F#7 4 n20BiEFR 21 1 473

FEN D, A5 F DMK ?

ERE, ZTREARD 2DLRBAT, TH, ¥ob
WLTHAXIBANREZTLLES.

BE I Z5F ok, REVARXINS P e PIES,
ARIDMOHIFEI L THESATANADENIZAD ?

ZER ANV TREBRTET L.

BlEBRESEE IR BATT D ?

7z 7 v b TREBRERD EFITo w8
BHDET,

ER B, FInSIIRE RNABSERERAD, [
Kk ?

FA kv, RIEZTT,

ER I SDFIDFEHF S TTITY, RNABKRSEL
ThwFED, FEBRAEHESATHY S L w ) B
Vo PWWBRTT L4, HEV I, #5wI3EKRT
b, FXEXRLILBEINTHET, BFNR
oL, KEEFEDRZLEROLET 00, SHOBEHR
KRB IITHRICHELET, B T80 E L,

BECGEN) (| EREOEAI I, FAEESEFTIIL
BROUTHEIEIEHFENODWHTLEI EZ 2K
H3, FTHEWR, ME-L7F—-52®-TLESZ
ELHB, FInD T 7 I—RERS R ITIRERET
2TEEL, IENZHEORE L 2 LIRS r
TELTLED I LY MATRERLY, 25 nI3HEE
WERBIETZ (D LiUiz), Bz Gl -ER
X, ThEFALTE»OD [Vyas] 2EEL
JerosTh B,

ZI3WIERT, TR ¥ 5T OBKSIGR
TH5, [ZhRBA7VvangErgy] LEiEss
Hol:FEETH, EIFTIEEVD, BE TS (TH,
HKEBOTEII-T12) (F B-oTHWObH 5 (%
B T 7vnwnwny] En3EnEES 2 H#
iz, [e] B0 HRY,

H|RIZTBM U W 5, WX ERDIE O, TY,
W NE R E#i-> Ty, @fik% 2T
72D, fAIE ZTHRRLIDD, #9054
O TFET 2ERERAN > CTEVNEEETH
5,
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5. Hepatitis E virus

FA

iFC®IC
E BAF %12 E BIFF4 7 A v & (hepatitis E  virus,
HEV) OBHBICERT 3 28T A THY, HRRIETE
LTwaD, HEV i3 & UTHE (fecal-oral) DREER
REEZI Lo, AEREFEHINTOROEE
CHEBEICE T AT YT T 7V AOELX T, M
HROD T O ILE 2 4 5 ARG (water-borne  trans-
mission) & & A A/DEEZ BREBEORITY, IhETK
HRBYIEINTEL, 2008 FICbA—F A7
o TREER E BT AEMBENRC SN THBY, —
#, ETAEDEHR S NEERENE - 2 EERET
W, pERT, ERIAFRIE (AR LU TEUCRH
SNBRBETHoz. L I3, RITHRADERE
DK EEEOSEFLBE,S, 1997 FEHED
HEV 2395 BES iz 2 b s L 2o CD, P L LE
ABROH 75T, EPVEYS (domestic infection) 2 &
3 E B4 G EET 3 2 LA TRECHIALT
7z, bHETYH 2001 HELAK, EIHERBEORWEE
TOEFN E B ROEESTRFSNL Lok b,
7Y DFEEMON - AFERRO E B K RESED
DIREINIZ b H-TEE, ERFFRE [AFE)
BRI (zoonosis) | O—2& LTIEHR2EDZ L L
iz, 2003 £ 11 B 5 A oMEfT 8 eUERREEIEIC
BWT, BHBEBBIES I EVEHIT SN T
WA 4 BERBECSEINTH S,
HEV o7 A )L AZ2045 4

HEV i = vr_u— 7 & WEE 29~34 nm (1
30 nm) O/NEBRIRKLFTH B, ¥/ Ak 5 KiFzF v v
FREEDH D, 3 EREICRY (A) BTSNz HT 7200
HEED 1A A#E)RNA TH S, 3 D0 ORF
(ORF1, ORF2, ORF3) 3% % L, ORF 28
Fo 7Y RBABMNI-FENTWS, DETE, T
AL AV YT A VAR HEEI N T
5, VA NAEET RNA OEPEFIOECICEED
T, Bff, FROTANVAR(B) O~RT A VAR~
2 ANV ARB) S EE AT (http://www.nebinlm.

