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Table3．⊂linicalsigns．virusrepli（ation．sero（OnVerSion．anddire⊂t（OntaくttranSmissioninferretsino（ulatedwithH7  
inf山enzaviruses  

No．ofinocutatedferrets／totalnumber  

No．of（Onta⊂tferreb／totalnumber  ⊂tinicat～tgnS  

PeakmeanloglO  
nasa暮washtiter，  

dayp．l．   

Respirato「y  

Weight   ～ymPtOmS．  

Virus  Subtype loss，％＊  dayp・i・  

Seroconversion  Virusdetected  Sero（OnVerSion  
（HItiterrartge）十   innasaIwash  （川titerrange）十  

1／1（320）t  

3月（320一朗0）  

3月β20一朗0）  

ユβ（320－－－64q  

3β侍40－1，280）  

3月（320－640）  
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m
〓
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0／3  

2月（‡20．6J旧）  

0／3  

0／3  

】乃（1．280－乙560）  

1／3（160）  

6．3（1．3）  

6．5（ヨ．5）  

7．4（3）  

6．75（1）  

6．‡（1）  

7」M  

H7N7  3／3（18．j）  ヨ乃（3）  

H7N7  3／3（6．7）  1月（S）  

H7N3  3／3（17．2）  1月（5）  

H7N2  ヱ／3（6．6）  之乃（3）  

H7N2  ユ／3（6．3）  1月（5）  

H7N2  2／3（3．8）  1／∃（7）  

NU219  

NU2‡0  

⊂an／～04  

Tky／VA  

NYハ07  

⊂灯Conn  

★Theper（entagemeanrnaXimumweightlossi55hown 
†川assayswereperformedwithhomologousvirusandhor～eRBCs 
書Onlyoneferret～UrVivedandwaiteited 

model（13）．Tnthecurrentstudy，bthNlβ19andN∽30virus鶴  
replicatedefficiendyintheupperresplra‡orytractofinoculated  
fbrrets，withpeakmeamasa］washviruStitersof6・3±0・2aJld6・5±  
0．91oglOEID5dmidetectedonday3p・i・，reSpeCtiv叫（Fig・2Aand  
B）・TYoofthreeanimalsinoculatedwithNU219virusineach  
expermentwerehuman鴎kiued5一プdaysp・i・becauseofsevere  
weightlossordevelopmentofhind－umbpardysis・Nu19viruSdid  
nottr竺Smitbyeitherdirectcontactorrespiratorydroplets｝be－  
causeⅥnlSWaSnOtisolatedfromnasalwashesofcontact鮎rrets，  
andseroconversionofcontactanimalsforhemaggltItinationiJlhi－  
bition（HI）antibodydid notoccur（Fig・2A，Table3，datanot  
Shown）．RespiratorydroplettransmissionofNU230viruswasnot  
Observed（datanotshm）；however，inthedirectcontactexper－  
iment，NIJ乙30viruswasdetectedinthenasalwashesoftwopfthree  
contactferrets，withpeakNWviruStiters＞1065EⅡ）5dhlbyday  
8postcontact（p．c．）intheseanimals（Fig・2B）1BothNtj230contact  
ferretsthathadvirusisoIatedfmmNWseroconvertedbytheerld  
Oftheexperhent（Table3）．ThethirdNl乃30cor）taCtferretdidnot  
have detectableviruSinNWaIiddidnotseroconvert（Fig・2B，  
TめIe3）tⅥispattemofNLだ30virus一丁anSmis5ionbydir∝t  
COntaCtWaSCOnfirmedinaduplicateexperlmentthatresultedin  
SerOCOnVerSionofonlytwoofthreeferrets・Takentogether，these  
resu］tsindicatethat，despitesimi】arreceptor－bindingpropertiesas  
measured byglycan arrayand resi坤ation assay，NU230viruS  
exhibitedanenhatlCedabilitytotransmitintheLerretmodelby  
direacontactcomparedwithNLq19virⅦ・  

T一都闇鵬加地胡tyoINorthAmeri也n H7tnftuenzaViruミe5inFerr摘・  
Next，We aSSeSSed the ability of the H7viruSeS Of the North  
Americanlineagetospreadtonah，eferretsbyeitherresplratOry  
dropletorconta？tranSmission・T均rVAviruSrephcatedef6ciently  
infheupperresptratorytractofin∝ulatedferrets，withpeakmean  
Viruslitersreaching6．75±0．5log10EID5dm10tldaylp・i・（Fig・2C）・  
However，1取ⅣAvirusdidnottraJumitbydirectcontact，because  
viruSWaSnOtisolatedfromnasalwashesofcontactferrets，and  
SerOCOrlVerSionofcontactferretswasnotdetected（Fig．2C，Table  
3）．Chni504，aHPAIH7N3virus，WaS alsofoundtorephcate  
efficjen吋itltheupperrespiratorytractofinoculatedferrets，with  
Peakmeannasalwashvirustitersreaching7・4±0・3log10EID5めI1l  
Onday3p．i．（Fig．2D）．Additionany，Substantialweightlosswas  
observedinferretsinoculatedwithCarJ504virusぐrable3）．I・OW  
levelsofvirusweredetectedinthenasalwashesoftwoferretsin  

directcontactwithinoculatedanimals（1．981．25loglOEID50hnl）；  
however，SerOCOnVerSion ofthese contact ferrets did not o∝ur  
CIbble3）．職eselowvirustitersaremostlike吋duetothepresence  
Ofresidualvirusonthenosesofcontactftrretsthatwasacquired  
fromtheenvironmentorfromtheinoculatedferretsandthereぬre  
doesnotconstituteef丘cientviruslranSmission，becausesustail】ed  

