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70171{2007/ (70823 (AT 4 |FE55R B AR A | BEFEORGELEHOHAVEREEIERIZE T EMBLMEIZLDTE 1
12/25 NRARL2ME LB EREIL -, 25%F LTI 7F7E T60°C1OB MBI ES- (X EE
& 2P213 T300~420MPadD 153 REMEIY A 2Lzt L, HAVEBE B LRI THSE
IESRIZEMRRSIT-, ValidationFAER IZ{F AT AEL T MBVLIMET
TEALINIZKHEBTRUBTE T AKRM238E Y & 2 5T -, ks
Bl TIRIZHIRT T LB AT B S (IValidationSHERIZE A
THHREENBRET IHLELNH D,
701682007/ (70810 |BE!BF# |Transfusion BAFR+EDRAI)—Z27 VAT L THBs A RUMBEFF X7 R
12/20 2007; 47: 1162- kA& TH-1-HBV DNAB M ME 26 R IZHB LN TRMEHBV (- S 1
171 BVANAT—H—DHEEFERT -, BRI O R R{E(L. HBV DNA
AMERINATTI4H ., MP NATT508 . HBsAgHhY42H TdH 1=, 268 64 1T
TEEBIAILRIZBEL, 5538 TIXHBsAgHA R TEL A>T, HBY
NATIZ, MPT{To1-&L TH . HBsAgRR B L UL IR A T, HBsAg ARy
R OBRERMELFHRT HIENTES,
701682007/ |70810 |BEIAT % [Transfusion BAF+FMELF—IZEREINTLVS1997-2004F O L EHMEFD
12/20 2007; 47: 1197- |&EMOBRFAEEITL. ID-NATOAHBVS1E TH S M % B 3 0O M % &
1205 FlO&m - L AHBVIGIE) R V&8I T-, HBV ID-NAT% £/ L /-HBVEE
it mE QOFREM K15 721K 01588 (K (1.01%) ABETHT-, A9 —
o0 F T YIRIT-HBe RO E LA HILFHBY ) 7 B 3 0 i % Y
K& BEEET BHBVEERE 25 (4. HBsAg R IBRTOMP-NATY AR #AD
#m iz EHEEBY AT LYH10ELLEEBLY,
70168 {2007/ (70810 (BE!IAT % |EI1RIAXRME [FA19F3H. Bl L SHBVEENEOALLOHRENTERF+F0
12/20 BEP2BE U2 Ho-. ARBEEROERDO-OHIZERLI- HEREHMm A Mm% R
20074108 3-5 |FIZZ AR ERABEMNATIIEE THY . BME EHBELET-1-. 148
B ORMEBSATERI19FE1BICBRIF £ REL-EOWBRL BN FT
LT BB DHBV-DNAILEBE D F N LERE A —HLT-, 2001
NATEE . HBVIR ERAE BINATIE M Tho A, SInF BB RECLY
) 0 F M % A Vs DHBV B AR S Tl T o 1=
701682007/ 70810 |BEIRF % (3 1A H A M |20045F8 H LUNATRZY—=20 DT =)L H A X%500\H20(< 8/ 1<,
12/20 EXx¥sRe | KRFEFIFOER A —TRESINI-HBV-NATIHEEHI81 AZEIZ
20075108 3-5 |T— I YA XBINODRFIZDVTEBINEIT o=, T— I YA XMk
H —A%EES1 |1000E —k&/mLOHBV-NATIB M ZE D L EABLL>TWDIEMN D HE
INZEBMBABHLHER LNz, BNAE. BRAERUVEMOEMFC
LA EBHEHBITICLYHBVEERE X v 7ARLASBILEN T —ILY
ARFEDMRIZEBRHENTWAIEMNEREINT-,
800082008/ |70856 |CEIFF# [Clin Vaccine FHCVIRKRE M T, IFsE8h OHCV RNARR B (K VB EEHCVIR R L2 2
01/25 Immunol R =100 EE BEOME L OGORFUIFRIGIEEHRE 1=, HiGOR
' published online |IgGR&TE B & 1%2241(20%) T, BIECRT X BB TOBIEEE(70/110. 63.6%)
doi:10.1128 IZHAREBREICEM 0Tz, HOVIZEBE FZ DI E BB EF 1206 TILHGOR IgG
[Te&BHEhEh -l TIROBE CHCVEERAEZRE TEY /F
FHCV RNAARHE TEALVEE THGOR IeGREZTHIEIL. FFEREL
TEAEMHCVEREERTE T HAFHITELYSS,
70168(2007/|70810 |EZ!FF % |Arch Virol 2007; |BARIZEWTHEVOARIBHERENEML TLEHZH B8, 1991- 3
12/20 152: 1623-1635 (2006 DM E DSEHEVEE DT D HDALT 611U/LELED401945
MSEBSMF-IUERIRR OHIHEY 1gG. JIHEV IgME L USHEV RNAZ S~
=& A, 2004-2006 FE DELIME DHEVIBE R IF1998EDENERBEFT
Hol=, £F-ALT 201IU/LLL EDFRIFIZDLNTEH1991-19955, 1996—
19994 5 L 1f2004-2006 F CHEVIBIEE D E TR o h o1,
701682007/ (70810 |EZ!AF & |J Med Virol HXRIZEITE75=ZUF7I/MSURTIS—E (AL BEENE O BIEER
12/20 2007; 79: 734~ [MERIPFABRORAEA -, BAF+FOHE L A—CALTSH{E(61-
742 476 IU/L) DERMEE700% O MFREEFREL LA 4TIRTINDH

MEAHIHEV 1gGiB TH-oT-, ALTZ201 IU/LEEIZHEY RNABFBEN S
EICEMN =, AN AMEEZREL-HMEIRANSBSNIZHEVLEED
ANRITBEFRIISEEINTF, ALTZ201 IU/LO B R ADFI3%IFHEY
HOBREREBREERTHIENTENT =,
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701682007/ 170810 {EE!AT 2 [Vox Sanguinis  |20054E 18 -200644 B [Z4t:8 Tk E DHEV-RNAR Y ) — =2 5 %17~
12/20 2007; 12, 388,119 D55 . B133% (1/7,120) . 1224 (1/6,962) HSHEV-RNA
93(Suppl.1): P203|MBTE T. genotype SHBETH >1=, 554 4043 [Lak M DHEVHLIRIRTE
THY. BICHEHE LT HEVIBE B IZIZALTIEN LR LEABLAE
AR T o7z, HEV-RNAIT#R N % . MRI7TAMBH SN, HEVIGHYE
HMEHEKOMMEZT-BETEDO5, Dh(Et28 NBELE,
701682007/ {70810 |EBIRF 2 |RTH& 2007; RERDLDIAIAMNEDHRS., FRRBE,ILERILETORBERHE
12/20 48(Suppl.1): O- |BUA-BIMEZER T R2GIDEFMETH S, 14l[TEMm21 B BIZHEV
178 RNA (genotype ) tHEh, 4B BIcF—2{lE%x. £516 (38 Mm %38
BIZHEV RNA (genotype )M BIE &, 54H Bl —V % RLT=, HEV
DANIMAEITBREIMERTRIRL. S HIEEE NS08 ATRICE—2%
KL, TOEBZIZAST. ALTEREMAPRHEVIRIED BB EIFIZFRH T,
70171)|2007/ (70823 (EZ!AF# |HESSEB ARV A HEVIZBREL-J AR FELUMBLI-4BOHEVIEZ. 1L R EE 4
12/25 LRFL2HH [PLANOVAISNS S U20NTE TREBRA LU FIZETHR ESN -, Tk mas
& 2P207 EERTIL. PBSHIE CIIMNBARA R EHM T2 TIREBRAUT &1
B PILTIVBEE T Tlratc L INAEAA %50 B iR Eh -, HEV
FRIZBNEEZNSN T A, FHIZE>TRFIEDRSI RS S
Mo MEMECHIERIZBVTHEIZFRELDREBRHLE ITAIE
ALY,
701692007/ [70811 [HIV Clin Infect Dis /R 7+ TREHIV-1BEE 2 —=2 5 4 E SN = KRE OHIV-1
12/20 2007; 45: €68~71 | THA(TCEF O WMDEMNEHRET D, HV-1IRAARBREORK R, RE
BE. EYOBEREANTEIRUVIYIRE IOV TR TR TH -,
RIZFHEBINGOHV-1HT 2L TCBEIL. I (LA Dgag. pol R Uenv
BIEFOOT/AMELT Ik THE SN, BBERMIZRELIREMN S
ADDSERERR ETORIMIIH3n B of=, Y TRATCHBEL T D) HE
BB 5 EFREREHV-1BREOEEDEESNTINT,
70168|2007/ {70810 [HIV Eurosurveillance |AIDSEFTBIZH UV T. LikataviciusS IXEuroHIV surveillance network [Z&
12/20 2007: 12(5): A53—0v/ \OEMMBEOHIVBERIZONTOI4EROE=S) LY
E070524.5 2007 |T—A2%IBRLTI-, CO5HF1E. 1990-20045 OWHOERR M Hutsi (D 7 — 4 A%
fFE5H24H HBESN TS, 2000-2004F D105 4E1in b O FHGHIVIS T 3R (L TEER1.7.,
FRRER3.4, BHER36.7TH T, 1990FLIEDE LTI, B TET. BT
BTV, B CEARTLRENAZRD O,
701682007/ (70810 [HIVEE |SE31EIBAME |BAFR+FHllAELREAEHIESNEONMYMEAREERE TS
12/20 R.CE ERPMBR  |ISOVTHRET D, TRICEANSIBEETOIEM-2EOEBBBEIS
AF2¢.B 20074108 3-5 |AFME L A—CiRESh -8 EERLE BRUOVENESD) RS
BRFX (B ORI IL |HIT490TH o=, BFROREHEDERIZLUHBY ., HCVE UHIVO) B
4-2 - FYRVIEEIL, BREMIZEEoT=, LML, HCVRUHIVE S H I R 5
EOEBRICKYRBERSATBEERL DA, B AZIHILE T 51
HDREXMFLESIEHMEBLTCULKBENH S,
701682007/ (70810 [*9 1 JL X [CDC Press KEEBEHAERFHE2—(CDC) ER DB DHFERLKRONET D
12/20 B Release 2007£E8 (AN —YaAdEYD—HBTI— NI NI I R Bp%EFET HEC
A22A HWOTHEUIL:, I—ILINT (IR BB EEICEECRIZES
CELEVHMBES ISR, A9EYNT— LTIV TI(IRERET
BIEMFEHLN TN, SEHRIZAMN 1=, COFFREER IXPlos ONEIZIE
Bahtz, CORRIE. I—IVTIWT I IV ZADERBICDNTRYIBREEL .
EMIHE T BB RE T - RS ER8NIHZEBhN5,
701682007/ {70810 |=74JLX |J Clin Microbiol |3—0w/{TO H ML E (CPuumala™ - JL X (PUUV) E7=ifDobrava™ A
12/20 B 2007; 45: 3008- LA kD, K YR HEHLower BavariaT/\ A9 A )L A B B E 31
3014 BITOVWT BRAEATEE. RERE. REJTOVNECLIDEE
Tot=, BEMBEIZLAMADPUUIVERIIZAE L T A TELRUOEFIM
2.3%H21z, 3B DEFE QKRR F N, S8 7-PUUV RNA%ERT-PCR %
WTHEIEL &5, Bl CHIBLI-/ 2R X MO8 YA L REF| &
EEITABTHAENBELMELST-,
70171)2007/ 70823 |77 4 JLR |Proc Natl Acad |RL—<,FMelakaT. BB RS IEIEEAE |- TLV-39% BiEA 5%
12/25 Mk Sci 2007; 104:  |£1DreovirusHh 5> BEEh . Melaka virusEZ D IFE T, BEORELRIE
11424-11429 Li=A CORKRIZRERICOVEEEML TV, SBEFERISICE
Y. Melaka™? A/ )L X [£19994 (2 R E Tioman B D 7 JL—Y a9 BY S 5 B
ENTPulau I A LR EFELBREAHLSENTEN-, A&ETROME
AV == T, 1091 14451(13%) ATES AL ZIZBHETH 1=,

