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パルボウイルスB19は，ヒトに対してのみ病原性をもつパルボウイルスであるが，急性感染後は赤血球前駆棚胞で高濃度まで複製する。       使用上の注意記載状況・  
その時点で多くの場合は無症候であるので，高度に汚染した血液であっても血液供給される。その上，非エンベロープであるパルボ  その他参考事項等  

ウイルスBi9は現在の方法では容易に不活性化されない。この研究では様々な細胞株のB19感染に対する感受性を比較し，中和抗体と       もYレ2006－0225  
同様にウイルス感染を検出する様々な方法を評価した。  

研 究 報                                   UT7／Epo－Sl細胞株は，も19感染に最も高い感受性があることが判明した。そしてこの株では，間接免疫蛍光接により容易にB19カプシ   ドタンパクが染色された。最も高感度の感染症分析は洲A転写を検出するRトPCRあるいは定量的RT－PCR法であった。また，R甑転写を   
dニ 臼   

の 概  

要   

報告企業の意見  今後の対応   

弊社血紫分画製剤の製造工程における各段階におけるウイルス     現時点で新たな安全対策上の措置を講じる必要は無いと考える。引き続   
除去効果は，パルボウイルスB19のモデルとしてブタパルボウイ  
ルスを用いて確認されている。ヒトトランスフェリンでは  
5．91昭以上，ヒトアルブミンでは6、8log以上，またヒト免疫グ  
ロブリンでは9．310gまでウイルス除去が可能である。したがっ  
て，弊社の血紫分画製剤では，ウイルス伝播のリスクは極めて低  
い。  
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Abstract   

Backg，Vu17d：ParvoviruSB19，theonlyknownpathogenichumanparVOViruSistheaetio）ogicagentoferythemainftctiosum，tmnSientaplastic  
Crisis，Pureredcellaplasia，andhydropsfetalis・TransmissioniseitherbyresplratOrySeCretionsor，aSitcanbepresentathightitreinplasma，  
byb）00dandbloodproducts・B19json）ycu］turedwithd輔cultyjnvitro，andthereisnoreadilyavai．ableassayfordetectingB19inftctivity  
Orneu鵬】izingantibodies．  

Oyectives：Inthisstudy，WeeValuatedd騰rentmethodstodetectviralinftctionfbrthepurposeofdeveloplngautOmatedmethodsfor  
large－SCaletestingofviralinttctivity，deveJopmentofneutra］izingantibodyandviralinactivationassays・  
Stu4），design：Di恥rentcel川neswereevalt・atedfordleirabilitytosupportB19infbctionandassaystestedforsensitivityandeaseof  
perfoTmlng・AhighーthroughputassaywasvalidatedbydeterminlnginftctiousviruSinbIoodpooIsandfbrdeterminlngneutTalizingantibody  
l11Sera．  

Reslt（1s：B19proteinproductionwasdetectedbyiTnmunO恥orescence（lF）stamingandincreasedviraIDNAproductionbydotblothybridiza－  
tionandquantitativePCR・ThedetectionofRNAtranscriptsbyRTLPCRassayandquantitativeRT，PCR（qRTIPCR）wasusedasanindirect  
markerfbrinftction・Ofthecel＝inestestedIthesubcloneUT7′Epo－SIshowedthegreatestsensitivitytoB19inftction，Withdetection  
OfviraltranscriptsbyqR71PCRtheprefhedassayTheassayswerevalidatedbyexperimentstodeterminetheinfヒctioustitreofsera  
fiomacutelyinfヒctedhumans・tOeVa］uatethepresenceofinftctiousviruSinhumandonorplasmapoo］sandtomeasureneutralizing  
antibodks．  

◎2006EIsevierB．VA11rightsreserved．   

Keywo血：ParvoviruSB19こErythrovinJSinftctions；Neutralizingantibody  

1．Im暮roductiom  

ParvovirusB19istheor11yknownparvoviruSpathogenic  
to hllmanS．Itis associatedwitha number of diseases  
includingerythemainfbctiosum（“fi允hdjsease”）inchildren，  

arthropafhycommonlyseeninwomen，tranSientaplasticcri－  
Sisinindjvidualswithhighredce11turnover，pureredeell  
aplasiainjmmunocompromisedpatients，andhydropsfttalis  
fbllowinginftctionduringpregnancy（YotIngandBrown，  
2004）．   

B19ishigh1yerythrotropicandreplicatestohightitre  
inerythroidprogenitorce11s．Inhealthyindividuals，atthe  
heightofthetransientviraemia，viraltitresashighaslOI3  
genomeequivalents（ge）／mLaredetectable．Individualsare  

O命enasymptomaticatthistime，andhigh1yviraemicblood  
donationsdoenterthebloodsupply．Inaddition，aStheviruS  
hasonlyasmall（5600nucleotide）DNAgenome，andisnon－  
enveloped，theviruSisrelativelyheatresistant（Schwarzet  
al．，1992）andnotremovedbysoIvent／detergentmethodsnor－  
mallyusedtoinactivateviruS（Mol，timeretal．，1983b；Sayers，  

1994）・Dependingonthesensitivityoftheassay，B19DNA  
CanbedetectedinbetweenO．11％andO．003％ofblooddonor  

Samples（Jordanetal．，1998；McOmishetalリ1993；Mortimer  
etal．，1983b；Tsujimuraetal．，1995；Wakamatsuetal．，1999），  
andtransmissionofB19infヒctiontoreclplentSOfbothblood   

ギCofreSPOndenceto：VirusReferenceDepar†merLt、CerltrefbrInfもctions、  
HealthProtectio11Agency，61Colirldale如enue，London、NW95HTUK．  
職l：＋442083276023；飽x：十4420832760Ⅰ9．   

g－′，Td～Jαd加∫∫ニKevin・Brown＠H払．org．11k（K．E，Brow叫   

Ⅰ38“532ノ＄・－See丘ontnlatfer一昏2006日5e、′ierB・VÅllrightsreseⅣed．  
doi：】0・1016づjcv．2005、12．003  

－57－  
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weremaintajnedinRPM11640withlO％FCSand5U血IL  
ofEpo（Amgen，ThousandOaks，CA，USA）・UT7佗po－Sl，a  
subcloneofUT7侶poandag拍如mDrSagamura（Moritaet  
al．，2001）weremajntainedinIscove’srnodifiedDulbecco’s  
media（IMDM）plus10％FCS，and2UEpo／mL・KU812Ep6，  
ag摘録omDrMiyagawa（Miyagawaetal・，1999）weremain－  
tainedinRPMI1640，10％FCSand6UEpo／mLK－562and  
JK－1cells（DeutscheSammitmgvonMikroorgamismenund  
Zellkulturen（DSMZ），BraunSChweig．Germany）weremain－  
tainedinRPMI1640，with10％FCS．   

2．2，封夕，∫g用〝‡α乃d〆α抑〃∫0〟汀g∫  

PlasmaandserumSamplescontaininghjgh－titreinftctious  
B19wasobtained舟omseveralsotuces．J35wasobtained  
舟omasick］e－Cellpatientinaplasticcrisis，andpreviously  
determinedtobenegativeforbothB191gMandIgG（data  
notshown），Additionalplasmasampleswereobtained舟om  
normaldonorsatthetimeofblooddonation，andprovided  
byMei－ⅥngⅦatCBER，FDAandArisLazoatVI・Tbch－  
nologies，Inc．ThewnOstandardsample（SaldanhaetaL，  
2002）wasobtained丘omNationalInstitutesofBiological  
StandardsandControIPIBSC），SouthMimms，UK・   

PlasmapooIscontaininghigh－titreB19wereakindgift  
ofMatthiasGessnerofBaxter．Serum Samplesfromlab－  
oratorydonorsandhealthyblooddonorsobtainedaspart  
oftheNationaJHeart，Lung，andBloodInstitute（NHLBI）  
RetrovirusEpidemi0logyBloodDonorStudy，NHLBIrepos－  
itory，and previotlSly tested fbr antibody to parvoviruS  
B19（Browneta】．，2004）wereusedintheneutralization  
aSSay・   

