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○本邦におけるアラニンアミノトランスフエラーゼ高値供血者の無症候性E型肝炎感染の現況  

E型肝炎ウイルス（HEV）の無症候性感染の現況は完全には調査されていない。本試験では、日本赤十字血液センターでアラニ  
使用上の注意記載状況・  

ンアミノトランスフエラーゼ（ALT）高値（61－476IU／L）を示した献血者のボランティア6700iから血清検体を採取し、EL王SAを用  
その他参考事項等  

白血球除去赤血球「日赤」  

研                        照射白血球除去赤血球「日赤」  

血液を介するウイルス、  

報   

の 概  

ィンフレ 
要   

鱒告企業の意見  今後の対応   

ALT≧2011U／Lの日本人の約3％はさまざまなHEV株の無症候    日本赤十字社では、厚生労働省科学研究「本邦に於けるE型肝炎の 
性感染を有することが示されたとの報告である。日本赤十字社    診断・予防・疫学に関する研究班」と共同して、献血者におけるHEV   

では、献血血液のALT検査を行い、61IU／L以上の血液を排除    感染の疫学調査を行っている。北海道に■ぉける輸血HEV感染報告を   

している。  受け、試験的に北海道では研究的NATを行うなと安全対東を実施し  

ている。今後もHEV感染の実態に関する情報の収集及び安全対策に  
【ゝ  

努める。   
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OngolngS止bclimicalIn鮎ctionofHepatitisEVirus ●  
AmongBloodDonorsWithanElevatedAlanine  
AminotransferaseIJeVelinJapan  

YubkoGota皿da，1Ak汰0Iwata，1耳itod止Ohlu皿叫1AkkaYo血汰awa，1Ⅲdea最Mizog吐血i，1  
RamoriEndo，2M鮎ahamT血鮎最，℡amdmro山dOkamoto2亭  

f肋血路fue柑姉ん。。～錘血わe，  
7bc最如一助托，ノ卸αね  

OngolngSUbclinicalinfectionofhepatitisEv行us  
（HEV）hasnotbeenfu”YStUdied．Inthepresent  
StudY．SerUmSamPleswereco‖ectedfrom6700  
VOtUntarYbIooddonorswithanelevatedaIanine  
aminotransferase（ALTHeveIof6l－4761U／lata  
Japanese Red Cross Blood Center．and were  
tested for the presence ofIgG．）gM and］gA  
Classes of antibodies to HEV（anti－HEV〉bYin－  
house ELJSA and HEVRNA by nested RT－PCR．  
Overall，479bIood donors（7．1％）were positive  
for antトHEVIgG，incIuding8donorswith antiL  
HEVlgMand7donorswithanti一日EV）gA．Among  
the nine donorswith antトHEVlgMand／oranti－  
HEVlgA，Six had detectable HEV RNA．The  
PreSenCeOfHEVRNAwasfurthertestedinlO－  
SamPfe mm（POOIs of sera from the remaining  
6691donors．and three donorsincJuding one  
Withoutanti－HEVlgGwerefoundtobepositive  
forHEVRNA．VJhenstratified bYALTlevel，the  
PreVa）enceofHたVRNAwasslgnificantIYhigher  
amongthelO9donorswith ALT≧201［U／fthan  
amongthe6591donorswithALTof6l－200fU／J  
（2．8％vs．0．1％，Pく0．0001）▲The HEVisDlates  
Obtained from the nine viremic donors segre－  
gated hto genotype3′Shared a wide range of  
盲dentities of85．6－98．5％ and were 87．3－93．9％  

Similar to theJapan－indigenous HEV strain  
（JRAl）′inthe4「12TnUCleotidesequenceofopen  
reading frame 2．This study suggests that  
approximately3％ofJapaneseindividuaJswith  
ALT≧201JU／lhaveongoingsubclinicalinfection  
With various HEV strains．J．Med tnro（．79：  

734－74．乙ヱ¢¢7．⑥2007Wiley－Li6S｝Inc．  

KEY WORDS：hepatitis E virus：SUbcIinicaf  
infection；PCR；genOtYPe；PhY－  
】ogeneticanalys（S  