—— g



fn

RE

B

o |8 |E%| @n 5 LS XNOW
701682007/ {70810 74 )L R {ProMED-mail 2007% 68228 . 20X TFOY v S RBRETEDO W -MEEEZFCDC
12/20 M 20070702.2108 |DHMEMTRELER. VI TOREDERIEICHIAN AL RRL
LWWZEATRENT=, YT DFTINILA21F2007TF4B (218 EY 58 %FE
ICE—2I5EL. REDBRVLTWS, ERIIMARED . $5E54 . &L
EBRMET. 4-7THE#H<, 6 H29B |, 2HPCRERMATIZE>TEH
DAIVABREFETESNS - B HIEAL,
701682007/ |70810 |94 JL X |ProMED- F—Xb5Y T Queensland| TIARERLEL. ORYN—D A L AHTEKX 5
12/20 B mail20070930.32 |LTL\A, BE LIt SO TR E TH DM, BrisbaneFERIZH 115
28 BEGEROBEEH L. FEFE (20064F) FEEADIFIF450%TH S,
QueenslandfR BRI DHR(ICLHE, BESBAMICHE SN - BRLEHIL3
B THh-ot=,
701682007/ |70810 |*74JLA |Neurology 2007, |EHEiE M AIARFEHE (HSCT) RICRMKMDZE RN A FREL-BEY
12/20 TR s |69: 156-165 A OBFEK.EEG, MRL, G5 UCERER IR ES 4~ -, BE L. BT
5. TEUGIRARAIVED 7 EIEEE. BRECSFEIRIE. —FFI7HEEG
BREZSEHMELT. MRITIL, T2, FLAIR. DWIE{EIZT. 81. Bk, M4al
RE. B REENICEEEEEEDT-. PCRERWV- ¥ EEH I RICSF
DEETITIB D68 MHHVEFZE THY . BN K ITHHVE RS EL H B A]
BRI ENT,
701682007/ (70810 |9 TRk {The New York [REIZHITAITACFAILIAIAEFBITIEROHHETHY . Kk
12/20 FTAND |Times 2007 ETA (TS ZHATREE A H D EBIFAEENREL TS, BEEITKET4,269
ANLA |26R EFIARESN . ZOPRIZIL1,495FIDORIEAS TN ATTANTELELS:,
SEIINETIUERNNRES K., AU TN =_T7 M EFI ST a2 TR
1LZ LA, EEORFRIL3GIOH TH o =, 5 E LRI IKEI 42015 &
URTEAIFHS,
70168)2007/ (70810 |7 TRk (SF144BIEAM [EVEFER, BAICLRAT SAREMAHH/-0. B ABELROERR K
12/20 ALY | EREREHES |ZRVTOIRAN AL YAV AIEGE - B aEE /T, PHA4ITHh, EFR
AR |2007F9F2-48 |CTh. AAIANTHTOANREARRE . FTHAIH ERRDITH
THRMEERZLI-&CAH, EHBOWIZEVTIMILADEIEMNABREIN
= ENREBTIE. 7HhATHEA, RIEEE. ERRAD L IMEBEHDITA
B ARMOBOBTIIEAL-TATOTIAA12BLIAIZETL, 3
LT I2AMSIIWNY A EhT -,
80010|2008/170861 | LRt |CDC 200841 H8|CDCE™FI L S IRRRE (3, 20078 A AN olaF oy A AENIHET | g
01/29 il =] %Bundibugyoltt R 1Z 1+ 5 TRSHMED T I+ ITL A% HELT-, 2008
F1ASAETIZIBANEEL. SIANTELELE, BERKOBETFER
IZ&kY, BEDADD IR IAIAKRERED, Bl 7MW AR THAHE
BEMEASTRIB I N, BEICIEEHIMELSLETHD,
70169|2007/|70811 (2041 [2007FET)AL |BAOAOBRE#HEH T, CIDIZLHTT T EE20FE L LITEYIBINE 7
12/20 )Lk |FAXE Poster- |M%RL., 20055 (X A 1005 % 1.23 A TH o=, CIDY—RASUXEB
YaJ4s |20 ZIZLDFAETILBESERMCN8HINTUF U REHEESNT-, BTET
(£, MEHECID 71645, BIRETVA 5B 12845, Bttt (EEM)CID 72
) (ZEREBCID 15, IFIEFRHEHRCID 1141 . B LU ETEE 261 TH-
1=,
701682007/ 70810 {FH> % |Eurosurveillance |FH7 ZA7 B (F2005F LA, KIFHEAGRITHAA VR EEB LR SH
12/20 =X A |2007: 12(9): EINTVWAEA, THFETI—O W IR TOMIZ LS REEBEREL
JL A% |E070906.1 TWVM ot 200748 B IZAAY PO I 7 AT —=+ IS5 x> B #
SLUREERBEIIZHORREBEZRETRAL. BR-EEHAEETo-.
MEPHRELLIUVPCRETF IV VY EEEESNT-, BIZEMRDY
THhMBEPCREIZEYF I T XA I AN RSN, 2007F98 48
ETIZATHI7TB D BEMNRESN TS,
701682007/ 70810 |FU> % |Pediatr Infect  |FULT X IA L RABREAKFITLIELAA L EDSDDHERER
12/20 ZN7) 4 |Dis J 2007; 26: |ERFSCEIIANADBFRELEZHARL-6H . BHRELRMATEEREL
LA (811-815 - BRIEERICEIENH - -MIRITFERNEEMBIZRBE L,

EAD)—=U0 L STERISEBEEHZ L, BEEED2EFKRE. 28R
HNEEH (BRI~ 1BRIERNSH -, SFHERARBA(TIN) . K
& (100%)75 & DR ETRL ., B FEEDOPCRL X248 F22A THEHETH-
. BWERROBEHBFEBOMTREEN YO TRENS -,
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2T BAEFI54151Fh20101(3.7%) T Y ML TLNB T EMBES M ELE T,
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B SHDOBI DNALANIWLEZTIF, REDHI THREBRLUTLEH.
BIVMEEDIRIE RV -ol6EtE AR H S,
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HALIZH TR AMRIZ LA O T, BREE AL ADNAKEH TS
FATT L5282 &> TR, DNAFEBH TR BRI LvAY,
EMRSICEE T A LILBIBETH T, Parvoviridae DD I A ILRED
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1970 R R UM1980E R IZ8E XN TV, BloVIZ1750v 700+ T
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BEMICE T -RENDERIA—ILIRERELz, COIAILRIE.
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B TH AN, late B TlL. BEIDORY A —T 7/ LRI LTHER
DA (PE/EERE —H30%KE) . ZOIAILAIX PCRIZKST. &
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PLoS Pathogens
2007; 3: 595-604
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A —TAIWNRERITEL, WU AILAEL -, WU AL BIEFIE
5229bp . Polyomaviridae 7 73— D EEE D, RFETENSHH
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701692007/ 70811 (X357 [Vox Sanguinis |BEICHITAHMIZLEISUT7BEREOREIZOVTHEL -, v57 2
12/20 2007, Braines A RILIARIZ#tEF 1Tt & 1d. 2005658 ~2006E8 5 D=
93(Suppl.1): P239| B #A < 5") 7 B E2056 % h 4648 (2.2%) T#H 1=, 464 DR M &5 1184k
DUVTPCREEMEL . PCREBE O MM S ZHMEN -2 MELFHEL
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HKISUTHRBERR. @Mk TS5 FEEDREEIZRID,
701692007/ (70811 |1)/7vF |Jpn J Infect Dis |MFFEH). MEMFMICHET SN - HRFLBEOFO T DI IEBI% 8
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8002712008/ [70934 |V HEBR(N Engl J Med [ —RMSU T T—ADFF—HEBEBEE S (T3P BiEEI-681% 15
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10.1056/NEJMoa | FDBHEF S L UB A S BON-RNAZ X ELREL —H T2 5 TR
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SER25E ) EEBBARIZPPScARE SN T,
701682007/ (70810 |E &40 {Prion 2007 198786 A A H 1998 B I T THESAFHI5N\yF O Mg Fig 17
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LLEDORREEENH D ZEMBASMN LT,
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70168 [2007/|70810 |21 |Proc Natl Acad |PROARE2EFHTH747 T SIZTEOARRERFAER)EFENHEI0%E
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T’ Li=&l526T, E-E0O85 U184 I1X8L h5IL TPIOAF DKL
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FYIATISOAEF BT EST-A. HELEMo=, 7SO/ —D R
SEEM T TUA VB BEEBO BB L ELT AuT S5,
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VLPs&JER OG- B4 A6GBV-C/HGV D BIEFEDBBRETH/I-,
DRER. BROERDOVIPsOBEHEIX, HRICALTLAL LR LEHEF
(P<0.001) LTUM=A%, VLPsE &L MIZDLVT iZE,. GBV-C/HGV RNA
FRHENGA > -, EFEMBTHRIROVIPs RS . TS HIEB
FECEIFF RIZERBRL TWAIENTRE ST,
800072008/ |70855 |ZF4 HR B|Int J Med RKAVIZBITBERRLTPEODNH THOEMNERE T 5, BEITEEGHME
01/25 g Microbiol 2007; |/ EREARDF U ARBIBHRL. BEHELEShF1YAD3Z B
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f=o RIGMBHABAR CEUR D BT L RFMIRE ABNERIN/ AR TIE
LHETFE SN . Babesiai3 2 #918S 1DNA PCRIZE»THERSIN =, >—0I T
RAHTIZEYEU1E99. 7% B H Y. EUZER Dot BEBRAGH
ZHETIZIXatovaquonel ZE AR HIABREEL-,
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387 Reference LaboratoriesDRybT—o% AL, 48HENLGD
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S BERE3 520055, 347 (9.9%) AAXDR TBT#H 7=,
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1142 Zzb— L RMMMR29BMEI DS E 1 ERST RTOB O AR REEINT -, &
\ BiEZ AV TREL-BS OMEIEEBH R, BBEL LB TAEIC
B ot=, Ffo, AVY—=2J TR O BUFIBAHR L - B AR M8 I R
D206 (5L T &S i-A%. FEBEE AL CTIERL-1B S OB
IZRBE S EEEBLTAMETH - 1=,
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248 IZHEL.12A281Z% L, RFIZ12H3AICRKE LA EELT-,
ERARNAO NI DO F U SEEERR BPhase IO ERREIZH D,
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T10.27261D MiER F— R EE S L, COBRTEDATEBREIL. —48
BIAVINIOF DA IWRBTSAT—IZDNTIL804 geq/ml. 12 7ILT
HHINDY T 24 THRA TS 47— TlH4dd geq/mlTH o=, 12N
Ip;{'rﬁ«ru/xt:ﬁbt COEIERI = TBBENTRETHAHEN
Rant-,
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20065 RICAVE RS T DA B TE L 2005F 12 B ICRILIE L
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MENERETMAEERVTHAR -, AT+ OHITIREM-EMEIBO S
HEMIETUARRLON., ESh 2R R (L20%. BEMISTEL D
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DHBEEBITHEAY ., F-BBEEEL. BEISKRICHGELS S,
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2004F 11 A A 200582 B (AT, BROBEIZNEBT ILERDH
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RIEBREE  gMF v T Fr— R UGB R R 3% (ELISA) . =T
SRR L YIT o =, 175K (68%) AJEVHRENFUIKIBIET»
1o PHIMABHERIE L2 TleG-ELISAB S o 1=, 18K ILIeME 5t
2o, T0% DB E A/ P HIEVIABIE THAZEMNTENR . =D
IS DJEVEEE Y AV ILIZES L TLO B AT BEE AR R E T =,
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Until recentlY, it was believed that, following faxonal injury.
the disconnec\ed axon degenerates as a cofisequence of a
lack of trophic\support from the cell bodf. The findings
in C57BL/WIK (WId%, ‘Walletian defeneration slow
mutant) mice:s\iggest that axonal dfgeneration is an
active program al\self-destruction in fmany physiological
and patholdgical se\tings. WId® mic¢ are ‘protected from
axonal (Wallérian) \legeneration by overéxpression of a
fusion protein (WId%)\ Although
beneficial in most case\. delay of fixonal degeneratlon can
be detrimental in‘infecdion ‘witlf viruses that use axonal
flow for their spread in tBe centfal nervous system (CNS).
[Matérials and Methods} \ "/ :
We infected WI1d® mice and fheir parent strain C57BL/6
(B6) mice with Theilér's nfyrinie encephalomyelitis. virus
(TMEV), a virus that can/be transported by axonal flow.
Virus persistence and neyropa 1016gy were examined 1, 2.
3. 5'weeks and Jand 6 onths ter infection.- :
[Results] - . : . : .
B6 mice are l\now'n 0 be relativkly resistant to TMEV
infectioh. and a srjfall percentagde ‘of micé developed
paralysis. " In’contjast. 30 :%:and\60 % of W1d® miice
showed limb parflysis during the\acute and chronic
stages of infectiofl. respectively. WId® Ypice had proiohged
inflammation And larger numbers %f viral ‘antigen
containing cefls in thié CTNS, compareX with B6 mice.
Despite the protection’ from axonal ‘degkneration.. Wid*
mice had nelronal death (apoptosis) and Warked 1éss of
MAP-2 imy unor'eacti\?ity suggesting that Apoptosis and
dendritic Yathology cannot be prevented by th WldS gene
[Discussfon) s A, :
Prolongkd survival of axons in WId® mice cduld favor
virus ghread in the.CNS, while axonal degeneratyon in B6
mice fmight be a’ beneficial ‘self-destructive medhanism
that/limits the spread of virus in the CNS. Thus. nturons
seefn 10 have two self-destruction programs: apoptosk and
ayonal degeneration. both of which can limit neurotdppic
irus propagation in the nervous system.

