CHAPTER 11

REVIEW OF THE RELEVANT LITERATURE

History

In 1923, Baudet ’# ibreak of an acute hemorrhagic

disease in domestic A Bacterial cultures

were negative. However,.he reproducéd the disease experimentally in

domestic ducks suspensions filtered

through a Chambe l that the disease was

due to a spet_:ii_‘ic diick#adapt : \ \\ plague (8). Later, in

bt Was unable to reproduce
the disease experimentall ‘ . geons, rabbits, guinea
pigs and rats. ., hat the disease was unrelated to
duckling hepatitis, ff‘!&-ﬁ@ le disease and that it was

& new and comple

termed duck plmﬂ
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predoninantly in the gastrointestinal tissue (10). At present "duck

ducks, which he

virus enteritis" is still acceptable as a designation.

In addition to the Netherlands and the United States, duck
plague has been suspected in China {.111 and confirmed in France

(15), Belgium (14), India (12), England (17) and Canada (16).



The first outbreak of duck plague in Thailand occurred in
September 1976 in Ampur Bangpakong in Chacherngsao. The disease
broke out in a flock of 1-year-old-pekin ducks. This was followed
?,, the rapid spread of the infection through 28 flocks within the
same area, killing approximately 115,000 ducks (between 1 day old
and 2 years of age) within 2 months (18, 19).

Disease Features

Duck plague efs iformes i.e. birds

belonging to the and dopmesticated

ducks, geese and by contact with

infected birds direct exposure to
contaminated materigle #ind equi: 18] o i ) .. Free access to ponds,
moats and pools uﬁd wedly i spread of contamination
(21). The : 3 ays and birds of all ages
are susceptible. ‘ _prad rop by 20-100% (20). In some
flocks, an inappa ' ho_discaze way prevail. Also,
mortality may be jl ciulh dﬂmnnisting both of

duck plague and lntmy: bacterial inf tion (22).
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or totally, «covered with a yellow or grey pseudomembrane

(diphtheritic plague). Similar lesions may appear in the cloaca
mUcCoSA. Annular bands in the small intestine are hemorrhagic and
visible on the serosal surface. Extravasation of bleood in the

abdominal and thoracic cavities and petechiation on the heart are

9



also associated with the disease. Lesions in the esophagus are
considered pathognomonic (11, 23-27). Key microscopic lesions of
duck plague consist of hepatocytes and epithelial cells of the
gastrointestinal mucosa, with the formation of intranuclear type A

inclusion bodies. (28-30). These lesions may be considered
suggestive of duck plague infection.

The virus will Lhrotis w rland L and a Berkfield
e, - 3
N. Candle but not thedlgh' « Seita E.E. Pilter. The duck plague

virus, however, filter when treated

with ethylenedianm (11). Virus in

suspension may be pésséd pore membrane of 0.22 um

porosity, but infecti a membrane of 0.10 um

porosity (31),

Viral ﬂ ivation ' hat the virus is
{ gl

The virus is rendered

tmte@ The infectivity is
(o]
lost after heating at’'22 C for 30 days. The virus is also rendered

saceive ol b hrded b Vel bk e 22" o 9 .
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a leasura.hle reduction of titier. At pH 3 and 11, the virus is

inactive after heu@g

rapidly inactivated. The virus is sensitive to both ether and
chloroform. Viral infectivity is reduced 4 logs by exposure of the

virus in suspension to chymotrypsin, trypsin and pancreatic lipase
(31).
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An observation of thin sections of virus-infected cell
cultures 4B hours after inoculation under an electron microscope
revealed viral particles in both the -m:clm and cytoplasm of the
cell. In the nucleus, the particles were approximately 91 um in

diameter, with a core approximately 48 um in diameter. Smaller

viral particles of approximat 32 um in diameter were also

observed in some nuclei. » approximately 181 um in

diameter, with a densely &t ad,'oreﬁ. were observed in the

cytoplasm. These ‘;:,,-r LN

structure of the vi

/ “ 32}- The virion of
duck plague containeddt cnucleic-ac determined by means

: velope. The capsid

of enzymatic digestio

- joresaen %\ que (31,32). The duck
plague virus has \ n to the herpesvirus
group. Initially, | : ; an intranuclear particle
that matured and moved

(32).

asm and extracellular areas

‘e
While dif " *n  strains of duck

plague virus have hl?en noted, all strainu appear immunologically
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virus.
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Virulent duck plague virus is cultivated on the
choricallantoic membrane (CAM) of 9-to-12-day-old duck embryos when
blood or tissue suspensions from waterfowl carcasses are used (11).

The embryo shows extensive hemorrhage and dies after 5 to 15 days (2).



