordhoDVeryOflow－abLmdzLnCe  
血h乱1bimune血氾血oro血er血涙c  
inLbcdotBdiseases．DiscoveTyOfMCVbyDTS  

nondhdess 
pm鉱一l田（2刀a陀一肌）血shgm血0由bid印d付  

PreViouslylmb10Ⅵ1lmantunx）rV血ses．  

aJd348ispTdictedtogene17Ltea3．l－kbhg－  
ment蝕mthewi1dJypeaudeanda3．9Jd）鮎g－  
m飢t鮎m仇e a追ele00n血nhg tk輌  
MCVDNんHybridizadonwithafIankinglm－  
manp7聞Gsquencep和beI℃V田1d 

3．91kb▼alle7ewaspresmtinMCC347md348  
DNÅ 

Asp托dc扇，ぬesame鮎騨耽lIth沖血ba  

MCVTandg餌S句u酔prdち∞帽ist印tWi也  
h痛い∝仙膿汀孔鷹Ⅴぬ1moれ∝lon城中h山岳山一  

TTleSou血餌Iblotbandingpattemsげig．3A）  

wすeidendcalfbrMCC347anditsnTCtaStaSis，  

MCC舛8，inhewith3’－RACEresults¢惚1B）  
arKIcon丘mhgtha（MCC348aroseasaTneta－  
s嘘ccloneorMCC347．B∝au㌍血egenomic  
i血翠加onsite（鮎PmGl∝憶Ondm－Ⅸト  
so汀給3p14）由Ⅷ押d飯山岱e山mo喝We阿  
鮎血IdS血mblo血唱前払旭血ghum孤  
S∝Ⅳ仇∝－pl坤膚b甲am如い戚仙血＝Ⅷm∝lo－  

TdinQgradon．NheT－SacIdigesdbnofMCC347  

以仁Cさ  

他
 
 
1
 

8amHl  剛
 
○
 
 

¢
 
 

■
亡
 
 

戯評感  

Referen（モ～andNotes  
ILGro；i．什∝．知．血p．併d．仙止83．414（19S3）．  

之．D．LPou帆】．AD由騨iql伽．伽血Z4．435‘（2【X机  
】．S．肌．研鵬orth〟此免じ（加αr乙951（2002）．  

4．】二帆M匹i．〃伽正郎．3979（1992）．  
5．にんむa雨alL肌Perez－L09da．軋G．〔hli王temen．  

D．人肌：（kllan．軋P．Ⅵidd．〟れ亡甲．仙d併（止5丁7．  

4占（ZOOる）．  

‘，†．AlbnderピI8J．，エ伽J．軋4130（ZOO7）．  
7．入札G叩lOrピー〃J．．祀d伽抽呵．3′e‘4（2007）・  

8．D．Hdbnder8Va． 
肌8erebbい址10mJ．之3，3】；（之003）．  
9．8．kmos．P．Nghiem．い〝画．伽m血）J．12丁．2100   
（2007）．  

10．肌∨訓由lモeI〃J．．伽亡咽即ビZ；，273Z（2004）．  

1L［．九【ngel～肌F由れ1I．Goedれ軋】・8iggar．  
軋W」刷Ie†．山〃亡d】59．497（ヱ002）．  

u．Y．（hang亡Iれ女iピ昭2‘‘．18‘5（1994）・  

u．H．F亡叩ビ18Jリノ．∽ね止811133Z（之007）・  
14．札H．坤叫鴫H．Hd爪払助ゆmぬ好．1の3（ZOOl）・  
15．肌Paw6t孔九（bdH．zurHau父∩．抑止卯143，19‘   

（1985I．  

1‘．ALDu†St．LGi5Snann．H．1kenberg．H．zurHausen．   
什∝．仙止血8d．∫d〟エA叫38混（1983）．  

17．】．んD正如血＝I▲れαJJ54．275（1988）．  

迅．0．〔．Palb5ピIれα〟帆1‘7（1ウ90）．  
19二G．W細孔軋Ruedig餌亡5bughter．肌仙Jmby．   
什∝．仙止血．‡d〃エA87．Z521（1990）．  

孤D．肌門鮎血パ．鵬．】ob（Oeur．G8印l凱血∽わ函血m   
l乙‘43（1998）．  

嵐†I血鹸  帥嶋l  

Fig．3．〔LonaLNI〔VintegrationinNL〔（tumors  
detededbydir∝tSo叫ernh画面毎伽n．（〟DNA  
dige虞d而th8am日暮（kfOor E⊂ORt（句ht）and  
知鵬hem竜lo廿d w柑1肌〔VDl鵬pr加配＝刊低山  
differentbandingpattemsinea⊂htumor．hdud－  
tng＞5．4，kb bands．Opeharrowheadshcwsthe  

Probo：  Human  uCV  

CIlr3  m．m  

e＊ected 
由nd；Pr亡父爪intuれOr㌻M〔Q朋and350．旬mofs肌：臼；9．345t347．348．and349haved沼如如tbaれd  
由6and血ubktband5（卯Ii恒rwhead5いふn感触叫仙genomkmon∝lonal緑野血n．州⊂（串2  
haiaprominent5．4Jd）bandasweLLasMgherandbwermoLe（utarWeightmonodonalint呵raボodband5  
（BamHJ）．（On扇stentwithanintegrated【0nQ如．TuTTWSNt〔〔337，343．and346havenoNKVDNA  
de血吋Mkm肋鵬喝加地虞u払鱒吻抽dl・之払伽（〔3咄area側・（掛血l軸  
亡dl血rm仰叫h肌：0ヰ7and348．Tuw川⊂047a鵬ねmぬ5bsis仙：〔348we陀（柏e由dⅥ叫 
5∝l訓dNhd一如d知u鵬m」）l鵬dⅥ甜1而叩血l帽∩ぬnki咽父q眠一にe叩鵬にhr3（ー細．k和也rV軸  
叩ぬIma鵬m埴輌研・恥而uJ如光hl爪訓alkk如陀矧th劇9m昨S虞3・1払’（k吼他  
州∝tm鴫b〟呵ha噌an訳出豹わna13，㌢払alt赦ぬ鵬bmed吋州αDNAin父鷹io雨血虻㈹血ぬ鵬  
3p14．H匝tionwidlPrDbesforNLCVTant垣enseqLJenCe脚0叫right）generatesankkntkalbard． 