) eservation’ Of axons is
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1 ABSTRACT

3 Antibody responses to the GOR autoepitope are frequently detected among anti-hepatitis C

.4 virus (anti-HCV)-positive patients with chronic hepatitis. GOR antibody reactivity hases

5 been invcsﬂgated in sera from 110 anti-HCV-negative péticnts with occult HC

7 was found in 22 (20%) of them. The frequency and i

8 significantly lower Eoﬂlpared with chronic hepati

10 ~ disease. The IgG anti-GOR assa$; ed y ecificity and sensitivity of 100% and

ent sera; the predictive values

18  using commercial tests. Testing for IgG anti-GOR in ‘paﬁents without HCV RNA detected

19 in serum may‘hcllp in identifying a subset of occult HCV infection without performing a B

20  liver.biopsy.
21
22 Key words: GOR antibody reactivity; anti-HCV-negative occult HCV infection; chronic

23 hepatitis C; host-derived antigen GOR; cross-reactivity.

22

es resulted significantly greater (P=0.042) in patients with occult HCV mfcctlon
who tested positive to IgG anti-GOR. In conclusion, serum IgG anti-GOR is present i

patients with occult HCV infection despite lack of detectable HCV—Spcciﬁc antibodies
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INTRODUCTION

Occult hepatitis C virus (HCV) infection has been described recently in patients

with persistently abnormal liver function tests of unknown: etiology (2). Occult HCY

is C (unpublished results). Furthermore, patients with occult HCV infection may

potentially benefit from interferon-based therapies as repor@d rccently‘ (18).-

The GOR (GOR47-1) gene product is a host-derived antigen isolated from a cDNA
library of host animals (16) which cross-reacts on immunoassays with sera of hepatitis C
virus-positive patients. The human counterpart of the GOR gene prodlict has been isolated
recently (8); its sequence was highly conserved compared with that of the chimpanzee.
Antibodies against another GOR epitope (termed GORI1-125), which is translated in
humans, have been detected in some inciividuals without association with HCV infection
(8). The deteétion of antibodies to the GOR47-1 autoepi'tope (anti-GOR) was first

described in sera from non-A, non-B hepatitis cases (16). Since then, several studies have

23
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1  shown that the presence of anti-GOR is almost restricted to anti-HCV-positive individuals
2 (14,15). The sequence of the. GOR (GOR47-1) epitope has a partial homology with the
3 HCV-encoded core protein sequence. (17); both sequences show a high conservation of

4. residues essential for antibody binding (34). Antibodies against GOR are frequent]

6 be an antibody specifically related to HCV infection (15,16).

On the other hand, there is little evidence of a relati

with occult HCV infection.

The aims of this work have been to investigate whether anti-GOR can be detected

2002 'z} Joquigdag uo Aq B10"WSE A WOy papeq;uMoq

in the sera of occult HCV-infected patients and to assess the diagnostic significance of

18. GOR-antibody assay in occult HCV infection.

24



1 MATERIALS AND METHODS

3 Study subjects. One hundred ten patients with a diagnosis of occult HCV infection

4  were enrolled in this study. They were serum anti-HCV-negative (Innotest-HCV Ab

1002 'Z1 1equads( uo Aq Bio'lise'jad woly papeojumoq

‘and genetic disorders, alcohol intake, drug toxicity, etc.; all subjects were negative for anti-
HIV antibodies. There were no known risk factors for HCV infection; none of the patients
18 .rcfcn;cd clinical or biochemical history of acute hepatitis.

19 Control groups included: 110 patients with chronic hepatitis C (serum anti-HCV
20 and HCV RNA-positive and abnormal transaminase values; all with HCV gcndtype 1); 35
21  patients wiih cryptogenic liver disease (éerum anti-HCV and HCV RNA-negative and liver
22 HCV RNA—negz.ltivverbut abnormal transaminase values); 35 patients with non-viral liver
23 disease: 10 with autoimmune hcpatitis, 10 with primary biliary cirrhosis, 5 with alcoholic

24  hepatitis and 10 with steatosis or steatohepatitis (all were liver HCV RNA-negative); and

25
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50 patients with chronic hepatitis B (all serum HBV DNA-positive: 15 hepatitis B e
antigen-positive and 35 anti-HBe-positive). The study was approved by the ethics
committee of the institution and was conducted according to the Declaration of Helsinki on
human experimentation. Informéd consent was obtained from the patients.

Enzyme immunoassay to detect IgG anti-GOR. A pentadecapeptide

Ltd., West Sussex, UK). Serum samples were diluted 1:10 in blocking buffer and pr¢;i;
incubated for 1 h at 37 °C with shaking; then, samples were allowed to react in duplicate

with GOR-coated wells for 1h at 37 °C (100 pl/well) . Wells were washed five times as

above and incubated (1 h at 37 °C) with horseradish peroxidase-conjugated rabbit
polyclbnal anti-human IgG (Dakocytc‘imaﬁoh‘A/S,; Glostrup, Denmark) diluted 1:1000 in

blocking buffer. After washing 'as‘ above wells were reacted for 30 min at room

temperature in the dark with 2,2’-aiiﬁobisF[3_-éthylbéhzthiazoliné-&sulfdnié acid]-

 diammonium salt (ABTS; Piéréé, Rockford, IL) and the absorbance vyi\lﬁe measured at 405

nm with a reference at 620 nrﬁ. A Sampie was considered reactive to IgG anti-GOR if the

26 -

plus 10% heat-inactivated fetal bovine serum (Sera Laboratdrics' 'Intéfnéﬁdp‘ L

BN
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1  absorbance value exceeded the mean absorbance values of 20 non-exposed, HCV-negative
2 healthy volunteers plus five times the standard deviation. Typical cut-off values were
3 - below 0.11 absorbance units at 405/620 nm.

4 The specificity of the IgG anti-GOR antibody detection was assured by peptid

ns of rheumatoid factor and C-reactive protein were assayed in serum
using latex agglutination tests (Biokit S.A., Barcelona, Spain). Presence of

cryoglobulins was visually assessed by the appearance of a cryoprecipitate by blood

2002 '21 Jaquiaaaq uo Aq Bio'Wse'IAD WOl Papeojumog

17  coagulation at 37°C, centrifugation and incubation of serum at 4°C for 24 td 72 houss.

18 Statistical analysis. Results were mdﬁed by non-parametric tests using the SPSS
19  program (version 9.0; SPSS Inc.; Chicago, IL). The chi-square test (or Fischer’s exact test
20 whcn applicable) was used to compare frequencies. Con;elations were done - using the

21  Spearman’s rank correlation coefficient. All P values reported are two-tailed.

27
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RESULTS

Twenty-two of the 110 (20%) patients with occult HCV infection had IgG anti-GOR

detectable in their serum. The spcc1ﬁ01ty of the IgG anti-GOR antibody detection was

| demonstratcd by peptide inhibition assay as shown in ﬁgurc 1. Thus, pre-incubati

spemﬁmty parametcrs were calculated with a threshold of detection set at 0.11 absorban(:e‘

umts as described in Materials and Methods The “gold standard” to evaluate the accuracy

of the IgG antl—GOR test was the presence of hepatlc HCV RNA t_hat had allowed

1dcnt1fymg occult HCV infection. Thus, the IgG antl—GOR assay showed values of

specificity and sen51t1v1ty of 100% and 20%, respectively, among occult HCV-infected

_patient sera. Slmjlarly, the prcd10t1ve values (posmvc PPV negatxve ‘NPV) were 100%

and 44.3%, respectively, considering 70 HCV RNA-negative patients with HCV-unrelated

non-viral liver disease.