8el～ereIa1  
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hightitersofvirusintheupperrespiratorytractwerenotdetected，  
andseroconversiondidnotoccur・Respiratorydrop】ettransmission  
OfTky／VAorCan604viruswasnotdetected（dataL10tShm）・   
Asdiscussedabove，tWOH7N2vinlSeS，NY／107andCk／Con叫  
exhibitedenhancedα2－6SAbindingwith decreasedbindingto  
α2－3SAi†ltheglycanmicroarray，withNYJlO7shcwingthemost  
Significantdecrease．SimilartoallotherH7virusestested，yY／107  
andCk／Connvirusesweredetectedathightitersinnasalwashesof  
in∝ulatedbrrets，withpeakmeanviruStite－SOf63土0・5loglO  
EID5dmland7．1±0．3logiOEID5dml，reSpedively，OrLdaylp・i・  
（Fig，2EandF）．IncontrastwithTkyノVAorCanβ04viruSeS，  
NY／107virustransmittedef丘cient＆tothreeofthreeferretsby  
directcontact，withpeakvirusdtersinr）aSalwashesfromeach  
COntaCtferretreaching≧105’25EID5JmiandserocorⅣやOn∝一  
伽minginallcontactaLnimals（Fig・2E，Table3）・TranSmlSSionby  
directcontactoccurredbyday2p・C・inoneferretandbyday6p・C・  
intherempirlingtwocontactanimals（Fig：2E）・hcomparison・  
C好ConnvlruStrat）Smittedbydirectcontactlr10neOfthreecontact  
ferrets，withpeakNWviruStiterreachinglO7・25EⅡ）5dmlonday  
10p・C・（Fig・2F）・Seroconversionofthere車ningtwocontact  
缶rretsdidnotoccur，iT）dica血gthatCk／ConnvlruS，unljkeNY／107  
virus，didnottransmitef窮cierL吋bydirectcontact（Tab】e3）・Similar  
tootherH7viruSeSinthisstudy，reSPiratorydroplettransmission  
wasnotobservedwitheithervirus（datanotshown）・These蝕dings  
demonstratethe垂ilityofanH7influenzaviruSiso】atedfroma  
human，NY7107，tOtranSmitef伝cientlybydirectcontactintheferret  
model，   

Dis（uSSion  

ukeotheravianinfluenzaviruSeS，thosewjthintheH7subtypehlj  
into two geographica］吋distinctlineages，Eurasjan and North  
American（35，36）．H7vinu；eSwithinthesebneageshavecaused  
outbreaksandhumaninfectioninrecentyearsandcontinuetopose  
apublichealththreat・Tbbette－aSSeSSthepandemicpotentialofH7  
infltlen2aviruses，WeeXaminedthereceptoT－bindingpreference  
andtransmissibilityofselectedH7virusesassociatedwithdisease  
inhumans．WefoundthatEurasianlineageHPAIH7influenza  
V！ruSeSteStedinthisstudyclos中一esembler80ent肝AlfI5Nl  
ⅥruSeSwithrespectto theirbindingpreferenceior o23SA  
re∝PtOrS．Converse吋，WeObservedanincreaseinα2～6binding  
amongNorthAmericanheageH7virusesisolatedbetween2002  
and2004．Severalofthesealsoshowedreducedbindingofα2－3SA  
receptorschara頭痛血cofbmaninf】uenzav血父＄・nemOSt  
dramaticshiftitireceptorspeCificitywasobservedforahumanH7  
influenzavimsthatwasakotransmittede拉cien叫betweenani－  
malsbydirectcontact・   
PreviousstudieshavesuggestedthatEurasianlineageH7influ－  
enzaviruSeSSharereceptor」血diTlgPrOperliessimilartoH5vi－  
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ruses，becauseanalvsisoftheHAerystalstructtJrederivedfrom［he  
H7virusA／rkyntaly佃2demonsfrated speci丘cbinding to avian  
receptorandnothumanreceptoranalogues（37）．Recentadvances  
inglycaJlmicroarray 

． 

EurasianandNorthAmericanH7viruses．Here，WeuSedawhole－  

virusassavthatallowedbrexaminationofthebindingproperties  
OfirlfluenzaviruseswithouttheneedforgenerationofrecombinaIlt  
HA・WewereparticularlyinterestedintheNorthAmer血nH7  
viruses，bemusesomeoftheseavianvirtlSeSaPPeartObeadapted  
totheupperresp】ratOrytraCtOfchickens，Whichhavebeemshown  
toexpressmoreα2J SAreceptorscomparedwithwildaquatic  
birds（38）；invivostudieshavedemonstratedthatNorthAmerica  
lineageLPAIH7N2viruSeSrePlicatetohightiterinthe upper  
resp】ratOrytraCtOfchickensandturkeyscomparedwiththegasr  
trointestionaltract（39－41）・   