1099   WWW・SCiencemag．org SCIENCE VOL319 22FEBRUARY2008  

222  



I  REPORTS  

TabLe2・P〔RforNI〔VDNAin〔OmParison（OntrOltissues（n＝84）・FordetaiLeddes〔riptionoftissue5andtissuesites・Seetable52・NL〔VpQSitivities  
marked鵬thpLusandmhussyrnbol5tOgethera（eaSinTabLel・Fortheva血usbodysitetissues．therewere59sampLes；fortheskinandskhltUmOr  
ポ5SUeいhe；amPle5izewasZ5（t∂ble5Z）．  

州（Vpo～iボ扇吋  

抽血u∫ム04r∫如鹿∫〟g∫  

Total州⊂Vneg8日ve（％〉  

Tota‖Ⅵ（Vpos拍Ve（％）   

Appendix（0ntrO11   

Appendjx⊂OntrOl之   

Gallbladder   

Bowel   

Hemorrhoid   

Total仙〔Vnegaポve（％）  

Total州⊂Vpos蜘e（％）   

5kjn   

K5sHntumorl   

K5skjntumor2   
KS5kin tumor3  

54／59（92）  

5／59（8）  

－／＋  

－イ＋  

－／＋  

－／＋  

－イ＋  

21／25（84）  

〟25（16）  

J十  

－／＋   

「／十  

－／十  

∫〟〃ロ〃d∫貞加餌爪Orlお∫〟e∫  

Zl．】．Pa巧Onnet．in〟汀和ムピjこ〃〃d仙J小柳呵り．Parsonnet，   

【d．（OxIordUniv．Pre55．NewYo「k1999），PP．3－18．  
2乙Y．Xuビl正．（如○爪fぴ81329（2003）．  
23．WethanktheNaホ0nal（aハ（erln虚1山門岬POned   
〔00匹raボveHu†鴨nT毒5；UeNetworkIorti；SUe5U；d   
inthis血中．肌叫舶forld如lo一触u？虞扇njn凱   
P．S．S〔hnablefor5haパng⊂DNAdata！et；∪；din DT；   
再lotte虎口g．0．GjoerupandR．D．Woodforhdpful   
（Omm即t5，and】．乙川血u＝orhelpwiththemanu～⊂巾t．  

丸pponedjnpaけbyfundifromMHR】】（A12072占  
andlheP印∩町l喝nia D印∂托mentoIHe∂lth me  
Penn5ylvar由Depa托mento†Health甲edfiolly  
ポsdaim壬re～叩n摘駄yfor∂叩an扇y5腎．jnt叩ret細0略  
or（0ndu扇0∩5．   

5uppo托in！IOnline川aterねI  
WW．；d印⊂emag．Or少⊂gV（0nt帥㍍ull／115之58‘／D（1  

肌ate雨kand仙etho由  

Fゆ．SltoS3  
Table；；1to；5  

Referen（e5  

SNovembe†2007；a⊂（ePted8】anuがY2008  
PublishedD油¶e17】訓U呵2008；  
10．1126／～delVe．115258‘  

hdudethj；inIormaポ00Whendttn9一帖p叩er．  

dwide Human  Relationships  Eumpe，血eMiddl¢EぉtSou血／CentTal  
EastAsia，Oceania，andtheAmehcas（］  
data setis触Iy avai］able（J2）a  …山ows a  

〉野netic  from Genome－Wide  dehild cha帽£te止血o110rW  

vanation．   
Ⅵ屯 丘巧t Studid  riation  ニ弧C田町Or eaCh  

hk几er popu】ation  individual witho 

idend叫11is  誠ysis consi血相飴Chpe指On’s  
】un乙Lj．1ん†Dev盲n肌Ab5h叫  uaねng－1Audrey肌Southwi（kl・之Amanda肌⊂a如．1  avmgori如旭丘om打弧CeS血Ⅰ  genOme  
50hin＝紬ma（handran．4日oward札  5GregoけS．8ar5h．1－3仙ar⊂U5Feldm叫ヰ‡  SerVedpopulationswhosecond）utions  

fbedbyKcoe庁icientsdlatSumtOlfbr  山giL．（avall竜一～brza．1‡Ri（hard札  

eachindividual．1bincreasecomputationaleffi－  

Ciency，We■developednewso允w訂e，伽e，that  
implementsamaximum1ikeu100dmethod（13）  

toandyzeal）642，690autosomalSNPsin938  
uruelated and s叫∝（SSⅧy genotyped HGDP－  

CEPHindividuals（I4）．FigurelAshows dle  
r関山bゐr〟士7；仇00efbr打＝2tlmugh6a托h  

fig．Sl．AtK＝5，the93＄individuaJssegregate  
intofivecontinentalgroups，Shnilartothosere－  

Humangeneti〔diver51tyisshapedbybothdemogrl  
impti（ationsforunde（5tandingthegeneti〔basIsof  

抑dbiologi（alfador5∂ndh∂Sfundame  

We5tudied938unrel∂ted  

from51popuLation50ftheHumanGenomeDiversityPaneL  ⊂leotjde  50，000⊂OmmOn  
POlymo「phi5mlo（i．1雨竜扇dualan⊂e如γ訓dpopulation5Ub5廿ud   Weredetedab   Veryhi9h  
re50lution・Therelationshipbetweenhaplotypeheterozy90Sityand  
thehypothe5jsofaserialfoundereffedwitha5ingleonglnlnSUt  

