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2008 SFHSREB M RIRE 7 Bk < 5B R 5 5 4

BRE . ENE. RER. BEE. EXH. EEH

THEREZEERBEHLESRMT

WE BEH2008F6 ARESREHMBAERT RS, BRRRIEF , Hit

DBt 21 BREE , RUFISMRMEREERERS - 18 HRE—BBIRX AR
£ ( Duck Hepatitis A Virus type 1, DHAV-1 ) & 3 # ICPI 2Bl A& 1.75, 1.31
% 0.175 2 Fi¥Hf&%E ( Newcastle Disease Virus, NDV ) 2008 fFE2 2003 £
DHAV-1 2 BE¥R A VP1 2R R S EBR A LUIME 99.2% K 99.6% , B2 5886 &
ERMELIETRSIE 92.3% K 95.4%, FiE DHV 2 BE#RS A4 DHAV-1 R
BREERM , FHEEA 533 F7.67, FEMERSEHKEA DHAV-1, AL
DHAV-1 ZEEBREBREPESH & 1 HESE &7 &L 2008 £ 2/ EHK
EITHE , BFREZEHE 100%MiB , HREFXTERS A 42.9%E 69.2%. 1R
B EDHT , ARZEAETLE DHAV-1 BERE | YERSSEREMME
B DHV ABPTiE Ko

B85 - BATLGE , AT E , EILD .
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EERBESERSERNBARFIINTR ,
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REAEEMAT 2 ( Duck Viral Hepatitis, DVH ) 2
—EHBRNSMBEMNER  BRABETERELL
RIFR , WIRAWAT%EE ( Duck Hepatitis Virus,
DHV ) 4, 155 DHv{ﬁ%f‘ SRR EESMED T
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DHV-I, II, 12, 115 LADHV—IﬁﬂFEiJE\ 9 R B
W, BF3EE AR BERE S| 8 2 LT EAHEI0% M
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picornavirus , {E 2FE&3D ( RNA dependent RNA
polymerase, RdRp ) BB B FHHNEHE , B4
DHV-II EEDHV-Il — Bt B B R EMR B &5 &
( Astroviridae ) (100

2007 B8, BEIRPEERRRTMERB
FF %58 ( new serotype DHV, N-DHV ) 2ERF %I
RiESIEBEE , & EN-DHVEEDHV-I19 B R
Avihepatovirus , BT ERFHEBME. KiELR
#ERAGDHV-IB 25 ¥ ADHAV-1, DHAV-2%DHAV-3
=&mER, DHAV-1B1 R ZDHV-I , DHAV-2&
DHAV-339BMN-DHV , HFDHAV-2E& BB K HI
& , DHAV-3B A ER AR P EBEER 3, 13, 14

H2008F6 AR , AT REIPEEREIE16
AE SR ARIRT RIS, BERA21EH 6+ 2 B
E|18#KDHV-I X 3¥ENDV, KREBFEHFIIFHT. F
NEH. FTERELAREBDYRREHBRIRET2008
FoBR B ERREEZRR,

MR 75 A

M

1. BRERR  FRHTPERBEEBRGERERMHAREA
EREMKRER EH ENE. SEERRER
Bz 3 E 16 AW BT R HIAREE, HEH 21 BIK

2. Btk BEEZSRIFELEARBYAER
BESFTZ 8 Bt SPF BiERs |, HEE o 8,

3. BRE BEEMEAYUSE DHAV-1 8 1 HES
IS MBEEMOERER.

&

1. WEIH  BERBENEKRBE 9 BIEK
10-20%ZL 7 , #&2 &0\ 2330xg, 30 min, 4°C )#% ,
LA ESERIZEER 8 Bt SPF BATRAFRERE  WiEE
EE%2ZE5 ARTERBRERRIKR | #
#EEREA,

2. BBHmERE: 254 5886 HEMK 2008 FEH
D BEBRIASEIE 106070 EIDso , #EHBIES
X&eZ 1 Bt SPF & |, BEEGEK 3 X, BAM
B—il, F3XER%E 1B, RUOBERNHES

%ME , AR 56 "CIEENLEEE 30 7 i,

3. HAIEHY : KBMOIERES ERET, 9, 20085
DHAV-17 BERIT 10 EEHER , MAFER
10157 2DHAV-1 5886f5 14 MME , K37 °CE
607 iE, B—HEBFEH2IE - BBERE!
EEIESHESPFRIT A RER: | KREFTHE
EE )5 - MBERSRTERRMEIEHREZ
HENETEE1020 (NI22.0 ) B E | FAIBLH
EADHAV-1,

4. RT-PCR : # B QlAamp® Viral RNA Mini Kit
( QIAGEN Ltd., Hilden, Germany ) 5 EX
SEETRRERK ML, 5 5I500720/1DKND
370F 5| 7 fTDHAV-1 VP12 R RNDV FER
B BRI I8 12)0

5 F % 9 # : LA MegAlign i & ( LaserGene;
DNAStar ) 2 ClustalW 75 1T 5 S HE 7 &AL
MHEPEE, AMEGA 4.0MUE{L D HTEEE |
HE1T2008 F 7 B ¥R E241 ¥k 2 B B A DHAV-1,
DHAV-2 % DHAV-3fA & 2 VP1 Bk RER 7
P2 BIRBARDM (K1)