Ⅰ二NTR（）DUCTION   

HepatitisEi8an aCute diseaBethatis endemicin  
manydevelopingcouz］triesofAsia andA打icawhere  
Sanitationissuboptimal，andisalsoendemicinmany  
industrializedcountriesincludingtheUnited States，  
Europeancountriesa皿dJapan［Harrison，1999；Purce11  
andEmerson，2001；Smith，2001；EmersonandPtlrCell，  
2003；Okamotoetal．，2003】．HepatitisEvirus（HEV），  
thecausativeagentofhepatitisE，isapositive－SenSe  
RNAviruSwithoutanenvelopeandisclassifiedasthe  
sole member ofthe genus月gpeui）・uSiIlthe fhmily  
Hqpeuiridae［Emerson et al．，2004］．Its genomeis  
approximately7．2kilobasesinlengthBLnd contains  
threeopen reading丘・ameS（ORFs：ORFl，ORF2and  
ORF3）ilanked by short untranslated regions［Tam  
etalリ1991］．ORFlisthelargestofthethreeandencodes  
viralnon－StruCturalproteins．ORF2encodesthecapsid  
proteinandORF3encodesasmauproteinthatunder－  
goes phosphol・ylation［Koonin et al．，1992；Za魚▼ul1ah  
etal．，1997】．ExtensivegerIOmicdiversityhasbeennoted  
amongIiEVisolates and HEV sequences havebeen  
classi負edintoた〉urgenOtyPeS（genotypesl－4）【Schlau－  
derandMushahwar，2001】．GenotypelHEVhasbeen  
responsiblefbr a number ofwaterborneepidemics of   

ThenucleotidesequヒnCedatareportedinthiss山dyhavebeerl  
assignedDDBJ／EMBL／Genl3ankaccessionnumbcrsAB2郎357－  
AB288365．   
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OngohgSubdinicalHEVIn鮎c滋on   

hepatitis EinAsia and A丘ica．AlthoughHEV of  
genotype2ha8beendetectedless丘equently，itwas  
respons払1e fbr ou也reabin Me衰co h1986－1987  
rVdazque2iet，al．，1990】and ha8beenimplicatedin  
SpOradicinfbction£inA育ica【Buissonetal、，20001．On  
theotherhand，genOtyP鰯3and4HEVcau月eSpOradic  
CaSeSOfaeutehepatitisbuthavenotbeenfoundtobe  
reBpOnSibleforepidemicBinlmm8皿8；theseinEbction8  
8eem tO be認印nOtic and bo也geno帥鮎bave been  
detectedinpigs（genotype3worldwide，㌍dgenotwe4  

inA由a）．whichmayconstitutethem勾OrreSerVOirof  
genotypes3and4［Harrison，1999；Meng，2005；Luetal．，  
2006】．   

PolyphyleticHEVstrainsofgenotypes3and4are  
Circul血ginJapan汀akah鮎b et al．，2001，2002；  
M由uoet山．，20把；houeetd．，2006】andⅡEVbasbeen  
recDgniヱeda8animportantCauSativeagentofsporadic  
acutehepat．iti80fnon－A，nOn－B，nOn－Cetiologyinthis  
COuntry［Mizuoetal．，201）2；Okamotoetal．，2003］．Ithas  
beenreportedthatfbod－bornetransmissionofHEVmay  
OCCurthroughingestionofraworundercookedmeat  
inclu血gliverandinte8tinefrominfectedmie，deeror  
boar【Matsudaetal．，2003；Teietal．，2003；Yaヱakietal．，  
2003］．Imported hepatitis Eand tranSLhsion－tranS，  
mitted 且EVinfbction have also been documented  
【Koizumietal．，2004；MatsubayaBhietal．，2004；Mitsui  
etal．，2004】．Furthermore，ahighprevalenceoflgGd8SS  
an伽戯es tD】汀EV（8n広一HEVIgG）mong he81thy  
individuals，mOg＝止elyduetopaBt飢IbclinicalHEV  

infbction，haLSbeenreportedin甜meregionsinJapan［Li  
et．al．，2000；Tanakaetal．，2001．2005；Mitsuiet，al．，2004，  
2005】，andHEV－viremicsuttiectshavebeenidenti丘ed  
amOng SymptOm一free blood donorswit．h an elevated  
alanine aminotransferase（Au）1eveltF血da etal．，  
2004］．However，itremainsunkn0wnWhetherand，ifso，  
howfrequently recent subdinicalHEVinfectionis  
∝CurrizlginJapan．Therefore，inanattempttoestimate  
theprevalenceofrecent．飢血Iinical住EVinfktionin  
Japanstrati丘edbyALTlevel，anti－HEVantibodiesand  
HEVRMwere assayedin serum SamPlesobtained  
fromJapanesevoluntaqblooddonorswithanelevated  
AlRlevelof≧61IU几whoarelikdytohaveongoing  
HEVin鈷c也on．  

MAT血IALSAⅣDMETⅡODS  
Seru皿Samples   

Approximat，ely2．1％ofvolunt．aryblooddonorshadan  
elevatdMlevelof61IUハorgreaterattheJapanese  
RedCrossSaitamaBloodCenter，Japan，betweenApri】  
2003and MarCh2006．During this period，Serum  
Sampleswerecollect，edfromatotalof6700vol11ntary  
blooddonorB（age，35．7士10．6tmean土standarddevia－  
tion，SD］yearS；6051men and649women）withan  
elevated ALTlevelof61－476（range；88．9士34．6，  
mean土SD）IUn．meBloodCenterislocatedinSaitama  