⊂On5i京entwith  

fr弓⊂a．lnadd毒血n．we  

ObselVedapattemofan（e5廿alallelefrequen⊂y  d子5tTibutjonsthatref  inpopul∂血n  

dynami⊂5amOnggeOgraPhi（reglOnS．Thisdatasetauowsthem  ar∂deriヱat弓0∩  

todateofhumangeneti（Variation．  

1Department ofGenetics，StanfoTd UniversltyS（hooIof  
叫edjdne．Stanford．〔A94∋OS－5120－ USA．之stanford  nthepast30years，theabi7jtytostudyDNA  pop山】濾0－1もOrbo血，弧dyieIdan  

Ⅰ  S 

印uenCeV訂i濾onhas血11ad毘uy血：  COmpletep】Ch∬eOr也ere】adve血poIl卿00Of  

mutation，reCOmbination，mgrahon，demogra－  
Phy，Selection，and randorn driA（7－IO）．rrb  
Sd）StaJldal1yincreasethegenomicandpopula－  

doncoverageofpa5tStud；es（e．g．，theHapMap  
PTqiect），Wehaveexaminedmorethan650，000  
Single－nuCleotide polymOrPhisms（SNPs）in  

Samples丘omthe Hurrnn Genome．Diversity  
Panel（HGDP｛EP恥血cllr印I闇訂心】0朗  
fu17yconsenbngindividuals丘om51popu】a－  
tions舟om sub－SahamnABica．NordlA斤ic礼  

Uman Genome（enter．5tanford Uni咋ー面y SdlOOlof  
Stanford．（A9430ト51犯U弘．）Depa丘mentof  
StanfordUnjver；ilyS〔hoolo川Iedidne．5tanford．  

Ourbowledge or仇e  nong 
andhistoryof：hmanpopulations．  討ys＄Or  

犯USA4D印a圧印entOf8iolog竜〔alSden⊂ei．  
m血chondrial，Ychmmosoma  Id autosomal Stanford．〔A94305－5近0．U‡九5Foun－  5t8nford  
ma止耶haverev田】dg  昆ds仕udumg  ｛entre d■【tude  du Polymorphime  daポ0∩】e∂n Dau  

Orkm飢pOp山】慮ol唱  COn血enh‖evd（J」）  Humajn（〔EPH）．7501  而．Fr∂∩（e．  

u卯叩Ofi元帥通血k山一  a】dsu諾6t払出  tothjswork．  ★meieauthors（Ontパb鵬ed  

卸G帥e七qUnivers吋  †Pre5ent8ddr6；：D印altme祀d  卵扉0し止  A鮎ca訂止血e正des∝l血b  1ヨTl  

O一触hi卵n′5789A仙S‖．血1A血れ  吟－5618．U肌  
e；；ed．ト爪a化  

S血s呵u   expandedintDm岱tOfbdayもpq）－  
‡To鵬10m⊂OrreSpOnden⊂e Should be  

（j一句．De甲ite仇ispro卵S，山田eStudies  nIord．edu  汀帽r〔＠（harles．舶ポord，edu（肌F．）；〔aVallj  
limitdtoasmau触cdonor仇eg印Omらb  （LL（．5．）；myer5＠shg〔．Stanford．edu（R．NLd．）  

1100  22FEBRUARY2∞8 VOL319 SCfENCE www・SCiencemag・Org  

223   



224  

「
J
 
 
 



別紙様式第2－1  No．4  

医薬品 研究報告 調査報告書   

識別番号・報告回数  
報告日   第一報入手日新医薬品等の区分  

2007．11．22  該当なし  

一般的名称  （製造承認書に記載なし）   
KatoY，MasudaG，1toda！3  

公表国  

合成血「日赤」（日本赤十字社）  
ImamuraA，AjisawaA，NegishiM．  

照射合成血「日赤」（日本赤十字社）  
研究報告の公表状況    JTravelMed．2007Sep－  

販売名（企業名）  
合成血－LR「日赤」（日本赤十字社）  

Oct；14（5）：343－5．  日本  

照射合成血－LR「日赤」（日本赤十字社）   

○海外帰国者とその妻におけるブルセラ症：伽ce脇皿e此即血のヒトヒト感染の可能性  

ブルセラ症は世界では一般的な人獣共通感染症で、年間50万例以上のヒト感染症例がある。ブルセラ症の一次感染は、  
使用上の注意記載状況・  

伽ノCe肋種に汚染された殺菌処理されていない乳製品の摂取によって起土るが、複数の報告で男性から女性パートナーへプル  
その他参考事項等  

セラ症が伝播した可能性が示唆されており、それらの症例は性交渉による感染と考えられてきた。  合成血「日赤」  

研                             症例1：64歳の日本人勇性が、6週間続く発熱で1998年6月2自に都内の病院に入院した。過去1週間の激しい腰痛も訴えた。入      照射合成血「日赤」   
究  

報  

告  
チーズを摂取したことが判明した。抗生物質の投与によって症状は治まり、4カ月の投薬で完全に回復した。  

朗 概 要   

、っ。   考察：イラクを含め中東ではブルセラ症の発生数は多いが、日本では稀なことから、患者1は海外滞在中にブルセラ症に感染し  vcJD等の伝播のリスク  

たと考えられる。2人の患者の発症には1カ月程度の間隔があり、標準的なブルセラ症の潜伏期間と一致する。患者1はイラクから  

日本に乳製品を持ち込んでおらず、愚者2とブルセラ症との疫学的関連はない。患者1は疾患初期に患者2と性交渉があったこと  

を報告しており、おそらく患者1から患者2への性感染が起こったと考えられる。同様に性感染と考えられる症例は過去にも報告さ  
れている∩   

報告企業の意見  今後の対応   

イラクからの帰国者からその妻へ、ブルセラ症が性感染した可    日本赤十字社では、輸血感染症対策として問診時に海外渡航歴の   

能性があるとの報告である。  有無を確認し、帰国（入国）後4週間は献血不適としている。また、間  

診で発熱などの体調不良者を献血不可としている。今後も引き続き情  
報の収集に努める。  
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BruCellosisinaReturnedTravelerandHisⅥ花fe：Probable  
Person－To－PersorfTransmissionofBnce肋meliten∫is  