28
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1 Titration of IgG anti-GOR showed a median value of 1:20 in patients with occult
2  HCV infection with serum GOR antibody titres ranging from 1:10 to 1:80 (figure 2). In
3 patients with chronic hepatitis C the median IgG anti-GOR titre was 1:80 and titres ranged

4  from 1:40 to 1:320. Thus, GOR IgG antibody levels were significantly lower am

fAdifibrosis) tended to be greater, although not significantly, among IgG
Repositive patients with occult HCV infection (data not shown). On the other hand,

: the percentage of infected hepatocytes (that is, cells positive to genomic HCV RNA by in

17  situ hybridization) resulted significantly greater (P = 0.042) in patients with occult HCV

18 infection who tested positive to IgG anti-GOR (figure 3). However, the percentage of
19 HCV-infected hepatocytes did not correlate significantly with IgG anti-GOR titres among
20  the twenty-two GOR antibody-positive patients (rs = 0.311, P = 0.19). In patients with
21  overt chronic HCV infection the median pcrccntagé of infected hepatocytes observed by in
22 éitu hybridization was 8.0 (range 2.5 — 38.6), which resulted significantly higher (P<0.001)
23 compared with occult HCV infection (median of 4.0, range 0.1 — 18.0), in agreement with

24  aprevious report (19).

29
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With respect to rheumatoid factor, it was dcteétcd in the serum from 12 of the 110
(10.9%) patients with occult HCV infection, including one (4.5%) of the 22 GOR
antibody-positive individuals. Similarly, C-reactive protein was detectable in 15)1 10
(13.6%) patients with occult HCV infection, including 1/22 (4.5%) IgG anti-GOR-posL ;
individuals. Finally, cryoglobulins were found in 14/ 110 (12.7%) pa_tichts with

infection; only one of them (4.5%) had IgG anti-GOR detectable.

30
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DISCUSSION

In this study, we have observed a 20% frequency of IgG antibody reactivity to the

GOR autoepitope in the serum of anti-HCV-negative patients with occult HCV infection.

Low IgG anti-GOR titres were found in most GOR antibody-positive indivi

e frequency of IgQ anti-GOR 1in occult HCV infection was significantly lower
comp:;rcd with a 63.6% GOR IgG-antibody reactivity found in patients with chronic
bepatitis C, which is similar to the frequency reported by several authors in patients with
overt HCV infection (10,12,!4,16,21). Also, anti-GOR levels were greater in chronic

hepatitis C compared with occult HCV infection. We have reported recently that sera from

some patients with occult HCV infection may demonstrate a positive reaction against HCV

non-structural proteins on immunoblot assays suggesting a very low level of specific
antibody production (23). In chronic hepatitis C, the presence of antibodies reactive to the

host-derived antigen GOR is not merely due to sequence homology but to cross-reactivity

31
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at the molecular level because of conservation of residues essential for antibody binding
(34). Thus, de novo infection with HCV after liver transplantation produces an increase in
IgG anti-GOR likely due to increased viral load and replication under immunosuppresion

indicating that the immune response to GOR autoantibody is triggered by HCV (24).

ion to antibody-producing cells.

resulted significantly - greater in

antibodies usually persist for decades; although, these may eventually disappear after

recovery from HCV infection (29,30). '

Among individuals with occult HCV infection, the subset of GOR IgG antibody-

‘positive patients did not show a different clinical background compared with their IgG

anti-GOR-negative counterparts (9). However, a greater number of IgG anti-GOR-positive

patients had signs of necro-inflammation, which is similar to patients with chronic hepatitis

C, in whom reactivity Ato‘ GOR had ‘been correlated with liver disease activity (21). -

Nevertheless, compared with chronic hepatitis C occult HCV infection seems to be a less

32 -

une responses during occult HCmeeCtlon are -
he GOR (GORA47-1) gene product cannot be translated intoa
gntibody responses to GOR and HCV may be indcpehd{:ntl‘yf b'rcgulatéd' as

roesied in chronic hepatitis C (11). In patients with chronic hepatitis C ahti-HCV
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aggressive form of the disease caused by the hepatitis C virus (19); although, liver cirrhosis

is present in around 4% of these patients.

Finally, rheumatoid factor, C-reactive protein and/or cryoglobulins were detected in

the serum of 10-14% of occult HCV-infected patients. Frequencies of such factor

1s unlikely a marker

nic HCV infection (13). Indeed,

"GOR 15 not detected in patients with HCV-unrelated liver disease detection of IgG

antibodies to the GOR seems to reflect cross-recognition with viral sequences during
occult HCV infection, even in the absence of detectable HCV-specific anﬁbodics using
commercial tests. Testing for IgG anti-GOR might be used to screen HCV‘/\RNA—negative
patients and thus help in identifying at least a subset of occult HCV infection without
performing a liver biopsy. Nevertheless, even after implementation of IgG anti-GOR
testing the majority of patients would still need a liver biopsy for accurate diagnosis of

occult HCV infection.

33
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FIGURE LEGENDS

Fig. 1. Specificity of serum anti-GOR detection assay in occult HCV. infection. GOR

antibody detection was blocked by pre-incubation with GOR peptide but not by an irre

hepatocytes in occult HCV-infected patients with negative (n = 87) and positive (n = 21) anti-

GOR detection tests in serum. Outliérs are represented by single circles.
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TABLE 1. Characterstics of the patients with occult HCV infection according to GOR

antibody status.
’ Anti-GOR positive Anti-GOR negative
(n=22) (n=88)
Age (yr.) 45.5(39.9-51.1) 45.1 (42.7-475)

Gender M/F) 19/3
Duration of disease (yr.) - 6.2 (3.4-9.0)

ALT (un)

AST (UN) * 41 (35-46) 0.86

GGTP (IU/N) * 94 (76-112) - 0.32 %
31 (35) 0.20 g

| 17 (‘19) 0.72 52

2Q2) 0.88 i?

14(16) 079 %

“expressed as the mean (95% CI of the mean).

“expressed as the number of cases (%).

$ refers to the estimated duration of abnormal liver function tests since first alteration was

detected.
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Figure 1
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Figure 2

P <0.001

Downloaded from cvi.asm.org by on December 12, 2007

T

“occult HCV

C

S

chronic hepatiti

400

300-

(uonnyIp wWnas/T) a1 YOO-N

43



Downloaded from cvi.asm.org by on December 12, 2007

24

positive

P =0.042
anti-GOR

Figure 3

Ve

| negaﬁ

20
151
101

(%) se1koojeday paloaJul-A S

44



R fEHE = g o1 | | No. 46
EXS TIRBSE HERSE |

‘ BEH | B-BATEH | SERREORS ERALER
BAES-REEH | 2007. 10. 4 B
_&Bq% ﬁ; A/ﬁ*ﬁ[ﬁ]ﬁk%g{& ' Fukud.a S, Ishikawa M,‘Ochiai N, ’Aﬁ@

Suzuki Y, Sunaga ], Shinohara N,
A5 &0 2 1 /A s |[Nozawa K, Tsuda F, Takahashi M,
HABEDARKR | 0 moto H, Arch Virol, 2007

B ' RIBRBEE-LR AR (BAR+4)
BFRE (RRE) %%ﬁﬁgﬁgﬁ RTBR(BARtz) :‘ffylzsgz(s;) :1623-35. Epub 2007 B

OALT EREM A ztw)ﬁm%% TERR RS 1 A EOFEY RNAG A EE I < 2000 B BT ERLOTERRLR.
720> TOMBEEES

ERIFF A LA T THEM, S ETEXON TV EIRAEL TS, ARITHOT, ERIFF & A VR (HEV) DFi7=72 el r
R R AT RINL TU DAL OhE RN 571, 1991 EE~20065EDEIRIC. ALTEE (561 1U/L) ABRBHER. BTE AR MERRE R -LR A 7]
HEVIZRESL TV B ATEEME D BV BRI E 4,0194 268 7= MR A h OHEV RNAZ T ~T=, zoo4$~zooefﬁa>mm1%3 185 |REHRMEREEK-LRI B R
4 Danti-HEV IgG, anti-HEV. [gM/IgA, HEV RNAD £{ER723ME R, 19984E DBk M 5944 LR % Th-o7= (5.3 vs. 5.2%.
0.2 vs. 0.5%, 0.2 vs. 0.3%), BRILAEHIIZ3BF (19914E~19954E [n=156], 19964E~19994E[n=116]. 20044E ~20064E[n=611\=4M1F| MIEZ T BT AN R,
7ZALT 2 201 IU/LORRIZE fIZ3R\ VT, anti-HEV 1gG (5.8, 4.3, 6.6%) | anti-HEV 1gM/1gA (1.9, 3.4, 3.3%) ., HEV RNA (1.3, |#0E. rﬁ REDRY
3.4, 3.3%) OBERIZRIH AR Z IR0, FRBRTHELNIIOHEVIEEY /L AL, ORF2EFIZENZN1.T~22.8%|vC D ENDEEDY R
DIENHY, BEFRIEITUISEEINA, 1991E~20065EDHIMIZ, BRITIoIT AR/ 2 HEVERIZ L AHEV R EE MR
DRBBIIARBHITEL T2,

mﬁ§ﬁ##ﬁ¥§$

- BELTEDER ' A&d)ﬁ

BAIZRBT, 19914E~2006FE DHARIZALTHE (361 1U/L) E?-!i?ﬁ-l-%ﬁ:ﬂi EA L BFEEFFRERFROBLRK B
DBBDOIL, RIEEHEVIZERL THAFERENEVERRILE O |1 - REASHENE - RYBHIE - 227 e 9RIC B+ ABFSEEE | eI
|MFEHDHEV RNAZ TR~ 225 ZOMBOHEVAREER | T, RILEIZB BHEVE OB £/ EL T T3, LiE Iz
RORBARIIAFAZEILL TR0 bDBETHD,  |TARMMHEVRRRE L ST, REMICILEE CIXFEAINATE /T

| IREBRLEHBEREMLTVE, F-, Bl I LBIFR YA 2R
EDED, MEFDALTE6IU/LLL LD fika#im B SHE L <
W2, SEDHEVERO ZBIZBTAEROINER R SR Io 52
BB, , '




46



zlli%&ﬁ?ifm“ﬂ | \ No. 46
EXG RGBS BERSS
y | BEH | B-8ATH | FERRSORS BALER
Y- -3
AR -REEu | 2007.10. 4 BURL
_ | e | Fukuda S, Ishikawa M, Ochiai N,
-REE . NI ' S:z:kia\’, Slsmlaga;” Ja Shinochz:?; N, ~RE
_ , w40 s [Nozawa K, Tsuda F, Takahashi M,
(g | FRRREELR A e | e O ARRR O?‘m“’ . Ach Vol 2007
AR (ERB) |mamnmpmE-Lal AR (8 Axte| | f;p;l‘2592(9)11623—35. Epub 2007 EES
o&f.&:ﬁ%ﬁja AORRME TIIERUF YA/ AR B LUHEV RNAD BIBHERIZ 19916 ~ 2006512 BV CEIEL Tuo GEHAEOTERBES-
£ S ZOWSEEHS

‘mﬁéﬁ#%g

ARBREREISTER ML TOBDEIDERETT 5720, 19914F~2006FEDKAMIC, ALTEE (261 IU/L) ABH LN, BE

13.4, 3.3%) DIBHERICRH AR ZIT 2D o, KRB TELN1IOHEVSBEY AV AT, ORF2EZFIZFNF 1. T~22.8%

Eﬂﬂ?ﬁ%fiﬁiﬁ’éd%'@%éﬁ\ SETEZONTWELLEEREL TS, ARIZBVT, ERIFAY AN R (HEV) DF =12

HEVIZRERL TOS AT REME DO B\ BRI E 4,0194 535137 MR (kB DHEV RNAZ T2, 20044 ~20064E DRk M 23,185
4 Danti-HEV IgG, anti-HEV 1gM/IgA, HEV RNAD SRR BB LR T, 1998F DRI & 5944 LRE Tho7= (5.3 vs. 5.2%,
0.2 vs. 0.5%, 0.2 vs. 0.3%) . BRIMAFHIIZ38¥ (19914 ~1995%E[n=156], 19964E~19994E[n=116], 20044E ~20064E[n=611i 431}
ZALT 2 201 IU/LOBRMZEFIZI\ VT, anti-HEV 1gG (5.8, 4.3, 6.6%) | anti-HEV IgM/IgA (1.9, 3.4, 3.3%) . HEV RNA (1.3,