PreLbcture，aprefktureinthecentralpartofmainland  
HonshuofJapan．   
Al16700donorswerenegat・ivetbrhepat，itisBsurfhce  

antigen and antibodies to hepatitis C virus（HCV），  

ヂ  
735  

humanimmunode鮎iencyvirus（HIV）type81and2，and  
humaLnT－1ymphotropicviruStyPel，aSWellashepatitis  
BviruBDNA，HCVRNAandHIVtypelRNAbythe  
nucleicadda血phjicationtestusingRoche’sMultiplex  
reage血【Mineetal．，20（）8】・Serumsamplesobt由ned  
fh）m repeat donors d血ngthe study period were  
excluded：thatis，eaCh sample was obtained丘om a  
umqpein心ddud．  

Dete¢tionofAntibodiestoHEV   

Todetectanti－H苫ⅤIgG，aLnti－HEVIgMandanti－HEV  
lgA，enZyme，1inkedimmtmosorbentassay（ELISA）was  
perfornedusingpurifiedrecombinantORF2proteinof  
任EVgenotwe4thathadbeenexpre8Sedinthepupaeof  
Silkwom［Mizuoet山．，2002】，鎚SdescdbedpreⅥOu5け  
rrakahashietal．，2005］．Theopticaldensity（OD）ofe且Ch  
sanplewasreadat450nm・Thecut－Offvalueusedfbr  
thean広一HEVIgG，anti－HEVIgM，andanti一打EVIgA  
assayswaBO．175，0．440，andO．642，reSpeCtively［Taka－  
hashietal．，2005］．SamPleswithODvaluesforant，i－  
HEVIgG，IgM，OrIgAequalto orgreaterthanthe  
re印eCtivecut－Offvaluewereconsideredtobepositive  
fbr anti－HEVlgG，lgM，OT・IgA，reSpeCtivdy・The  
specificiCy oftheanti－HEV aぷayS WaS Veri丘ed by  
absorptionwiththesa皿ere00mbinantORF2protein  
thatwasuBedastheantigenprobe．Briefly，iftheOD  
valueofthetestedsamplewaslessthan30％ofthe  
originalvalue a氏erAbsorptionwiththereco血binant  
ORF2protein，thesamplew＆SCOnSideredtobepositive  
fbranti－HEV．  

Dete¢tionofIIEVRNA  

InserumSamPleswithanti－HEVIgMandhranti・  
HEVIgA，reVerSetranSCription（RT）一pOlymeraSeChain  
reaction（PCR）wasperformedfbrdetectionofHEVRm  
uslngneBted primers targeting the ORF2reg10n aB  
descrihedpreviouslytMizuoetal・，2002】・Thesi2・eOfthe  
ampli丘cationproductofthefirst－rOundPCRwas506  
basepairs佃p），andthatofthesecond－rOundPCRwas  
457bp・The nested RT－PCR assay that we usedi＄  
capableofamplifyingal1fo11rknowngenotypesof耶V  
strainsreportedthu8fhr［Mizuoetal・，2002；TakahaBhi  
etal．，2003b；Yazakietalリ2003】．ThespecificibTOfthe  
RT－PCR assay was veri丘ed by sequenceanalysis as  
describedbelow．Thesensitivitvoft，heRT－PCRassay  
was assessed as described previously［Mizuo etai・，  
2002】．ForserumSamplesthatwerenegativeforHEV  
RNAwhenlOOlllofserumsampleswasused，tOtalRNA  
wasextractedn・Om500plofserum，reVerSetranSCribed，  
and then sut毎ected to the nested PCR as described  
above．ToextractRNAfh）m500ulofserum，teStSerum  
dilutedtwo－fbldinsalinewascentrifhgedat287，582×g  
at4〇Cfor2hrLinaTLA－100．2rotor（BeckmanCoulter  
KK．，Tokyo，Japan），and the resulting pellet was  
suspendedin100Lllofsalineandsubjectedt月theRT－  
PCRassay・ToconfirnltllereprOducibilitylthisassay  
WaSperfbrmedinduplicate．   
AsfbrserumSamPleswithoutanti－HEVIgMandanti－  

HEVlgA，10p・1each鉦omlOserumSamPleswerepooled，  

ノ．加ゎd．V汗Ⅷ．DOIlr）．10（）2加ュV  
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a皿deachpooIwastestedLbrHEVRNAbytheabove－  
mentionedRT－PCRaLSSay、Ifapool☆aspositiveforHEV  
RNA，thelOserum6aLmPle80fthatpooIwereindividu－  
al1ytestedfbrthepre8enCeOfHEVRNA．ThisRT－PCR  

assaywasperfbrmedusingbothlOandlOOplofeach  
SeruuユSamPle，andreproducibilitywasconfirmed．  