YasuyukiⅨAto）MDIGohtaMこasudaIMDIIchiroItoda†MDIAldfumilmamuraIMDI  
AtushiAiisawa，MD，andMasayoshiNegishi，MD  

DepartmentofInfectiousDiseases，TokYOMeけOPOlitanKomagomeHospital，Tokyo，Japall  

DOI：10．1111／j・1708－8う05・2007．00139．x  

ruCe1losisisthemostcommonz．00nOSisworld－  
wide，Withmorethan500，000newhumancases  

no opacities・Tl－Weighted magnedc’resonance  
imaglng Ofthe splne reV占aled decreased signal  

intensityintheL3，L4，andL5vertebralbodiesand  
adjacentepiduralspace・These丘ndingsindicated  
thatthepadenthadspondYlids，COmplicatedbyan  
epiduralabscess．   
TheGram－negativebacilliyieldedbytheblood  
Cultureatadmissionweres11bsequendycon負rmed  
asβ和re肋桝e払即かbio叩e2．ne肋α肋and－  

bodytiterbythetubeaggl11dnationtestwas800IU・  
Inaddidon，bonemarrowandliverbiopsyspeci－  
mensshowedevidenceofgranulomasconsistent  
WithbruCe1losis・Adetailedtravelhistoryrevealed  

thathehadconsumedsheep’scheeseduringhisstay  
inkaq．A丘ercon丘rmationofbruCellosis，hewas  
treatedwithintramuscularstreptomycin（1gdai1y），  
Oraldoxycycline（100mgtwicedai1y），andr脆mpi－  

Cin（600mgdaily）forlmonth，andthefeverand  

lowerbackpaingradualけsubsided・Thistreatment  

W草Sfouowedbyoralr脆mpicin（600rTgdaily），  

trimethoprim－Sulfameth0ⅩaZOle（two 5tandard－  
strength tablets【wice daily），and t＆ufloxacin  

（200mgthricedaily）for4months，withcomplete  

resoludon．  

B   
ann11a11y．Althoughbrucellosisispnmarilytrans－  
mittedtohumansthroughtheconsumptlOnOfun－  
PaSteurized dairY prOducts contaminated with  
Bruce肋species，SeVeralreportshaveindicatedthat  
t）ruCe1losismaybetransmittedfromamantOhis  
femalepartner・Ithasbeensuggestedthatsexualin－  
tercourseisameansoftransmissioninthesecases．  
Here，Wedescribeanadditionalcaseofprobable  
person－tOTPerSOn打anSmissionofBrue肋meLite7Uif  
inanelderlyco11Ple・   

CaseReportl  

Apreviously healthy64」year－OldJapanese man  

witha6－WeekhistorYOffebrileilhesswasadmitted  
to hospitalin Tokyo，Japan，OnJune2，1998，  

fo1lowlngalO－dayvISlttOBaghdad，Iraq，OnMarch  

8，1998・Healsocomplainedofseverelowerback  
Painforlweek・Findingsonadmissionwerefever  
（maximumtemperature，39・50C）andnormalpulse  

rate（80beats／min）．NeitherheartmurmllrS nOr  
advenddousbreathsoundswasheard．Theliverwas  
palpable2cmbelowtherightcostalmargln；yet，the  

SPleenwasnotpalpated・Hehadtendernessofthe  
lumbersplneWithoutabnormalneurological丘nd－  

1ngS・HehadnoslgnSOfepididym00rChids・The  
Whitebloodcellcountwa！8，400／pLandhemogl0－  

binconcentradon12・5g／dL・Liverfuncdontests  

Showedelevチtionofalkalinephosphatase（378IU／  
L）andalanlneaminotransferase（67IU／L）．The  
erYthrocytesedimentadonratewas67mrnnl．Uri－  

nalysis点ndingswerenormal・ChestX－rayShowed  

－
」
一
．
■
l
 
 
 

CaseRepo正2  

Thewifeofpadentl，aPreviou51yheAlthy60－year－  
oldJapanesewoman，begantocomplainoffeverand  
Paininthele丘sternOClavicularjointonMaY31，1998・  
Culturesofbloodandthejoint鮎idgrew  

biotype2・TheB7ue肋andbodydterbythetube  
agglutinationtestwas400IU・Shewa占 
fu11ytreatedwithoralrifhpicin（600mgdai切and  
doxycYChe（100mgtwicedai1y）for6v草eksin  
COmbinadonwithintramuscularstreptornycin（750  
mgdaily）forthe丘rst3weeks・ShedidnotvisitIraq  
withherhusbandandhadnootherrisk魚ctorsfor  

bruC占1losis．  

CorrespondingAnthor：YasuyukiKato，MD，Disease  
ControlandPrevendonCenter，InternadonalMedical  
CenterofJapan，1－21－1Toyama，Shinjuku，Tokyo162－  
86S5，Japan・E－mail‥ykato＠imcj・hosp．go．jp  

◎20請託rnad。こ；1S。Ciety。fTravelMedicine，1195－1982  
JournalofTravelMedicine，Volume14，Issue5，2007，343－345  



う44   

Discussion  

TheMiddleEast，includingIraq，hasthehighest  
incidence of bruCellosisin the world，Whereas  
Japanisc？nSideredtobeabruCello5is－freecountrY・l  