DILESHY, BEFHIELTHIIBENT, 1991F~2006E DRI, AT DL/ HEVER T LBHEV R BRI
DRBERITFREMITELL TV 20, ‘

 HBEREOER - 5EOG

HARIZIBT, 19914 ~2006FE DHIRTICALTHEE (261 IU/L) [ B AR+FHTIE. EEZ BRI EH% BRI A ORI RE & T
PEROHI, BEHEVIZELL TOWBFTREMEE O VRILE D |35 - MIBAY B -  BRYLBY Ik - U - TASRIZ BE 5 B RFZEHE | L AL
|MLIEFDOHEV RNAZFA~72L2 5, ZOHMOHEVABIER | T, BRILEIZRIT SHEVRR R OB 2B 2175 TV B, sz
RORBRIXEOICRIEL TR bDBETHD,  ITIMIIHEVREEBES ST, R0 ILEE T ENAT SR/

PREREMABEEBLTVD, iz, BILIZEBIFR AL R RRIES

D7, MERPOALTEEIU/LL Lo M ik a#id FASEEE LT

;;65 SHLHEVR RO ERICBETEROMER R LRIz
B, : | ' ‘

IRMERBEWR-LRI B 7R
%%ﬁmﬁ%ﬁmimaﬁj

MEENTETANZ,
HE, FRARZ DY
vCIDEDREDY RS

S




46

»l



Arch Virol (2007) 152: 1623-1635
DOI 10.1007/s00705-007-0996-z
Printed in The Netherlands

JRC2007T-072

Archives of
Virology

Unchanged high prevalence of antibodies to hepatitis E virus
(HEV) and HEV RNA among blood donors with an elevated
alanine aminotransferase level in Japan during 1991-2006*

S. Fukuda', M. Ishikawa', N. Ochiai', Y. Suzuki', J. Sunaga!, N. Shinohara!,

K. Nozawa!, F. Tsuda?, M. Takahashi3, H. Okamoto’

! Japanese Red Cross Tochigi Blood Center, Tochigi, Japan

2 Department of Medical Sciences, Toshiba General Hospital, Tokyo, Japan
3 Division of Virology, Department of Infection and Immunity, Jichi Medical

University School of Medicine, Tochigi, Japan

Received 5 March 2007; Accepted 2 May 2007; Published online 29 May 2007

© Springer-Verlag 2007

Summary

Hepatitis E is rare in Japan but is occurring more
frequently than previously thought. To investigate
whether de novo subclinical infection of hepatitis E
‘virus (HEV) has recently increased in Japan, HEV
RNA was assayed in serum samples obtained from
4019 Japanese voluntary blood donors with alanine
aminotransferase (ALT) of >61 IU/I, who are likely
to have ongoing HEV infection, during 1991-2006.
The overall rates of IgG-class antibody to HEV (anti-
HEV IgG), anti-HEV IgM/IgA and HEV RNA
among 3185 donors in 2004-2006 were compa-
rable with those among 594 donors in 1998 (5.3 vs.
5:2%, 0.2 vs. 0.5%, and 0.2 vs. 0.3%, respectively).
Among blood donors with ALT>201 IU/!1 in three

* The nucleotide sequence data reported in this study have
been assigned DDBJ/EMBL/GenBank accession numbers
AB292649-AB292659. -

Correspondence: Hiroaki Okamoto, Division of Virology,
Department of Infection and Immunity, Jichi Medical Uni-
versity School of Medicine, 3311-1 Yakushiji, Shimotsuke-
Shi, Tochigi-Ken 329-0498, Japan

_e-mail: hokamoto@jichi.ac.jp

47

groups according to the year of blood collection
(19911995 [n=156], 1996-1999 [n=116] and
2004-2006 [n=61]), there were no appreciable
differences in the prevalence of anti-HEV IgG (5.8,
4.3, and 6.6%, respectively), anti-HEV IgM/IgA
(1.9, 34, and 3.3%, respectively) and HEV RNA
(1.3, 3.4, and 3.3%, respectively). The eleven HEV
isolates obtained in the present study differed from
each other by 1.7-22.8% in the ORF2 sequence
and segregated into genotype 3 or 4. The occur-
rence rate of subclinical infection with divergent
HEV strains has essentially remained unchanged
during 1991-2006 in Japan.

Introduction

Hepatitis E, which is caused by hepatitis E virus
(HEV), is found in many parts of the world. The dis-
ease is transmitted via the fecal-oral route through
virus-contaminated water or food in developing
countries where sanitation is suboptimal [36]. HEV
infection  is also endemic in industrialized coun-
tries, and IgG-class antibodies against HEV (anti-
HEV IgG), most likely due to past subclinical HEV
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infection, have been detected in a significant pro-

portion of healthy individuals in the United States,
European countries and Japan (8, 16, 33, 36, 40,
51]; however, only a limited number of sporadic
cases of acute hepatitis E have been reported in
industrialized countries. Increasing lines of evi-
dence indicate that hepatitis E is a zoonosis and
that there exist animal reservoirs of HEV [9, 24,
25, 31-33, 40, 48, 52, 57].

HEYV is a single-stranded, positive-sense RNA vi-

rus without an envelope and is currently classified
as the sole member of the genus Hepeévirus in the
family Hepeviridae [4]. Its genome is approximate-
ly 7.2 kilobases (kb) in length and contains three
open reading frames (ORFs: ORF1, ORF2, and
ORF3) flanked by short untranslated regions [49].
ORF1 encodes non-structural proteins that are in-
volved in virus replication and viral protein proces-
sing. ORF2 encodes the capsid protein and ORF3
encodes a small phosphorylated protein [14, 58].
Due to the extensive genomic diversity noted among
HEV isolates, HEV sequences have been classi-
fied into four genotypes (genotypes 1-4) {39, 56].
Genotype 1 HEV was responsible for a number of
waterborne epidemics of hepatitis E in Asia and
Africa. Although HEV of genotype 2 has been de-
tected less frequently, it was responsible for out-
breaks in Mexico in 1986-1987 [54] and has been
implicated in sporadic infections in Africa [3, 20].
On the other hand, genotypes 3 and 4 HEV cause
sporadic cases of acute hepatitis but have not been
found to be responsible for epidemics in humans;
these infections seem to be zoonotic and both geno-
types have been detected in pigs (genotype 3 world-
wide, and genotype 4 in East Asia), which may
constitute the major reservoir of HEV genotypes
3 and 4 [8, 19, 24, 25].

In Japan, multiple HEV strains of genotypes 3
and 4 have been recovered from patients with do-
mestically acquired hepatitis E {12, 30, 42-45], and

"HEYV has been recognized as an important causative -

agent of sporadic acute hepatitis of non-A, non-B,
‘non-C etiology {30, 33]. A high prevalence of anti-
HEV IgG has been reported [16, 27, 28, 50, 51],
and HEV-viremic subjects have been identified
among symptom-free blood donors with an elevat-
ed alanine aminotransferase (1§LT) level {7]. How-

S
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ever, it remains unknown whether or not subclinical
HEV infection is increasing recently in Japan.
Therefore, in an attempt to investigate the changing
prevalence of de novo subclinical HEV infection in
Japan, HEV RNA was assayed in serum samples
obtained from Japanese voluntary blood donors with
an elevated ALT level of >61 IU/1, who are likely
to have ongoing HEV infection, during 1991-2006.

Materials and methods

Serun samples

Serum samples were collected from a total of 3185 voluntary
blood donors (age: 32.5 3= 10.9 [mean + standard deviation,
SD] years; 2863 men and 322 women) with an elevated ALT
level of 61-967 (range: 87.9 1 41.8, mean + SD) IU/1 at the
Japanese Red Cross Tochigi Blood Center, Japan, between
April 2004 and December 2006. The Blood Center is located
in Tochigi Prefecture, a prefecture in the northern part of
mainland Honshu of Japan. Serum samples collected from
594 blood donors with an elevated ALT level of 61-2178
(100.4 £ 106.9) IU/1 between February and November 1993
at the same blood center were also used in the present study.
In addition, serum samples obtained from 240 blood donors
with an elevated ALT level of >201 IU/1 at the same blood
center, from 1991-1997 and 1999, were used. Serum sam-
ples obtained from repeat donors during the study period
were excluded; that is, each sample was obtained from a
unique individual.

All 4019 serum samples were negative for hepatitis- B
surface antigen, and antibodies to hepatitis C virus (HCV)
and human immunodeficiency virus (HIV) type 1. The 3198
samples obtained since 1999 were additionally negative for
hepatitis B virus DNA, HCV RNA and HIV type | RNA by
the nucleic acid amplification test using Roche’s Multiplex
reagent [26].

Detection of antibodies to HEV

To detect anti-HEV IgG, anti-HEV IgM and anti-HEV IgA,
enzyme-linked immunosorbent assay (ELISA) was per-
formed using purified recombinant ORF2 protein of. HEV

genotype 4 that had been expressed in the pupae of silkworm

[30], as described previously [47]. In the ELISA assays for
anti-HEV 1gG, anti-HEV IgM and anti-HEV IgA, peroxi-
dase-conjugated mouse monoclonal anti-human IgG anti-
body, peroxidase-conjugated mouse monoclonal anti-human
IgM, or peroxidase-labeled mouse monoclonal anti-human
IgA, respectively, was used. The optical density (OD) of each
sample was read at 450nm. The cut-off value used for the
anti-HEV 1gG, anti-HEV IgM, and anti-HEV IgA assays was
0.175, 0.440, and 0.642, respectively [47]. Samples with OD
values for anti-HEV IgG, IgM, or IgA equal to or greater

s’
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than the respective cut-off value were considered to be posi-
tive for anti-HEV IgG, IgM, or IgA, respectively. The spec-
ificity of the anti-HEV assays was verified by absorption with
the same recombinant ORF2 protein that was used as the
antigen probe. Briefly, when the OD value of the tested
sample was less than 30% (anti-HEV IgG/IgA) or 50%
(anti-HEV IgM) of the original value after absorption with
the recombinant ORF2 protein, the sample was considered to
be positive for anti-HEV.