EEERIR R - R Y 4 )V AFHM

A

nih.gov/ICTVdb/Ictv/ fs hepev.htm),
HEV omEH & EEFE

HEV OEBEZFEFIGSHRESEETHY, InET
Iz 8 IS 12 BT AR L O OBEIET
BAMEESEIES N TEDS 9, FTldSIEEETIHS
B 5% B2z 2 BB LT, 1 8»rsIVE
(0—<FETER), HLVE 1 IS LB(TFET
WFE TR & TO L BEORETHICRAT 2 H TS
—RETH B, B, BREOEKRY A VAGELEES
8 RJEICLY, BEORIMVEBINTHLED, —
H, ¥ 7V FEABOT I/ BEIIR—BEELH 90%
UEEEL, 1BHEVS3HE, 48 HEV OBRQRAE
Tb, REAOBECTHEABEZFRZ I BTy 38T
b, 2 4BTHREFHOECICL ST, HEV Hik
ORHEFRITIZ L APEABTD SN W, Lidds T,
MEECBEL Tid, 38R 480 HEV #k3aiising
D sfEShTW L1, 1BEEEZTRE%
3CH %,

HEV & {nF RSB i s E i35 29,
YT 7 7Y HEEOE BFAHETHIERIC AT 5
HEV #kiZ 18, A% 32 T0 1986 FEDOEMFEICE
5L HEV #, BLUFAY2)7T1997 5 1998
FEiC T T 10 Flosk it E M REE» oSN
HEV #%i 2 Bz S Twa, 2L T, 1997 £
B, kE, 7TA¥VFY, EE, A FYT, A—Ab
U7, ¥ Yeh EORKEER, A—-A+7V7, #
E £ OB FE AT £ BE» s Eis 7 HEV i
3ENCHES N TS, EI 1 HEV OF L 5RE
EO—2TH2, BHAEGEAFABREO—H»5
2000 SEFIE S hi-HED HEV £Rhid, 4 BharEsh
T3, GELNFLATHREBRC, BEEEIFL
BEEp e 48 HEV BSOS T 310,

bMETE, 3EEOEGTEO HEV oRshT
BY, ZWIECIE, 48, 1BEEoTW3S, {¥F
Ry A4, BE, FS-N, NTITTF4 v RED
W TRRELRERT WAl EBFRERELR
BEPSFEL LT IEHEV RS INTHE, bb5
A B D, NP FATEEREARL, REZER
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W48 R FE L7 B s 4 B HEV 3t s iz L)
BEGL H 2, KEFID NS 7z HEV B b5
ADEFEME AR EE» S HEES iz 4 ] HEV(V
001 8R) e By RE0 P —055 <, 98.8%D—HRTH
0, bBETHEEEINI: 4B HEV & 13 87.1-89.3%
D—EREZRTIABET "otz —7, WHEREH
<, ENTRERELL EBESLIbBED E RFE
BELSHHEsNS HEV #0% <3 3 MichEshT
w3, Lal, dtiEo EMFEEE TR 45 HEV
OEESENID . Zh s BRSO E BFAEE»S
HEESNE 3B 4 O HEV b 3hd HREEKT
bR s, FLIRET 2L, biED 3
HEV i3, fEE, BABRLEEELRLE S »6EHN
KEBL Tt EES NS 1HG-D, kEHKLE
WERICH D, LT RER EER S BEEL
BAITEICS WL DB 1HE(B-2), FLTRNAY
AT, FVYTREDI -y SR HRAGE
WERICHAHED 1 HGI-NICHATE 2 L3 kED
N3 (Fig. 1), B2&, DPET 1979 HiB L 181982
EOEANBRLEH > & 58 S 0z HEV 6 (HE -
JHD 1979 #k = HE-JO-1982 #0) i x i 3j-1 B THh
B g7z, bSEO 4B HEV HRizHE#PEE
B, NP FAKERBEZBEEDS 7R Y — (FEEIC
4 BB L Twa,
g} T HEV R &t nBEFR

