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出血熱症例の小さな流行が、2003年12月と2004年1月にボリビアのコチャバンパの近くで発生した。検体は死亡した1症例のみから  

入手できたが、症例の臨床経過は発熱、頭痛、関節痛、筋肉痛、嘔吐を含み、その後悪化と多くの出血の徴候が現れた。非細胞変性のウ  
使用上の注意記載状況・  

研  その他参考事項等  

とSabia）に対するウサギ多価抗血清を用いたiFA染色によってアレナウイルスと同定した。RT－PCR分析、並びにすべてのS及びLRNA       感染症に関連する記載はない。  
究  

報  

30％の遠いがあり、L、Z、N及びGP蛮白のアミノ酸に26％、28％、15％及び＼22％の違いがあった。このことは、このウイルスが新規のウイ  
骨   

の  

概  

琴  

報告企業の意見  今後の対応   

ボリビア0）致死性出血熱症例から新規アレナウイルスのChapareウイルスが分離されたとの報告である。  新一規アレナウイルスに関   

アレナウイルスは直痙50～300nmのエンベロ」プを有するMAウイルスである。万一、新規アレナウイルスが添加      する情報に注視する。   
剤のアルブミンの原料血掛こ混入しても、BVDをモデルウイルスとしたウイルスバリデーション試験承徳から、   

製造工程に串いて十分に不括化・除去されると考えている。   
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Pl♪‰w雄闇満  opEN∂A（（【SSFre叫ava舶b！eo曲e  

⊂hapareVirus．aNewJyDii⊂OVeredArenavirusJsoJated  

froma FataIHemorrhagi⊂Fever⊂asein Bolivia  
SimollDelgadol，BobbieR．Eri⊂kson2，RobertoAgudo3，Patri⊂kJ．Blair4，EfrainVa＝ej03，⊂占sarG．  

Albar摘oZ，JorgeVargasS′JamesA・⊂omer2，PierreE・Ro＝n2，ThomasG・KsiazekZ，JarnesG．OIson4，  
StuartT．Ni⊂hoI2★  

1⊂entrode5aluddeEteTaZama．（0（habamba．Bolivia．2Speda＝｝athogensBran（h．DivisionofViralandRi⊂kettsialDisease．⊂entersforDisease（ontro）andP（eVention．  

AtLanta，Georgia．UnitedState～OfArnerka．3Servi（ioDepartarnentaldeSalud，（0（habarnba．801ivia，4NavalMedi⊂alRe5ear⊂h（en（erDeta⊂hment．Lirna，Peru．5⊂entro  

N∂⊂ionaldeEn†emedade～Tropiqle5（（ENETROP）．5anta（mち801hia   

Abstra⊂t  

AsTffa”f6⊂uSOfhemorrhagi⊂fever（HF）caseso（⊂urrednear（0⊂habamba，8giv師nDe（embeT2003and）云nuary20O4．  
Spe亡緬en至WereaVailabJefromonly，0りefataI⊂aSe．Whi亡hhadadini⊂al⊂O叩e輔atin⊂1udedfever．headache，arthraIgia，  
myalbia・andvpmitingwithsubsequentdete血rati6naバdmuJtip［ehem9r巾無頼埠恒On一柳OPat枇ヤirusやSiiotated  
fromtwoofthepatientserumsamples，andidentifieda5anarenaViru5by［顆▲5tai摘n！IWithaねbbitpo輌alentantiserum  
瞭頑againstSouthAmericanarenavimsesknowntobeassociatedwithHF（与Uanarit6，山元hupo，a盲dSab軌RT－P⊂R   
ana（yiはandsubsequentanaIysi～Ofthe⊂OmPIetevirusSandLRNAsegmehtsequen⊂eSidentifiedthevirusas古mさmberof   
theNewWoHd⊂Jade8arenaviruses，Whkhin（ludesallthepathogeni⊂SouthAm雨中na托naViru5eS．Theviruswasshown  
tobe 
． 

newlydiscoveredarenaviruslforwhkhweproposethename⊂ha6arevirus・tn⊂Ondusion，tWOd穐rentaren？Viru5eS．   
Ma⊂hupoand（hapare．⊂anbeasso⊂iatedwithsevereHF（aSe5inBotivia．   