Detection of HEV RNA

Reverse transcription (RT)-polymerase chain reaction (PCR)
was performed for detection of HEV RNA in serum samples
with anti-HEV IgM and/or anti-HEV IgA, using nested prim-
ers targeting the ORF2 region, as described previously [30].
The size of the amplification product of the first-round PCR
was 506 base pairs (bp), and that of the second-round PCR
was 457 bp. The nested RT-PCR assay that we used has the
capability of amplifying all four known genotypes of HEV
strains reported thus far [30, 46, 57]. The specificity of the
RT-PCR assay was verified by sequence analysis as described
below. The sensitivity of the RT-PCR assay was assessed as
described previously {30]. For serum samples that were nega-
tive for HEV RNA when 100 pl of serum sample was used,
total RNA was extracted from 500 ul of serum, reverse tran-
scribed, and then subjected to nested PCR as described above.
To extract RNA from 500 pl of serum, test serum diluted
2-fold in saline was centrifuged at 287,582 x g at 4°C for
2h in a TLA-100.2 rotor (Beckman Coulter K. K., Tokyo,
Japan), and the resulting pellet was suspended in 100l of
saline and subjected to the RT-PCR assay. To confirm the
reproducibility, this assay was performed in duplicate.

For serum samples without anti-HEV IgM and anti-HEV
IgA, 10pul each from SO serum samples were pooled, and
each pool was tested for HEV RNA by the above-mentioned
RT-PCR. If a pool was positive for HEV RNA, the 50 serum
samples of that pool were individually tested for the presence
of HEV RNA.

Sequence analysis of PCR products

The amplification products were sequenced directly on both
strands using the BigDye Terminator Cycle Sequencing
Ready Reaction Kit on an ABI PRISM 3100 Genetic
Analyzer (Applied Biosystems, Foster City, CA). Sequence
analysis was performed using Genetyx-Mac version 12.2.7
(Genetyx Corp., Tokyo, Japan) and ODEN version 1.1.1 from
the DNA Data Bank of Japan (DDBJ: National Institute of
Genetics, Mishima, Japan) [11]. Sequence alignments were
generated by CLUSTAL W (version 1.8) [53]. Phylogenetic
trees were constructed by the neighbor-joining method [38]
based on the partial nucleotide sequence of the ORF2 region
(412 nucleotides [nt]). Bootstrap values were determined on
1000 resamplings of the data sets [6].
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Statistical analysis

Statistical analyses were performed using the Chi-Square-
test for comparison of proportions between two groups. Dif-
ferences were considered to be statistically significant at
P <0.05.

Results

Age- and sex-specific prevalence of anti-HEV
antibodies and HEV RNA during 2004-2006

A total of 3185 serum samples obtained from ap-
parently healthy blood donors with an elevated ALT
level between April 2004 and December 2006 were
tested for the presence of anti-HEV IgG. Anti-HEV
IgG was detected in 5.3% (168/3185) of the tested
population including 5.1% of the 2863 male donors
and 6.5% of the 322 female donors, the difference
not being significant (Table 1). The prevalence of
anti-HEV IgG increased with age among both
the male and female donors, and was significantly
higher among donors aged >40 years than among
those aged <40 years in total (10.9 vs. 3.4%, P<
0.0001) and in the males (11.0 vs. 3.2%, P <0.0001).
All 168 serum samples with anti-HEV IgG were
tested for anti-HEV IgM and anti-HEV IgA. Among
them, anti-HEV IgM and anti-HEV IgA were si-
multaneously detected in six samples (3.6%), of
which four samples tested positive for HEV RNA
in a sample volume of both 10 and 100 pl, and one
sample in 500 pul. As for the 3179 serum samples
without anti-HEV IgM and anti-HEV IgA, although
sixty-three 50-sample pools and one 29-sample pool
were tested for the presence of HEV RNA, none of
them had detectable HEV RNA. Consequently, 5
(0.2%) of the 3185 samples were found to be vire-
mic for HEV., As for the prevalence of HEV viremia,
there were no appreciable differences between males
and females (0.1 vs. 0.3%, P=0.4628), and be-
tween donors aged >40 years and those aged <40
years (0.4 vs. 0.1%, P = 0.0700).

Prevalence of anti-HEV antibodies and HEV
RNA during 2004-2006, stratified by ALT level

In the present study, 168 donors with anti-HEV
IgG were found during 2004-2006, including 143
(5.6%) with an ALT level of 61-1001U/1, 21 (3.6%)
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:«ca:. R with an ALT level of 101-200 IU/1, and 4 (6.6%)
g > < o with an ALT level of >201 [U/l (Table 2). The
g & 5 Coo0 O — — prevalence of anti-HEV IgG was comparable be-
3 . tween donors with an ALT level of >201 IU/I
2 % " and those with an ALT level of 61-200 IU/1 (6.6
ﬁ ‘g g % = a vs. 5.2%). As for the prevalence of HEV RNA,
4 ~ S =) however, there was a significant difference between
9 52 Al oo — — donors with an ALT level of >201 IU/1 and those
g g > | w —_ with an ALT level of 61-200 IU/I in total (3.3 vs.
< |§ (B |8 |g58885 9 0.1%, P<0.0001), in males (3.7 vs. 0.1%, P<
§ 2 E ' e e - = 0.0001), but not in females, probably due to the
f“g g = « small number of female donors tested (0 vs. 0.3%,
g s |v 8 P=0.8813).
=] o o =] oNVYn —F N
"8’ e Comparison of the prevalence of anti-HEV antibodies ‘
s > < g S, S-/ g 5 and HEV RNA between donors with an elevated 3
) Bz S omoo ALT level in 1998 and those in 20042006 -
g 3 The overall rates of anti-HEV IgG, anti-HEV IgM/
‘o 'g g U IgA and HEV RNA among donors in 1998 were
§ g < sl ¥ 24§ comparable with those among donors in 2004-
z CX] Dt iedg 2006 (5.2 vs. 5.3%, 0.5 vs. 0.2%; and 0.3 vs. 0.2%,
é ® respectively) (Table 3). The prevalence of anti-HEV
> & E g a8G@ g f § =y IgG increased with age in the two year groups, al-
H _§ o 9 cdIcca e though none of the two donors in the age group of
g o |2 |% |TRIAZTE 60-68 years in 1998 had anti-HEV IgG. As in the
3 E year group of 2004-2006, the prevalence of HEV
g CREE: NO T oS ¢ RNA was significantly higher among donors with
2 |2 12 g €3 gha=™ R an ALT level of >201 IU/I than among those with
E S an ALT level of 61-200 IU/1 in 1998 (6.3 vs. 0%,
;- > « a7 § &9 P<0.0001).
£ 8% |==S.s.t8 |
g A O ~O N N .
25; 5 Prevalence of anti-HEV antibodies and HEV RNA
8 E 2 among donors with an elevated ALT level of 2201 p
8 5 "9 |85 § a8 1U/1, stratified by the year group of blood collection
E || |38|SS.s.¢e¢2 | .
5 A Rl oo a © Table 4 compares various- features of the blood
g e o —~ " donors with an elevated ALT level of >201 IU/l,
g‘\o é : g E fgfg 5 ﬁ who are likely to have ongoing HEV infection, in
A S |4 |& pgedirdiudiing the three year groups (1991-1995, 1996-1999 and
gV g I —“wnwna g 2004—2006) according to the year of blood collec-
'g.-g E “ tion. There were no appreciable differences in the
Iy 8 g g g 2888 23 3 age dlstnbu.tlon, gender ratio, ALT level and preva-
<A |Z lZzg - « lence of anti-HEV IgG among the three year groups
-5 . of 1991-1995, 1996-1999 and 2004-2006. The
o AN 0 . .
iy é o § i ‘;‘ PT9Y 3 prevalence of anti-HEV IgM/ IgA and HEV RNA,
Rl <> L2988 & indicative of present HEV infection, was low at 1.9
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Table 2. Prevalence of anti-HEV IgG and HEV RNA among voluntary blood donors with an elevated ALT level during 2004
2006, stratified by ALT level

Female

ALT Total Male
(ru/m

N Anti-HEV HEVRNA N Anti-HEV HEVRNA N Anti-HEV ~ HEV RNA

IgG IgG IeG

61-100 2546 143 (5.6%) 2 (0.1%) 2296 128 (5.6%) 1 (0.04%) 250 15 (6;0%) 1 (0.4%)
101-200 578 21 3.6%) 1 (0.2%) 513 15 (29%) 1 (0.2%) 65 6092%) O
201-967 61 4 (6.6%) 2(3.3%) 54 4 (14%) 2(3.7%) 7 0 0
Total 3185 168 (5.3%) 5 (0.2%) 2863 147 (5.1%) 4 (0.1%) 322 21 (6.5%) 1 (0.3%)

Table 3. Comparison of the prevalence of anti-HEV antibodies and HEV RNA among blood donors with an elevated ALT

level between 1998 and 2004-2006

Feature 1998 20042006

N Anti-HEV-positive (%) HEV RNA- N Anti-HEV-positive (%) HEV RNA-

positive (%) positive (%)
IgG-class  IgM- and/or IgG-class  IgM- and/or
IgA-class IgA-class

Age (years)
16-19 43 0 0 0 538 9(1.7) 1(0.2) 1(0.2)
20-29 216 6 (2.8) 1 (0.5) 1 (0.5) 702 19 2.7) 1(0.1) 1 (0.1)
30-39 200 11(5.5) 0 0 1150 53 (4.6) ] 0
40-49 108 10 (9.3) 1 (0.9) 0 561 55 (9.8) 2 (0.4) 1(0.2)
50-59 25 4(160)- 14.0) 1 (4.0) 200 24 (12.0) 0 0
60-68 2 0 0 0 34 8 (23.5) 2059 2 (5.9
ALT (IU/1
61-100 454 23 (5.1) 1(0.2) 0 2546 143 (5.6) 3.1 2 0.1)
101-200 108 7 (6.5) 0 0 578 21 (3.6) 1(0.2) 1(0.2)
201-2178 32 1 3.0 2 (6.3) 2 (6.3) 61 4 (6.6) 2(3.3) 2(3.3)
Total 594 31 (5.2) 3 (0.5) 2 (0.3) 3185 168 (53) 6(0.2) 5(0.2)

Table 4. Prevalence of anti-HEV antibodies and HEV RNA among blood donors with an elevated ALT level of >201 IU/1,
stratified by the year group of blood collection

Feature

Year of' blood collection

1991-1995 (n = 156)

1996-1999 (n=116)

2004-2006 (n=61)

Age (mean =+ SD, years) 260499 264199 27.6 £ 125
Male 145 (92.9%) 105 (90.5%) 54 (88.5%)
ALT (mean £+ SD, I1U/1) 294.6+216.4 299.8 +£211.6 289.4 +135.8
Anti-HEV IgG 9 (5.8%) 5 (4.3%) 4 (6.6%)
Anti-HEV IgM/IgA 3 (1.9%) 4 (3.4%) 2 (3.3%)
HEV RNA 2 (1.3%)y*° 4 (3.4%)>° 2 33%)"°
HEYV genotype
Genotype 3 1 (50.0%) 2 (50.0%) 2 (100%)
Genotype 4 1 (50.0%) 2 (50.0%) -0
2 p=0.2290.
b p=0.3256.
¢ p=0.9528.
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and 1.3%, respectively, in the year group of 1991-
1995, but the difference among the three year
groups was not statistically significant.