A］lH7viruses tested replicated to high tjteriTlthe upper  
respi？tOrytraCtininoculatedferret5aSShown（13）；neVertheiess，  
mostLSOlatestestedfailedtotransmitdespltethehightitersofvirus  
ShedbYinoculatedarlimals・ResplratOrySyrnPtOl了一SSuChassneez7ng  
andnasaldischargewereobservedinsomeferretsinoculatedwith  
eachH7virus（Table3）・However，thefrequencyanddurationof  
thesesymPLon】Sirlthismodelmorec10Selyresemb】edthoseob－  
SerVedin ferretsinoculatedwith H5NIviruses，rather than the  
morepronouncedresplratOry SymptOmS Observedinferretsirl－  
fectedwith human甘労N2orH】NIviruses（2】，23）・Withlhe  
exceptionofNIβ19－inocLllatedferrets，Whichexhibitsubstantial  
lethargyafterinfecti（：・n（i3），ferretsinoculatedwithH7virusesin  
this study remainedalert and playfu］for the duratiorlOf the  
experiment，SuggeStlngthatfrequentin†eractionbetweenino00一  
Iatedandc（）ntaCtferretsisnotsufficientforvirus transmission10  
0CCW・AdditiorLauy，theresultsofthisstudyindicatethatincreased  
Virusbindingtoα2－6SAisnotsufBcicntfortransmissionofavian  
influenzaviruSeStOOC？やSupPOrtlngPreViou5StudiesdemonstTat－  
1ngthelackoftransmjss10nOfan H5NIviruSwithar）increased  
α2－6－bindingpreference（21，22）．R∝entStudieshaNehighligllted  
increasedcomplexityofthestructuraltopo10gyamOngO2N3alld  
α2－6SAandsuggestthatconformationalfeaturesofthelinkage  
COntributetoviruSbindhgandcouldplayaroleinvirustransmisL  
Sibi】ity（42）・rmisdiversityofSAreccptorscouldinpaTtCOntribute  
totheenhancedabi】ityofNU230virustotransmltlntheferret  
modelbydirectcontactcomparedwithNU219viruS，Althoughthe  
EurasianlineageH7N7virusらミana匝dinthisstudydisplayed  
5imilarrecepto卜bindingpropemeSaSmeaSuredbyglymflarrayand  
hemagglutination assay，Munster et al・（43）わund differential  
attachmentofNl二β19virusandaviruseloselyTelatedtoNIノ230to  
tissuesin thelowerresplratOrytraCtOfhuma瓜The enhanced  
transmissibilityobservedwithNL乃30virusinthisstudycompared  
withNl一β19viruswouldadditiona】】ysuggestsubtledifferencesin  
thereceptor－bindingpropertiesbetweentheseH7N7virusesthat  
haveyettobeidentified．   

UrL】ikemostsubtypesofinfluenza．infectionwithH7influe  
Viru？eSfrequen叫resultsinconjunctivitisin humansandnot  
resplratOrydisease（6，7，9）・UnhkethetlPperreSPiratorytractin  
hu望anS，WhichcontaやSahighdistribut］OnOfα2－6SA，eOmea】，  
COnJuTICtivia】，andlacnmalductepithelialcellsofthehumaneye  
expresspredo牢nant抄a2q3SA（27，44，45）・Additiona取the  
SialylatedsecTet10TIS（mudns）ofbothsurfacesdifferintheirSA  
COntent；muClnSintheairwayepithe】iumcontainα2－3SA，Where鮎  

OCularsecretedmucinscontainα2－6SA（46－48）・nehigha2r3  
SA content of the human ocular surtace suggests that avian  
infltlenZaViruseswouldbewensuitedtousethissurfaceasaportal  
Ofentry・However，althoughhumaninfectionwithH7influenza  
ViruSeSfrequerltlyresu】tsinconJuTICtiviti5，doαmentedGISeSOf  
∝ular dj史aSe after H5Nlin鈷doれare rare（7，49，50）・ne  
heterogeneityofSApbindingpreferen？eObservedbetweenH7  
hfluenzaviruslineagessuggeststhat，Slmilartoヽ′irustransmissi－  

756之】w“w．pnas．org／（gi／doい0．1073／pna5．08012S910S  

25  

bi】ity・OCuIartropismisacomplexpropenythatcannotbeexplained  
bySAreaptorbindingalone．   
Weidenti鮎daLPAIH7N2virus，NY／107，Whichwasassociated  
WithhurnanresplratOryinfectjonandnotoctllardiseaseandwas  
effective＆transmittedintheferTetmOdelbydirectcontact（10）．  
AmongallH7viruSeS analyzed byglycanmicroarray，NY／107  
displayedthemostdramaticincre／aSeinα2－6SAbindingalongwith  
decreased a2－3SA binding avjdi【Ⅴ・Strongα2N6SA binding  
appearstobeanessentialcomponentofconfer中gtransmisibility  
inh11maninfluenlaViruses，becauseHINIvanantvirusesexhib－  
itmgtheclassicaviancah3－bindingpreferenceordua壬α2－3－and  
α2－6－bindingpreferellCeWereunabletotransmite伍cie11tly（23）．  
neseresultssuggestthatadecreaseina2T3SAbindiI－gmayako  
beneededinadditiontoα2－6SA－bindingaviditY・However，desplte  
Simi1arα2－3andca－6SAbindingobservedbyglycanarraywith  
Ck！Connvirus，thisviruswastTanSmittedon吋bydirectcontactin  
One Ofthreeanimals．E摘cientcor】taCttran5missio11WaS also not  