（itation：DelgadoS．Eri（kson8R．AgudoR，Btai（P）．Va11ejoE．etaL・（2008）⊂hapareVh～．aNevJlyDii亡OVeredArenavけu；lsoIatedfromaFata‖1emorrhagi⊂Fever  
⊂asein801ivia．PLoSPathog4（4）：el∝氾047．doi：10・1371noumal．ppat・10α氾47  

Editor：MkhaeけBu（hmeie－．Un毎e－5ityo†bl敏昭舶lⅣine．United5tale～0†Amerl（a  

ReくeivedJanu叫り8．2008；A亡⊂叩tdMar⊂h20．2M；PubtishedApri118．2008  

1Tlisisanope¶卜a〔（eSSarti〔ledistributedunderthetermsofthe⊂Teative⊂ommonsPubJkDomajnde⊂larationwhi⊂hstipuJatesthat．on〔ePLaくedinthepubli⊂  
domainrthisworkm？ybefreelyreprodu〔ed・distributed・tranSmitted・mOdi石ed・buil！u？On・’orotherwj5eu～由byanyoneForanyladulpurpose・  

Fun舶咽：Theseinvestigationswerefundedbythe⊂enter5forDisease⊂ontrolandPreventionandtheUnited5tatesNavy．Thefindingsand⊂Ondusionsinthis  
reportarethoseoftheauthorsanddonotne⊂eS5ariTyrepresentthevleW～Ofthefundingagen⊂ies．  

⊂orrtpetinglnte｛eStS：Theau（horshavede（1aredthatno（OmPetinginterestsexist・  

－亡－∩Ⅶil：～nkhol靴d⊂・gOV  

【7】，isthe onlyknown pathogenic、訂enaviruS fbundinJlolivia，  
althoughanotherarenavirus，IJatinoviruS，hasalsobeenisolated  
丘om CbLo，りJCaLb∫uSinBolivia［8］・DespitebroaddistributiozlOr  

this rodent host，Whichis thought toinclude thelowlaTlds of  
Bolivia，ea5t－CentralBrazil，ParaguayandnorthernArgentina［9］，  
MachupoviruS－aSSOCiated HFcaseshaveorlglnated onlyinthe  
BenidepartmentinnortfieasternBolivia（Figurel）．We report  
her占theinvestlgatlOnOrafatalHFcasewhich occurred near  
CochabambaJCochabambaI）epartment，Boliviain December，  
2003，andidentifythe ass∝iated arenaviruS aS a urlique newly  
discoveredviruS，Chapare、viruS．   

Results／DiiくuSSion   

Inlate2003reportswerereceivedofasma11dusterofLHFcases  
inaruralareaneartheChapare River，Closeto Codlabamba，  
Boliviaintheeasternfo0thilhoftheAndes（Figurel）・Exactdetaik  
OfthenumberofcasesandveriLcationofsymPtOmSWeredimcult  
to obtai【i・Howevモr，adinicaldescript10n．andblood specimens  
WereaVailableforone払talcase▲Thispatient，a22yearoldmale，  
hadlivedfbrthelast4yeaninSamuzabeti，aSmalltownlocated  
35km northeast ofVilla Tunari＿ HeヽVaS a（ailor and also a  

hm－er．CocaisthemaincropinthisaTea．Hehadnohistoryor  
travelandnocontactwithanycase、Vithcompatible仙一eSSfbrat  
leas（ヰweekspriortohisdiscaseonsetonJanuary3rd，2004．In  

