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Abstract: The rapid mutation and widely spread of duck hepatitis A virus (DHAV) lead to the vast economic loss of the
duck industry. To prepare and evaluate bivalent inactivated vaccine laboratory products of DHAV, 6 strains were screened
from 201 DHAV-1 strains and 38 DHAV-3 strains by using serotype epidemiological analysis in most of the duck factory.
Vaccine candidate strains were selected by ELDs, and LDs, tests in the 6 strains. Continuously passaged, the 5th passaged
duck embryos bodies grinding fluid was selected as vaccine virus seeds. The virus seeds were treated with formaldehyde
and water in oil in water (W/O/W) emulsions, making into three batches of two bivalent inactivated vaccine laboratory
products. The safety test, antibody neutralization test, challenged protection and cross immune protection experiment
suggested that the vaccines possessed good safety, and neutralizing antibodies were detected at 7th day and the challenged
protection rate reached 90% to 100% at the 14th and 21st day. Moreover, immune duration of ducklings lasted more than
five weeks. However, cross-immunity protection experiments with DHAV-SH and DHAV-FS only had 20%-30%. The two
bivalent inactivated vaccine laboratory products of duck viral hepatitis were effective and reliable, providing a new method
as well as a new product for DHAV prevention and control.

Keywords: duck viral hepatitis (DVH), inactivated vaccine, immune efficacy
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43 2000 (1]
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(14] Woolcock 1%
DHAV-3
SPF 100
[16]
DHAV
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1 DHAV-SH 3 DHAV-FS
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1.1 mEK
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DNA marker DL5 000 Taq
DNA dNTPs AMV RNase
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Promega

14 HmEMNER
DHAV-SH DHAV-GD DHAV-FJ

DHAV-PT DHAV-FS DHAV-BZ ( 6
DHAV) 10
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24-120 h 11
15 20 C

15 mENSTEYFEE
6 DHAV F;s
Trizol RNA
cDNA GenBank
DHAV-1-R85952 (DQ22654.1)  DHAV-3-FS

(EU877916.1) Primer Premier
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(1) PCR 10 uL PCR
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Fz1 WNESFEEFMEFL L. 3RS Y
Table 1 Primers for detection of DHAV

Primers Primer sequence (5'-3")

P1 GTTCCAAATGATGATTATTATG
P2 GGATCTGATTAGTACCAGATAAG
P3 CCCATGTCTAAGTCTCTATGAAT
P4 CTGAAGGTGTCTGTATCCAAG

16 HHEAIBMNE
6 DHAV
3 000 r/min 5 min 10
5 0.1 mL/
37 C 120 h 24-120 h
Reed-Muench
(ELDso)

1.7 FHHME
6 DHAV F;s

10 5 1
0.1 mL 7d
Reed-Muench
(LDso)
1.8 ZEizEEFITHIL
6 DHAV ELDs, LDs

DHAV-SH  DHAV-FS

DHAV-SH DHAV-FS 15
Fis
ELDsy

19 ZHRGEEE KW= A &
DHAV-SH DHAV-FS  Fs
2%o

-80 96 :4 -80
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(Montanide ISA206) 94

-80 6 2 116 C
30 min
1.5
1 3 000 r/min
5 min 1%
0.005%
4 C LW2013001
LW2013002 LW2013003
1.10 EMRELE
[18]
3
111 =21
1 10
0.4 mL 5 BALB/c 10
04mL 4
6 0.4 mL
14d

1.12 FEE PRI IS RPiLe

420 1 2
360 60
3 120 3

7 14 21 28 42 63

20 10
10
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113 &R XIRPIRE

60 1 3 1
(DHAV-SH) 3 (DHAV-FS)
20
0.4 mL/ 14d 10
DHAV-FS 10 DHAV-SD
1 000 LDs, 14d
2 £R
21 mESTEYNFLEE
134 352
DHV 201
DHAV-1 38 DHAV-3 DHAV-1
DHAV-3
6 DHAV cDNA PCR
229 bp (DHAV-1) 311 bp
(DHAV-3)
DHAV-SH DHAV-GD DHAV-FJ] DHAV-PT

DHAV-1
DHAV-3 (1
2

DHAV-FS DHAV-BZ

2.2 f&/%E ELDsy 5 LDy BYMZE

6 DHAV  ELDs, LDs
6 DHAV
DHAV-SH DHAV-FS ELDs, LDs,
( 2 DHAV-SH
DHAV-FS
23 RESMHIRAE
DHAV-SH DHAV-FS 15 Fris

=10"° ELDsy/mL

Bl 6#NEHHK RT-PCRANER

Fig. 1 RT-PCR identification of six isolate strains.
1-4: represent type 1 strains: DHAV-SH, DHAV-GD,
DHAV-FJ, DHAV-PT, respectively; 5-6: represent
type 3 strains: DHAV-FS, DHAV-BZ, respectively; 7:
negative control; 8: marker DL5 000.