S¢quen¢eAmalysi50fPCRProduet5   

Theampli丘cationproduct8WereSequenCeddirectly  
Onboth strands usingtheBigDyeTerminatDr qrCle  
SequencingReadyReact，ionKitonanABIPRISM3100  
GeneticAnalyzer仏pphedBiosystems，FosterCity，CA）．  
Sequenceanalysiswa8PerfbrmedusingGenetyx－Mac  
Version12．2．ウ（Genetyx Corp．，Tokyo，Japan）and  
ODENVersionl．1．1hlOmtheDNADataBankofJap  
（I）DBJ：NationalInstituteofGenetics，Mi6hima，Japan）  
【1nal1994】・Sequepcealignmentsweregeneratedby  
CLUSTALW（verslOnl．8）tThompsonetal．，1994LA  
phylogenetic tree was construCted by the neighbor－  
joiningmethod rSaitou and Nei，1987］ba点ed on t．he  
partialnucleotidesequenceoftheORF2region（412  
nucleotides［nt】）．Bootstrapvaluesweredeterminedon  
lOOOre8amPlingsorthedatasetsrFelsenstein，1985］．  

StatisticalAnalysis   

Statistiealanalyseswereperformedusingthex2－teSt  
bT COmparison of proportions between two groups．  
Differenceswereconsideredtobestatisticallysignifi－  
cantatfI＜0．05．  

RESULTS   

Age・andSex・Speci£cPrevalenceofAnti－HEV  
Antibodies   

Atotalof6700serunlSamplesobtainedLtomappar－  
entlyhealthyblooddonorswit・hanelevatedALTlevel  
WereteSt．edfbrthepresenceofanti－HEVlgG．Anti－HEV  
IgG was detectedin7．1％（479／6700）of the tested  
populationincludillg7．0％ofthe6051maledonorsand  
8．6％ofthe649fbmaledonors，thediffbrencenotbeing  
Signi丘cant（Table∬）．TheprevalenceofantiTHEVIgG  
generallyincreasedwithageamongboththemaleand  
fbmale donoES，and was slgnificantly higher among  
doI】OrSaged≧30yeaTSthanamongthoseaged＜30years  
intotal（8．8％vs．2．9乳P＜0．0001），in仁hemales（8．6％  

VS．2．9％，P＜0．0001）andinthefemales（10．7％vs．2．5％，  
P＝0．0013）．The479serumsampleswithanti－HEVIgG  
Were teSted fbr anti－HEVIgM and anti－ftEVIgA．  
Among them，anti－HEVlgM was detectedin eight  
SamPles（1・7％）and anti－HEVIghin seven samples  
（1．5％）．Int，Ot．al，ninesampleswerepositivefbranti－HEV  
IgMand／oranti－HEVTgA（TableII）．  

DetectionofⅡEVRNAAmongAl16700Blood  
Donors   

Amongtherline5；eru皿Sampleswith anti－HEVIgM  
and！oranti－H官ⅤIgA，fivesamplestestedpositive fbr  
HEVRNAwhenRT－PCRwaspel・払l，medwithasample   

J∬ビ（ブ ∽和才 D（HlOlOO2加ュv  

ヂ Gotandaetal・  

VOlume ofbothlO andlOOl⊥l，andonesample was  
positivefbrHEVRNAwithasamplevol11meOf500L11  
（GroupAinTableII）．Among66110－SamplepooIsand  
nine9－SamplepooIs，t・hreelO－SamplepooIswerepo6itive  
forHEVRNA．The30serumsamplesofthe3pooIsthat  
hadbeenpositivefort‡EVRNAweretestedindividualbT  
forthepresenceofHEVRNA，and3samples（nos．5503．  
8177and7369inGrolユpSBandCinTableII）werefbund  
tobepositiveforHEVRNAintwodistinctvolu皿eSOflO  
andlOOLLl．Consequently，9（0．1％）ofthe6700samples  
WereLbundtobeviremicforHEVinthepresentstudy．  
Whenstrati丘edbythepreBenCeOfanti－HEVant，ibodies，  
HEVRNAwasdetect．ablein6（66．7％）oft．he9donors  

withanti・打EVIgMar）dhranti－HEVIgA，2（0．4％）ofthe  
470donorswit．hanti－HEVIgGb11twit，houtanti－ITEV  
IgMoranti－HEVIgA，andl（0．02％）ofthe6221donors  
without，anySerOlogicalmarkersofHEVinfbct．ion．   

Prev山en¢eOfA皿侵－ⅠIEVandHEVRM，Strati丘ed  
byALTL餌代l  

Inthepresentstudy，479donor8withanti－HEVIgG  
Werefbund，including371（7・2％）withanAlJTlevelof  
6ト100IU＾，96（6．6％）withanALTleveloflOl－200IU／  
1，and12（11．0％）with an ALTlevelof≧201rUn  
CrableIII）．Theprevalenceofanti－HEVIgGwashigher  
amongdonorswith anAulevelof≧201ItⅥthan  
amongthosewithanAI．Tlevelof61－200IU几although  
thediffbrencewasnotst・atisticallysignificant（11．0％vs．  
7．1％，P＝0．1148）．AsfbrtheprevalenceofHEVRNA，  
therewasasignificantdifferencebetweendonorswith  
anALTlevelof≧201IU乃andthosewit．hanALTlevelof  
61－200IUnintotal（2．8％vs．0．1％，P＜0．0001），inmales  
（2．1％vs．0，1％，P＜0．0001）andinfbmales（8・3％vs・0％，  
P＜0．0001）．   