ObservedwilhWAviru5，despitethisvirussharing98．4％HA  
aminoacididentitywithNⅥ107virus（40）・Futur？Studieswillanow  
brabetterunderstandingofthegeneticdetermlnantSreSpOnSible  
fortheheightenedtrarlSmissibi】ityobservedwiththisvirus．NY／］07  
Vims，1ikeallH7vktlSeSteStedinthi5Study，didnottransmitby  
resplratOry dropletsintheferretmodel．Howevcr．the e柏cient  
NY／】07virustra11Smissior10bservedbydirectcontactinferretshas  
l－OtbeenobservedwithHPAltt5NIviTuSeS（21，22）andTT！ay  

indicatethecapacityOfaNY／1O7－1ikeviruStOaCquirepropertleS  
thatwoujdconfere珪denttrarlSmissionbyresplratOrydroplets；this  
underscorestheimportanceofstu坤ngviruStranSmissibilityby  
bothroutes．   
LPAIH7N2▲ViruseshavebeenacqulnIlgadditionalbasicanlino  
acidsaltheHAc］eavagesitesince1994，reSultinglnaCleavagesite  
thatmorecloselyresemblesHPAIviTuSeS（51）．Tbese、7irusesa∫e  
alsocharacterizedtwadeletionof8aaintheHAIproximaltothe  
receptor－bitldiIlgSite（31）；furtherstudywi11helpelucidatewhether  
this deletioncontributes tothe enhancedα2N6SA bindirlgOb－  
SerVedamongthesevirus巳S・Tkcl狐由cⅣians匹Ci貢dりfoTα㌃－ユー  
hrlkedSAobservedwithRheaJNCcouldsuggestapos5iblecorre－  
1ation between the acquisition ofα2－6SA bindillg and the  
introductionofLPAIH7N2virusesintotheIjvebirdmarketsofthe  
nortl－eaSternU．S．nefindingofenhancedα2r6SAbhldingof  
NorthAmericanH7virusesunderscorestherlCCeSSityforconfinued  
SurVeil】anceandstudyofthesevirusesastheycontinuetoresemble  
Viruseswithpa王】demicpotential．  

Mate汚atsandMdhods  
Ⅵruses・Viru5StOdはWeregrOWninthea＝antoi（⊂aVityoflO－day→Dldembroyn－  
atedhen5’egg5aSde5くribed（13）．The5O％EID50titerforea⊂hviru≦StO（kvvas  

（akulatedbythemethodofReedandMuen亡h（52），afterseria（titrationineggs・  
A汀exa幻訂91（Tx／91）或0（kwa～q†OWn On Madi†1」）arby亡anine kidney⊂ell～  
⊂OntainingDMEM，0．025MHepes．0．3％8SA（Gib（Olnvitrogen）一andN－PLtO5y卜  
し－Phenylalaninech（oromethy［ketoneO’P⊂K）－tTeatedtrypsin（Sigma－Aldri（h）．AH  

experiment5WithHPAIviruseswere⊂Ondu（tedunderbiosafetyLeve13⊂Ontain－  
ment．incIudingenhan⊂ementSrequiredbytheU．S．DepartmentofAgrku圧ure  

andtheSelectAgentProgram（53）・  

Gly（anNtiqoarrayArtalysi～．Analysjsofthere（ePtOrSpedfi（ityofinfIuenzaviru5  
usingg‡y（anmi（rOarrapwaSdonelargeIya5de∫αibed（33，54）・（ustomarraysfor  

inftuenzare5ear（hwereprodu（edforthe⊂entersforDisease（ontrolandPre－  
VentiononNatbna＝1ealthServi⊂e－a⊂tivatedglassslides（SdlCFttNexterion）by  

usingagり⊂anIibr印γPrOVidedbythe⊂onso托山mforFundionalGly亡Omj6  
一肌W．fundjona】gl匹bmiG．Org；5eeSUPPOr七nginformatjon（S‡）Tab】eSlforali5t  

Ofgりcanstru⊂tUreS］．ViruseswereinadivatedbytreatmentwithP－PrOPiolactone  
炬．001％）QVernightat4てWithvirusinadvation（On軸medbytworoundsof  

PaSSageineggs・Viruspreparationsvveredi［utedtolmlintoPB5buffer⊂Ontain－  

ing3％（wtNol）BSA（PBS－BSA）toHAtitersof256－512．Ⅵrussuspension5Were  

app（iedtoslidesandtheslide5Werein⊂ubatedina⊂losed⊂Ontainerandsubje（ted  

togentlea9itationforlh．Unboundviruswaswa5hedoffbydippingstide～  
Sequentia11yinPBSwithO．05％Tween－20（PB～－T）andPBS．Wh‖esti11wet，Sfide5  
WereOVertaidwith⊂Orre5POndingprimaryantibodie5diIutedinPBSLBSA．either  

goatanti5erUmNFPV／Rost∝k／34（H7Nl）（1：500）（forNU219．NLJ23O，and⊂k／  

Belieref∂／．   
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ConnvirLJSe5），ferretanti，A忙anadaJ444JO4（H7N3）（1：500）（for（arV504and⊂an／  

444viruses），ferretanti－ArrurkeyNAJ4529JD2（H7N2）（1：500）（forTkyNAvirus）．  
ferretanti－NNY／107／03（H7N2）（1：500）（forNY／107virui）．dli⊂kenantトAJRhea／  

NCr39482β3（H7Nl）（1：500）（forRheaIN⊂virus）．orsheepanti－AJVietnam／1203JD4  
（H5Nl）（1：1．000）げorHK／486vi川5）（1h）．SlideswerewashedbrieflywithP8S－T／PBS  

asabovefoIIowedbyappll⊂ationoftheappropriatese（Ondaryantibody（Oqu－  

gate～，eitheranti－jerret－JgGFtT⊂（1：200）．antトgoat－1gGF汀（（1：200），gOatanti－  
dhidken－1gY－FtT⊂（1：200）（Genway8icne（hnoIogy），Oranti－dleeP句G－FIT⊂（1：200）  

inP85－BSAwere5Ubsequentlyin⊂Ubated（1h）followedbyPBS－T／PBSvvashesand  

afina（vvashstepindeionizedwater．Afterthes‡idesyveredriedinasteamof  
nitrogen．theyⅥ／ereimmediately5（anned（Pro5（anArrayHTslide5CannerVJith  
AL＾OZoader．Perkin－Elmer）fo＝owedbyimageanalysiswithImaGene6・150ft－  