6. BHERFEFER : UAFHE# 203D DHAV-1EE
WERE (1050TCIDso/BI £ ), ALAEST1 B s 8
. REETA , 7 B 1035EIDs0 2 08D-8
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HITDHAV-1ENDVHE(L , ST R ERER. 18
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MR #E 1L % Z DHAV-1 %5 B 4k 139 7 LA 4 DHAV-1
5886 B MG EMBET L P,

2. RT-PCREF5IZ#7
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SROEERE 220 , ¥ E18#%KDHVEI B R
DHAV-1,
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# 1. DHAV EHELRER

mER EEK iR BE
DHAV-1 K411 AE Tseng et al., unpublished
03D =P Tseng et al., 2007
04D =P Tseng et al., unpublished
05D AE Tseng et al., unpublished
06D =) Tseng et al., unpublished
08D-3~18 = Tseng et al., unpublished
Chiba Japan Tseng et al., unpublished
Saitama Japan Tseng et al., unpublished
5886 xE Tseng et al., 2007
R85952 £ Kim et al., 2006
DRL-62 £ Kim et al., 2006
H o Tseng et al., 2007
DHV-HS M Kim et al., 2007
DHV-HSS M Kim et al., 2007
C80 B Ding and Zhang, 2007
S H Feng et al., unpublished
R A Luo et al., unpublished
XZ H Wang et al., unpublished
A66 B Zhang et al., unpublished
X A Zhang et al., unpublished
ES3 B Zhang and Guo, unpublished
HP-1 B Zhang and Guo, unpublished
AV2111 H Liu et al., 2008
SH H Liu et al., 2008
SYI H Liu et al., 2008
SY2 H Liu et al., 2008
SY3 H Liu et al., 2008
SY4 H Liu et al., 2008
SY5 H Liu et al., 2008
SY6 H Liu et al., 2008
Z107-1 H Liu et al., 2008
Z107-2 H Liu et al., 2008
yAl H Liu et al., 2008
ZJ-A H Liu et al., 2008
ZJ-A2 H Liu et al., 2008
DHAV-2 90D = Tseng et al., 2007
04G = Tseng et al., 2007
DHAV-3  AP03337 FAE Kim et al., 2007
AP04009 M Kim et al., 2007
AP04203 M Kim et al., 2007
AP04114 M Kim et al., 2007

FS A He et al., unpublished
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& 2. DHAV-1 DB ERERE EERFIELUME ST

% Identity

03D 08D-3 08D-4 08D-5 08D-6 08D-8 08D-9 08D-10 08D-11 08D-13 08D-14 08D-15 08D-16 08D-18 5886

(a) BRI
03D n 90.3* 993 993 994 993 992 994 994 99.4 99.4 994 99.3 99.2 92.4

08D-3 [ ] 994 100 996 100 999 996 99.6 99.6 99.6 100 99.9 100 924
08D-4 [ ] 994 996 994 993 996 99.6 99.6 99.6 996 994 993 92.7
08D-5 ] 99.6 100 999 99.6 996  99.6 99.6  99.6 100 99.9 924
08D-6 ] 99.6 994 99.7 99.7 99.7 99.7 99.7 99.6 994 92.6
08D-8 | 999 996 996 99.6 99.6  99.6 100 99.9 924
08D-9 | 94 994 994 994 994 999 99.7 923
08D-10 ] 99.7 99.7 100 100 99.6 994 99.6
08D-11 ] 99.7 99.7 99.7 99.6 994 99.6
08D-13 ] 99.7 99.7 99.6 994 99.6
08D-14 ] 99.7 99.7 99.6 99.6
08D-15 [ ] 100 99.6 99.6
08D-16 [ ] 99.6 99.4
08D-18 | 99.3
5886 |

(b) RKERF5I
03D [ ] 100 996 100 99.6 100 996 100 99.6 99.6 100 100 100 100 95.8

08D-3 ] 99.6 100 99.6 100 99.6 100 99.6 99.6 100 100 100 100 95.8
08D-4 ] 996 992 996 992 99.6 99.2 99.2 99.6 99.6 99.6 99.6 95.4
08D-5 ] 99.6 100 99.6 100 99.6 99.6 100 100 100 100 95.8
08D-6 ] 996 992 99.6 99.2 99.2 99.6 99.6 99.6 99.6 95.8
08D-8 ] 99.6 100 99.6 99.6 100 100 100 100 95.8
08D-9 ] 99.6 99.2 99.2 99.6 99.6 99.6 99.6 95.4
08D-10 ] 99.6 99.6 100 100 100 100 95.8
08D-11 ] 99.2 99.6 99.6 99.6 99.6 95.4
08D-13 ] 99.6 99.6 99.6 99.6 95.4
08D-14 ] 100 100 100 95.8
08D-15 ] 100 100 95.8
08D-16 ] 100 95.8
08D-18 ] 95.8
5886 [
m: 100,

a: BAClustal W pair-wise alignment/E &,
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* 3. REREARER

|R KEHK WE% AR *
1 2 3 4 5 6 7 8 ST
03D & 08D-8 0/14* 0/14 0/14 0/14 0/14 0/14 0/14 0/14 0
e (0/14)
08D-9 0/14 0/14 0/14 0/14 0/14 0/14 0/14 0/14 0
(0/14)

YRR 08D-8 0/14 014 114 3/14 1/14 1714 0/14 0/14 429
(6/14)
08D-9 0/13 013 213 413 113 113 0/13  1/13 69.2

(9/13)

a: JETCTRB/AEBER.