A
GTTCCAAATGATGATTATTATGCCTGCCTACGCTGGTT

AGCAACACCTGCTTGTTTTITTITCAAAATAACACACAAC
CAGCATATGGTCAGACACGATATTTTAGGTTTATCAGA
TGTGGCTTTCATTITAGGTTGCTTIGTGAATGCCCCCTCT
GGCTCCGCTGGAGCGCTCATGCTAGTTTGGATGCCCTA
CCCCTACTGCCGGGTCTTATCTGGTACTAATCAGATCC
B
CCCATGTCTAAGTCTCTATGAATTTTGTAGTGGTTAGC
CTACCACCCCTTGGCCACTAATTICTTIGGCTTICTGTTIT
GGGATCCACCATATCTTGGAGGTGGTGCTGAAATATTG
CAAGCCACTTGGTATGTGTGTGTTTTCTAAACATGAAG
CTTTGGTGCAGTGGTTTTGGACAAGGAAAGGCTAGTG
TTTGGTCTGGGTACAAACCCTTGTTGTGAAACGGATTA
CCGGTAGTAGCATCTAGTGGTTCCAGTCCATAACATGA
GTGTATGGTCTAGAGTGGACATAGCTIGGATACAGACA

CCTTCAG

2 DHAV-1 71 DHAV-3 M4 Tl F 4 R
Fig. 2 The results of molecular sequencing. (A)
DHAV-1. (B) DHAV-3.
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Table 2 Titration of ELDso (Median embryo lethal
dose) for duck embryos and LDs, (Median lethal
dose) for ducklings

( 4
2.6 EE BRI

Strains ELDsy/mL LDso/mL
DHAV-SH 10°0% 107 0.4 mL/ 7 14 21 28 42 63
DHAV-GD 1079 1029 ( 10" )l
DHAV-FJ 107°% 1071 7 DHAV-SH
DHAV-PT 10°% 1072 DHAV-FS 100-64_10075
DHAV-FS 10762 10720 10%62_10°72 7 28
DHAV-BZ 10 10" (DHAV-SH  DHAV-FS
1048 101.33) 63
7
ELDs 0( 3)
DHAV-SH DHAV-FS
T WERE
Fs ELDso/mL 27 WERE
73 71 1 7 14 21 28 42
10~ 107"
63 Fs DHAV-SH DHAV-FS
2.4 MR 0.2 mL
3 7 30%-60%
3 14-21d 90%—100% 28d 100%
25 TEMH 714 28d  100%
3 28 d ( 9
BALB/c
14 d
F 3 ZStRERE LY E S ey B AR A
Table 3 Test of physical properties about three batches of inactivated vaccines
Vaccine batches
Items
LW2013001 LW2013002 LW2013003
Appearance Uniform milky emulsion Uniform milky emulsion Uniform milky emulsion
Viscosity (s/0.4 mL) 7.6 7.7 7.9
Dosage forms W/O/W type W/O/W type W/O/W type
Sterility test No bacterial growth No bacterial growth No bacterial growth
Formaldehyde residue (%) 0.158 0.160 0.154
Thimerosal content (%) 0.004 8 0.005 4 0.005 0

Stability No demulsification

No demulsification

No demulsification
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x4 ZMAEREFEEF MR SN
Table 4 The safety test of three batches of
inactivated vaccines

Vaccine batches

Animal
species LW2013001 LW2013002 LW2013003
Duckling = - -
Rabbit = - -
BALB/c 3
Mice
2.0 -e- DHAV-SH
-2 DHAV-FS
L5 —4— Control

=
W
T

Neutralizing antibody
=

o
o

7 14 21 28 35 42 49 56 63
Days post immunization

3 MFRMHFAEBM (KL 10" R7R) REERH:ES
Fig. 3 The VN titers (Shown as 10") of serum
antibodies in immunized ducklings.

%5 DHAV-1#1 DHAV-3 WHEPitie

2.8 REXZXXRIFIARE

1 DHAV-SH
DHAV-FS 14
DHAV-SH DHAV-1
80% DHAV-3
30% DHAV-FS
DHAV-3 80%
DHAV-1 20%
( 0

3 i

DHAV-SH 3  DHAV-FS DHAV

ELDs;=10 %% LDs=10>" Gough
[10]

DHAV-SH  DHAV-FS
15 ELDs;=10""' Fs
-80 -80

Table 5 The protection against challenge with DHAV type 1 or 3

Vaccine

Immunizing Immunizing Challenge Challenge

Protection rate at different time points (d)

Numb
batches number does (mL) does (mL) strains moer 7 14 21 28

0.2 DHAV-SH 10 5/10 9/10 9/10 10/10
LW2013001 120 0.4

0.2 DHAV-FS 10 6/10 9/10 10/10 10/10

0.2 DHAV-SH 10 3/10 9/10 9/10 10/10
LW2013002 120 0.4

0.2 DHAV-FS 10 4/10 10/10 9/10 10/10

0.2 DHAV-SH 10 5/10 9/10 9/10 10/10
LW2013003 120 0.4

0.2 DHAV-FS 10 5/10 9/10 9/10 10/10

0.2 DHAV-SH 5 0/5 0/5 0/5 3/5
Control 60 —

0.2 DHAV-FS 5 0/5 0/5 0/5 3/5
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*6 HEXXIAIFKE Oo/W Montanide ISA206
Table 6 Cross-protection experiment
Challenge Ducklings  Protection

Batches strains incidence rate (%) W/0
DHAV-SH  1/10 90 W/0 [20]
DHAV-1
DHAV-ES 7/10 30
DHAV-SH  8/10 20 DHAV
DHAV-3
DHAV-FS 0/10 100
DHAV-SH 10/10 0
Control DHAV-1 DHAV-3
DHAV-ES 8/10 20
(24]
[13] [15]
[25-26]
0.4 mL
[27]
7-21
90%—-100% 5d
DHAV-1 DHAV-3
DHAV
[20]
[21]
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