2．j．Cb叩8r血∂乃げfJ！枠c如坤げd脾柁凡才cgJJりpg∫  

Theinfectionassaywasaspreviouslydescribed（Nguyen  
etal．，2002）．Brief）y，Onthedaybefbreinfbction，Cellswere  
splitl＝2withappropriatemediatoinducecelldivision・Onthe  

dayofinfiction，Cellswereseededat2×105cells／100rLL，an  
equaJvolumeofvinlSdilutionwasaddedandtheinfection  
was allowedtoincubate at40Cfbr2h．A魚ertheincllba－  

tion，800pJLofappropnatemediawasaddedtotheinftction  
bringlngthevolumetolmL・Thecellsweretransfヒ汀edtoa  
24－Wellplateandincubatedat370CandharveStedfbranal－  
ysISOnDaysl，2，3，Or6・   

2．4．血研i‘′7頑エ′0柁∫CeJICe〝Fノ即∫叩舟「封タぐ叩∫～d  
ク和ナビfJl∫  

CellswereevaluatedforB19proteinproductionbyIF  
stainlng・ApproximateJy5×104cellswerecollectedonto  
glassslidesbycytocentrifugationat1500rpmfbr8minand  
爺xedinmethanoトacetone（1：1）at－20OC．Ⅵralcapsidpro－  
teinsweredetectedbymouseanti－B19monoclonalantibody，  
521－5D（agi食丘omLarryAnderson，CDC，Atlanta，GA，  
USA）fbllowedbygoatanti－mOuSeIgGFITC（Zhietal・，  
2004）．   

andbloodproductshasbeen斤equentlydocumented（Azzi  
etal．，1999）・AttemptingtoreducetheriskofB19in托ction  
hasbecorneamqorconcernfbrbloodandbloodproduct  
SuPPliersinEuropeandAmerica（Brownetalリ2001），with  
manycot）ntriesnowadvocatingscreemngofplasmapooIsto  
rernovesamplescontaininghighB19viraltitres．   

However，B19DNAappearstobeverystab）eandlowJev－  
e）sofB19DNAcanpersistinserumandarangeOftissues  
fbrmonthsfbllowingacuteinfection（SoderhJnd－Vhermoet  
al，，2002），anddetectionofviralDNAdoesnotequatenec－  
essarilywithactiveviraJinfection．Inaddition，aSSaySfor  
detectlngin危ctiousviruSareeXtremelylimited．Although  
B19hasbeenshowntOreplicateinvitroinprimaryerythroid  
PrOgenitorcellsfrombonemarrow（Mortimeretal・，1983a），  
periphera）blood（Ozawaetal，，1986）andfetalliver（Brownet  

aJ．，1991；「ねegashietal．，1989），Very良wcel＝ineshavebeen  

fot）ndtobepermissiveforB19infection，andeveninthese，  
viralreplicationisine用cieTlt．Thefirstce］l］jnedescribed  

tobepermissiveforB19in鈷ctionwasanerythropoietin  
（Epo）－dependent飢IbcIoneofUT7，amegakaryoblastoidcell  

）ine（ShjmomtJraetaJ．，1992）．Sincethen，alimitednum－  
berofadditionalcelllineshavebeendescribed，includjng  
KU812Ep6，anerythroleukaemiccellline（Miyagawaetal・，  
1999）・andJK－lcel】s（Thkahashielal・，J993）rTbdatenoOm－  
Parativestt）diesofthedi庁brencesinsusceptibility／sensitlVity  

andpermissivityamongstthesecel】1ineshavebeenpub一  
】ished．   

A number of different methods have been suggested 
fbrdetectingparVOviruSB19．Currently，methodsfbriden－  
tifyingactive clinicalB19infectionsincludedetectionof  
B19nucleic acid testlng by direct dotblothybridization  
（Andersonet al．，1985）orPCR（Cassinottietal．，1993；  
Clewiey，】992），andmorerecentlyRTIPCRforRNAtran－  
SCripts（Wongetal・，2003）・Similarmethodshavebeenused  
fbrdetectinginfectionincellsorce））lines，btlittlehas  
beenpublishedontherelativesensitivityofthe di飴rent  
me仇ods．  

Inthisstudywecomparedthesusceptibility／sensitivity  
ofvariousce11］inestoB19in危ctionandeva）uateddi能rent  

methodstodetectviralinfもction．Inaddition，WeeStablished  
ahigh－throtlghputmethodfordetectioT10fB19infection  
and validated the assay by usingit to detectinfectious  
viruSinplasmapooIsandneutralizingantibodiesinserum  
Samples，  

2．Materialsamdmethod5  

2．ノ．CeJJJi乃g∫  

Ce111ineswereobtained丘omAmericanTissueTypeCol－  
lectjon（ATCC，Manassa5，＼仏，USA）andmaintainedinDul－  
becco’smod摘edEaglemedium（DMEM）pluslO％fttalcalf  
Serum（FCS），Penicillin，StreptOmyCinandglutamine（P／S／G；  

Gibco／Invitrogen，Carlsbad，CA，USA）at370Cwith5％CO2  
unlessotherwisestated．UT7／Epo（ShimomuraetaL，1992）  

ー58－  
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2．J．βノタβ∧仏  

DNAdirecthybridizationwasusedtoquantitatetheB19   
COPynumberaspreviouslydescribed（Brownetal．，1994）．   
Bheny，PlasmidpYTlO3wasdi】utedtoglVearangeOf   
DNAconcentrations（0，0・l，1，10，and100pg／p，l）．Plas－   

middilutions，SerumSamPJesorextractedDNA（10tLJ）   

Were added to200I⊥10．333MNaOH andincubated at   

roomtempera山retodenaturetheDNA・Thesampleswere   

thenappliedtoanyJonmembrane（0．45トLmPOre，Nytran   
Plus，Schleicher and Schue11，Keene，NH，USA）using   

a dot blot manifbld apparatus（96－Well，Schleicher and   
Schuell），fhemembranewashedin6×SSC，andthemem－   

branebakedat80OCforanhotIrinavacuumoven．The   
membranes were hybridizedwitha32prandorn－Pnmed   
probeofthecompleteB19codingregionqoRIdigest   

OfpYTlO3）inHybrisol（SerologicalsCorporation；42OC   

OVemight）・Thernembraneswerewashedwith2×SSC；   

0・1％SDSatroomtemperatureandO．1×SSC；0．1％SDS   

fbr20minat550C，andthenexposed－oeidlera＝phos－   
phor”screen（MolecuJarDynamics，GEHealthcare）orX－ray   

創m．  

2、∂．e〟〃肘f一面vePC尺  

DNAwasextracted舟omcellsandsupematantllSlngthe  

QIAmpDNAmimiKit（Qiagen，Ⅶ】encia，CA，USA），and  

quantitatedbyqPCRusingtheQuaTltiTヒctProbePCRkit  

（Qiagen），uSingpやersinthecapsidregionoftheviruS・  

SpeCificallythepnmersandprobeusedwereB19－Cap－F  
（5’－TACCTGTCTGGATTGCAAAGC・3′；0．4LLM）andB19－  
Cap－R（5l－GArGGGTTTTCTAGGGGÅrmC－3′；0．4LLM）  
andO・2：MB19－Cap－Probeprobe（6－FAM－ATGGTGGGA  
AAGTGATGATGAÅrrTGCTA－BlackHoleQuencher）．  

QtIantitadonofthemmberofgenomecopieswasestimated  
bycomparisontoastandardcurveobtained丘omserialdilu＿  

tjonsofthepYT103，andcon甫rmedbytesthgtheNIBSC  

Standard（Saldanhaetal．，2002）．  

2．7．尺rP〔二だ  

Aspreviouslydescribed，anRTIPCRassaywasusedto  
）00kfbrsplicedvira）transcriptsasamarkerfbrinftction  

（Nguyenetal▲，2002）．BrieAy，Cellswereharvestedandtota】  

RNAextractedusing200トLLRNASTATL60・Contaminating  

DNAwasremovedusingRQIDNAse（Promega）inctlbation  

fbr15minatroomtemperatureandRNAwasreversetran－  
SCribedbyinitiallyincubatingRNAwithrandomprlmerS  
andreversetranscriptase，SuperscriptII（IrNitrogen），priorto  