GeneticAnalysisoffIEVIsolatesRecoveredfrom  
Nine Viremic Donors 

ThenineHEVisolatesrecoveredh・Omthetransientiy  
viremicdonorswerenamedHE－JSB1217，HEJSB1564，  
HE－JSB1582， HE－JSB4175， HE－JSB5503， HE－  
JSB6151，HE－JSB7017，HEJSB7369，and HE－  
JSB8177，reSPeCtively，With the pre丘ⅩOf HE」SB  
fouowed by theID no．ofeach sample・The412Tnt  
SequenCeOfORF20fthese HEVisolatesweredeter－  
minedandcomparedwitheachotherandwiththatof  
knownHEVisolatesofgenotypesト4．ThesenineHEV  
isolates were markedly variable，Sharing nucleotide  
identitiesranglngfrom85．6％to98，5％．However，thev  
wereal1close to the prototypeJapaneseisolate of  
genotype 3（JRAl［accession no・APOO3430］）with  
nucleotideident，ities of87．3－93．9％，and were onlv  
78．1－80．7％，75．2－76．6％，and78．2～80．5％similar to  
theBlisolate（M73218）ofgenotypel，MEX－14isolate  
（M74506）ofgenotype2，andTlisolate（AJ272108）of  
genotype4，reSPeCtively・WhenthenineHEVisolates  
obtainedinthepresentstudywerecolnparedwith412  
0therreportcdgenotype3isolateswhosecommon299，  
tノOL412－ntORF2sequenceisavailableas ofDecember  
2006，eaChorthemwascIosesttoahumanorswineHEV   
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TABLEZ．Age・andSex・DependentPrevalenceofAnti・HEVAntibodie8  

Fem且1e  

Anti・HEV  Anti－H老Ⅴ  Anti－HEV  

IgM・8nd／or  
IgG・Cla8S IgA・Cla8丘  

IgM・8nd／or  

lボーe1888  1gA祀1a朗  IgG・Cl且88 IgM・且n肋rIgA・el且S8  N
 
 

Age（years）  N
 
 

439  13（3．0％）  

1414  40（2．8％）  

2736  183（6．7％）  
1319  126（9．6％）  
651  9：事（14．3％）  

141  24（17．0％）  
6700  479（7．1％）  

16－19  
20－29  
30－3〔1  

40－49  
50－59  
60－70  
Total  

397  11（2．8％）  

1294  38（2．9％）  

2541   164（6．6％）  
1202  114（臥6％）  
620  77（14．8％）   

97  19（19．6％）  
6051  423（7．0％）  

0  

0  

4（0．1％）  

3（0．2％）  

1（0．2％）  

1（0．7％）  

9（0．1切〉）  

0  

0  

3（0．1％）  
3（0．2％）  
1（0．2％）  

1（1．0％）  
8（0．1％）  

2（4．89ら）  
2（1．79ら）  

19（9．7％）  
12（10．3％）  
18（12．2％）  

6（11．4％）  
66（8．6％）  

0  

0  

1（0．5％）  

0  

0  

0  

1（0．2％）   

N
A
 
 

TABLEII－DetectionofHEVRNAAmongThreeCategt）rie80fBloQdDonorsWithElevatedALTLevel  

Anti－HEV（OD460Vdu色）  HEVRNA8  

Ageけears）／  
IDno，  SeX  ALT（IU／1）   AST（IU／1） †－GTP（IU／1） IgG－Cl8溺   IgM・Class  lgA－ClaB8   10ト11 100pl  

山
．
 
 

〇
 
 

6
 

GroupA（n＝9）withanti・HEVlgGwithanti－HEVIgMand／oranti一甘EVIgA  
予
＋
＋
＋
＋
－
－
一
一
 
 

34／M  
48／M  
51爪・1  

68／M  
4鋸M  
36／F  
38／M  
35′≠1  

47ルI  

37  149  
32  86  
52  89  

145  154  
41  607  
95  362  
67  104  
78  334  
37  45  

2．583（＋）   
2．343（＋）   

2．404（＋）  
1．709（＋）  

1．364（＋）  

1．401（十）  

＞3．000（＋）   

0．404（＋）   
0．360（＋）  

0．394（＋）   
0．193（＋）  

94  
61  

101  
261  
128  
224  
181  
170  
66  

1．818（＋）  
1．709（十）   

0．917（＋）   
2．666（＋）   
2．237（＋）  

1．313（＋J  

＞3．000（＋）   
0．470（＋）   
0．044（－）  

0．091（－）   
0．042ト）  

1．676（十）  
2．648（十）  
1．310（＋）  
1．130（＋）  

2．442（＋）  

0．348（－）  

0．825（＋）  
0．017（－）  
0．868（十）   

0．138（－）  
0．061（－）  

】217  

1564  
1582  
4175  
6151  
7017  
13（I4  
3243  
7667  
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Groul）B（n＝470）withanti・HEVIgGbutwithoutanti・HEVIgMnoranti・HEVIgA   
5503  34／M  77   
8177  41／M  82  