T, YFE, eVY, vy, TY, L vy, Vi,
4%, 23, AXIGEOCEL O S HEV Filkss
BHEINTWIER, YA VABEEFREESRT WS
Dix, WS TR 7S &4 /vy, ¥h, 2X3, #
LT=7 VD5 EDATH S5 518 28— 7T
Mg 4 EOBEE F 72X I0ME»SFRED E 2
FFgs g sk HEV &, ORF 2 $HE 0 405 5 E 0
FHZ BT 95— 96% O —EFE 2R d 1 B HEV 53438
EREVIEERD B, FICH CRE TR
DEIMBHERELZ L, =7 M Uhd b HEV 3538
NTW5BED, ZOMY HEViZE b BL U7 5054508
En T3 HEV & OBRERTIO—BERELH 50% 128
EF, YLCEEBRL S WD EARPEERC L 5 TH
EMCENTWB, Lo, bV HEViZE b
HEV t 3Bl £z o5,
SEFEECER LECO 5, 75T HEV B
EELTEY, TOHREBTFHEIMAHIHMOES S
TH5, BIRENI L2, £ 7O HEV Bifh gz,
FITHE LCHIS N TWAEL Tkt bk HEV &7

46% 8 % (2005)

# Hk HEV O#EFRIC RS RS 5 (Table 1),
Thbb, ¥4 Tk, £+ TIHHEV 2 & 2 E BI§F
ROBATHRD SNEDICR LT, 7¥»oid 38 HEV
DS, A YRR VRRAYTHE NTIR 1A
HEV OBLRD SN L2DIINLT, 7¥meid 4
HEV OB SN T0 32020 &5 A%y aTl, &

FTOHEV I 2B THL2DIINLT, 7955iE3
B HEV 2398 SnTE D1, £ P THBEIA TV S
HEV ¥k k78 T S T 3 HEV BRO#E T8
BbIlb®TBLTVE, —F, HERESEMRS
n, EBIFTRSERME, HovidEiuc/MUEOEFR
EELTOARDONEEHEETIE, bk HEV &
7’8 @k HEV OGRS 3 Bk L 4 BT—HLT
WATTR S, HECEEL I EERY %2 b2 HEV
HROMAaEbeRAHENTWw S, Table 2 12flRT
L5, KERPAA v, hE, BBDO7 I »h 64
Hxhi: HEV 2, ZHZhOEO EBIFLEE»S
SEEE N7 HEV LB {ETFEIIOENESRLEWI L
iﬁ%ﬂ 5 AL Ty B 15, 22~24) .

bOEO7 Y Bk HEV 13, EBFARENSS S
hTw? HEV LEERC, 38, 2wt 4 BicaEs
h, SoBEERFHEV LRBICL DD IRy —1z
SEEND BB, ULhb, 4DDITAF—FNE
NCEGETEVOEVW—BR 2Rt MR HEV &7
ik HEV O_7BRBanTHY, 3j-18, 3j-2
K, 3j-3 2Tk ORF 2 sHE D 412 HEREORFIZ B
T, FNENES 98.8%, 100%, 98.3%D—BETH
% (Table 2),

4j BT IR R (7240 HER) 0—3EE 5 99%
LBHTEWEERTE K HEV & 74 ik HEV
DT HBEDOM>TRBW) | t bfko HEV £ (HE-
JA D) B EERE O ERBEO 2 B REAME
HFAEE» NN, 79ROk (sw] 13-1) ik
BB ICHLBEEGO 7Y oNEs iz bDTHY,
M BERO ORF2E X U'ORF3ID 7 3/ BETIIZ
100% D—EETH - Iz,

EETIE E B ROBERVENTRLSL, £
PAEIGEREED 7' PR E “hvE " O
%0 E BFRFERFNL SN T EL6.29
2T, EBFFRBENEET 3 RO RERE TR
ERTORLEOARRT IO 363 HED 5 & 714
(1.9%) 55 3L 4 B> HEV RNA 2 2 4,
ERIC TR BA LD L IC ERF A RRELR
HBROBEDL M, ZOBHEHEFED HEV HERTY
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e INlia (X98292)
== Pakistan (M80581)
=47 China (D11092)
"= China (L25547)
= China (M94177)
= Pakistan (AF185822)
s NI (X99441)
= Nepal (AF051830)
= Myanmar (M73218)
- Myanmar (D10330)
India (AFO76239)
India (AF459438)
Mexico (M745086)
Netherland (AF332620)*
Netherland (AF336292)*
Spain (AF195061)
[ 74 Spain (AF195063)*
79 Netherland (AF336296)"