BruCel】051Sisoneofthereportablein丘cdousdis－  

easesinJapan・According【0thenationalsurveiト  

1anceda［a＝，OnlythreecasesofhumanbruCellosis  
and［wo oflivestock bruCellosis were reported  

between1999and2005inJapan・Nooutbreaksof  
animalor human bruCellosis were reportedin  
Japa∫linlノ998■Considering［heincubationperiod  

Ofbmcellosis（usually2Awk，uptOSeVeralmonths），  
hisconsumptlOnOfsheep，scheeseinabruCellosis－  
endemiccountrY，Iraq，andtherar吋ofbrucellosis  
inhisresidentialcountrY，Japan，itislikelythat  
padentlcontracted bruCellosis duringhis stay  
abroad．   
Theserialintervalof血ediseaseonsetben〝een  

Patientlandpatient2wasapproximatelylmondl，  
Whichissimi1artothemeanincubadonperiodof  
humanbruCellbsis・Although’dleincubationperiod  
OfbruCellosisvarieswidely，itisdi絡culttoargue  
thatacomTnOnSOurCeeXpOSure，SuChasfoodpoi－  
SOnlng，OCcurredinthesetwopatients，Sincepatient  
ldidnotbringanYdairyproductsoranimalsinto  
Japanh．omIraq・Furthermore，Padent2hadno  

Otherepidemi0loglCallinks【obruCellosis．There－  
fore，itisstropglysuggestedtha［thediseasewas  
transmittedh・OmPaden［ltopadent2．   

Througha PubMed searCh（1966－2005），We  
foundsixcasereportsofprobableperson－tO－PerSOl－  

transmission，eXCludingcasesassocia亡edwidlblood  
transfusion，bone marrow transplantation，and  
breasトfteding（Tablel）・Twoofthemar竺aSSOCi－  

atedwithinternationaltravel・Insummary，ltSeemS  

thatnlenwi血symptomsofbruCellosisareableto  
transmi［thediseasetotheirfbmalepartners・Itis  

speculated that sexual uansmission occurred in 
thesecasessincethisiswellknowninanimals．In－  

terestlngly，Man亡urandcollea卯eSrePOrteddlat  

BmeHtenskwasisolatedfromthesemen，urine，and  

Salivaofamanwithepididym10OrChids，Who亡rans－  
mi亡tedthediseasetohiswife・6However，［hepres－  

enceofepididym00rChitisdoesnotseem to be  

rela亡edtothe亡ransmissibilitYOfhumanbrucellosis・  

Furthermore，anO［herreportdescribed【hatBnTeLi－  

tenskwasiso丑atedh・Omthesperl一一Ofonepa［ien［・＄  

Patientlreported血athehadintercoursewithpa－  

tient2duringtheinidalstagesofdledjseaseてThere－  

fore，WeCOnSiderdlatperSOn－tO－PerSOntranSmission，  
probablysexualtransmissioll，OfBwteHte7打ifOC－  
curredinourcase．  
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L毎払W／肋血∫すγ佃閻〝血加すβ門灯a肋血  

Althoughithasalittleroleintheepidemi0logy  
Of bruCellosis，PerSOn－tO－Pe王SOn tranSmissionis  
ratherimportan［inareaswherebruCellosisisnot  
endemicsuchasmostofdevelopedcountries；bru－  
Ce1losishasbecomqacommonimporteddiseasein  
these areas．9Febrile－re亡urned travelersshould be  

educatedtoabstainfromsexualintercoursebecause  
theycouldtransmitthediseasestotheirpartners・  

Ⅵ毎wouldliketoaddbruCello亭istothelistoftravel－  
relatedinfecdonsthataretransmissiblethrough  
sexualintercourse．This unus11almode oftrans－  
mission ofa common zoonosis requlreS SPeCial  
atten【10n．   
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02003年のアルジェリアにおける50年ぶりのペスト再興  

2003年6月から7月にア／レジェリアOran地区においてペストの集団感染が発生した。アルジェリアでは、この疾患が50年以上報告  使用上の注意記載状況・  

されていなかった。腺ペスト症例18名が特定され、地βe∫めが6名から分離された。初発患者を除き、全員が回復した。標  
その他参考事項等  

新鮮凍結血祭「日赤」  

研  新鮮凍結血祭一LR「日赤」  

究  

報  

dヒ  細菌、原虫等の感染  

亡：N 咤  

vcJD等の伝播のリスク  

概  

要  

報告企業の意見  今後の対応   

2003年6月から7月にアルジェリアOran地区において、50年ぶり    日本赤十字社は、輸血感染症対策として献血時に海外渡航歴の有   
に腺づストの集団感染が発生したとの報告である。  無を確認し、帰国（入国）後4週間は献血不適としている。今後も引き  

簸き情報の収集に努める。   
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Pla9ueReappearanceinA19eria  
after50Ybars，2003  

EricBertherat，■SouadBekhoucha，†SaadaChougranj，‡FathiaRazik，1－JeanB・Duchemin，§  
LeilaHouti，‡LarbiDeharib，‡CorinneFayofIe，¶BanaoudaMakrerougrass，‡RadiaDa［i－Ybhia，†  
RimdanBelLal，†LeiIaBelhabri，＃AminaChaieb，＊Evguenillkhomirov，★andEIisabethCarnieI¶  