PCRamplicationwithprimersB19－9andB19－l．7bincrease  

detectionofsplicedproducts丘omtheRTPCRreactions，  

productswereresoIvedona2・5％NuSieveagarosegeland  

SOuthemhybridizationwasperformeduslngPrObelabeled  
withalkalinephosphatase（CDP－SfarAlkPhoslabelingkit，  
Amersham） 

2．β．e柑乃J血Jルビ尺rPC尺  

RNAtranscnptswerequantitatedbyreal－timeR71PCR   
designedtoaTnPliqTPrOductsinthecapsidandNSregions   
using the QuantiTtct Probe RTLPCR kit（Qiagen）．The   

Ql］antiTbct Probe RTPCR master mix and Q11anti7bct   
RTmiⅩWaSCOmbinedwithO．4トLMofthe amplはcation  
primers（NS primers5′－GTTTTATGGGCCGCCAAGTA－  
3／and 5／－ÅrCCCAGACCACCAAGCmT13／；CaPSid  
PnmerS 5′・CCTGGGCAAGTTAGCGTAC－31and 5′－  
ÅrGAATCCTTGCAGCACTGTCA－3′），andO．2p，Mprobe  
PSprobeFAM6′・CCÅrrGCTAJuAGTGTTCCA－BHQl；  
CaPSidprobe FAM－TATGTTGGGCCTGGCAA－TAMRA）．  
A鮎raninitialactivationstepof15minat95OC，45cyclesof  
15sat94OCand60sat600Cwereperfomed．Quantitation  
Ofthem）mberofIrar）SCnPtSWaSbyestjmatlngthecDNA  
COpynumberbycomparisonofastandardctlrVeOfserial  
dilutionsofpYTlO3asdescribedforthequantitativePCR．   

Tb con爺m ex什actiol】Of RNA，and to nomalize the  

numberoftranscriptspercell，quantitativeRTIPCR（qR71  
PCR）wasperformed usil鳩the same amp価cation con－  

ditions，but with primers β－aCtin F（5l－GGCACCC－  
AGCACAÅTGAAG－3′），β－aCtin R（5′－GCCGÅTCCACA－  

CGGAGTACT13’）and actin probe（5′JOE－TCAAGA－  
TCÅrrGCTCCTCCTGAGCGC－3′BHQ），Anactinstandard  
CtlrVeWaSObtained斤omserialdilutionsofaplasmidcontain－  

1nganeXtendedreg）OnOftheactincodingsequence・   

2・夕・用が一班和〟g々p〟J甘皮㌻アC尺  

Tb develop a high－throt）ghpllt methodfor detecting  

RNA transcripts，RM was extracted魚■Om Ce11s uslng  

GeneStripsTM（RJJAture，Irvine，CA，USA）accordingtothe  
manufhcturer’sprotocoIs．mRNAextractedusingthismethod  

WaSCOnVertedtocDNAusingMMI＿V牒汀（IrⅣitrogen，Carls－  

bad，CA，USA）followingmanufacturer’sprotocoIscaledup  
toa50p，Lreactionvoh）me．B19RNAtranscriptproduction  

WaSdeterminedbyqRTIPCRasdescribedabove・   
In some experiments theiT脆ction votume was scaled  

downtolOOpLandincubatedin96－Wellplates．   

2．川∴加旭血削げ鴫翫血仙川血肌両地馴1叩00J∫  

PlasmapooIsof2000donorsthatcontainedB19DNAby  
PCRB19weretestedfbrtheirabilitytoinftctUT7／Epo－SI  
Ce11s．Inftctionwasasdescribed（100p・Linftctionvolume）  
andRNAwasextractedwithRNA血reGenestrlPSandana－  
1yzedbyqRTPCR．The numberofB19DNAcopleSin  
the orlglnalplasmapooIs was determinedbyquantitative  
PCR．   

2．〃．〃錯わⅥ〃三才J堵αJl繭0めdピ′ec血托  

DetectionofneutralizingantibodieswasassayedbyqRT  
PCR．SerumOrplasmaftomdonorswasincubatedwithserial  
曲utionsofhigh－titreB19containlngSerumfbrlhprlOrtO  

－59－   
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inftctionwithUT7／Epo－SIce11sasdescribedfbrinfもctions Thble2  
ComparisonofthemlmberofinftctiotlSunitsofB19tothevira）DNAin  
鵬蝕n†sαumOrplasmas且mpl鮎  

（100TLLina96－Wellplate）・RNAwasextracted丘omcells  

uざl喝鮎RM細reGene釦npsandanal㌍edbyqRTPCR・   
Ⅵdst∝k Genom‥qⅦⅣalents ln危c加us gdiれ危cdousunits  

（（騨）／mLxlO12） （血it扉mL）  

1が  り×105  
10，  】．0×lが  

108  2．0×川4  
1が  2．9xIO4  
2×107  5×】05  

1が  1，Ox10l  

J35  33．2土2．O  

VS2  】0．2土2．9  

V1  2．0土0．3  

V2  2．9土0．2  

V3  0．1土0．1  

CBERSTD  】．0  

3．Results   

エJ・C加卯「血乃げ∫e乃鵡γfαα乃dpg珊ね∫fve乃e∫∫f乃  

カβg〃∽叫フ∂JeJfccgJJ〃即∫  

Tわem卑ior吋of仇ebemabpojefic血esfe5kd岬L－60，  

HEL，KG－1，KG－1a，K－562，U－937）werenegativebybothIF  

forcapsidproteinanddetectionofsp］icedtranscriptsindicat－  

ingthatthecellswerenon－Permissive．On】yUT7／Epoce11s，  
KUき12Ep6，鮎UTγEpo－SlぷubcloneandJK一王ce”5血owed  
evidenceofB19in飴ctionwiththeUT7侶po－SIcellshav－  

ingthegreatestsensjtivity・HoweveちbyIRthenumberof  

POSi．ivecel15WaSalwayslow，with＜l％positivestainlngfor  

KU8）2卑p6，UT7／EpoandJK・1ce”s，butapproximateJy15％  
positivestainingforUT7／Epo－SIcel］s．ThisgreaIersensitiv－  

ityWaSCOnfirmedbydetectionoftranscrLptSinUT7／Epo－SI  
cellsat104ge／infbctionofthehigh一titreserum，3logslower  
thanthatdetectedintheothercelllines・Subsequentstudies  

WerealldonewiththeUT7－Epo－SIce11s．   

j．2・Co〃甲βr血〉乃げ∫g痛かfり，q′櫛柁乃J椚gめ∂血J∂  

（お／ど（●／んも斥ぐ／わ王′∫βノタ   

IFstainlngforB19capsidproteinproductiondetected  
inftctedcellsconsistenIlyatlO－2tolO－3dilutionsofhighー  

ーitreserum（‘＞1012ge／mL），butthemlmberofpositivecells  
WaSlow（15－1％）・DeterminingviralDNAproductionby  

directhybridizationofviralDNAbydotblotwaslimited  
todetectionabove109ge／in氏ction，inpartbecauseonly  

lOI止ofsamplewasanalyzedfiomalmLinftction．Intime  

COurSeeXPeriments，Whenin食ctingwithhighconcentrations  

ofviruS（109gehnL）splicedtranscriptscouldbedetectedon  
the6rstday，nSlngOnthethirdday．Whensamplesweretested  

OnDay3，themostsensitivemethodswerethosedetect）ng  

RNAl帽nSCripts，eitherbycorrventionalorqRTIPCRassay  

OrdefectingtheincreaseinvjraJDNAproductionbyqPCR  
（恥blel）．  

Ⅵ戚DNAr爪印甜rdbyqPCR．UT7／Epo－S】e亡”5Werejn危cf亡dw抽s訂ja】  
dilutionsofvirus，OnDay3RNAwasextractedwithRNASTXT60a71dB19  
肋nさ血ptsdet亡Ct亡dbyRTPCR・  

j．まCク叩Idr加乃qrJ如fJ昨c〟vf秒げd脾摺乃J∫er〟m  

∫α〃pJg∫W納v血Jc甲y乃脚加r  

Serialdjhltionsofdj能rentvjralserastockwereusedto  
inftctUT7佗po－SIce11s，andtheinfectioustitredetermined  
bytheendpointofdetectionusingRTLPCR（Thble2）・The  
viralgenomeequlValentsineachsampIewasdeterminedfbr  
eachsamplebyqPCRandcon爺rmedbydotblotanalysISand  
theratioofviralDNA（ge）werecomparedtoinfbctiousunits・  
TheratioofgenomeequJValentswererelativelyhighcom－  
paredtoinfectiousunits，Withratiosrangmg鮎m2×105ge  
intheJ35stockto5×103geperinftctiousunitin－heCBER  
Standard．  