Ware（Biodi父0Ve「y）．  

托汀etTl訓酎止痛血‖叫叩油仙川t～．MaIeF托d俺rrets，ト10mon血ofage汀rip】e  
FFarms）andserologicallynegativebyHfas5ayfor（urrentlydr⊂ulatinginfluenza  
AHINl．H3N2．andBviruseswereusedinthi55tUdy．FeTretSWerehousedforthe  
du一紙onofead－eX匹－imentin a Duo一戸lo8i∝】eanmobile（lean room（bb  
Produ亡tS）．Ferret5VVereino（u‡atedwithlO7EID500fea（hvirus．andnasarwashes  
Were（OIIectedonindi⊂ateddayspj．asde5⊂ribed（2）．Respiratorydropfetand  
（0ntad廿ansmiぉionexperimentswere⊂OndLdedasdes⊂ribed（21）．withatotal  

Of5ixferretsusedforea（hexper仰ent、  

1．WorIdH（！a肘10r卵nization（ヱ∝）刀（u爪Uね鮪・e仙mbe′Of（onfわーled〃u爪an⊂おe∫Of   
Ayね乃h伽en～8〟桝5〟り紬po〝由一o仰0（WortdHea仙0「9∂niz8肩0∩．Geneva）．  
2．MainesTR．モーさノ．（2005）Avianinflue－1Za（H5Nl）virus6kdatedfromhumaniinAsiain  
20駒e血ibitinくrea5edviruten（elnmamm■k．ノViJ℃′79：11788－11800．   

3．Un9亡husakK．～f∂上（200S）Probbleper50n－tO－PemntranSmi；ijonofavjanin子luenza  
A（H5Nl）．〟仁叩Jノ〃edヱS2：33｝一｝40．  
4．OIsenSJ′劇∂乙（2005）Familydusteringofavjanin他絶nZaA（HSNl）・帥erダhねd8應  
11：1799－1801．   

5．KandunlN．elaJ．（200石）Threelndonesian du5te巧OfHちNIvirusinfedjonin2005．  
〟f叩JJJJd）55：之18もー2194－   
6・Fou⊂hkr RA efaた筐OC峰）Avia－1i－1f】uenza A vi「u5（H7N7）さiS∝iated with human  
⊂Onlun（tiviポ5■ndafatal蛍光Ofa（utereSPねtorydistre5iSynd「Ome．戸川汀〟∂I／A⊂∂d5cア  
リSAlOl：1】56－1】61．   

7．Koopman～M．eral（2004）TransmissionofH7N7∂Vianinf山enzaAvirustohurnan  
beirqsduringalargeoutbreakincomme（dalpouItTyfa（mSintheNetherlands・Lan⊂et  
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番号9  医薬晶  

医薬部外品 ＼研舞報告 調査報告書  
化粧品  

敵号・報   
報告日 新医区分        厚生労働省処理欄   

虫般的名藤   ウロキナーゼ注射剤   
公表国  

研究報告の  
Emerging Infectious カナダ   

①ウロ 
公表状況  

Disea5eS2008；－14（5）：   

版元名  834－836  
（企業名）  

カナダにおいて、SaHoldウイルスに関連するカルジオウイルス分離株が呼吸器症状を有する3名の子供の鼻咽頭吸引物から検出された。  

Ca山1205十06分離株の肘」プロテイン配列は、Saffoldウイルスと91．2％のaa同一性を有した。しかし、ウイルス表面のEF及びCDの  
使用上の注意記載状況・  

研  その他参考事項等  

感染症に関連する記載はない。   
究  ピコルナウイルス科は9つの属に分類され、エンテロウイルス、へパトウイルス、ライノウイルス、コプウイルス及びバレコウイルスは   
セトに感染するが、アフトウイルス、エルボウイルス、テスコウイルス及びカルジオウイルスは動物の病原体である。カルジオウイルス  

報     属は、タイラーウイルスと脳心筋炎ウイルス（EMCVs）の2つの種に分けられるiラットやマウスはEMCVsの自然宿主であるが、これら   
告  

と暫定的に名付けられた新規カルジオウイルスが、発熱した8歳の女子の排便サンプルから分離された。このウイルスは、新規のカルジ  

の   

概  

要   
ーウイルス種の中の新しいクレードとし七分類されるべきかについて、今後決定される必要がある。   

報告企業の意見  今後の対応   

新規のSaffoldウイルスに関連するカルジオウイルス分離株が呼吸器症状を有する3名の子供の皐咽頭吸引物か      新規カルジオウイルスに   

ら痍由されたとの報台である。  関する追加情報の入手に   

カルジオウイルスは、ピコルナウイルス科に属する直径′22～30nmの亭ンペロープを有しないR甑ウイルスであ      努める。   
争。血燥分画製剤からのカルジオウイルス感染に閲す矛報告は、入手していない。   
万一、添加剤めテルプミンの席料血夕酎こカルジオウイルスが混入したとしても、EMCおよびCP†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、製造工程において十分に不活化・除去されると考えている。   