Ap川2008lVoklme4tl5～Ue4lelOO0047   

Introdudion  

The fhnny A，現a血is composed oflargely rodent－borne  
viruSeS Which are dividedinto Old World aLld New World  

c？mPlexes［1，2】・hssaandlymPhocydcchoriomeingit叫CM）  
viruscs are considered the most important of Old World 
arenaviruses dueltO their association with severe disease．The  
NewWorldcomplexisqividedinto3m勾orClades（A，BandC），  
withCladeBcontainingalhhehemorrhagicftver（HF）associated  
Vuses【3，4，5｝6］・TheseareJunin，Machupo・GuanaritoandSabiA  
VlruSeS，the cause of Argentine，Bolivian，Venezuelan，and  
BTa2：ilian HF，reSPeCtively【1】・Three orthese viruSeS，Junirl，  

Machupo，and GuanaJito，Can be as50Ciated wi山Iarge HF  
outbreaks and untreated case fatalities can bein excess or30％ 
Theclinicalpichlreissimilarfbreachof’th6sediseases・Onsetof  

SymPtOmS fbuows anincubation period orlL2weeks・Initial  
SYmPtOmS Otteninclude fever，malaise，myalgia and anorexia，  
followedapprox・3－－4daγSlaterbyheadache，backpain，dizziness，  
nausea，VOmltlng，and severe prostration・HemoIThagic and  
neurologlC SymPtOmS，in（1udiFlg PeteChiae and bleeding gums，  
tremors，andlethargy are common．About a【hird of－urltreated  
CaSeS gOOn tOdevelopmore severeIleurOloglCand／orhemoL－L  
rhagic symptoms，With difruse ecllyn－OSeS，and bleeding fi－Om  

mucousmembranesorpuncturesites，and／ordelirium，COm？and  
COnVulsions・MachupoviruS，Ve〔tOredby Cbbm）u〟Lb∫ZLSrOdents   

＠：、PLoSPathog壱nsJwww・P10SPathogens・Org  
＼ 
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⊂hapareⅥ川～打om801ivianHF⊂a5e  

汀ableslandSl）．Thegen占ticdifEtrencesbetweenChapareviruS  
andotherCladeBviruSeSrangeh・Om38－00％forthecompleteS  
segmcnt and39AO％for血e complete L，Segment（data not  
Shown）・neSenudeoddeandaminoacidsequencedivergertce  
level5areinexcessofthoseseenamongstrainsofthesamespecleS  
of－New World arenaviruSぐTables■2aLld Sl）【12，13，14】・For  
instance，thegreatestdiatrenceseenbetwecncompleteS写egmentS  
or＼五心S血・k14％（扇thinA叫）ahuayo血ss血m）mdlO％  
hrthccompleteLsegment（2LmOngMachpoviruSStrains）［15］．   
ChapareviruSWaSfoundtobemonophyleticwithSabiまvirus  
onihゾogenedcaDalysisofthenudeotideorencodedaminoacid  
sequencesofthecompleteSorLsegment（Figure2），OrNP，GP，L  
or Z ORFs担ata notshown）・No evidence ofreassortment or  
recombinationbetweenChapareviruSaLldotherarenaviruseswas  
fbund・Thereis no overan chaLngein the strt）Cture Ofthe trees  
exceptforthepreviouslydescribed【4，5］switch 
RecviruSeSfromCladeAfortheNPgenetoCladeBfbr’theGP  
gene（dぬnotsbown）・   
ThepathogenicityoftheNewWorldchdeB血escorrelates  
withthee伍cientinieracdonoftheirGPIsh血ceglycopr6teins  
withthehumaLnCelluhrreceptム（，tranSftrringreceptorlぐrfRl）  
【16，17］・PresumabIy，ChapareviruSWi11befoundtohavesimnar  
TfRlbindingpropcrticsIbutthisremainstobeconhed・Even  
assumingthistobe加e，thediversityOrthe GPlaminoチCid  
S？quenC？SOrJunin，Machupo，Guanarito，SabiAandChapare  