J．イ．Cb〝甲αr加乃q′尺〟Aα〃ⅥC血Jl〃紹Jた∂ゐ  

Cel11ysatesweredirectlyincubatedinRNAture“Gen－  
estnps”，WaShedoff；andcDNAsynthesizedinsitu，priorto  
qPCR・hdirectcompariontestsR7Aextracted丘omscaled  
down0．1mLcultureswithRNAtureGenestripsshowedcom－  
parable sensitivitytolmLcultures extractedwith RNA  
ST〟ト60（Thble3）．  

1もble3  

EquivaknISenSitiv吋Ofdetectjonofin鈷ctiousvinlSⅥSing帥Odi能rent  
methodsofRNAextTaCtionandB19transcriptdetection  

VinlSdi］ution Standardmcthod  High・throughputmethod  

DayO Day3  DayO Day3  
職bI亡】  

Comparisonofthedi飴renfsensitivjtiesofassaysllSCdtodetermineB19  
illf如tivi吋  

10‾5  ＋十＋  

10‾る  ＋＋＋  

10‾7  ＋十十  

川一客  

10－9   

27、345  

1328  

231  

j   

O  

DetecfjonIl－e血od‘  Sensitiv卸genome  
eqllivalents（ge）  

～IO8  
109  
104  
10J  
】04  

Protejn：lF  

DNA：dotblothybridi2：atioTI  

DNA：qllan一拍れePCR  
RNA：RT・PCR  

RNA：quantitatjveRTイCR  

Aplasrnastock（Vl）WaSSCrial】ydihtedinculttlremediumandusedtoinftct  
UT7／Epo－SIcells・Standardmethod，RNAwasextracted育omalmLculture  
usjngRNASTAT，60andtranscriptsdetectedbyR71PCR・十十＋，bandseasily  
dctectedbyethidillmbromidestainlngandwithanalka）inephosphatase－  
labe］edspeciたprobe；－，bandsnotdetected；andhigh－throl］ghputmethod、  

RNAwasextracted斤omaO．lmLcu7tureuslngRNAtureGenestripsand  
transcriptsdetectedbyNSqRTPCR・Quantitationsaregivenasge／p・Lof  
RTreacrjo】】VOIu刀つe．   

UT7／Epo－SIcel）swereinfヒctedwithdilutionsofB19．andcel】sassayedon  
Day3．ResuJtsaretheminimumamountofviruSaddedtoalmLceI】culture  
わdekcとiれたcdvわ1  

ー60－  
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lもb】e4  

Detec（ionofinftctjousB】9inplasmapooIs   

Sampl亡＃  Stock（g亡）／mLx101Z  RT－PCRresu）t  WqRTIPCR（gdinftction）×IOS  NSqRTIPCR（ge／inftctioTl）×10％  

Pool＃1  1．8土0．4  

Poo】＃2  3．2土0．1  

Pool揖  0．5土0．1  

P00l＃4  0．5土0．04  

Poo】＃5  0．005士0．0005  

P00‖稚  1，1土0．3  

No virus O  

2．2士1．4  

3．7土0．9  

ユ．1土0．4  

2．4土仇5  

0．003‘士0．002  

l．4土0．05  

0  

2．1士0．9  

4．6士0．8  

2．＄士0．3  

2．6士0．9  

0，0023土0．001  

3．0士0．2  

0  

〓
〓
．
丁
 
 TheamountpfB19insixpIasmapooIs（previotlS）yknowntocontainB19）wasdeterminedbyqPCRandthepresenceofinftctiousviruSWaSdeterminedby  

inftctlOnOfUT7／Epo－SIce））sarLddetec血mofRNAtranscrlPtS始erbyeither7mPCRon）SingRNAtllreGcnestTipsandqRトPCRamp】i付ingthecapsid（VP）  
andnom沌mctu血INS）regjo服  

j・エ伽おCJわ〃げfゆcr血∫l′わⅦ∫山戸ooJg加わod  

ク和血cは  

Tbtestthesensitivityofourhigh－throughputassayandto  
testitspotentialapplicationfbrscreenlngplasmapooIsfbr  
inftctiousviruSWeeXaminedsixp】asmapooIspreviously  
identほedascontaininghigh－titreB19DNA．qPCRanalysIS  
COr）firmedthata））samp】escontainedB19DNA，withfiveof  
thesixsamplescontaininghighB19titreswith＞10］lge／mL  
Thesixthsamplehad～5×109ge／mL・However，afterinfec－  
fionofUT7／Epo－SIcells，RNAtranscnptscol11dbedetected  
bybothRTLPCRandqRTPCR，indicatingthata11thepooIs  
COntainedinfヒctio11SB19（Thble4）．   

j．6．〃蝕血油庖而即  

Asfurthervalidationofthehighーthroughputassaythe  

methodwasIJSedtodetectB19neutralizingantibodiesin  
SixseraofknownB19antibodystatus．ARerincubationwith  
SerialdilutionsofeachserumWithviruS fbr2h，theanti－  

bodyルiruSCOmPlexwasa1lowedtoinftctUT7／Epo－SIce11s  
inamicrotitreplate，RNAextractedatDay3RNAtureGen－  
estrlpS，andqRTIPCRperfbrmed．Noblockofinftctionwas  

detectedinthetwoserathatwereB19IgGnegative（Thble5）．  

Incontrast，atthehighestconcentrationofviruS，therewasa  
markedreductioninthemmberofviraltranscriptswithan  
fbursera・【faredtlCtionofviTaltranscriptsby＞90％iscon－  

Sideredtheendpoint，therlimtwoserathenelltralizlngtitre  
was＞105，andintheotherlO3andlO4，reSPeCtively・  

4．Di虻uSSion  

AlthoughtheerythroidtropISmandinhibitionoferythroid  
COlonyfbrmationwasdemonstratedin1983（Mortimeret  
al、，1983a）andreplicationirlVitroinfectionofbonemar－  
owwasdemonstratedin1986（Ozawaetal、，1986），there  
lSStiJlnoreadilyavai1ablemethodfbrcultunngparvoviruS  
B19inthelaboratoTy，limitingboththeviruSaVai1abilityand  
theabilitytodevelopassaystodetermineB19in免ctivity・  
Simi1arlytherearenoreadilyavailablemethodsfordetect－  
1ngn餌tralizlngantibodiesinpatientsamples，Orfbrtestlng  
Viralinactiv如ionpTOCe血汀eS如bloodandbloodpTO血cts・   

Anumberofcel11ineshavebeendescribedthatsupport  
B19infヒction，andanumberofinftctivityassayshavebeen  

described，basedonthesecelllines・SpeCi負cally，infbction  
andneutralizationassaysbasedonUT7／Epocells（Bosticet  

a）・，1999），KU812Ep6（Blumeletal・，2002；Bonvicinietal・，  
2004；Miyagawaetal．，1999；Saitoetal・，2003）aTldUT7IEpo－  
Sl（Prikhod，koetal．，2005）cellshaveallbeendescribed・  
Morerecently，Cellsthatarenotfu11ypermissivefbrB19  
inftctionhaveaIsobeenevahated（Cai11et－Fauquetetal・，  
2004）However，therehavebeennoattemptstocomparethe  
di群己rentcelltypesorsensitivityofthedifftrentmethods・In  

addition，manyOfthemethodologiesareverylaboⅧinten－  
sive，and／orrequlrereadingoflF，andaretherefbrenotreadily  
automatedorapplicabletotestinglarg¢numbersofsamples・  

