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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  
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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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 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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hbl亡2E晩dlof8†91gM抑dlボinpla抑aOnth亡d醸di占nof819  

antig肌819卸tig印亡n叩l亡immγnOお泊Y咋IA）and父和一OgYr亡S鵬for  
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bttw∝nく十1and＞ひ9isd亡印一亡dequiⅥ氾Ikd  

S卑m匝l血nt術F．】gM日A Ⅳ lgGEIA Ⅳ An軸亡n臼AⅣ  

Cut－Off亡a‖）柑tOr  6・77  

931  0・14  

ヰ20  ひ16  

981  l・わ  

410  0・25  

375  0・14  

939  ひ30  

8t事9  ヰ99  

9丁6  0・17  

ヰヰ1  3・ヰ0  

973  0・28  

966  ト92＿  

936  1・21  

444  0・86  

980  ひ71  

427 2・06  

929  2・7ヰ  

888  ひ25  

925  1・軍  

ヰ16  6・89  

895  602  

＋  ひ99  

－   ひ70  

－   ひ90   

＋  1・50   

－   0・90  

－  ひ70  

－  ひ80  

＋  l・70  

12020 

＋  ひ80  

1・28   

＋  1ヰ6  

＋  1・40  

－  Ll・【旧  

－  1・70  

＋  

＋  ト40  

1・10  

＋ 1・SO  

＋  2，80  

十  l朝  

6
 
 
 

．
6
．
3
 
↓
 
」
 
」
 
〇
．
9
．
8
．
6
．
3
．
3
．
3
 
↓
 
勺
 
9
．
2
．
2
．
7
．
3
 
0
 

－
 
8
 
8
 
8
 
8
 
8
 
8
 
7
 
7
 
7
 
7
 
7
 
6
 
5
 
2
 
ト
 
1
 
8
 
6
 
1
 
1
 
 

1
 
1
 
 
1
 
 
1
 
 
1
 
 
1
 
 
1
 
 
■
t
 
l
 
l
 
l
 
一
■
－
 
 
1
 
 
1
 
 
▲
l
 
－
■
 
 

印
－
叩
＋
叩
＝
1
十
■
∴
十
†
甲
十
－
＋
＋
＋
＋
＋
 
 

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  

JotLrnalcompilation◎2007BlackwellPub】ishingLtd．．伽5b179ZLEltfs（2007793，216－222  
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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  

SpeCimenshereih，aSthispanelwasfrom asymptomatic  
individuals whoseimfヒction was detected due to routhe  

sereening．Donorsp亡⊂imens，therefbre，WOuldbefmmムIl  

虞agesposトin托cdon血（：1ud血豆也亡p柁Sem00nYerSionぬge・  

ExperimentalinfectionhasshownthatB19i血onhastwo  

phases（29］．chara⊂terized bysymptom－freeinitialhigh  

viraemia（～1011eopiespermlserum）fbllowedbydetectable  

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  

ofallStag餌Of・a⊂utein托亡tiom．   

Itis■impoi粗相bco血也亡diagnoskofa⊂血eB19血on  

inapubli⊂healthsettingWhereanLOuttJreak⊂Ouldleadto  

Sdo偲Lmedi⊂alcoれS∈印C亡研印e血1炒飯pr亡gmhtwomen  

andimmuno⊂OmprO血i父d、pa触nt£Inaddi点0軋B19s⊂咄山ng  

ofblooddonorspriortod6nationwotddavoidtheriskof  
COntaminatiT喀blood produ⊂tS二The B19antigen EIAin  

COr如nctionwithsp∝ifl亡B19TgMdetectionofFtrsane緻dive  

mdhodordetedinga⊂ut亡iTl托⊂tion．   
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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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