㊤  
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βg♂ユユ百   

人離島ア／レブ’ごン  

BENE2008－007  

DJSFWCHES  

New Sa仰01d  
Cardioviruses in 
3ChiJdren，Cailada  
YacineAbed’†andGuyBoivin＊†  

lnCanada．cardiovirusisotatesrelatedtoSaffoIdvirus  

Weredetectedinnasopharyngealaspiratesfrom3chiIdren  

With resplratOry SymPtOmS．Pofyprotein sequence of the  

Cahl12051－06isQJatehad91、．2％aaidentitywithSa恥Id  
Virus；however．圧FandCDIoopsoftheviraJsurfacevaried  

（LLC－MK2）ce11s．Cultureswereincubatedfor3weeksat  

370Cin5％CO2・Aviralisolate（Can11205ト06）withcyto－  

Pathicefftcts（roundcells）suggestiveofapicornaviruswas  
ObservedonlyinLLC－MK2ce］1sa丘er6daysofincubation  

（Figurel）tAnimmuno餌orescentassaythatusedthePan－  
EnterovirusBlerldkit（LightDiagnostics，Levingston，UK）  
gaveamoderatefluorescentsignaLNucIeicacidextracts  
from Can11205ト06werefurtheranalyzedwithamulti－  
PlexreaトtimereversetranscriptiorLPCR（RT－PCR）assay  

fbrcommonrespiratoryviruSeS（inf7uenzaAandBviruSeS，  

SUbstantiaIl  

hefami1yPicornavil・idaecontains9genera：Enter脚i一  
皿，，〟甲α／0扉「姉月力∫仰Vれ‘i，gβム〟γか姉弧dタ∬gC／王0－  T   
Virusinftcthumans，WhereasAphtovirus．＆bovirus，花s－  
ChovirzLf，andCbTdovi7・uSareanimalPathogens（1）．The  
genus’Catdioviru5isdividedinto2species：TheilerviruSeS  
瓢nd the encephalomyocarditis viruses（EMCVs）（2‥5）・  

AlthoughratsandmicearethelnaturalhostsforEMCVs，  
thesecardioviruseshavebeenfbundtoinfectmanyanimal  
SpeCiesincludingplgS，rOdents，eIephants，maCaqueS，and  
human5（ふ－9）．Recently，aneW CardioviruSprPVisionally  
namedSaffbldlViruS（SAトV）yJaSisolated丘om astooI  

Sampleofan8－mOnth－Oldgjrlwithftver（）0）．ThisviruS  
isbeIievedtoconstituteanovelcardioviruSSpeCleSandis  
moregenetica11y，reiatedtoTheileト1ikeviruSthantoother  
knowncardioviruSeS（JO）．Wereporttheidenti石cationand  
characterization of3SAF－Visolates recovered丘om chil－  

dren with respiratory symptoms. 

The Patients   
Thehrstpatientwasa23－mOntト0】dgirlwhowasre－  

ftrred、OnMarch6，2006，tOatertiaryhospitalfbrbilateral  
OtitismediathathadnotrespondedtoamoxicilIinorlaterto  
Cefprozil．Shealsohadcough，rhinorrhea，andftverof390C．  

Her‘5－mOnth－Oldbrotherhadsimi1arclinicalsigns．Blood 

culturesw9renegative，aSWereantigendetectiont占stsfor  

in爪uenzaAandBviruSeS，therespiratorysyncytialviruS，  
andadenoviruSeS．＾fter24hours，thegirlwasdischarged  

Withadiagnosisofbilateralacuteotitismediasecondaryto  
avira）inftction．Anasopharyngeala5PlrateCOllectedatthe  

timeofadmissionwasinoculatedontodifftrentcontinuous  

Celllinesinc）udinghumanIungadenocarcinoma（A－549）；  

human rhabdo5arCOma（RD）；tranSfbrTned human kidney  
（293）；humancolonadenocarcinoma（HT－29）；humanlか  

ryngeaJcarcinoma（Hep－2）；human fbreskin甫brob）ast；  

minklung；andVero，MDCK，andrhesusrnonkeykidney  
Figurel・A）Cytopathjc eqects（round ce11s）observed／6qays  
a触rinfectionofrhesusn10nkeykidney（しLC－MK2）caJs（SeCOnd  
Pissage）with the Canl12051－06Safbk］一VhsJike cardiovirus  
Strain・B）UninfectedLLC－MK2cel‡s．MagnificationxlO，  

●CentTeHospitaIierUniversitairedeQu畠bec．QuebecCity．Quebec，  

Canada；and†lnfectjousDiseaseResea（ChCentre．QuebecCity，  

Quebec，Canada  
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SafFoldCardiovirusesinChi（dren，Canada  

humanreSplratOrySynCytialvirus，andhumanmetapneu－  

movirus）（1））aswellasRT－PCRassaysforenteroviruses  
andparechoviruSeS（）2）；reSultswerenegative・   

ThesupemataJltfh）m LLC－MK2－inftotedcellswas  
treatedwithDNaseanddividedinto2aliquotsforDNA  
andRNA 

andQIAampViralRNAextractionkits（QIAGEN，・Mis－  
sissauga，Ontari0，Canada），reSPeCtively・Nucleic acids  
werethenusedinthesequence－independentslngle－prlm－  
era叫plifi云ationmethodasdescribed（13）・・AmpliconsOf  
800－1，200t）pObtained丘om RNA samplesweredoned  
弧dsequem虎d・   