Inotrrstudy，1Fwastheleastsensitiveofthemethods，with  
apart命omUT7／Epo－SIcells，generallylessthanl％ofcells  
beingpositiveevena触rinoculationwithhigh一titreviruS・  

一指b】e5  

Neutralizmgantibodyassayuslngqua11titativeRTIPCRintheB19NSre各10n  

A  B  Se11ImSalllpIe  4  5  44  

】gG  

SeⅢmaiorle  
B19＋10‾5semm  
引9＋10‾4semm  
B】9＋10‾5s肌nl  

B19a】one  

Ce】lsonly  

8  

7う93  

5801  

79，557  

20，676  

2  

0  

0  

34  

ほ，674  

9  0  

5244  0  

14，423  50  

68，165  423  

30，2】5  3  

40，657  64  

30、027  20，709  

0  0  

之4、234  19，666  11，448  
0  0  1  

NomaldonorsenlmWaSpreincubatedwithdilutionsofhigh－titreB19plasma（＞1012ge／mL）andⅥSedtoinfectUT7／EpD－SIcells・Arepresentationof  
quantitatil′edataob亡ainedisshoIVnandgiver．iTlge／p・LofRTreactionvolumeandnollT）a7izedagainsttheqPCRobtainedfbrβ一aCtin・  

－6卜   
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Thispercentageofpositivece11swaslowerthanpubJishedin   
the）iterattlre：MiyagawareportedKU812Ep6cellsashaving   

about30％oftheceIIspositiveforB19inftction（Miyagawa   
etaI・，1999），andMoritareportedthat40％oftheUT7／Epo－   

SIstainedpositiveforB19infection（Morjtaetalリ2001）．   

Someofthesediscrepanciesmaybeduetotheamountof   
viruSuSedfortheinfection（athighert血ewecanobservefhat   

30％ofcellsarepositive），di飴托nCeSincⅥ血retechi叩e5，   

andthespeci鮎ityoftheaT）tibodyused（Mab521－5dusedin   

thesestudiesisspeci鮎forcapsidconformationa）epitopeS）．   

However；aSreadingIFslidesisnotreadilyautomatedwedid   
notspendmoretimeoptimizingthemethod．  

AssaysbasedonRTLPCRwerethemostsensitiveassays，   
andincontrasttoDNA－basedassayswerenotconfbt）nded   
byinputviralgenomes．AswiththeIFassay，theyalsocon－   
brmedthattheUT7侶po－SIcellswerethemostsensitive   

Ce111ine，andusingthesecells，WeCOulddetectinfectious  
viruSwithinoculumsof～104genomecopies・Thisisalsoin  
keepingwithotherpub）ishedresultsthatsuggesttheratioof  
infectiousviruS：genOmeCOPiesisl：10，000（Borrvicinietal．，   

2004；Miyagawaetal．，1999），nOtdissimiTartothatofother  
fbn・OViri（ねe（Thttersal］andCotmore，1988）．  

DuetotheconcernsofB19contaminationinbloodand  

bloodproduct，therejscurrentlygreatinterestinnotonly  
developlngmethodstodetectinftctiousvirus，butalsoto   
eva）uate methods ofviralinactivation／removal．Due tothe  

di偶cultyln WOrkhlgwith B19．rnanylnaCtivatjon studies  
have been undertaken uslng a StJrrOgate parv0virus，nOr－  

mallyporcineparv0viruS・However，Whencomparisonshave  
beenundertaken，POrCineparv0viruSandB19havedi能r－  

ent properties as fhras heatinactivation（Bhlmel，2004）  

andpHstability（Boschettjetal．，2004），SuggeStingwhere  
POSSiblethemodelviruSShouldbestudied．Althol）ghwe，  
withcoJleagues，havepreviouslydescribedinfヒctionsassays  
basedonUT7侶poce11sbydetectionofsplicedtranscripts  
（Bostic etal．，1999；Lazo et al．，2002）or quantitative  
PCR（Prikhod’ko etal．，2005），We believe that the com－  

binationorRMextractionprocesswithquantitative  
PCRis the easiest method fbr detecting B19infbction  
underawiderangeofdi飴rentclinicalandexperimental  
conditions．   

FinalJy，the detection of neutra）izing antibodies for  

ParVOviruS B19continues to be challenglng．Although  
methylcellulose－basedassayswereorlglnallydescribed，they  
areinsensitive，andrequlrelargeamo11ntSOfinfectiousviruS，  
andarequite）abour－intensivebothtosetupandtoread，In  
COntraSt，theassaydescribedhere，reqlllreSSmallamountof  
B19viruS，andcanbereadilysetuplnamicrotitrepJate  
fbrmat・In somepatients，eSPeCiallylmmunOCOmPrOmised  
patients，WhohavelowlevelsofDNAinserumOrtissuesin  
thepresenceofB19IgG，thedecisionastowhethertreatment  
withIVIGwouldbebene爺cialcanbedi代cult．Measurement  

Ofneutraliz）ngantibodiesinthesecircumstanGeSWOuldbe  
help丘Il．Inaddition，StlChassayswillbecriticalindetermin－  
mgtheresponsetoB19immunizationwhentheB19vaccine  
becomesavailable，  

5．CondⅦSioms  

Thisassaycanbeusedtodeterminetheinfbctioustitreof  
parvOViruSB19inaTlumberofdi飴rentsettlngS・Inaddition，  

theabilitytoautomatemanyOfthestepsintheassaymay  
allowthisassaytobet）Sedmorewidelythaniscurrently  
available．  
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○パルボウイルスB19暴露に対する抗体陰性および陽性の人における免疫反応  

ウイルスが混入した血液製剤を投与された後のパルボウイルスB19に対する免疫反応に関する情報はほとんど得られていない。  
使用上の注意記載状況・  

最近の研究で、B19DNAを含む（1．6Ⅹ108IU／mL）プール血渠の輸血後、B19抗体陽性の患者のB19IgG抗体のレベルが19－39  その他参考事項等  

IU／mLから50－100IU／mLまで上昇して再感染を防いだことを発見した。B19抗体陰性の患者における1．6－2．2Ⅹ1081U／mLの  合成血「日赤J  

研                             B19DNAの存在は、プール血祭のIgGレベル59．5IU／mLではB19の伝播とそれに続くセロコンバージョンを防ぐのは不十分であ  
や      ☆       ＝量     ◆ や－  

報  
血液を介するウイルス、  

dヒ l＝l  

紳菌、原虫等の感染  

の  
vCJD等の伝播のリスク   

概  

要  

l  

報告企業の意見  今後の対応   

B19DNAを含む（1．6Ⅹ10eIU／mL）プ⊥ル血祭の輸血後、B19抗    今後も引き続き、ヒトパルボウイルスB19に関する新たな知見及び情報   
体陽性の患者では抗体価が上昇して再感染を防いだが、陰性    の収集に努める。日本赤十字社では、以前よりRHA法によるB19抗原   
の患者における1．6－2．2Ⅹ108IU／mLのB19DNAの存在は、プー    検査を導入、ウイルス量の多い血液を排除している。今後は検査方法   
ル血祭のIgGレベル59．51U／mLではB19の伝播とセロコンパー  
ジョンを防ぐのは不十分であることがわかったとの報告である。  

MedDRA／JVer．9．OJ   



JRC2006T・028  

TheImmuneResponse  
toPaⅣ0血ⅦB19E甲OSure  

inPrevious吋Seronegatrve  

andSeropositiveIndividuals  

So川Do巾an一人lれah血C01用ー州一  

Departmentof8ioFogyandNationa＝nstituteforCellularBiotechnolog≠  

Nationa＝柚vers叫Oflreland，Maynooth．CountYKiIdare．Ireland  

PrOductscommencedinthelate1990sbecauseoftheadvent  
OfrobustDNAexけactionandB19polymeraSeChainreaction  

methodologleSinadditiontocasesofB19seroconversionin  
healthγVOlunteerswhore⊂eivedcontaminatedplasmaaspart  