HEV-Sendal (AB093535)
——{_ swJ791 (ABO73911)*

swJs-1 (AB094216)* H e
-—-E_ swJ12-1 (AB094250)* 3j 3
3 swJs-1 (AB094226)*

54 HE-JA9 (AB082565)
HE-JHD1979 (AB17583)
HE-JAS (AB082562)
swJ570 (AB073912)°

swJ681 (AB0043910)* 3j"1

HE-JO-1982 (AB088418)
ET-Kan (AB091394)
JRAT (AP003430)

USA (AF060669)
USA (AF082843)
HE-JA7 (AB082563)
USA (AF060668)
Netherland (AF336299)*
E-JA10 (AB089824) o

HE JAS (AB0B2564) 3J—2
JMY-Haw (AB074920)
swJL234 (AB105903)
HE-JA4 (AB082560)

JKN-Sap (AB074918)

4 Indonesia (AB124818)*
= Taiwan (AF302068)*

96 k= Taiwan (AF117276)
China (AJ344181)
China {AJ272108)
HE-JA2 (AB082558)
JAK-Sai (AB074915)
swJ7-1 (AB094219)*
HE-JA1 (AB082557)
swJd13-1 (AB094254)*
HE-JA14 (AB105890)
HE-JA19 (AB105895) 4 °
HE-JA17 (AB105893)
HE-JA12 (AB105888)
HE-JA13 (AB105889)
HE-JA18 (AB105894)
swJL145 (AB105902)*
HE-JA3 (AB082559)
JKK-Sap (AB074917)

75

0.1

Fig.1 Phylogenetic tree constructed by the neighbor-joining method based on the partial nucleotide sequence of the
ORE 2 region (298 nt) of 61 HEV isolates. In addition to 34 representative isolates recovered from patients with
hepatitis E and viremic pigs in Japan which are indicated in bold type, 27 reported HEV isolates of genotypes 1-4
whose common 298-nt sequence is known are included for comparison. Accession nos. for all HEV isolates are shown
in parentheses. The name of the country where the HEV strain was isolated is shown for HEV isolates of non-Japan
origin. Asterisks denote swine HEV strains. Bootstrap values are indicated for the major nodes as a percentage
obtained from 1000 resamplings of the data.
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Table1 Detection of genotype 3 and 4 swine HEV RNA from serum and fecal samples of
pigs in different geographic regions

HEV RNA . Human HEV
. L Swine HEV .
Country Pig age No. positive/ genotype in the
no. tested (%) genotype country
Thailand 1-6 months 10/46(22) 3 1
India 2-24 weeks 13/284(5) 4 1
Indonesia 2-7 months 1/99(1) 4 1
Nepal Mixed 3/47(6) ND 1
Mexico 2-4 months 8/125(6) 3 2
2-4 months 28/90(31)a
China <3 months 2/10(20) 4 1,4
Adult 3/253(1)a
Taiwan <2 months 0/11 4 4
2 months 3/67(4)
3~4 months 3/255(1)
5-6 months 2/112(2)
Adult 0/76
USA 2-4 months 34/96(35)2 3 3
Spain Mixed 6/12(50)2 3 3
Canada 2 months 3/6(50)2 3 None
Netherlands 3-9 months 25/115(22)a 3 3
New Zealand 7 weeks 0/172 3 3
10 weeks 10/21(48)2
12 weeks 7/7(100)2
Korea 1-4 months 3/128(2) 3 None
Japan Imonth 0/218 3,4 ' 10,3,4
2 months 11/378(3)
3 months 145/1,060(14)
4 months 34/360(9)
5 months 2/387(0.5)
6 months 0/386

ND, sequence not determined.

a Fecal samples

b The genotype 1 HEV strains isolated in Japan were identified from patients with “imported”
hepatitis E who had had a history of traveling to endemic countries in Asia.

Table2 Comparison of nucleotide sequences between HEV isolates recovered from patients with hepatitis E and
those from pigs in the country where the patients lived

HEV isolate from: Nucleotide sequence
Country Human Pig Length Identity HEV genotype
compared
USA usz Meng 7242 nt 91.8% 3
Taiwan TWBE-2 TWI1ISW 304 nt 99.0% 4
Spain VH2 Ell 304 nt 94,0% 3
China T1 G8 300 nt 99.3% 4
Japan HE-JA1(Hokkaido) sw]13-1(Hokkaido) 7240 nt 99.0% 4
HE-JA18(Hokkaido) swJL.145(Hokkaido, raw liver 2 824 nt 100% 4
HE-JA9(Fukushima) swJ18-3 (Akita) 412 nt 98.8% 3(3-1)
HE-JA4(Hokkaido) swJL234(Hokkaido,raw liver 2 824 nt 98.9-100% 3(3j-2)
HE-JA7(Iwate) sw]IW9 (Iwate) 412 nt 98.8% 3(3j-2)
HEV-Sendai(Miyagi) swJ791(Tochigi) 412 nt 98.3% 3(3j-3)

a2 HEV isolate recovered from raw pig liver sold in grocery stores as food in Hokkaido.
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Table 3 Genotype distribution of HEV isolates recovered from wild deer or

boars in Japan

Animal . HEV
Prefecture K Isolate name (accession no.)

