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Development of a live vaccine strain of duck viral hepatitis
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Abstract : Duck viral hepatitis is an acutic, highly infectious viral disease of young ducklings.
The most practical means for controlling duck viral hepatitis is the vaccination of ducklings or of
a breeding stock.

We attempted to develop a vaccine strain of duck hepatitis virus (DHV) using 4 Korean isolate
by serial chicken embryo passages The propagation of DHV in chicken embryos was carried 140
passages.

After the S0™ passage, of which the virus was non-pathogenic for ducklings. approximately
every 20" passage of the virus was tested for vaccinal efficacy. Both the 70" and 90" passage of
the virus gave good protection against challenge infection to a DHV-DRL reference strain(type 1)
and a virulent Korean isolate. The 110" 125" and 140" passage of the virus werc lz2ss protective
than the 70" and 90" passage, which means that more than 110" passage may lead to over-
attenuation of the virus.

Ducklings vaccinated with the chicken-embryo-adapted virus by oral, intramuscular or eye
drop administration showed earlier resistance to challenge infection from 3 to 7 days postvaccination.
Of the above methods, ducklings vaccinated intramuscularly presented the most rapid resistance
against challenge.

The minimum immune dose of the chicken-ernbryo-adapted virus in ducklings was also
studied. Ducklings inoculated with a dose of 10°° ELD, and below were not fully protected
against challenge with a virulent DHV, showing a protection rate of 67% to 73%, but ducklings

inoculated with a dose of 10*" ELD,, and over were completely protected.

Address reprint requests to Dr. Haan-woo Sung, National Veterinary Research and Quarantine Service, Miristry of Agriculture
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The virus yield of the chicken-embryo-adapted DHV was examined at 24hrs and 48hrs of the

incubation time in the allantoic fluid. embryo head and embryo minus head of the embryonating

egg. In all three components, the titer of the virus was higher at 48 hours than that at 24 hours

after incubation. And the titer of the virus was higher in the embryo minus head, embryo head

and the allantoic fluid, in order.

Field trials for evaluating the efficacy of the attenuated DHV as a live vaccine were done in

duck farms with about 25% mortality of flocks resulting from duck viral hepatitis. After the use

of the experimental vaccine, the mortality due to duck viral hepatitis was dramatically reduced in

the farms.

These results indicated that the attenuated DHV using a Korean isolate could be a pood candi-

date as a live vaccine strain of DHV in Korea.
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Table 1. Comparison of protectivity o: an attenuated strain of
DHYV isolate in a-day-old Pekin ducklings according
to chicken embrvo passqbc levels’

Vaccination dos: (} ID,W du«l\l
Passage levels -+ ——- - ‘
10%* 10" 10“

HSB 70th ,/Muoo 15,/15(000 157151001

HSB 90th 15/15(100) 15,/12(100) 15/15(100}
HSB 110th 12/15(80)  15,181000 15 /15/100)
H5B 125th 12/15(80) 13710871 14/13(93
HSB 140th 10/15(67) 10,'15(67: 12 /15(80"
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Table 2. The protective efficacy of an attenuated strain according to the route of vaccination

Challenge intervals”

Nonvaccinated control -

Rout( of vaccination®’

(DPV) Oral Intramuscular Eye-drop

L o 1/128% Y
3 0,/12(0%) 4/12(33%) 10,12(83%) 7 /12(58%)
5 0,10(0%) 9/11(82%: H/11(100%) 7 /10(70%)
7 - 0/9(0%) 12/12(100%) 12,/12(100%) 4,/9(100%)

hallcngcd orall', with 10 IDDO of DHV DRL-62
Du«.khng.s were vaceinated with 10
3 No. of the survived/No. of the challenged.

DPV: days postvaccination.
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Table 3. Determination of the minimum 100% protective
dose of an attenuated strain'’

Dose of inoculation
(ELDso/duck)

No. sunvived /No. challenged
%)

Unvaccinated control 2/25(8%)

o'’ 10/15(67%)
10%° 11/15(73%)
10*° /15(100%)
10 5,/15(100%)
5.0 - ,
5./15(100%)
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Table 4. Safcn of an anenuarcd strain in duckhng\

Group No. of the dead
Ddose” o
10 dose 0,/30

100 dose 0,730
Uninoculated control 0,730

HSB C}ié 22727

Ty duckling was \a\unatcd orally with HSB EI 100 of & dose of 167 =
EIDsp {1 dose), 1 FID;O 10 dose) or 1077 EIDs; (100 dose)
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Table 5. Field trials for vaccine cﬂinaa in dud\ farras suﬁQ nng from duck viral hup.itms

Farm Group Date
1 98.
kSC
2 98.
1 98.
2 98.
3 98.
JHB
4 98.
5 98.
6 98.
1 98.
KDI 2 93.