Ofapostmarketi明Survei11ancestudy【3］・Mostmanu魚cturers  

nowundertakemlnlPOOIB19nudeicacidtestlngtOreduce  
Plasma－POOllevelsofB19DNAto＜10▲IU／mL，tOCOnform  

withUS Food and DrugAdministration（FDA）proposals  

（available at：http：／／w．fda．gov／）．Standardization ofB19  

DNAandIgGquantitation，aSWdlastheestablislmentof  
Validatedserologicalassaysystems，hasalsocontributedtoim－  

PrOVementSinblood－PrOdu⊂tSCreenlngParadigms・Thereg－  

ulatoryrequirementthatlevelsofB19DNAinanti－Dantibo郎  

PreParationsbe＜104IU／mL［4】furtherulustratesthea亡tions  

takenbγregulatoryagenciestoe脆ctivelyimproveblood－PrOd－  

uctsaf卸  

Inthefuture，becauseofenhancedscreenlngPrOtOCOIs，B19  

transmissiona鮎rtheadministrationofbloodproductsshould  

becomealessfrequentevent．However，heightenedawareness  

OfB19hasresultedintheemergenceofrelevantinformation  
regardingtheinfectiousdoseofB19andtheroleplayedby  
B19IgGinattenuatingtransmission・Koenigbaueretal・［5］  

reportedacaseofB19infectionina36－year－Oldwomanthat  

resultedfromadministration ofasoIvent／detergent－treated  

POOledplasmathatwassubsequendyrecal1edbytheAmerican  

RedCrossa鮎rhigh1evels（10L108GE／mLB19DNA）ofB19  

DNAweredetectedbythemanufacturer．Blumeletal・【6］de－  

tailed2casesofB19infectionresultingfromtheadministration  
OfB19IgG‾plasmaprotein＜OmPlexconcentrates：1individual  

re⊂eived180mLofheat－treatedconcentratecontaining8．6×L  

lO6GEofB19DNA／mL（1．5×109GEtotal），andtheother  

received996mLofmaterialcontaining4×103GEofB19  

DNAJmL（3．9×106GEtotal）．ThetransmissionofB19bya  

factorVIIIconcentrate（freeofB19IgG）hasbeendocu皿ented  

in acaseinwhichseroconversion occurredas aresultofin－  

fusionof2×104IUofB19DNA（1．3×103IU／mL）t7］．Sol－  

vent／detergent－treatedplasma（Plas＋SD）hasalsobeeniden－  

tified，Subsequenttoapostmarketingsurveinancestudyofthis  
PrOduct，aSthesourceofB19infectionthatoccurredin18  
individuals［3，8］．ItwasconcludedthatB19IgGinpooled  

Plasma（64．7±1ス5IUofB19IgG／mL；［9］）wasnotprote⊂tive  

inthepresenceofhighB19viraltiters（107－10＄GE／mL）and  

thatplasmalotscontaininglowviraltiters（1085－105‾5GE／mL）  

didnotcauseB19infectioninplasmare⊂1PlentS・However｝de－  

tailedserologlCalanalysisofthiseventhasnotbeenforthcom－  
1ng，andthesignificancethatthedatahaveforwiderissuesof  

LitdehfornationisavaihbleoJltheimmuneresponseto  
ParVOviru＄Ji19a鮎rthe＆dministration ofcontaminated  

bl00dprodu血h血epre＄蝕tStⅦd羊WebⅥmd血atlevels  
OEB19IgGiA819－＄erOPOSitiverecipientsprotectagaiJIStre－  

h血dom孔nd〉a鮎ー仕組血sionwi血p00ledplasmcont血一  
山gB19DNA（1．占×108IU／mL），bα¢貼e丘om19－39IU／mL  

to50－1001U／mLWヒfotLndthat、inthepttseJICeOfl．6－2．2  

×10りUo一別9DN〟mL払方l，一駅rOne騨伽eredpiemts，a  
POOled－PlasmaLB19TgGlevelof59．5IU／nl．isins血眼dentto  

prevent B19tr＆nSmissionandsubsequentierOCOnVerSion．  

nese血h血0山dleadtoimprovememtsh血ea＄SeSSment  

Ofblood－prOdudsa鎚年  

ParvoviruSB19can⊂auSeSeVerediseaseinimmunocompro，  

misedindividuals，andB19infectionduringpregnancYCanlead  
to良talmortalitY．B19infectionistransmittedeithervia re－  

SPiratorY SeCretions orvia administration ofcontaminated  

bloodorbloodproducts．Thelattermodeoftransmissionis  

especianyproblematicbecauseofthehighresnienceofB19to  

manyOfthetreatmentsusedinplasmaprocesslng，SuChas  
SOIvent－detergenttreatment，1yophnization，andhightemper－  

atures【1），andalsobecauseoftheextremelyhigh1evelsof  

Viremiainacutelyinfected，andoLtenasymPtOmati⊂，individuals  

（＞10J2B19DNAgenomeequivalents［GEl／mLorIU／mL）［2］．   

Sign血：ante肋rtstominimizetheB19viralloadinblood   
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B19infectivitYandimmLmitrmeritsconsideration．Inthepres－   

el】tartic】e，Wede甚ribe血eserologicdand㌍jsofspecimeれS   

ObtainedfromlOindividualswhoparticipatedinthepost－   
marketingstudYr3，8］；thisanalysisextendsourknowkdgeof   

theimmuneresponsetoB19exposure．   
肋terEnlsandme血，ds・Aspartofapostmarketingstudy；  

100adultvoltnteers，PreviotlSけdeterminedtobeB19IgG＋by   

useofan蝕heridliaco鈍asedEIAtodetectB19IgG，WereeaCh  

tran血sedwithlunit（200mりorpooledpla＄ma（Pla5十SD）  

【3，8，10J・Pairedplasmaspecimens（blinded）wereobtained  

PretranSfusionandlmonthpo＄ttranSfusionfromlOofthe   

volunteers．   

The20p鮎maspec血en5Werean如zedfbrbo也別9IgM  
aJldB19IgGreactivityagainstcapsid（⊂Onformational）VP2  

（VP2－N）．byuseofFDA－apPrOVedE仏s（Biotrin）．B19IgG  

levelsw℃requa血鮎dusing血eW）rldHed血Orga止血don別9  

IgGhterLlationalStandard（93／724）【11】．FurdlermOre，B19  

IgGreactivitragainstconformational（N）andlinear（D）epi－  

叫餌OnVPl（VpトNandVpl－D，瑠p∝dvdわ肌dtolinear  

VP2（VP2－D）wa＄analy2edasdescribedelsewhere（12）．The  

SubsequentdassiAcadonofpooled－Plasmarecipientsintogroups  
I，ⅠⅠ，andIII，aSWellasthedetail＄OfplasmapooIsusedfor  

transfusion，isshownintablel．   

R飢ぬ・FigwelAshows血atspec血ens丘omgroupsIand  

ⅡcontainednoVP2－SPeCi丘cIgMreactivity；Whereasspecimens  

丘omgroupIHexhibitedhjgh1evelsofB19IgMreacdvitrpost－  

transfusion，therebycon鮎mingacuteB19infectioninthisco－  

hort・AnalysisoftheB19IgGreactivitYOfindividualplasma  

SPeCimeJWWaSPerformedbothpre・aJldposttraJ）Sfusion，and  

3＄PeCimens（01002，01052，andO1098）oflO血ibitedreac－  

tivitYagainstVP2・Npretransfusion，withtherangeofB19IgG  

inthesespecimensbeing19－391U／mL（丘gurelB，grOuPl）；  

therewasasubsequentincreaseinthelevelofB19IgGreactivity  
POSttranSfusion，Whidresultedin2of3specimens（bothtrans－  

hsedwithplasmapooIPS3［tablel】）exhibitingB191gGlevels  

＞100lU／mLand血e血id甲eCimemdlibi血ganincreaseto  

50IU／mL．   

Afurther3specimens（01023，01053，aJldOlO55），20fwhich  

WerefromindividualstranSfusedwithplasmapooIPS2A（table  
l），WereSerOnegativeforantibodiesagainstVP2－N（B19IgG  