GroupC（（L＝6221）withoutanti・HEVIgG   

7369  48／M  276  

55  20  
53  197  

＋
十
 
 
＋
 
 

21（）  219  0．006ト）  0．016ト）  0．011（－）  

1■HEVRNAwasas組yedusingtheindic8tedvohlmeOrSenlmSamPle 
t，▲！，pOSitiveforHEVRNA；－，negativeforHEVRNA－  
t′NT．notl．e日t」ed 
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isolate ofJapan origin．Thatis，HEJSB1564，HE－  
JSB5503，andHEJSB8177hadthehighestidentityof  
99．0％，98．5％and98．3％，reBpeCtively，withⅠすEJBD2  
（AB154829）．TheHEJSB4175isolatewasclosesttoHE－  
JA9（ABO82565，97．8％），HEJSB1217andHE－JSB1582  
toHE－JHD1988（AB175485，94．9％and93．7％，reSpeC－  
tively），HEJSB7369to HEJA21（ABl15542，94．2％），  
HEJSB6151to G3－4531－Swine（DQO79632，94．4％），  
and打E－JSB7017toHEJHD1980（AB175484，93．4％）．   
The phylogenetic tree constructed based on the  

COmmOn412－ntSequenCewit・hin the ORF2sequence  
con丘rmed thatthe nine fIEVisolates obtainedinthe  
PreSentStudybelongedtogenotype3，andthatthey  
Segregatedint・Otheclusterscon8istingofJapaneseHEV  
Strainsofthesamegenotypethathadbeenrecovered  
from humanS，Swineand wJdboarS，6uppOrtingthe  
indigenousnatureofthesenineblood donorisolates  
（ng．1）．  

DISCUSSION   

Recentstudieshavedocumentedthatsporadicacut・e  
hepatitisEdoesoccuramOngindividualsinindustria－  
1izedcountrieswithnohistoryoftraveltoareasendemic  
払rHEV［Kwoetal．，1997；Harhson，1999；Mansuyetd．，  
2004；tjazetAl．，2005；Waaretal．，2005；Amonetal．，  
2006；Prei8Setal．，2006；Sadleretal．，2006］．InJapan，  
hepatitisEisrarecomparedwithhepatitisA，butis  
occurnng morefrequently than previously thought  
［Mizuoetal．，2002；0knmotoet al．，2003】．Asfbrthe  
geographicaldistributionofhepatitisEinJapan，itwas  
reportedthattherewaswidevariationwithahigher  
prevalencein the northern part Of’Japan（Hokkaido  
IslandandnoIthernPartOfmainlandHonshu）【MizlユO  
etal．，2002；Abeetal．，2006］．TheJapaneseRedCross  
SaitamaBloodCent，erislocat，edinSaitamaPrefbcture，  
whichisnortho（andadjacent，tOMetropolitanTokyo．  
Onlv six cases oflocally acquired sporadic acute  
hepatitis E have thus far been reported in this 
prefbcture，in contrastwith more thanlOO casesin  
Hokkaidoand23casesi11Tokyo［Abeetal．，2006】・  
1n thepresentstudy，7．0％（468／6700）ofthest11dy  

populationhadanti－HEVIgGint・heabsenceofIgM〝gA  
classanti－HEVandHEVRNA，Whichismuchlligher  
than expected．Thisfindings11ggeStSthepresence of  
frequentpastHEVinfbctionamongindividualslivingln  
thecentralpartOfJapan，mOStOfwhichseemto be  
subclinical．HEVRNAwasassayedinserumsamples  
ObtainednlOm al16700donors，andtheprevalenceof  
ongolng SubclinicalHEVinfbctionin three distinet  
gTOupSOfthestudypopulationaccordingtothepresence  
of class－SPeCific HEVantibodies，WaSinvestigated・  
Amongtheninedonorswit，hIgMand／orIgAclassalltト  
HEV，Sixdonors（66，7％）werefbundt・Obeviremicfbr  
HEV．FurthermOre，amOng the6691donors without  
anti－HEVIgMandanti．HEVIgA，threeHEV－Viremic  
donors with no slgnS Dr SymPtOmS Orhepatitis were  
fbund．In an attempt to detcct打EVRNAin a】arge  
samplesize，WetirstscreenedfbrpresentHEVinfection  
by testinglO－Sample minlpOOIs（each pooIcontained   
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ラ  

areindicatedinboldtype、75reportedIiEVisolatesofgenotypesl－4  
whosecommon412－nt6equenCeisknownareinc】udedfbrcomparisorl  
andtheira∝田Sionnos．arest10mhparentbeseふ．SwineaTldⅦⅡdboar  
fIEVisolates arejndjcated with aBterisks（量Ⅲ】d事錠，reSPeetively）－  
BooもstllaP、7aluesareindicatedfol・them毎orrIdes8S且perCentaぎe  
obt8ilヽed丘、01111000TeSamplin酢Or眈Iedata．   