vげuSeSISSuChthatone cannoteasilydiscem the GPldomain  
invoIvedinhighefhcieTCybindingtoT阻Isolelyonthebasisor  
aminoacidsequencealignments・   
nereladon亭hipofChapareviruS丘omBoliviatoSabiAviruS  
鮎mB崩kh血卯hg．ち0血血ese血sd亡訂けcau5eHFsふ辻訂  
tothatseenwithJunin，Machupo’andGuanaritodnlSeS・nC  
singlFHFcaseassdciatedwithanaturauyaCquiredSabi左virus  
infectionwasreportedinthecommunityofSabi且，inSaoPaul0，  
Braヱilin1990［18］・TheexactsiteofeヌpOSureWaSundear，aSWaS  
therodentreservoir．YeubwfとverwastheinitialsuspIClOninthe  
Sabiまcaseandthatassociatedwiththe’ChapareviruSinftcdonas  
bothhadassociatedextensivelivernecrosis．Moteextensivehver  
invoIvernpntmaybeaEtatureshar占dbetweentheseviruSeS，aSitis  
notcommonlyobservedwithHFassociatedwiththeotherNew  
WorldarenaviruSeS（dthoughi（isoccasionallyseen）・   
DuetothediLricultiesofwoikinginthisresourcepoorrural  
reglOn，inidiLfollowupc恥rtsintheChaparearea・didnotyielda  
more precise descriptionofthereported ch）SterOfca5eSWith  
hilarnhess，andalimitedecologicdstudydidnotrevealthe  
fOdent reservoir orthis読rus．Itis hopedthatmore extensive  
studiesintheareaw皿revealtheextenttowhichChaparevirus  
posesapublichealthprobleminthisarea，andshedlightonthe  
source ofhumaninftctiorL．Insurnmary，three arenaviruses．are  
nowknowntobepresentinBouvia，namelyMachupoandLatino  
vkuses（bo血hosted、by助少√α肋叫弧d Chapare′¢mses  
（reservoirunknown）．Furthermore，both叫achupoandChapare  
viruSeSareagentSOrfゝta］hemorrhagicftverinBolivia－   

Materia（s andⅣlethods  

Diagnosti⊂Amplifi⊂ation－＆Identi鮎ation  

hidalvinu野neticdetectionJandan叫siswasconductedon  
totalRNAe幻racted魚・OminkctedVeroE6cells，uSingTripure  
Iso匝donReagent（RodleAppliedScience，Indianapolis，叫Lina  
l・atioorIミ5andincubatedatroomtemperaturefbramininumor  
10mi軋TotalRNAwasisolatedbyusingtheRNaidKitfollowing  
th占manuhcturer’srecoTlmendadons（Qpiogenehc・，Carlsbad，  
CA），and伽e血actedRNÅwa5r亡C軸Sdtutedin5（り叫H20，  
Bl・OadlyreactiveArenaviruSPrlmerSuSedforinidalidentincatiorl  

～州200呵Volume4l－ssue4le－00004シ  

Authar Summary 

F（糊r rOdent－borne arenav如SeS are knQWn tO ⊂auSe  
hemorrh喝i⊂fever（HF）intheNewWorld・Theseindude  
J購弛Ma抽upo．Guana巾0．卿dSa蛸∨和5eS，Whi亡hare  
inn胴IareasofA咽entina．801iv料Vehezuela′and  
pe⊂tively．lnDe⊂embcr2003andJanuary2004．a  
mberofHF⊂aSeSWererePOrtedir）ruraIBoLiviain  
oげほidethe 
rpmonefatal⊂aieWaSaVaibbleforlaboratoJy  
emanhadsymptomssim粕rtothoieseenwith  

otherarenaviralHF⊂aSeS－a⊂Utefebritei”nessbeginning  
w技h粗eada⊂he，jointarldmusclepa－n；andvomiting－and  
抄PrO9reSSed to sho鵡bleedin軌aれd death at  
㌔PO或On5etOfitlne5S・＼伽uswaさ  edfrom two  