＜3IU／rnL），bothpre－andposttransfusion（figurelB，grOuPII）．   

Theremaining4pairedpretransfusionspecimenstestedcon－  
tainednodetectableB19IgGagainstVP2，N；however，thecor－  

respondingpairedposttransfusionspecimensexhibitedevidence  

OfB19seroconversionandexhibitedhighlevelsofreactivitY  

againstVP2－Nepitope5（丘㌍reほ，grOuPI王Ⅰ）；thi5reaCtiv卸  

correspondedtoB19IgGlevels＞100IU／mLin20f40fthe  

SPeCimens，Whereastheremainmg2specimenscontainedlower  
levelsofB19IgG，equivalentto50and78IU／mL，reSPeCtiv卸  
Foreachspecimen，thepatternofreactivltyagainstVPl－Nepiv  

topeswasidenticaltothatexhibitedagainstVP2TN，Whereby  

IgGspeciacforVPl・Nwasincreasedposttransfusioningroup  
IandwasalsoevidentonlYPOSttranSfusioningroupIII（丘gure  

lq．   
Wもenspec血enswerea♪alyzedぬrreactidⅣagainstVPト  

Depitopes，2specimens（01002andOlO98）of3丘omgroup  
IdidnotexhibitsigniAcantpretransfusionlgGreactivity；how－  

ever，these2specimensdiddisplaysigni丘cantposttransfusion  

antibodyreactivitY（mean±SDIgGindexvalue，3・5±1．7  
侮Gind∝Vdue＞1・1is托ad呵）（丘卯re王か）・neremai血g  

SPeCimen（O1052）wasserorlegativeforVPl－DIgG，bothpre－  

andposttransfusion，GroupIIspecimenswereunreadiⅦagamSt  

VPl－D．劇grouplIIspecimenswereseronegativeforB19VPト  

DIgGpretransfusion；pOSttranSfusion，however，anhadhigh  
levelsofantibodyreac（ivityagainstVPl－Depitopes（mean±  

SDIgGhdexvdue，3．9±0．96）．   

B19IgGreac（ivitYWaSObservedonly？gainstVp2－Depitopes  

ingroupIIIspecimens，withamean±SDVP2－DIgGindex  

V山eof4．5±1．8（負gwe岬トItshouldbe．noted血叫d血ough  

posm卸血5io刀grOupI5pedm印5血ibitedanhcreaseinlev－  

elsofB19IgGagainstVP2－Nepitopes（丘gurelB），theyhad  

noincreaseinantibodyreactivitYtOVP2－Depitopes・   

DiscwsEon・Thepresentstudydemonstratesthat，inB19－  

SerOPOSitiverecipientstransLhsedwithplasmacontaininghigh  

1evelsofB19DNA（l．6×10eIU／mL），levelsofparvoviruSB19  

IgGagainstVPl－NandVP2－NepitopesandagalnStlinear  

hbl01．Cl舶戚他聞tio巾山門OI8巾l描mal胱Ipト  
On飴．8¢¢Ordi叩t081g＝gGl朋div和昭8in＄t…n・  

tom8tion81叩如pe＄On馴，V陀  

Groupno．．  
POOIed－Plasma－  Plasmapool  
recipientcodeno． transfused B19DNAfevel   

01002   

01052   

01098  

Groupl1   

01023   

01053   

01055  

Group II1 

01005   

01048   

0？057   

01069   

NA  NA   

PS3   1．6×1081U／mlこ  

PS2A  lO36GE／mL   

PS2A  lO35GE／rnL   

NA  NA  

PS1   2．2×108ル／mL   

PS1   2，2×1081U／mし   

PS1   2．2×108】肋L   

PS3   16×108ル／mL   

NOTE．PIa＄maPOOIsPSlandPS3contained59．5and72．0  
1UofB191gG／rnL．respectively（9）．TheievelofB19DNAin  
PJasmapooJPS2AwasprovidedbyA．Lazo．Groupland（I  
recIPlentSrenlainedsYmPtOmfree．whereasgroup‖re叩I－  
ents experiencedmild feve†and malaise．a†teT tranSfusion・  
Group（，TeCipientswhowe（eSerOPOSitivebeforetransfusion  
（n＝3I；grOUP＝，reCipientswhowereseronegativebothbefore  
andaftertransfusion（n三3）；gTOUPf”．［eCipientsvvhowere  
SerOnegativebeforetransfusionandseTOPOSitiveaftertrans－  
fusion（n＝4）：GE．genomeequivaIent：NA．notavailable．  

8RIEFREPORT・IID ZOO石：1タ4（15I山γ）・155  
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Figurel・A，B19［gMreactivityagainstconformationatVP2・inpooled－Plasmarecipi8ntS（beforeanda鮎rtransfusion）・Reactivityismeasuredas■gMinde＝aJue（reactivitY＞1．1isreactiveldashed  
／ind川B191gGreactivityagainstcapsid（COnformationaJIVP2（VP2－N）・aSdet8rminedbyEIAandexpressedasIU／mL・inpool8d－Plasmarecipients・CB19－gGreactivitya9ainstconformationalepitopes  

OnVPl（VPl－N）・inpoo］ed－Plasmarecipients・Reactivi～jsassessedusinganimmuno仙orescenceassayandisgraded・aCCOrdingtothemanufacturer●sinstructionsonasca■eofl叫．dependingonthe  

extentoff［uorescence・仇B191gGreactivityagainstIjnearVPl（VPl・D）・inpooled－Plasmarecipients（beforeandaftortransfusion）・仁B191gGreactivityagainstlinearVP2（VP2－D）．inpooled－P）asma  

「ecipients．DandEReactivitymeasuredaslgGindexvaIue（indexvaIueisspecimen：CUtOffODratio；reaCtivity＞1．1isreactivel由shedljndl．   



fusion．possiblYaSareSultofinfusionwithplasmacontamlng  
aB19viralloadlowerthanthatrequiredforreactivationof  
血ememoryresponse・   

GroupIIrecIPientsauremainedseronegativea鮎rrecelptOf  

pooledplasma．AlthoughiJlformationwasnotavailableonwhich  
plasmapooIwastransfusedintorecipientO1055・bothre⊂ipient  

OlO23andrecipientOlO53weretransfusedwithplasmapooI  
PS2A，Whi⊂hcontainedlOさ・5B19GE／mLf3］．Giventhatthemean  

levelofB19IgGob5eⅣedhpooledpla5mais64・7±1エ5Ⅳ／  

mL【9），itisdearthatB19IgGwithinthisrangeappearstobe  
protectiveagamstinfectionofseronegadverecipientswhenthe  
B19viralloadis≦1053B19GE／mL．   

GroupIIIreclplentSWhounderwentB19seroconversionaf・  

tertraJISfusionexhibitedbothstrongVP2－SPeCi丘clgMreac－  

tivityandsi卯ificantlevelsofB19IgGagaizIStVP2－Depitopes・  

Thelatterresultisina⊂COrdancewithpreviouslypublished  
血dingsthatproduc（ionofantibodydirectedagainstVP2・D  

epitopeso⊂Cu指Sho叫a鮎re叩OSuretOB19【15】・   

Thditionalbplasma－PrOductmanuLhcturershaverdiedon  
血epr那enCeOrhighlevdsofB19IgGinpooled－plasmaprod－  

uctsalonetoindicateproductsafetY【2］．Thedatapresented  

inthepresentstudyreinforcethestratewofidentifyingand  
removbghiかdterB19plasmadonations丘omplasmapool＄，  
glVenthat40f7recIPientsseroconvertedbecauseofthepres－  
enceofB19DNAinsohrent／detergent－treatedpooledhtlman  
plasma．AlthoughmanγCOmPanieshaveintroducedminipool  
＄CreenmgtOaddressthisproblem，SuChscreenlnglSnOtPreS－  

endymandatory；despitethehctthatitisusual1yhigh－risk  
populations（e．g．，PregnantWOmenandimJnunOCOmPrOmised  
patients）whoareadministeredsuchproducts・Thisregulatory  

ambiguitYislikelγtOChangein⊂0minsyears，a＄improved  

product－Safetypro丘IesaredemandedbYCOnSumerS・   

hsumma叩血epre紀ntStudァhasprovidednⅣdぬrel－  
evanttotheB19IgGlevelnecessarYtOCOnferprotectionafter  
reexposuretothevirus，aSWe11astotheB19IgGlevelthat，h  
pooled－Plasmaproducts，mayPreVentinfectionofseronegative  

reCIPlentS・  

epltOpeSOntheunlquereglOnOfVPlincreasedramatically．   
Moreover，ital＄O PrOpOSeS that thelevels ofB19IgGin  