Twoviremicdonors（0．4％）werefound且mOngthe470  
donorswithanti－HEVlgGbutwitho11tanti－HEVIgM  
noranti－HEVIgArSince㌍rialserumSampleswerenot  
avai1ablefromthesetwovlremicdonorsduringtheHEV  
infbction，itis unclear whether they could not elieit  
acut・eantibodiesofanti－HEVIgM andanti－HEVIgA・  

ご／．〟～（J．一っ／t（ノJ．DOll（）．1002力mv  

Fig．1．Pム〆¢g即Ietk tree coms血血d】妙班e力eitホbor二joi山ng  
me仏odt，鮎edonthepa九ialmcleoddesequeれαOr仏eO肌region  
（412nt）or84HEVi501at麟u血gad逼血enIIEV（AY535004）asan  
即ユー餅肌Ip．Inadditi¢nもotheHEJちBl別7，HEJSB1564．HE・JSB15β2，  
任EJSB4175，HE－JSB5503，肌JSB6151，H8－JSB7017，HE－  
JS87369，and打E－JSB8177isoJatesFbundinthepresent占tudywhich   

lOlllofserumntomeacho［10飢1毎ects）；then，LbrpooIs  
that，WerepOSitivefbrHEVRNA，theindividualserum  
Samples were tested fbr t，he presence off7EV RNA．  
DespiもetheumitedamOuntOfserumn・OmeaChsample  
thatwastested，CurrentSubclinicalHEVinfectionwas  
reco釘1ized molecularlyln threedonorsillthisstudy．  
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Asthenineviremicdonorsidenti6edinthepresent  
StudyhadanelevatedAlJTlevel，thebloodLtomthenine  
donorswasnot11Sedfbrtransfusion，SuggeStingthat  
ALTtestingmayhelppreventtran5fusion－tranSmitted  
HEVi臆ction．Asone of the nineinfected donors  

hadonly aslightlyelevatedALTlevelof61rUn，it  
SeemSlikelythatevendonorswithanormalALTlevel  
（≦60rUn）mayhavedetectableHEVRNAHowever，the  
prevalenceofHEVRNAdecreasedwithALTlevel，and  
Wa5Signi負cantlyloweramOngthe5131donorswith  
ALTlevelof61－100rUnthanamongthelO9donors  
withAiJTof≧201IU4（0．078％v畠．2．8％，P＜0．0001）．Itis  
reasonabletospeculatethattheprevalenceofongoing  
HEVinfktionamongdonorswithanormalALTlevel  
maybelessthanO．078％inSaita皿aPrefbcture．The  
PrOpOrtionofsuchdonorsmaybesigni＆c且ntlysmallor  
negligible，aCCOrdingtothegeoBraphicregion，Re且ect－  
ingthehighprevalenceofclinicalHEVinfection，atleast  
threecasesoftransfusion－tranSmittedhepatitisEhave  
been report，edin Hokkaido and one caseinTokyo  
［Matsubayashietal．，2004；Abeetal．，2006］，butnone  
inSaitamaPrefectureuptothepresent．Asdonorswith  
nornalALTlevelwerenottest．edfbrHEVviremiainthe  

presentstudy，WeCannOtCOnCludethattheserumAlJT  
levelcanbeuBedtoexcludeblooddonorswithongDing  
HEVinfbction．Ba8edonthec11rrentStudy，however，We  
wouldconsiderthatALTtestingisatleast・uSefulinpart  
forexclusionofdonorswithHEVviremiawitht．heaimof  

preventingtranSfusion－aSSOCiatedhepatitisE，although  
alcohoIconsumptionandobesityshouldbetakeninto  
considerationasthem年IOrCOntributingfactDrStO an  
elevatedALTlevelinblooddonors．   

MultipleHEVstrainsofgenotype30r4havebeen  
isolatedfromJapaneSepatientswithsporadicacuteor  
良止minanthepatitisEaswellas鉦omfarmplgS，wild  
boar阜，awi1ddeerandamongooseinJapan［Mizuoetal・，  
2002；Takahashietal．，2003a，b，2004；1noueetal，，2006；  
Nakamura etal．，20061．Reflecting the polyphyletic  
nature ofhuman and animalHEVisolates ofJapan  
origin，theHEVisolatesrecoveredfromnineviremic  
donorsinthepresentst11dy，difrbredbyl・5－14・4％丘orn  
eachother，althoughtheybelongedtothesameg■enOtyPe  
（genotype3）with the highest nucleotide sequence  
identityof87．3－93．9％withtheJRAlisolatethatis  
believedtDbeindigenoustoJapan［Takahashietalr，  
2001］．AhumanHEVstrain ofgenotype4（JAK－Sai  
【ABO74915］）hasbeenisolated［Takahashietal．，2002］  
inthesameprefbctureaSthatofthenineviremicdonors，  
anditsharesonly78，6－81．3％identitieswiththenine  
打EVisolatesobtained丘omtheviremicdonorsirlthe  
presentstudyLTheseresultsnlrthersupportthemarked  
heterogeneityoftheHEVgenomeanditswidedistribu－  
tioninJapan，eVenwithinacertainprefectureinthis  
COuntry．  