species genotype
Wakayama Wild boar Sakai9a 3
Hyogo Wild boar JBOAR1Hyo04 (AB189070) 3

Wild deer JDEERHyo03L (AB189071) 3

Saga Wild boar wbJSG1(AB180052-5) 3
Okinawa  Wild boar wbOK126 (AB194830},wbOK 128 (AB194831) 4

aMiyoshi T, et al. Kanzo 45 : 509—510, 2004.

Table4 Comparison of various features between patients with HEV genotype 3

and those with HEV genotype 4.

Patients with HEV of:

Feature Genotype 3 Genotype 4 P value
(n=7) (n=25)
Age(yr) 46.9%15.0 59.3+13.4 NS5a
Male % 71.4 84.0 NSb
Physical findings [no.(%)]
Jaundice 4(57.1) 23(92.0) N&b
Hepatomegaly 0 6(24.0) NS»b
Splenomegaly 1(14.3) 1(4.0) NSb
Laboratory data
Total bilirubin{mg/d/)
At first examination .6 8.6x6.7 0.0022a
At peak +5.7 11.7+£9.1 NSa
ALTIU/D
At the initial examination 1294 +954 236311493 0.03738
At peak 1577 =886 259041380 1 0.03384
AST(U/D
At the initial examination 1041817 19631488 0.0453 2
At peak 1310+836 2098+1384 NSa
Lowest PT% 94,9420.4 72.5£27.0 0.0340 2
Lowest PT% 0f<40% [no.(%)] 0 7(28.0) NSb
Fulminant hepatitis [no.(%)] 0 2(8.0) NSb

NS, not significant. 8 Welch’s ¢-test. P Fisher's exact probability test.

&7 & Frig i sk HEV 035 3 Bg % 28 98.5—100% (3
By, vl 100% 4 B D—BEERTHLED S
7z (Table 2)6),

PORETE, WEDA /vy, YHOARPHEEZE
BLEHED I LWL 4B HEV OBk 2 ER
FE8 SREZE b s X T 553030 2 LT, EE
W EERLRKLE, FER, MEBLRETHESN
TeBFEEA /vy H DS 3 B H B uE 4 Bl HEV
PEEE S (Table 3)5 32, 79 DS b BEEOEY
DREREE 2D 22 ZEMHLPITENT NS,

(Modified from Mizuo, et al.*

HEV OEEGFE &R & nff

HEV 0 T8 & E BFLORKRRE L OBRICDWT
HEREW T -y B35 50T, 38 HEV BEHh
T 4 B HEV BRFIO AN L D BEENE VLV
EEBH 22, Tiabb, YK, bsviEY—-rkF
DBEY VEEDR P T AT § - —EfEs ¢ B HEV
BRGITHECEL, BlFo7o o EVERED
BEEZ 4 8 HEV BEFOANERIEL, LDEE
THdIEMNRENT WA (Tabled), ERNBROEH
4RO T, 38 HEV BBl b 258808
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SHREVY, IhE TIIRE SN T3 ERBEIE
BT 4500 9 flich 7 s 4 2 HEV ORRHFITH 2 2 £,
HELEBCTHI L ORER LB TELTY
26, 33'»35).

i

4 U A DIBGFEINFEI R — b OBEAD A7
5%, WA AYIC L BEBREBOER TR
TAHFRELTHEATHY, BAIODEL DV AR
BRI 80T, BETHOBVWIC L > THEEANC
W B RIGHEREAREOEEEVREL S L bAS
nTwa, HEVEGicBWwTd, 3HE b 4K
BEVEEEOEWFREZELELR T VLI L5 ho
T &7, HEV OB THOBRMNERE2HASHICTS
3 AT, SHOELLENOEELE, TDOVANVRE
B FHEF OB L 2 BT BEETH 5,
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