POOled－PlasmaproductsprotectagalnStinfectioninB19－Se－   

ronegativerecipient＄血enonlγlowlevelsofB19DNA（i・e．，  

＜105・5GE／mL）arepresent．Finany；Wehaveshownthat，inthe  

presenceofl・‘－2・2×10さIUofBl，DN〟mL，別9IgGlev－  

elsof59・5（plasmapooIPSl）amd72．0IU／mL（pla5mapOOI  

PS3），reSPe’tivehareinsu伍cienttopreventB19transmission  

toB19－SerOnegativerecipients（groupllI）andsubseqpent  

SerOCOnVerS10Il．   

GroupIrecIPlentSWereSerOPOSitiveforB191gGbefore  
打an5血sion正也pooledplasma．nelevelofIgGspeci負cfbr  

VP2－Nincreasedto＞10OIU／mLin2recIPlentSa鮎rtrans一  

血sion扁血plasmapooIPS3；howeveri血eobseⅣedincreぉe  

intheremainingrecipient（01052）waslower（50IU／ml．）．This  

SubsequentincreaseinIgGresponsewasmirroredbYthein－  
Crea5edreacti扇けagainstVPトN血atwaぶObseⅣedposm・anS一  

山sion，Wherebytheincreasein触orescenceexhibitedbythe  

SPeCimm丘omredpiemtOlO52w那1ess山肌thatfb一山eo血ers  

ingroupI・Itisrelevantthat，becauseofthepresenceofhigh－  

titerB19DNA，bloodprodudslackhgB19－SPeCi丘cantibodies  

weremostatriskoftransmittingB19infectionandthat，despite  
highleve）sofZu9DNA，reCipientswithpreexistingB19IgG  

（OrWhoweretheadministeredbloodproductscontainingB19  
IgG）werenoth良dd【15】・Plentzetal．r14】haw壷ocont  

むmedthatthepresenceofB19IgGineithertherecIPlentSOf  

thebloodproductsorintheadministeredmaterial0飽rspro－  

tectionagainstB19DNA（atconcentrationsof＜6×102－2．2  

×10‘GE／mL）presentintherapeuticproducts，tOtheex【ent  

thatnoindividual（n＝14）receivingaB19－COntaminatedblood  

PrOductshowedsymPtOmSOfamteB19infection・There＄ults  

OfthepresentstudYdemon＄tratethat，inahealthYimmumO－  

competentindividual（redpientOlO98），aB19IgGlevelof19  

IU／mLconfersprotectionagainstthedevelopmentofsymP－  

tomsofB19infedonwhenthatindividualisreexposedtothe  
viruS．Tbourknowledge，thepresentstudyisthe丘rsttodem－  

OnStratethatthereisaspeci丘clevelofB19IgGthatprotects  

agalnStreinfection・ThepostexposureB19IgGpro丘Iew山also  

contributeto avoidanceofreinfection．   

AlthoughaurecipientsingroupIhadeitherlostornever  
developedantibodyreac（ivityagainstVPlorVP2epitopesbe－  

foretransfusion，20fthemsubsequendydisplayedstrongIgG  
responsesagamstlinearepltOpeSOntheVPl－tmlquereglOnOnly  
andnotagainstVP2－D・ThisobservationisinaccordanCewith  

theworkofSoderlundetal．r15）andsignificandYStrengthens  

OurhypothesisthatVPl－SPeCi丘cB－CeumemOrYISmaintained  

OnlywithrespecttolinearepltOPeSOftheunlqueregionof  

VPl，aSWe止aswithrespecttoVPl－N／VP2－Nepitopes［12］．  

RecipientOlO52ingrouplexhibitedthelowestincreasein  
B191gGreactivivaftertransfusionandwasseronegativefor  
antibodyreactivitYagainstVPl－Dbothbeforeanda鮎rtrans－  

Roforon¢○＄   

1・SantagostinoE，MazlnuCCiPM，GringeriA，etal・取ansmissionofpar－   

vo血sB19bγ⊂Oag山a血nねdorcomcemt－ateSe坪05edtolOOdegrees   

Cheata鮎rlyophihation．取ansfusion1997；37：517－221  

2．Saldanhal，LelieN，YuMW，HeathA，B19ConaborativeStudYGroup・   
Establishmentofthe＆rstWbrldHealthOrganizationInternational   
StandardforhumanParVOviruSB19DNAnu⊂1eicacidampli負cation   
techniques・1もⅩSang2002；82：24－31・  

5・Brown‡ヱ，恥ungNS，AhhgBM，鮎rbosaLH・PaⅣ0V址び別9：血一   

plicationsfortransfusionmedi⊂ine・SummarYOfaworkshop・取ans一   

山sion2001；41：13仇・5，  

4・EuropemPhmacopoeia・Europeanpharmacopoeiamom呼aphofhu－   
maLland－Dimmtmodobl山n【documentOl：0557］・Strasbol甘g，France：   

Eu∫OpeanPhamacopoeia，2004・  

5・KoenigbauerUEEastlundT；DayTW・Clinicalnlnessduetoparvovirus  

BRIEFRヱpORTりID200‘：194（15Iulγ）・157  

一68－   



B19inEectiona鮎rinfusionofsoIvent／detergent－treatedpooledplasma．   

取an血sion2000；40：1203J．  

6・Blume17，SchmidtI，E鮎nbergerW，etal．ParvoviruSB19transmis－   
Sionbyheat－treated⊂lotting血ctor⊂On⊂entrateS．Tian血sion2002；42：   
14アユ－・81．  

7・仙CG，MasonB，longl，etal・ParvovirusB19transmissionbyahigh－   
Purity血ctorⅥⅠⅠ⊂On⊂entrate．Thnsfusion2005；45：1003－10．  

8・DavenportR，GeohasG，CohenS，etal．PhaseⅣstudγOfPhs＋⑧SD：   
hepatitisA（HJW）andparvoviruSBl，（B19）safetYreSults（abstra⊂t   

1942】．Blood2000；9‘（Suppl）：451ん  
9・DalyRCorcoranA，MahoTIBRDoカeS．High－SenSitivityPCRdetection   

OfparvoviruSB19inphsma．JClinMicrobio12002；40：1958J2．  
10・LaubR，Streng亡r5RPaⅣ0V血s怨andbloodproducts．pa血01Biol   

（Paris）200ヱ；50：539｝18．  

11・FergusonM，Wa址erD，CohenB．Reportofa⊂0鮎borativestudyto   

establishtheinternationaJstandardforparvoviruSB19serumIgG，Bio－   

logicals19，7；Z5：認3－8．  

12・CorcoranA，MahonBRDoyleS．Bce11memorYisdirectedtoward   
COnformationalepitopesofparvoviruSB19capsidproteinsandthe   
uniqueregionofVPl．1lnfec（Dis2004；189：1873JO．  

13・JordanI，TiangcoB，粘sり，Ro⊂hWHumanparvo血B19：preVden⊂e   

OfvifalDNAiJ）VOlunteerblood donors and⊂1inicalout⊂OmeSOf   

tram血sionre⊂lpl亡nt5．VoxSang19，8；75：97－102．  

14・PlentzA，Halm1，KJlOnA，HouerE，1dgW，ModrowS・ExposuTeOf   
hematoIogicpatientstopaJVOviruSB19asa⊂Ontaminantofbloodceu   

PreParationsandbloodproduc（S・取an血sion2005；45：181l－5．  

15・SoderlundM，BrownCS，SpaanWl，Hed血anLHedmanK・Epitope   
type－SPeCi＆cIgGresponsestocapsidproteinsVPlandVP20fhuman   
paⅣ0V血sB19．IIn丘ctDis19，5；172：143ト6．  

158・IID20鵬：194（15Iulγ）・BMEFRヱPORT  

ー69－   