Inconclusion，nineblooddonorswithHEVviremia  
wereidentifiedamong6700voluntarYblooddonorswith  
anelevatedALTlevelatabloodcenterlocaもedinthe  
centralpart Oflnainland Honshu ofJapan where  
hepatitisEis】ow－endemic・Thisstudvindicatesthat  
approximatelyO・1％ofindividualswithanelevatedALrr   

740   

However，theobservationthatHEVRNAisdetectable  
inserumdespitetheabBenCeOfanti－IIEVIgMandanti－  
HEVIgAisinagreementwithourpreviousobservations  
that two hemodialysis patients BLnd one hospital  
employeewhocontractedsubclinicalHEVi血tionin  
1979，1980，Or2003，reSp∝tively，eXhibitedonly8nt，ト  
HEVIgG，although tranSient HEV viremia was  
Observed［Mitsuietal．，2004，2005】．Patient8with  
HEVin触ionwithoutanaCuteantibodyresponsehave  
alsobeenreported［Caudi11etal．，1994；Cnaysonetal．，  
1995】．   

Ofparticularnote，Onedonor（0．02％）wastbundto  
have HEV RNA amOng the6221donor＄without  
8erOlogicalmarkers ofHEVinfectionin thepreBe71t  
Study．ThepreciseireaSOnWhytheviremicdonordidnot  
Show BLn BLntibody respon占e against HEV d鱒pite  
占igni丘cantdevatioruofAUr佗76rUmandAST（210IU乃）  
1evelsisunkn0wn．However，4monthBbefbretheblood  
£aエnPling，hehadelevatedALT（81rUn）8ndAST（165  
rU几）1evelsin the absence ofHEV RNAinserum，  
6uggeStingthathecontractedstibdinicalHEVinfection  
on the background of an unexplained chronic liver 
disease．ItwasreportedthatneitheraLnti・HEVIgGnor  
anti・HEVIgM was detectableinfour BymptOJn－free  
personswithevidenceofHEVviremiawho以uneintD  
COntaCtwithpatientswithacutehepatitisEduringan  
OutbreakorhepatjtisE【Nicanddd．，2001】．Aggarwal  
et al．r2001］conductedexperimentalstudies on sub．  
ChnicalHEVinfbctionin cynotnolgus macaques，and  
reportedthatsubc］血icalHEVinLbctioninsomeanimals  
WaS aS8OCiatedwithfailureofthedevelopmentofan  

immuneresponse，COmParedwithanimalswithclinical  
HEVinfbcdon．  

InJapan，apPrOXimately200patientswit．hclinical  
HEVinfbct，ion and80patientswithsubclinicalHEV  
infbction who contracted theinfbction bet．ween2001  

and2005havebeenreported［Okamoto etal．，2003；  
Fukudaetal．，2004；Abeetalリ2006；Inoueetal．，2006］．  
However，t．he exact ratio ofthe number ofcases of  
clinical ftEVinfbction to t．hat of subclinical HEV  

infbction remains unknown．At theJapanese Red  
CrossSaita皿aBIoodCenter，2．1％ofvol11ntaryblood  
donorshadanelevatedALTlevelof61rUnorgreater  
duringtheperiod丘omApri12003toMarCh2006．The  
population size ofindividuals≧20years ofagein  
SaitamaPrefもctureWaSrepOrtedtobe5．68mi11ionon  
Januaryl，2005（http：：〟www．pref．sait・ama．1gjp／）．In  
thepresentstudy，9（0．13％）of6700individualswith  
anelevatedALTlevelof≧61IUnhadREVviremia．  
AssumingthatHEVviremiaisdetectablebyRT－PCR  
fbrlmonthduringacuteHEVinfection［Takahashi  
etal．，2003a，2005】，the annualnumberofcases of  
subclinicalHEVinfectionin Saitama Pre鈷ctureis  
estimated to be approximately2000．Althoughwe  
CannOtruleo11tthepossibilitythatthenumberofcases  
withclinicalHEVinfectionisunderestimated，Onlyone  
OrtWOPat，ientswithhepatitisEhavebeenreportedper  
yearinthisprefbc仇汀e．Thel・efbre，itisassumedthat  
less than O．1％of托EV－inftcted cases exhibit clinical  

manifestationoftheinfection．   
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