3 98.

i.m. : intramuscular injection.
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Table 6 V1rus titer in the various parts of ChJCl(Ln embryos

Inoculated virus titer Incubation time(hr) ————

A.llamou ﬂmd

15 24 27
]O g
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1077

43 5.7

. 24 4.3
1077

43 6.0

4 E

3
Ve 4o AES A%

1700} ol 4 1400 AR 4¢3 oo Aoy
ol S A Ak, 0 ol A A FE A we #
Agle] i 100%9) wepie] ¢t Ao e oy
N0t o) ARTE AFs wotd s e sl 7
poh A B ol Fe

2] g0 MAHF Y el r £AlE
A3 S E QPP LB BT Hopiol ¢
Egl0u ol M ATl X = LR F 0] A

3o WATe] H s WARE £ 7 100%
goluo] e A4 W Fe vl 107 FLD.

E10™ EID.gell 4 100
‘w(”"‘ IDle I
SoAE i e ‘}Elu} ol WAle] s o g
Qs %k

554 dfojel A4 Y

WA R 25% %) zﬂ x}

A iz okl WA RS

A WAE o Mgl 29 YR 1
=5

6. WAZ Aol ¥ Y FH%E G 23k
shob B elal upolel 27k A7ha b skt WY

t3

55}

S

7. Gough RE,

. Asplin,

Virus tlter\log“ hLD,O/O 2ml)

}mbryo head }mbrvo b v(ly \\nhout hmd
o "3‘8 | - 5.0 V
6.5 7.3
3.7 7 5.7
6.3 7.0
5.0 6.0
6.5 7.3

. Woolcock PR, Fabricant J. Duck hepatitis. In Disease

10th ed, Calnek BW, Burnes HJ, Beard
CW, McDougald LR and Saif YM, eds, lowa State
University Press, Ames, lowa, USA :661-673, 1997.

of poultry ,

. Asplin FDD, MclLauchlan. Duck virus hepatitis. Ver Re-

cord . 60:456-458, 1954,

. Fabricant I, Rickard CG, Levin PP. The pathology of

duck virus hepatitis. Avian Dis, 1:256-275, 1957.

. Asplin. The production of ducklinzs resistant to virus

hepatitis. Vet Record , 68:412-413, 1956,
An attenuated strain of duck hepatins virus.

Vet Record , 70:1226-1230, 1958.

. Crighton GW, Woolcock PR. Active :mmunization of

ducklings against duck virus hejatitis. Vet Record ,
102:358-361, 1978,

Speckman D. Studies with inactivated
duck virus hepatitis vaccine in breeder ducks. Avian
Pathol , 10:471-479, 1981.

. Hanson LE, Tripathy DN. Oral immunization of duck-

lings with attenuated duck hepatitis virus. Developments

in Biological Standardization , 33:357-363, 1976,

. Hwang J, Devenpeck LA, Dougherty 3rd E. Incidence



on commercial farms of duck virus hepatitis in white
pekin ducklings hatched from immunized and unimmu-
nized dams. Avian Dis 7:411-416, 1963.

10. Hwang J. Immumnizing breeder ducks with chicken em-

bryo-propagated duck hepatitis virus for production of
parentral immunity in their progenies. Am J Vet Res |
31:805-807, 1970

. Hwang J. Active immunization against duck hepatitis

virus. Am J Vet Res | 33:2539-2544, 1972

. Woolcock PR, Crighton GW. Duck virus hepatitis :

Serial passage of attenuated virus in ducklings. Vet Re-
cord , 105:30-32, 1979.

16.

- 116 -

R

. Woolcock PR, Crighton GW. Duck virus hepatitis :

The effect of attenuation on virus stability in duck-
lings. Avian Pathol , 10:113-119, 1981
R Annual Report. =@ 7 olirehziei el ol &

24, §ltabed B A ) 2934300, 1999.

o, 2Alg. 9 7hel wiel | ag] ele)
Eel -0 okinal ofgha=2 ehai 4] 40(1):100-108, 200,
Hwang J. Dougherty 3rd E. Distribution and con-
centration of duck hepatitis virus in inoculated duck-
lings and chicken embryos. dvian Dis, 8:264-268,
1964.