Anoutbreakofp（agueoccurredintheregIOnOfOran，  
Algeha．fromJunetoJuIy2003．Algeriahadnotreportedthis  
diseasefor＞50years．Eighteenbuboniccaseswereidenti－  
fied．andYbrdiaFnSぬWaSisolatedfrom6patients．Except  
fbrtheindexcase－Patient．allpatientsrecovered．‾brgeted  
chemoprbphyIaxis．sanitation．andvectorcontroLp］ayeda  
CrutialroleincontroJIingtheoutbreak．EpidemiotoglCand  
biomolecuIarfindings’StrOngIysuggestedtheexistenceof  
alocalanimalreservoirduringthisperiod，butitsorigin（re－  
SurgenCeOrre－importation）cou［dnotbedetermined．This  
Suddenandunexpectedreemer9enCeOfplague．cJoseto  
animportantcommercialseaport，jsatextbookillustration  
OfapubticheaItheventofintemationalimportance．ItaIso  
demonstratesthatthedangeTOfplag．uereoccurrenceisnot  

thathasexperiencedhumancasesinthepast40years（2）．  
lnAlgeria，arChivesrepor（epidemicsofplagueas魚rback  
asthe14thcentury・Theseepidemicsmainlya恥ctedports，  
p鵬icularly也如OrOr肌in155（；弧d167g（3，000de細IS）ご  
In1899，a氏eranabsenceofTlearly100years，plaguere－  
appearedintheportofPhilippeville（nowSkikda）．11Ⅳee  

Jargeepidemicswe；esubsequen叫reportedin1921（185  
CaSeS），1931（76cases），and1944（95cBLSeS）aswellas158  

SPOradiccases．A11but2casesoccuTTedinportsU，4）．Nd  
naturalfbcusofplaguehadeverbeendescribedinAlgeria  
（5）・WedescribeanOutbreakofbubonicplaguetllatOC－  

CLmedin2003in＾lgeria，Wherethelastreportedhuman  

Ca5eOCCm¢dinOranin1946（の．   

Methods   
DuringJune9L18，2003，SeVeralpatientswithsignsof  

SeVereinfectionandpainfu1in8ammatoryadenopathywere  
admittedtotheUniversitytlospitalofOran．A］1came丘om  

Kehailia（35029′N，OO32－E），aVillageofl，300inhabitants  
25kmsouthofOran．A触reliminatingallotherpossible  
di飽reTrtialdiagnosらs，Clinicianssuspectedplague．Thedi－  
agnosiswasconfimedonJune18byresu7tsofanalysisof  
abubo（1ymphnode）aspirate．Atechnicalcrisiscommit－  
teewassetup，andacasedefinitionwasadopted（Table）・  
Anypatientwithafbbrilesyndromeandadenopathywho  
resjdedinthepreftctureofOranwashospitalized・   
ClirIicalsamplesco11ected倉ompatientsO）lood，bubo  
aspirate，Cerebrospinal伽id）weresenttotheMicrobiol－  
OgyDepartment，Univers辻yHospital，Oran・Severalofdle  
initialcaseswereGrstdiagnosedwidltherapiddiagr）OStic  
test（RDrOLbrplaguedevelopedbytheTnstitutPasteur（7）；  
however，auSampleswerealsoexaminedwithstaTldard  
bacteriologicmethods．Directexamiれationofsmearswas  
p9rformeda＆erWaysonandG柑mStaining．Bloodsatnples  
wereculturedinCastanedanlediumibratJeas［10days  

ljmitedtothecurrentl  indexednaturalfbci．  

1年guelSprlmarilyabacteria12XX）nOSisaffbctingrodents．  
Itiscaused吋伽加ゎク甜血弧di5tmnSmitted抒om】  P   
aLnimaltoanimalbyhas．HumanSuSuallybecomeinfbcted  
throughthebiteofaninfectedrodentAea．Bubonicplague，  
asevereinfbctiousdiseasewhich，intheabsenceofappro－  

Priateantimicrobialdrugtherapy，CaneVOIvetoarapidly  

fhtalsepticemiaorpneumonia，Candevelop，Apneumonia  

form，WhichenablesdirecttranSmissiontocontacts，Canbe  

responsibleforhigh1ylethaloutbreaks．   
Cu∬ently，plague n血ralfbcipersistinAsia，the  

Americas，andA鮎ca（wheremos【humancasesoccur）（1）．  
Plaguefocihavepreviouslyexistedinthenorthempartof  
Å糾cabutgradualb，disappearedinthelastcentury，for  
unknownreaSOnS・LibyaistheonlynorthA丘icanCOuntry  

¶ぬrld Hea仙Ofganization．Geneva，Switzerland；†University  

HospぬI，Oran－Aberia：‡Univers稚y ofMedicine，Oran，A］geria：  

§Centred’EtudeetdeRecherchepour［esMeningocoquesetle＄  

Schistosomiases，Niamey．N短er；¶InsthtPasteur．Paris．France；  

and＃1nst托血Paste叫0帽∩．A垣eria  
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GLOBALPOVERTY  RESEARCH  

2，aninguinaladenopathywjthfヒverdeveloped，andpa－  
tient2wastransfbrredtothehospital・Hedied3hourslater，  

Withoutaprecisediagnosis．   
Fo1lowingthesanjtationmeasures（reductionof－rodent  
harborage，garbage removal，andvectorcontrol）imple－  
mentedinKehailia，nOneWCaSeSOrplaguewerereported  
irLdlis］ocalityafterJune17・Or）June19，aWOmanlivingin  
thesuburbsofOraJl（HaiOussama）washospitalizedwith  
bubonicplague（patient9）・TheinvestigationshoIVedthat  
ShehadgonetoKehailiaintheprecedingdaystoconsult  
ahealer・Fivecasesofbubonicptague（nos．10，1），14，15，  
and17）subsequentlyoccurred打omJune21toJuly］6  

amongpersonslivinginviJ）agesaroundKehailia．   
OnJune28，afarmerandhiswiftQ）atients12and］3）  
WhoresidedinAinTemouchent，50kmwestofKehai］ia  

O；igure），WerehospitalizedinOranfbrsymptomssugges－  
tiveofplague・Thepatientsreportedthattheyhadnotle魚  

theirfarm durir）gtheweeks precedir）gtheirillness．On  

July］，aChild斤omBeniSaf；ontheMediterraneanCOaSt  

100kⅡ1SOuthwestofKehai］ia（Figure），hadclinicalsigns  
OfbubonicplagueandapositiveRDTresult（patient16）．  