Sequencedeterminationofclonedampliconsfbllowed  
bytBLASTx独alysisshowedsimilarityofCanl1205ト06  
sequenc85‾withtheSAF－VVp4and2Cs叩enCeS（data  
notsh9ふ）・SubsequentPCRampI5ficatiDnSandsequenc－  
1rl＄JeaCtionsthatusedprim？rS＿Selected丘・OmOurClones  

andtheQOmがeteSAF－Vgtnomes甲uenCe 
ees寧ionno／EF165067）enab16dusto・dcterminethecom－  
pletepolyproteinencoding・reglOn OftheCan112051－06  
isolate（GenBankaccessionno・A叫922293）・Thisregion  
Wis6，879ntlong 
po］yproteinse4uence；nuCle？tideidentitybetweenthe2  
strains示as、82．5％．The，Canl1205ト06pblyproteincbm－  
ptispd2，293車COmparedVvjith2，296鱒forthらSAF－V  
p101yprotein；am＊oacididentitybeiweenthe2strainsγaS  
91．2％．Deletionsoflあi 
teinswerefo血dinCanl1205）TO6withregardtothe－PrO－  
totypesAF－Vstrain．AsexpeCted，theCanl12051－06and  
SヰF－VpolyproteinscQrltainedl］putativeeleavagesites・  
′me8aa刊ankingthesesite軍Wer？COnSerVed；6sittswere  
identicalinthe2strains，Wh占rtasthefemalnlngSiteshadl－  
or、圭一aadi飴rences（Tablel）．Thereiulting、12’pEOteiTISOf  
Caill1205l－06andSÅF－Vhad76．1％－100％aaidentities  
（Tabl畠2）・Thehigh？Stdifftrencelevelwasseeふ′intheL  
peptide：1nadditiontotheLpeptide，SOme甲rdiovifuSeS，in  
paTticuluTh占iler，sふurineencephalomyelitisvitus、馳ains  
thatareassociatedwithpersistentin氏ctions，Cbhtainanal－  

ternateopenrea申n亭鮎me（ORF），theso－C？11edL■r（14）・  
AsfbrtheprototypeSAF－V早train，theCan11205ト06buta－  
tiveL＋ORFisunlikelytoencodeaproteinbicauseithas  
an：阜tG（ihsteadofATG）start 

． 

57aa，theCan112051－06L．、sequehcepontainedonly34  
aa．comparisonoftheL■、SequenteOfCan112051－06with  
theGrst34aa－OftheSAF－VL＋sequehceshowed60．6％  
idふtity（datanotshown）．Foursmal］1oop如元exposedon  

theVirionsu血ceofcardiovir甲e菖；阜arepartoftheVP2EF  

IoopstruCture，and2arepartoftheVPICDloppStruCture・  
TheEF］oopstruCtureOfCanl1205Eト06，rWhichc6ntained  
55aa（residues274－3280fthepolyprotein），Lhad161．8％aa  
identitywiththatofSAトV’（Figure2，panelA）・Simi1arly，  
（heCDl00pStruCtureOfCanl12051－06，Which，COntained  

Tablel．CleavagesitesofCanl12051－06andprototypeSaffold  
Vimscardioviruspolyproteins●  

Cleav声geSite  Canl12051－06  Saffold virus 

MEPQ／GNSN  

PLLM／DQNT  

LEAD／SP］P  

YTPQ／GVDN  

しELQ／D円S  

FQLQ／GGVL  

LQQQ／SP旧  

しVAQ／SPGN  

EGEQ／AAYS  

LDVQ／GGGK  

LTPQ／GAIV  

M∈PQ／GNSN  

PLLM／DQNT  

LEDQ／SPIP  

YTPH／GVDN  

しELQ／NPIS  

FQLQ／GGVL  

LqQQ／SPVR  

LVAQ／SPGN  

EGEQ／AAYS  

LDVQ／GGGK   

uPQ／GA［V  

L／VP4  

VP4／VP2  

VP2／VP3  

VP3／VPl  

VPl／V2A  

2A／2B  

2B／2C  

2C／3A  

3A／38  

3B／3C  

3C／3D  

‘canl120511帽Gen8ankaccessbnn0．AM922293；S8伽Id血us  
GenBankacce＄Sionno．EFl即7．  

40aa（residues712－75lofthepolyprotein），had67・5％狙  
identitywiththeSAF－Vcounterpも正（Figure2，panelB）・   
Otherrespiratorysa印pleswithpicomaviruS－1ikecyto－  

pathice脆ctsbnLLC－MK2cel］sandweaklyimmuI10且uo：  
rescentsignalsaccordingtothePan－EnteroviruSBlendKit  
werescreenedforcardioviruSSAF－VbyuslngaSpeCi6c  
RT⊥PCRassaytargetinga2A－－2Cencodfngregion（l・407  
nt，469aa）．Withusebfthisstrategy，2morecasesvvere  
notedinSeptember2006：lina19－mOnth－01dchildhos－  
pitalizedfbrsusPeCtedbacteremia卿dacold叩dlina  
4－year－01dchildhospitalizedforrightlungpneumoniaand  
Oti！ismedia・rme2A－2Caasequencesofthese㌧additional  
isolates、W9reidenticalandshared96・6％and97・2％aa  
identitieswiththecorrespondihgreglOnSOfCanl12051－06  
andtheprototypeSAF－V，reSpeCtively・   

Conclusions   

Ourfhdingssuggestapathogenicrole 
virus由inhumans．Althoughthepolyproteins印tlenCe岳of  
theCanI1205l－06strainandtheoriginalUSstrainwere  
related，theEFandeDloopstruCthresYariedsubstantial1y  
（61．8％and67．5％aaidentities，reSpeCtively）・Forcom－  