Genetic analysis of HEV isolates recovered
from 11 viremic donors

The 11 HEV isolates recovered from the transiently
viremic donors were named with the prefix of HE-
JTB followed by the year of isolation and the se-
quential number of the viremic samples obtained
that year (Table 5). The 412-nt sequence of ORF2
of these HEV isolates was determined and compared
with each other and with that of known HEV iso-
lates of genotypes 1-4. These 11 HEV isolates were
markedly variable, sharing nucleotide identities
ranging from 77.2 to 98.3%, and were classifiable
into two groups differing by 18.9-22.8%. Eight

HEV isolates (HE-JTB95-1, HE-ITB96-1, HE-
JTB96-2, HE-JTBO5-1, HE-JTB0S-2, HE-JTBO6-1,
HE-JTB06-2, and HE-JTB06-3) comprised one
group and were close to the prototype Japanese iso-
late of genotype 3 (JRA1 [accession no. AP003430])
with nucleotide identities of 85.9-93.0%, and were
only 77.9-80.3, 74.8-77.4, and 77.9-80.1% similar
to the B1 isolate (M73218) of genotype 1, MEX-14
isolate (M74506) of genotype 2, and T1 isolate
(AJ272108) of genotype 4, respectively. This finding
suggests that these 8 HEV isolates are classifiable
into genotype 3. The phylogenetic tree constructed
based on the common 412-nt sequence within the
ORF2 sequence confirmed that these 8 HEV iso-
lates obtained in the present study belonged to ge-
notype 3 and showed that they segregated into
clusters consisting of Japanese HEV strains of the
same genotype that had been recovered from hu-

Table 5. Characteristics of blood donors with an elevated ALT level who had detectable HEV RNA

Year of Age ALT Anti-HEV (ODgysg value) HEV RNA (u)* HEV Isolate name
isolation (years)/sex (IU/1) genotype

1gG-class IgM-class IgA-class 10 100 500
1994 44/M 457  >3.000 (4) 2.325 (+) 2137 (+) +° + NT® 4 HE-JITB9%4-1
1995 58/M 2598 0.415 (+) 0.611 (+) L7 + + NT 3 HE-JTB95-1
1996 47/F 215 1.629 () 1900 (+) >3000(+) + + NT 3 HE-JTB96-1
1996 49/M 262 1.624 (+) 0.981 (+) 1983 (+) + + NT 3 HE-JTB96-2
1998 29/M 628 0.127 (-) 1.272 (+) 0.146 (-) + + NT 4 HE-JTB98-1
1998 54/M 2178 0.439 (+) 1.030 (+) 1.265(+) + + NT 4 HE-JTB98-2
2005 61/M 967 1.762 (+) 1.967 (+) 2825 (+) + + NT 3 HE-JTBOS-1
2005 25/M 85 >3.000 (+) 2,792 (+) 2683 (+) + + NT 3 HE-JTB05-2
2006 60/F 63 1.170 (+) 0.665 (+) 2928 (+) + + NT 3 HE-JTB06-1
2006 17/M 138 2.278 (+) 1.804 (+) 2939 (+) - - + 3 HE-JTB06-2
2006 49/M 758 2.866 (+) >3.000 (+) 2313 (+) + + NT 3 HE-JTB06-3
* HEV RNA was assayed using the indicated volume of serum samples.
® 4, positive for HEV RNA; —, negative for HEV RNA.
€ NT, not tested.

»

Fig. 1. Phylogenetic tree constructed by the neighbor-joining method based on the partial nucleotide sequence of the ORF2
region (412 nt) of 99 HEV isolates, using a genotype | HEV (M73218) as an outgroup. In addition to the HE-JTB95-1, HE-
JTB96-1, HE-JTB96-2, HE-JTB0S-1, HE-JTB05-2, HE-JTB06-1, HE-JTB06-2, and HE-ITB06-3 isolates found in the
present study, which are indicated in bold type for visual clarity, 90 reported HEV isolates of genotype 3, whose common

_412-nt sequence is known, are included for comparison. The reported isolates are indicated with the accession no. followed
by the name of the country of isolation (non-Japanese origin only). An asterisk denotes human or swine HEV strains that
were isolated in the same prefecture as those obtained in the present study. Bootstrap values are indicated for the major
nodes as a percentage obtained from 1000 resamplings of the data ‘
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Fig. 2. Phylogenetic tree constructed by the neighbor-joining method based on the partial nucleotide sequence of the ORF2

region (412 nt) of 65 HEV isolates, using a genotype. 1 HEV (M73218) as

an outgroup. In addition to the HE-JTB94-1, HE-

JTB98-1, and HE-JTB98-2 isolates found in the present study, which are indicated in bold type, 61 reported HEV isolates of

genotype 4, whose common 412-nt sequence is known, are included for comparison. The reported isolates are indicated with '

the accession no. followed by the name of the country where it was isolated (non-Japanese origin only). An asterisk denotes
human HEV strains that were isolated in the same prefecture as those obtained in the present study. Bootstrap values are
indicated for the major nodes as a percentage obtained from 1000 resamplings of the data

mans, swine and wild boars, supporting the in-

digenous nature of these 8 blood donor isolates
(Fig. 1). On the other hand, the remaining three
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HEV isolates obtained in the present study (HE-
- JTB94-1, HE-JTB98- | and HE-JTB98-2) were close
to the prototype genotype 4 isolate (T1) with nu-
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cleotide identities of 84.7-87.6%, and were only
79.9-81.8, 77.7-78.4, and 79.9-81.3% similar to
the B1 isolate of genotype 1, MEX-14 isolate of
genotype 2, and JRALI isolate of genotype 3, respec-
tively, suggesting that the HE-JTB94-1, HE-JTB98-
1 and HE-JTB98-2 isolates belong to genotype
4. The phylogenetic tree constructed based on the
common 412-nt ORF2 sequence confirmed that the
3 HEV isolates obtained in the present study segre-
gated to genotype 4 (Fig. 2). Of note, the HE-
JTB94-1 and HE-JTB98-1 isolates segregated into
two distinct clusters consisting of Japanese HEV
strains, each with a bootstrap value of 100%, but
HE-JTB98-2 segregated into a cluster comprising
the Chinese HEV strains that had been recovered
from a Chinese patient with autochthonous hepati-
tis E (accession no. EF077630) and Japanese pa-
tients with hepatitis E who had traveled to China
(AB197673—-AB197674), suggesting that the HE-
JTB98-2 isolate may be of China origin.

Discussion

This study examined the prevalence of ongoing
subclinical HEV infection among 4019 apparently
healthy blood donors with an elevated ALT level
of >61 IU/1 who donated blood during the last 16
years at a Japanese Red Cross Blood Center located
in the northern part of mainland Honshu of Japan.
As for the geographical distribution of hepatitis E
in Japan, it was reported that there was wide varia-
tion, with a higher prevalence in the northern part
of Japan (Hokkaido Island and the northern part of
mainland Honshu) {1, 30], suggesting that the re-
sults obtained in the present study cannot simply be
generalized for the whole country. However, our
study corroborated the previous study by Tanaka
et al. [51], who reported that, based on the age-spe-
cific distribution of anti-HEV IgG in 1974, 1984,
and 1994, exposure to HEV remained constant be-
tween 1974 and 1994 in Metropolitan Tokyo, Japan.
The prevalence of clinical HEV infection among
patients with acute hepatitis remained unchanged
during the period from 1989 to 2005 in a city hos-
pital in Aichi Prefecture, which is located in the
central part of Honshu Island of Japan [29]. There-
fore, our present study may represent the recent
trends of HEV infection, at least in the northern
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and central parts of mainland Honshu of Japan,
where hepatitis E is low-endemic [1].

The presence of anti-HEV IgG most likely re-
flects past subclinical HEV infection.. The present
study revealed that the prevalence of anti-HEV IgG
among blood donors with ALT of >61 IU/1 be-
tween 2004 and 2006 was similar to that in 1998
(5.3 vs. 5.2%), and that the prevalence of anti-HEV
IgG among blood donors with ALT of >201 IU/1
was comparable among the three year groups of
1991-1995, 1996-1999 and 2004-2006 (5.8, 4.3,
and 6.6%, respectively) as well as that of 2002-
2003 (4.1% or 23/560) [7]. Longitudinal seroepide-
miological studies on transiently infected individuals
suggested that anti-HEV IgG persisted much longer
than expected, i.e., for more than 20 years [27, 28].
Even a low titer of anti-HEV IgG may reflect past
subclinical HEV infection and has been detected
in a significant proportion of healthy individuals
not only in Japan but also in the United States and
European countries [8, 16, 33, 36, 40, 51]. There-
fore, in studies in which anti-HEV IgG is assayed at
a single time point in each individual, it may be

hard to specify when individuals with anti-HEV

IgG contracted HEV infection and how prevalent
de novo subclinical HEV infection was during a
particular period.

In the present study, the genomic RNA of HEV
was detected in a total of 11 donors with an ALT
level of 63-2598 IU/1 among the 4019 donors
tested. When stratified by the year group of blood
collection, the prevalence of HEV viremia among
blood donors with ALT of >61 IU/I between 2004
and 2006 was comparable to that in 1998 (0.2 vs.
0.3%), and the prevalence of HEV viremia among
blood donors with ALT of >201 IU/1 was not sta-
tistically different among the three year groups of
1991-1995, 19961999, and 2004-2006 (1.3, 3.4,
and 3.3%, respectively), or from that of 2002-2003
(4.4% or 1/23) [7], suggesting that de novo subclin-
ical HEV infection occurred at an almost constant
rate during the last 16 years in Tochigi Prefecture,
Japan. In industrialized countries including Japan,
maintenance of good hygiene of the water supply
and sewage systems made the likelihood of water-
borne infection of hepatitis A virus (HAV) extremely
low [13]. However, our abservations are consistent
with the notion that transmission of HEV would not
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be prevented by only improvement of sanitary con-
ditions, despite the lower infectivity and transmis-
sibility of HEV than HAV [36].

Domestically acquired hepatitis E has been re-
ported in industrialized countries including the Unit-
ed States and European countries since 1997 {2, 5,
10, 15, 21, 34, 35, 37, 55]. However, oxily a limited
number of sporadic cases of acute hepatitis E have
been reported in the United States and European
countries, and the changing profiles of clinical and
subclinical HEV infection have not been studied in
these countries. In Japan, clinical hepatitis E is rare
compared with clinical hepatitis A but is occurring
more frequently than previously thought [30, 33],
where the first case of autochthonous hepatitis E
was reported in 2001 [43], and presumably indig-
enous HEYV strains have been recovered from indi-
viduals who contracted HEV infection in the 1970s
{27, 28]. It remains unknown, however, why the
prevalence of domestic HEV infection has re-
mained stable during the last few decades in Japan.
It has recently been suggested that zoonotic food-
borne transmission of HEV from domestic pigs and
" wild boars to humans plays an important role in the
occurrence of cryptic hepatitis E in Japan, where
Japanese people have distinctive habits of eating
raw fish (sushi or sashimi) and, less frequently,
uncooked or undercooked meat (including the liver
and colon/intestine of animals) {17, 23, 31, 41, 57].
Of note, we found a high prevalence of swine anti-
HEV antibodies and a high HEV viremia rate
among Japanese pigs [46, 48]. The majority of pa-
tients with sporadic acute hepatitis E in Hokkaido
had a history of consuming grilled or undercooked
pig liver and/or intestine approximately 2—8 weeks
prior to the onset of hepatitis E [31]. Pig liver speci-
mens from 7 (1.9%) of 363 packages sold in local
grocery stores in Hokkaido had detectable HEV
RNA [57]. These results strongly suggest that con-
sumption of undercooked pig liver/intestine is a
potential risk factor for HEV infection. Transfu-
sion-associated hepatitis E has also been reported

* in Japan [22, 27]. Recently, of interest, it was re-

ported that HEV RNA was detected in bivalves
called Yamato-Shijimi (Corbicula japonica) ob-
tained from Japanese rivers, indicating that HEV
contaminates river water in Japan [18]. However,
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the mode of HEV transmission in the 11 viremic

donors in the present study was unclear. Further
studies are needed to elucidate the mode(s) of clin-

“ical and subclinical HEV infection in the general

population of Japan including Tochigi Prefecture.