Neitherhe，nOrhisparents，hadgonetotheareaofKehai1ia  
OrAinTemouchentduringthepreviousdays・Thelastcase  

匝atient18）occurredonJuly22．T¶epatient，ahunterwho  

IivedinOran，hadwalkedinthefbrestofM，sila，30km  

northwestofKehailia，afbwdaysbefbreonsetofhiscLini－  

Calsi伊S．   

Altogether，18caseswereidenti6edJune4」uly22，  

2003：10con丘rmed，3probable，and5su5peCted（Or12  

COn丘rmed，2probable，and4suspected，aCCOrdingtothe  

newWor】dHealthOrganizationcasede爺nition［1］）．Most  

Ofthepatier）tSlivedinunsanitarycondidons，inclosecon－  

tactwithlivestock，andinthevicj）1ityofstorageareasof  

gralnandfbdder．InKehailia，aIlthecase－Patientsresided  

indifrtrer）tdwe11ingslocatedwithina200－mradius．None  

Ofthemreporteddirectcontactwithrodents．Sixteenofthe  
18patientshadaninguina］bubo，indicativeofafleabiteon  

theleg．Asepticemicformofplaguedevelopedinpatients  
7and2．Patientldiedverysoona丘erhospitaladmission．  
Patient2wasadmittedwithaseverefbverandneurologic  
Syndromeandft］1intoadeepcoma，despitebroad－SpeC－  

trumantimicrobialdrugtreatrnentthatincludedvancomy－  
Cin，Cefotaxime，a17dgentamicin．Herecovered什onlthe  

COrna48hoursa銑ertreatmentwithciprofloxacin（500mg  

2×klfbr30days）wascompleted（F．Raziketal・，unpub・  

data）．Nocaseofsecondarypulmonarydisseminationwas  
Obstrved．αherp］aguepatientsweretreatedwitheither  
doxycyclineforadults（2001Tlg／dfbr10days）orcotdmox－  
azolefbrchildren（40mgn（g／dfbr10days）．Allrecovered  
Withoutsequelae．   
Onthewhole，60buboasplrateS，143bloodsamples，  
6sputumsamples，and2cerebrospina用uidsampleswere  
analyzed・ln5samples，Sl－1earStainssuggestedinfbctioT］  

TabIe．Plaguecasede伽itionadoptedbytechnicaIcrisis  
COrnmitlee，2003pJagueoutbreak．Oranregjon．AJgeria’  

Casedefinitk）n  Criteria  

ClinicalandepidemioJogiccharacteristjcs  
COrnPatib（ewithp［ague；Or，Observationof  
SUSPedmicmorga両smsondired  
examinationofc［inicalsamples  

Suspectedcasewithanti－Flantibodiesin  
Patient’sb［00d：Or．SuSPeCtedcasewitha  
POSitiveRDTwithoutiso［ationofYbrsk7ia  
PeStisorintheabsenceofothercases  
reportedinaradiusoflOkmaroundthe  
CaSe  

Cur（UrePOSith（efo（YpesLis；Or．RDT  
POSitiveandY．pestjsisolatedfrompatients  
livi咽川aradiusoflOkma「OUndtheca＄e  

SuspecIed  

Probab厄  

Con而rmed  

－RDT．帽Piddiagnostictest．  

at280Candexamineddai）y．Suspectedsampleswerein－  

OCulatedintobrainheartinfusionandpeptonebrodland  
Streakedonb］00dagarandcef岳ulodin－irgasaかnOVObiocin  

（Merck，Rahtvay，NJ，USA）plates．Allmediawereincu－  

batedat280C．Bacterialident路calionwasconductedwith  

APT20Estrips（AnalytabProduc【s，Syosset，NY，USA）or  

individualtestsintubes．¶lebiovarWaSdetermiJ］ed（8）．  

AntimicrobialdrugsusceptibilityteSting（ampicillin，amOX－  

icillin－Clavu1anicacid，Cethzx）］in，Cefbtaxime，gentamicin，  

amikacin，Sul血meth0ⅩaZOle，doxycycline）wasconducted  

accordi血gtothetechniqueofdleClinicalandLaboratory  

Standardslmstitute（ⅥW・C］si．org）．Theserodiagnosiswas  

det占rminedbytheELISA－Fltechnique（9）．SerumSamPles  
什om30studyparticipantswhohadnotcontractedthedis－  

easebutlivedinthesafneareaaSthepatjentswereusedto  
determinethepositivethresholdofthetechnique．Aserum  
WaSregardedasnegativeifitsopticaldensityat490nm  
（OD。Jwaslowerthanathresholdde丘nedasthemean（M）  
OD．，。Valueofnormalsera＋3standarddeviations（SD）：  

OD490＜M＋3SD・SerawithODhigherthanthisthresh－  
Oldwer¢regardedasweakwhentheratioR＝OD490／  
（M＋3SD）was＜2andpositiveifRwas≧2．   

Results   

OnJune9，2003，a19－year－Old shepherdlivingln  

Kehai1iawashospitalize4withsignsofsepticshock（pa－  

tientno．2）（0nlineAppendixTable，aVai1ab］e丘omwww，  

Cdc・gOV／ETD／content／13／10／1459－aPpT．htm），打ehadbeen  

treatedathomeunsuCCeSSfu11ywithcephalosporinsfbrin，  
gu］naladenopadlyandftverduringthepreviousidays．  
In血esame扇11喝e，6similarcases（nos．3－＄）occu汀edirl  

thefbllowingdays，untilthediagr）OSisofplaguewassus－  
pectedandcon爺rmedonJune18，GrstbyRDTandthenby  
isolationofabacteriumthathadalldleCharacteristicsof  