Table2．Aminoacjdidentitie畠betweenCanl12051－06and  
PrOtO吋PeSafbld扇msproteins†  

Protein  ％lden郎  

76．1  

97．2  

83．9  

85．2  

76．7  

95．8  

如．6  

96．6  

100  

95．0  

96．8  

97．0  

L  

VP4  

VP2  

VP3  

VP1  

2A  

2B  

2C  

3A  

3B  

3C  

3D  

；  ーC訓1112051・06GeれBankaceessk〉nnO．AM922293  
Gen8ankaccessionno＿EF165067．  
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DISPATCHES  

Figure2・Comparison ofamjnoacid sequences  
Of the A）EF［00P StruCtUre（Part Of the VP2  
PrOtein）andB）theCD100PStrUCtul毛（PartOfthe  
VPIprotein）between Canl12051－06and other  
CardiovirusesincIuding Saffold virus（SAF－V），  
TheiJerlsrnurineencephalornyeIitjsvirus（TMEV），  
Theiler－1ike vinJS．enCePhalomyocarditis virus  
（EMCV）．andMengovirus．AJllinoacjddjqerences  

betweenCanl12051－06andSAトVareshaded．  

A  
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′、l∴2、うこ一Lち   

ニトごご1一   

・→ l′     ■t‘   

／t   ニノ   
ヽ－L－い，、こ‖  

8  
・㌧！－．   

、■、■’、しJご  

巨 L・・t ∴・  ■、i：－・1、：l二1  

妄〉ご！、YてG尺GてⅩSて；てHE2Sご〉㌘㌻丁よ〇て了好託SPぐ3先主てG￥Fゞ〇！にずIGぎー－㌻八㌍，：ミミ〇ト呈薄  

・モFlTニ；l∵1∵∴∵∵∵∵■二∧TFT㌻さ■‾丁こH．、丁：ヽ∴ベ；、・てフ■∴YIT、・㌧ ∴、一へ；、∵㌧■■、、  

ゝまY㌢仁一「▲1、  －と〇J・アち誉二1㌍東京S鼠て）ミミユ．㌢￥仁TRTG㌻：jきこドざ；㌢・・・ヌ漣こノ；！許ぎシJ  
rでY妄＝T－一・－′■・・・・り－－ L〇ゝr㌻みぎづ〇きミュ寄，ミ￥：徳‡：′P￥ここミミてぐ笥XRGP－削ぎ賦1〉≡＝ニ～：＝、？J  

・∴・・t■ ∴1  ：■ L．」l：∴  

‡：‡；；二穣凝露喜二怒きま…詰欝首……寄諾≡；…  

■
 
 
 
 
 
 
 
．
．
 
こ
 
 

‾事、’ J  L手㌢も苧芳一YCPCボSも（・ま♪ジ箕‘l、g丸ン∨㌔鸞；くり㌔－Rニミ；GA景G弟ピケミ〉こ試㌻†こ¢ミラ  

二「．elJだこ‘－ユike LどFエ23－ざÅタ〇ゴで了Gデ’ご£て’㈲iモiG写ぎ汚L具GTSこiG≡T′ごき▲チL…ダニよ¢ジ  
ド■／  Lご三■ござJi∴ソ！八†こし∴∵ト ‥Jニー．L∴’二HJIG「こ土Elご1∴－r三こざLご、eご  

‥い－∴・．J・こq   こ．rγご【▼－」ト■⊃PA■Jiヽこここ・・1一し針■‾こ．ゝ・・■JrJ汗1∵ト㍗■－●i’P、・HてI一二一l  

parison，theEFandCDloopstructuresequencesofEMCV Reference  
andMengoviruS（2membersoftheEMCVspecies）have  

95．2％and95．1％aaidentities，reSpeCtively．The dif托「－  
ence between time ofisolation ofSAF－V（1981）aTtdthe  

Can112051－06strain（2006）isunlikelytoberesponsible  
fbrsuchahighlevelofsequencevariation．Wepreviously  
showed that the amino acid sequences ofthe VPO－VPI  
capsid reg10nOfCanadianhumanparechoviruSIstrains  
isolated ftom1985through2004had89・2％to97・5％  
identities（］2），Because the EF and CDloop struCtureS  

areexposedontheviralsurfaceofcardiovirusesandthus  
constituteanimportantsiteforrecognitionbyneutralizing  
antibodies（］5），Can112051－06and the originalSAF－V  
rnight represent difftrentserotypeS，althoughfurther se－  
rologlCStudiesarene■ededtoconnrmthishypothesis・The  

implicationoftheweakirnmuno月uorescentslgnalseenin  
cardioviruS－inftcted cells stained with an enteroviruS an－  

tibodyisuncertainbecauseoftheconsiderablediffbrence  
betwdenthecapsidproteinsofcardioviruSeSandenterovi一  
ruSeS，Whichconstitute2separatepICOmaViruSgenera・   
lncontrasttotheinitialrecoveryofthisviruS斤oma  

StOOIsample（］0），Our3strainswererecoveredfromna－  
SOPharyngealasplrateSamplesofchildrenwithfeverand  
SOmeOtherresp】ratOrySlgnS．ThecardioviruSeSWerethe  
Onlypathogensidentifiedinthesesamples．WhetherSAF－V  

andthe relatedlCanadianstrains describedinthis study  
Shouldbec［assifiedasanewhumanCαrdiovirusspecies  
orasanewcladewithintheThei［ovinLSSpeCiesremainsto  
bedetermined．  
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