ied as an a mples an  atien頂上虚血m 5  

⊂釧s witb  

lthename 

vir壷as尋P（”拇ntia】  

ポ：・三二ニミ  etio16酔殉如twhen一色n⊂Ouhtさ石ng肺⊂a5由jnthさregio正  

addition，nOmembeisofcasehouseholdorotherclosecontacts  
were a鮎cted．His chnical courseinduded ftver，headache，  
arthra＆myal由aandYOmitingwithsubsequentdeterioradon  
andmuldpkhemptThagics軒anddea血onJanuaTy17血，2004  
（14dayspostonset）・BasedonthesesymPtOmS，thepadentwas  
ini血町suspectedofhavingyeuowfとverordengtJeHF・However，  
inidaltests tbr these agents were negadve・InidalIgM，IgG，  
antlgenCaPttJreandRT－PCRtes血gfbrMaclmpoviruSOrrelated  
a∫ena血5eSWer亡dsone酔bve・   
Pad∽t甲eC血ens were sentto th亡bidsaiiけ1亡Velヰ騨SI」）  
containment hboratory atthe SpecialPathogens Branch in  
AtlantawhereviruSisolationattemptscouldbepcrformed・  
specimensconsistedor4acutephasesera｝CO11cctedondays4・7・9  
aJld14postonsetofdisease・Boththeday7・andday．9seraYielded  
anonぺy【opa血icvimsbygrowthinVeroE6cells・Thesewere  
iden6Lied bY血nunofluorescent antibody PFA）st血ling with  
rabbit polyvalent hype血1mun亡Serum raised agains（South  
Ame血血arenaYiruSeSPreVious吋kpowntobe2LSSOCiatedwith  
HF（Guanarito，Machupo，andSabiま）・RT－PCRanalysisofthe  
viruSisolateRNAsampl鮎daヰ81bp丘agmentwhich．カelded  
nudebdde sequence related∫0known New World Clade B  
arenaViruSeS（which includesau一the South Amerian HF  
associatedarenaviruSeS）・Fhulen坤ViruSgenOmeSequenCeSWere  
successfunydeterminedfortheviruSisolated丘omtheday9post  
onsetbleed（designatedstrain8IO419）byRT－PCRandsequenc  
analysisfouowed by prmer waking ddizing newly derived  
sequenceinformation・Thefu11lengthSsegmentwasamplined  
byusingthe19Cpr血erde主i評edbasedontheconseⅣedRNA  
terminiofNewWorlqA代naViruses［10］，Wherea5theLsegm≒nt  
was amp駈edin multiple sections using a vaLnety Ofprimers  
（sequences a佗追止1e on r亡qu亡Sり・Sequen∝ 弧d㌍is or the  
completeSand 
nameChapare）WaSatZnlquememberofth亡CladeBNewWorld  
訂elladnlS亡S【3，4，5，10，11】・Tもe扇ruswa5fbundtobemostclosely  
relatcdtoSabiえvirus，butwith26and30％nudeoddedi駄rence  
inthecompleteSandLsegrhents，aL）d26，28，15and22％amino  
acid di脆rences f♭rthe L，Z，N and GP proteiJu，reSPeCtively、  

⑳FLo5Pa叫叫ふ・P－osp血gens・Org  
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（hapareVirusfromBolivianHF⊂ase  

Figurel・MapofBoliviashowingloくationofthe⊂haparevirus－aSSOdatedHF⊂耶ereIativetothe8eniregionwhereMa⊂hupovirus－ a 
sso（iatedHF⊂aSeSOriginate・TheBeniDepartmentboundaryisdepidedbythe⊂he⊂keTedIine－Mu．tipleMa⊂hupoisolateshavebeenre⊂Orded  
fromtheBeniDepartment・ThesingteLatinoand（hapareviruslo（ationsare，abe］edandrepresentedasdots．  
doた10・1371月OUrnal・PPat・1000047．gOOl  

奄二PLoSP∂thogenslふw・P・05Pathogens．or。  AprjJ2008IVolume4ll5SUe4lelOOOO47   
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⊂hapareVirusfrom80］ivianHF⊂ase  