As the 11 viremic donors identified in the present
study had an elevated ALT level, the blood from the
11 donors was not used for transfusion, suggesting
that ALT testing helps prevent transfusion-trans-
mitted HEV infection. As one of the 11 infected
donors had only a slightly elevated ALT level of
63 1U/L, it seems likely that even donors with a
normal ALT level (<60 IU/1) may have detectable
HEV RNA. The prevalence of HEV RNA de-
creased with the ALT level and was significantly
less frequent among the 3000 donors with ALT of
61-100 IU/1 than among the 93 donors with ALT
of >201 IU/1 (0.067 vs. 4.3%, P <0.0001) in 1998
and 2004-2006. Although the number of donors
tested was limited, it is reasonable to speculate that
the prevalence of ongoinig HEV infection among
donors with a normal ALT level may be less than
0.067% in Tochigi Prefecture. The proportion of
such. donors may be very small or negligible, parti-
cularly in the southern part of Japan, where only
1.7% (9/527) of blood donors with ALT of >61
IU/1 had anti-HEV IgG [71].

Reflecting the polyphyletic nature of human and
animal HEV isolates of Japanese origin {30, 33, 44],
the HEV isolates recovered from the 11 viremic
donors in the present study differed by 1.7-22.8%
from each other and segregated into genotype 3
or 4. Ten human HEV strains of genotype 3 (HE-

JI3 [AB080579], HE-JBD1 [AB112743], HE-JBD2

(AB154829], HE-JBD3 [AB154830], and 6 unpub-
lished isolates) have been isolated in the same pre-
fecture as that of the 11 viremic donors and shared

. identities ,ranging from 80.6 to 99.8% with the

8 genotype 3 HEV isolates obtained in the present
study. As for human HEV strains of genotype 4,
two strains (HE-JI4 [AB080575] and HE-JK4
[AB099347]) isolated in the same prefecture _shared
87.9-99.3% identities with the 3 genotype 4 HEV
isolates obtained in the present study. These results
further support the marked heterogeneity of the
HEV genome and its wide distribution in Japan,
even within a certain prefecture in this country.

R
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In conclusion, 11 blood donors with HEV vire-
mia were identified among 4019 voluntary blood
donors with an elevated ALT level at a blood center
located in the northern part of mainland Honshu of
Japan, where hepatitis E is low-endemic. In this
study, 2.4% of individuals with ALT of >201 IU/1
had ongoing subclinical infection of various HEV
strains, and the prevalence of HEV viremia was dis-
tributed nearly evenly in the year groups of 1991-
1995, 1996—-1999, and 2004-2006, suggesting that
the occurrence rate of subclinical infection with
divergent HEV strains has essentially remained un-
changed during 1991-2006 in Japan. Future studies
are warranted to clarify the mode(s) of HEV trans-
mission that may be responsible for the stable oc-
currence of clinical and, mostly, subclinical HEV
infections over the past several decades in humans
living in industrialized countries, where a signifi-
cant proportion of the general population have HEV
antibodies, but hepatitis E is believed to be non- or
low-endemic.
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ROSS RIVER VIRUS -~ AUSTRALIA (QUEENSLAND)
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A ProMED-mail post
<http://www.promedmail.org>

ProMED-mail is a program of the

International Society for Infectious Diseases
<http://www.isid.org>

Date: 30 Sep 2007
Source: The Sunday Mail (Qld) [edited] é
<http://wuwvw.news.com.au/couriermail/story/0,23739,22502731-3102,00.html>

Unusually high numbers of mosquitoes are spreading the debilitating
Ross River virus across the state, with the number of cases soaring
by almost 300 percent.

The virus is usually more prevalent in the tropical north, but
figures show the number of people infected in the southern Brisbane
area in the past 4 weeks is almost 450 percent higher than in the
same period last year [2006].

Health bosses are warning people to take precautions against being

bitten and are stepping up spraying programs to tackle the problem.

They say the long dry spell and the unseasonable downpours at the end

of last month [August 2007} have caused mosquitoes to breed 3 months early.

New figures released to The Sunday Mail by Queensland Health reveal
there were 93 reported cases of Ross River infection in the past 4
weeks, compared with an average 32 cases in the same period for each
of the past 5 years [2002-2006].

North of Mackay, 30 cases were reported; 32 in the central area,
which takes in central Queensland and extends south to Brisbane,
north of the river; and 31 cases were reported in the southern area,

which runs from south of the river in Brisbane to the New South Wales border.

The southern Brisbane figures compére with just 7 in the same period
last year [2006]. Dozens more cases are believed to have gone
unrecorded or undiagnosed.

Queensland Health said the numbers were unusually high for this time
of year, with the highest numbers usually occurring in late summer
and early autumn. :

Symptoms of Ross River virus include a mild fever, rash, and joint
pain, which is similar to arthritis.

Dr Michael Whitby, an infection spokesman for the Australian Medical
Association Queensland, said symptoms could vary but the disease
could often become debilitating, causing people to take months off work.

"Unfortunately there is no vaccine available, and the arthritis
treatment doesn't often do any good," he said. "All people can really
do is to wait until it goes away. This can take 3 months or sometimes
even longer. ’

The infection cannot béSSPread from human to human but can be spread
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from animals to humans via mosquitoes. It is confirmed with a blood
test taken by a GP.

Councils across the state are already spending millions in a bid to
control the mosquitoes before the summer hits. Aerial and land-based
spraying has already been carried out across the state, on tidal
drains and sites near water.

Health officers at Brisbane City Council have launched an AUD 3.4

million [USD 3 million] mosquito prevention program after receiving

about 120 complaints about mosquitoes since 1 Sep 2007, with most

from residents in suburbs beside salt marsh areas from Deagon to Wynnum West.

A Brisbane City Council spokesman said: "The rain in August 2007
generated widespread hatching of Brisbane's salt marsh mosquitoes
across all the tidal areas from Brighton to Tingalpa. There has also
been much activity from a range of freshwater breeding mosquito
species right across the city and southeast Queensland."®

The spokesman urged residents to be vigilant around their homes.
"Container-breeding mosquitoes are very active right now after the
rain and will use any receptacle that holds water," he said. "We
advise that any drums or buckets being used to store water should be
covered, and any rubbish that holds water should be discarded.
Mosquito screens on tanks, on both inlet and overflow pipes, should
also be checked and kept in place.”

On the Sunshine Coast, councils are dumping large amounts of
hormone-laced sand on mosquito breeding grounds as part of an AUD one
million [USD 885 000] outbreak prevention project.

The hormone, which stunts the growth of juvenile mosquitoes but
doesn't harm other insects, was dropped in Caloundra, Buderim,
Bli-Bli, Coolum, Noosa, Noosa's North Shore and Peregian Beach.

[Byline: Hannah Davies and Lou Robson}

Communicated by:
ProMED-mail <promed@plromedmail.org>

[Mod. CP provided an excellent summary of the Ross River virus

"Epidemics of benign polyarthritis were recorded in Australia as
early as 1927, and the etiologic agent was isolated in 1963. Ross
River virus was shown to be a mosquito-transmitted virus belonging to
the genus _Alphavirus_ of the family _Togaviridae . Ross River virus
is endemic in most coastal regions of Australia and since the 1980's
appears to have extended its geographical range to include most of
the island communities of the South Pacific. The animal resexvoir
species are various, and humans exhibit a significant viraemia such
that some epidemics are maintained in a human-mosquito-human
transmission cycle. The mosquito vectors vary according to the local
environment. Fortunately, illness in humans -- although occasionally
prolonged and painful -- is not fatal, and recovery is complete."

Although recovery from Ross River virus infection is complete,
symptoms may persist for years. With high incidence of Ross River
virus infection early this spring [2007), one wonders whether virus
transmission will accelerate as warmer spring to summer conditions
progress. ProMED requests further information about this year's
outbreak and the effectiveness of hormone (presumably target-specific
insect juvenile hormone) wetland treatment for vector mosquito
control as it becomes available.

A map of Australia showing the location of Queensland an be accessed at:
<http://www.lib.utexas.edu/maps/australia/australia pol99.jpg>.-
- Mod.TY] .

[see also:

2006

Ross River virus - RAustralia (02): VIC 20060204.0363
Ross River virus - Austr@Via: NSwW, SA 20060114.0138
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Ross River virus - New Zealand (Waikato) ex Australia (NT) 20050120.0135

Ross River virus - Australia (QLD) 20040403.0916é

Ross River virus - Australia (QLD) (02): background 20040404.0928
Ross River virus - Australia (Wa) (03) 20040105.0049

Ross River virus - Australia (WA) (04) 20040427.1165

Ross River virus - Australia (WA) (02) 20031230.3170
Ross river virus - Australia (WA): alert 20031008.2529

Ross river virus
Ross River Virus

Australia (Tasmania) (03) 20020821.510S
Australia (Tasmania) 20020410.3927

Ross River virus - Australia (South) 20010320.0560

Ross 'River virus - Australia (North. Territory) (03) 20010225.0367
Ross River virus - Australia 20010116.0127 ’

Ross River virus - Australia (Northern Territory) 20010108.0062

2000
Ross River virus - Australia (South Australia): ALERT .20001229.2292 '}
Ross River/Barmah virus - Australia (SW): alert 20000123.0115 LA
1999

Ross River virus - Australia (Tasmania) (02) 19991222.2198

Ross River virus - Australia (West): alert 19991106.1989
Ross River virus - Australia (Tasmania) 19990311.0371

Ross River virus infection - Australia 19981231.2472
Ross River virus - Australia (New South Wales) (02) 19$80112.0087
Ross River virus - Australia (New South Wales) 19980109.0087

Ross River virus, military exercises: Australia 19970728.1587
Ross River fever - Australia (03) 19970605.1172

Ross River, Barmah Forest viruses - Australia 19970604.1162
Ross River fever - Australia (02) 19970604.1161

Ross River fever - Australia (Sydney) 19970602.1126]
............................................ .ty/msp/dk
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ProMED-mail makes every effort to verify the reports that
are posted, but the accuracy and completeness of the

information, and of any statements or opinions based
thereon, are not guaranteed. The reader assumes all risks in
using information posted or archived by ProMED-mail. ISID

and its associated service providers shall not be held
responsible for errors or omissions or held liable for any
damages incurred as a result of use or reliance upon posted
or archived material.
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Become a ProMED-mail Premium  Subscriber at
<http://www.isid.org/ProMEDMail Premium.shtml> "

P Y L 2 2 2 A a2 X X2 22 22 2222 22 X222 L 2 20 R il
Visit ProMED-mail's web site at <http://www.promedmail.org>.
Send  all items for posting to: promed@promedmail.org
(NOT to an individual moderator). If you do not give your
full name and affiliation, it may not be posted. Send

commands to- subscribe/unsubscribe, get archives, help,
etc. to: majordomo@promedmail.org. For assistance from a
human being send mail to: - owner—~promed@promedmail.orq.
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