YpestLsbiovarOrientalisandwassusceptible・tOtheaJl－  
timicrobialagentstested．rmeepidemiologlCinvestlgation  
uncoveredtheindexpatient（no．1），an）］－year－Oldchi7d  
什omKehailiawhowasacousinofcase－Patient2・Ot）June  
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PlagueReappearance．Algeria．2003  

Figure・Geographic distribution of plague  
CaSeS，Oran region．A垣eria，JuneJuly  
2003．Boundariesand namesshown andthe  

desi9nationsusedonthismapdonotimply  
the expressjon of any oplnion whatsoever  
OnthepartoftheWorIdHealthOrganization  
（VⅥ10）concerning the［egalstatus of  
any country．terhtory．c軋Or area Or Of托S  
authorities．orconcernlng the delimitation of  
托S frontiers or boundaries．DottedIines on  

mapsrepresentapproximateborderlinesfor  

Whid－theremaynotyetbefuIIagreement．  
Datasource：MinistryofHeaMIAIgeria・Map  
PrOduction：Pub］icHea肘1MappingandG（S．  
Communicable Diseases．WHO・Copyright  
WHO，2006．Usedw仙pemission．  

With Y pestLs（On］ine Appendix Tal）le）．ATnOngthe18  

patients，12hadapositiveRDTresutLbut Ypestiiwas  
isolated丘oTnOnly6patients：5丘ombuboaspiratesand  

l丘omthebloodcultu托OfapatientwhosebuboWaStOO  

SmautObepunctured（patient13）．ResultsofEuSA－FI  

SerOlogictestconductedondleSerumSamples紆om150f  
dle18patientswerestronglypositive3timesandslightly  
positiYe3dmes（OnlineAppendixTable）．   

Dis¢uSSion   

Epidemi0logicinYeSdgationdidnotidentifyanyother  
plaguepatientsbeforepatientl．1tisunlikelythatother  
CaSeSOCCurredandremainedundetectedduringthisperiod  
Sinceplague，eVeninitsbubonicfom，isasevereinfection  

Wi血bigh偽也uけrat¢S．   

Forthefirsttime，theRDTwasusedinanePidemic  
Sitt）ationoutsideofMadagascar，Whereitwasdeveloped．  
Thecasede丘nitionhadtotakeintoaccountthisparticular－  
ity・Thebacteri0logicdiagnosisisalollgprOCedure（atleast  
4days）and，inthisepidemiccontext，RDTcontributedto  
thee触tive11eSSOftheresponse．Ofthe44RDTsthatwcre  

COnducted，12had positive results；by contrast，Culture  
WaSPOSitiveonlyfor6．Amongthe15patientsforwhom  
aserologictestwasconducted（onlineAppendixl、able），a  

SpeCi丘cantibodyresponsedevelopedonlyin6．¶lisab－  
SenCeOfspeciRcamibodiescanbeexplainedbythefact  
thatserumSpeCim？nSWeretakenbeforetheappcmceof  
antiヰ1immLmOglobulinG，Orbyarapidadministration  

OfantimicrobialdrugS，Whichstoppeddevelopmentofan  
immuneresponse・Ⅵle3clearけseropositivepatientswere  
thosefromwholnaPOSitiveculturew鱒Obtained．   
TheoutbreakoccurredinapoorrL汀alsettlement，With  
inadequatesanitation／rheresidentsobservedanincrease  
inthepopulationofcommensalrodents，Whichiso氏enas－  

SOCiatedwiththeharvestingperiod，butnounusualrodent  
mortalitywasnotedduringtheweeksprecedingtheout－  
break．Theappearanceduringthesameweekof2newcas－  

esinAinTemouchent（50kmwestofKellai］ia）andthenl  
CaSe・inBeniSaf（100kmsouthwestofKchailia）couldnot  

beexplained，Ndnethe］ess，dle魚ctthattheYpesぬstrains  
isolatedinKehai1iaandAinTemouchenthadidenti仏1pul－  
SOtypeS（Ⅴ．Chenal－Francisqueetal．，tmpub．data）argues  

fbrasinglefbcusandnotforindependentfocithatemerged  
SimuぬIleOuSly．   
AcrisiscommitteedesignedandsupervisedacontroI  
Strategy based on standardized case management，prO－  
PhylactictreatmentaJ）dfbllow－upOfcontactssharingdle  

Samedwellingasplaguepatients，andvectorcontrol．En－  

vironmentalsanitationmeasuresinKehai］iacomibutedto  

reductionintheoccurrenceofnewcasesindlisvillage．  

theburrowsofrodents］ocatedinaradiusoflOkmaround  
thedwel］ir）gOfthepatients．Uncontrolledk川ingofrats  
WaSprOhibited．   
Nonaturalfbcusofplaguehadeverbeendescribed  
inA］geria．PastcaseswereaIwaysregardedasimpotted  
throughtheports．TTtereappearanCebfhumancasesinthis  
areacanbeexplainedin2ways：areCentimportationofin一  
食ctedanimalsorasuddenmanifestationofanatdralfocus  
thathadremainedsilentfordecades．Itisnoteworthythat  
Kchailia，theepicenteroftheoutbreak，isintheviciTlityof  
剖ourmi11sbuilt4yearsbeforetheoutbreak／mesemi11sare  
SuPpliedregularlywithcerealsbytruCksaniving打omthe  
POrtOfOran．ApartOfthistra伍cwasstitlrunbyrailway  
ayearbeforetheoutbreak，andamarshallingyardwasin－  
Stalleda伝wkilometers危・OmKehailia．Tn1919，thismode  
OfimportatiollWaSreSPOnSiblefbrtheplagueoutbreakthat  

1461   Emerg－n91nfbctiousDiseases・WWW．Cdc．gov／eid・Vbl．13．No．10，October2007  

232  