Table2．Differen⊂eSamOngStrainsofthesamespe⊂iesof  
arenaVlru5  

Nu亡l00tidせ■  九mhoAd♂  

判綿モ煎 蔓  

All卵huayo 川  ∩／a⊂  

晦種覇赫肯す 

⊂atanna    9  ∩／a  

2   1Va nね  

5  2   n／a n／a  

】  h／a  0  0  

1  0   nね 11  Guanar托0   2  h／a  

5  3   5   6  M盾⊂hup0  1ユ  10  

Pkh山東、11  1血  

Whitewさter  0．ヰ  n／a  

Arroyo  

5 ヨ  

0  1   n／a  血  

■⊂○－n西前モn血tkk父gmモnuOn吋  
b（mpktea爪‡用a⊂は父quen⊂eS0nly  
℃ompkte～eg汀WtOrgenモ父quen⊂ei～∩仇aγaibblebr－1のrethanoれe虞rain  
doヒ10．1i71乃Ouma匝Pat．1∝）∝鵬7．1∝〉2  

were designedfor the L polymera・Se genC Onthe L segrnent  
（IA160F，GCAGARTrYAAATCIAGATT；tA393R，CCR  
TYIASC．CARTCTrTIACATC；L4292F，GATCATTCI  
mGCIAATGG；L48年1R，CAIAⅡCCTATAAAlCCW  
GATG）【19】and；he如coproteing印eOntheSsegTnent  
（GP878＋，GACRTGCCWGGIGGIWT？；GPl126－，TAC  
CAAAAT 
TAYTGYAAYTAC・＾CIAAAmlTGGT；GP1396－，ATG  
TGYCTRTGIGTIGGIAW）．   
Rev亡rSeTranscription凪T）wasdoneusing2・早PLorRNALina  
25匹■tOtalreacdonvolumeandAMVRT（PromegaBioscie此es，  
San hlis Obispo，CA）at420C fbrlhr・Subsequent▼PCR  
ampl追ca60nuSingFastStartTaqDNAPolymeraSeWithGC－rich  
soludon阻ode）wa5pe血」m；du血g51瓜ば血00mpleteqRT  
reacdonin 
condidpns‥2Thinat950C，（36cヰ1esoflminat950C，1・minat  
450C，2minat72OC），anda丘nalelpngadonof10minat720C・  
Result血grDNAproduttswerevisuali2＝亡dandpuri丘edlusingal％  

agarosegel，andthe堕agenGcIExtraLdonEit（匂agen，Valen中，  
CA）・PCRproductswcreヲequtnCeddirecdyOvi血outdoni噛  

usingth！COrTeSpOndingprlmerSinaBigD匹Terminato†V3・1  
rcacdonona3100GenedcAnalyzer（App鮎qBiosystems，Fbster  
City，CA）．SequencewisAlrtheranalyz亭dusingSeq血endler（Gent  
CodesCorporation，AnnArbor，1   

⊂ompleteGenomeAmprification＆Analysis 
Toob血n血1＝eng血s亡中enc亡breachse評1ent，al如1entSOr  
allNewWorldarenaviruSCOmpletegenomesγereuSedtodesign  
primersfordleCOnSerVedregionsl（avaihbleuponrequest）・n）亡  
1engthSsegmentwasgeneratedfonowhgtheThemoscriptRT－  
PCRsystem’sdirections／Pnyitrogen，Carhbad，CA）andu  
19CpdmcrllO］・Reversetranschptionwasconductedat550C，  
while・theLPCRprome was thesa皿e aS Stated abovewith aJl  
hαea5亡dextension dme orヰminut亡S．   

Di貌rent hciions ofthe fh11－1ength LRNA were ampliGed  
using2－SteP OrlTStep RT－PC鱒protocoIs andfo止owing thc  
manufacturerrecorrmlendalions．Brieny，d）NAwassynthesizedin  
thehs（approachusingl10plofpurinedRNA，SPeCi6cprirTe？，  
dJms and Supescript Hl（hvi（rogen）in20plreactlOnS・  
Ampli＆citioムreactlOl－SWeredoneusing5plofcDNA，SPeC抗c   

垣：pLoS榊叩n享、t刷ん・P・osp油ogen5・Org  

primers，dms aJld Platinum Taq DNヰPdymeraSe High  
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Figure2・PhylogenetiくanaIysisofthe（OmPleteSandLRNAsegment50fNewWor■darenaviruses・⊂omp－ete5andLsegmentsforNew  
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