M1 2 3 4 5 6 7 8 9 10 111213 M

1. LA 0720/1D 5| F#41T 2008 £ DHAV-1 fmEH VP1 ZEBRIBIF | 1911818 840 bp 2B EMBBMEY. M :
100 bp BEZEEE , 1 £ 13 955 08D-3 £ 08D-18 % 13 #hIFHH VP1 BRI IEEY
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08D-08
08D-18
08D-09
08D-16
08D-17
08D-05
08D-03
FosSD-12
| 08D-06
03D

i706D

0sD-14
08D-10
08D-15
L O8D-04

04D
oS

W

o DHANW-1
SY6

SY1
AV2111
ZI07-1 I
ZI07-2
SY2
SY-3
SY-5
SY-4
ZI07-3_|

ZI-A
Ix
— c80 I
AG6
ZI-A2 _

Chiba
{LSaitama I11
H 1

DRI 62

DHWV-HS
— RE5952
HP-1

s I

. |
100 ES3
NF
5H
R |
DHV-HSS v
5886 0 vI_|

100 j04c ] DHAWV-2
20D

,—FS
100 AP04203
AP04114

AP03337
AP04009

DHAW-3

oos

2. BADHV-I VP1 £ KRB 54E ClustalW HEF % , LA MEGA 4.0 2 #7882 2 Neighbor-joining 77 51 1T 2008
FHE DHV 2 BERREEM 40 #k DHV 2 BREEHE D . &R DHV-I LAESD A DHAV-1, DHAV-2 &
DHAV-3 , FiE DHAV-1 B9 k9B8 TW ERE, RIFRKREREE,
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03D
| osD-09
06D
08ED-05
08D-14
08D-03
08D-08
_osD-12
08D-17 W
08D-18
08D-16
_llosD-15
08D 10
L osD-06
08D 04
{—USD—ll
1 1,08D-13
0sD
04D |
ZI-A
C80
X I
A66
ZI-AZ
SV4
ZI07-3
SY6
SY1
SY3
SY2
ZI07-2
ZI07-1
SYS
AVZ111
Chiba
DHV-HSS
DRL-62
DHV-HS
5886

Saitama

DHAWV-1

11

100

- |

i N
RE85952

4' HP-1 :l

‘\r
100 os4c j DHAV-2

L ooD

FS
AP0O4203
AP0O4009 DHANW-3
AP03337
AP04114

99

0.05

3. BLDHV-I VP1 2 REEBF 5 ClustalX BEF# , 2L MEGA 4.0 2 #7888 2 Neighbor-joining 75 %17
FRBIEZ D . &R DHV-| AT ESD A& DHAV-1, DHAV-2 % DHAV-3 , #idh DHAV-1 AILLE— S BE D
A EERAE, AEH 2003 FLlE 2 DHAV-1 DBKEBRABMNHN TW ERE, SBERARERZRE,
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Characterization and Sequence Analyses of Duck Hepatitis Viruses
Isolated in 2008

C. H. Tseng*, Y. H. Shih, P. W. Chen, L. Q. Jian, T. S. Huang, C. C. Huang

Animal Health Research Institute, Council of Agriculture, Executive Yuan

Abstract Severe outbreaks of duckling and gosling hepatitis, caused by duck hepatitis virus
occurring in Taiwan since June 2008 were studied; 21 strains were isolated from specimens. Among
them, 18 samples were identified to be duck hepatitis A virus type [ (DHAV-1) and 3 samples were
identified to contain the Newcastle disease virus (NDV) after sequence analyses and serologic tests.
Based on the virus sequence data, the virus causing the outbreaks was confirmed to be DHAV-1.
Similarities of VPI nucleic acids and amino acids of the 18 isolates were 99.2% and 99.6%
compared with the DHAV-1 from 2003 and were 92.3% and 95.4% compared with the 5886 vaccine
strain. All these DHV isolates could be neutralized by a standard serum against DHAV-1, and the
neutralization indices were between 5.33 and 7.67, indicating that all these isolates belonged to
DHAV-1 group. In addition, the one-day old ducklings vaccinated with DHAV-1 vaccine by
intramuscular route all survived DHV/2008 challenge on the 74 day post vaccination. The
protection rates of vaccinated groups of ducklings were 100%, but the mortalities for
non-vaccinated control groups of ducklings were 42.9% and 69.2%, respectively. According to the
results mentioned above, we suggest that the outbreaks are caused by the DHAV-1, but not by any

mutants or other serotypes of DHV.

Keywords: duck hepatitis virus, Newcastle disease virus, phylogenetic analysis
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