Repeated attempts cultivate virulent duck plague virus on

chicken embryo by using different routes failed. (35,36) After its
th

12 passage through embryonated duck eggs, the virus became lethal
to chicken embryos. During the process, the pathogenicity of the

th
virus with regard to ducks decreased raﬁidlr. After the 10

till be infected; after the
@encﬂ dinpp-enred and thus
the ducks were no longer endas s, however, retained

its antigenicity suscept ‘ r:.ll:s against challenge

inoculation (36).

chicken embryo passage,
th

20 passage, however,

Duck emb . aten o 1 virulent virus died

96 hours or more a ity rate depended

upon the virulence f the inoculum. The

viral concentration suspension than in an

6.5
embryo suapennmn or in—,@ Ta titers were as high as 10
144 hours and RS Ras ‘ period in a CAM
suspension of elhﬂm'”' g €

sac (CAS) and 144 hoyrs into the postinoculation period in a similar

skl ﬂnugysg %g}w@qlﬂg A
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inoculation with chicken embryo-adapted duck plague wirus peaked

ed v‘E the nhnr.inallmtuic

between 72 and 192 hours after inoculation. There was, however, a
lag phase of 48 hours before any of the embryos died. Viral
concentration was highest in the CAM after 144 hours and in the

amnioallantoic fluid (AAF) after 96 hours. The viral concentration



was highest in the CAM and AAF, whereas the viral titer was low in

embryo and yolk suspensions (37).

Virulent duck plague virus was also propagated in duck
embryonic fibroblast. Cytopathogenicity and eosinophilic, granular,
intranuclear, inclusion bodies were observed in the infected cell.

The inclusion bodies appeared as

as 12 hours after inoculation

with the virus (38). )g!utinnte chicken, duck,

horse or sheep erythroeybes-when iliu—i—hﬂ‘fer solutions are used

as the diluent {11)/ — \

Minute plae cell cultures were

inoculated with a nbryos that had died

= th
subsequent to inoculati f rus, on the 5 day after

inoculation. The p.'l.,ﬁ iameter, circular, and

: ; not increase in si:g,
even after 5 days of inaiﬁﬁié" M-the virus was passaged 5
t_ines in duck embrys-ce ' ie6y—ii-pioduceminute plagues, 1 to
2 mm in diameter, D.n v Eﬂ- in diameter, in a

th
ratio of 1:2. The la;inun number of agues was found on the 6

. of the ﬂtwfg.sg]mq@w QIh ) Fhes foraed wish

the chicken ?lhl‘]’ﬂ attenuated virus fn ed a t:le area; they
e Ry RARADTRIUBIIHBAR Y i
virus., 1viru11mt viral plaques measured 1 to 3 mm at 4 DPI, 7 mm at
6 DPI and about 10 mm at 14 DPI. When the attenuated vinn'; was
plated on the chicken embryo cell cultures, the plagues that were
produced were identical in size and morphologic properties to those

produced in duck embryo cell cultures (39).



Rgcentlr, virulent duck plague virus was propagated by using
American Type Culture Collection cell line 141 (CCL-141) - line of
embryonic duck fibroblast cells. (40, 41, 42) As observed under a
microscope, the sequence of changes produced by duck plague virus
began 42 hours into the postinoculation period with cell fusion. By

th
the 66 hour, holes had appes

adl in some foci, and after 76 hours
nearly all foci exhibi

debris (41).

Suspected ti bmit q  for r ry virus isolation
should be homogenized agd £iltered of tpeated with antibiotic to

prevent bacterial contamination. Suseeptible,

day-old ducklings,
ock ‘

from a pathogen-free f1 oculated intramuscularly in the

d . sugpected material.
Morbidity, as weli gs : DS '*‘ 3 to 12 days after

&

leg muscle with 0.5

i
inoculation. Typital duck plague lesions m

be found on necropsy
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a good indicator of duck plague virus (3).
Embryonating Duck Egg

Primarily, the virus can be isolated by propagation on the

choricallantoic membrane of 9-to-14-dav-old embryonating duck eggs.
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The infected embryo may die with typical lesions, 4 to 10 days into
the postinoculation period. If initial attempts at isolation are

negative, the chorioallantoic membranes can be harvested for further

blind passages (26).

Cell Culture

The virus can k embryo cell cultures

(44, 45) and duck e 11) (41,42). Both the
cytopathic effect of g As| f?{--«.i _plague forming ability
have already 9, 44 , 45

Muscovy duck cell

cultures produced of wvirus yield and

plague forming abil ost sensitive systen

for isolating the vir ures produced a greater

number of virus per cell 1,46) but the latter do

have a number of advnntagi ;jnilahilitr, uniformity and

the fact that th In 1980, it was

‘found that viru Tv
o
’ Hherean the 1ens-v1rn1ent isolated plagqued only

ot tu.pmtﬂalunﬁﬂ wﬂﬁeﬁ G Sy Tor duck plague

at temperatures of
o
between 37 - 41.5

isolate to gfow within a whn‘p range of teuperntures lur be a good
o) GRS PR} i
(48).

Serologic Identification

The neutralization test and microtitration in cell cultures
are carried out (33,42). In addition, the use of embryonating egg

has also been reported (36). Serologic identification of duck
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plague virus is usually made by means of the virus neutralization
test. Suspected samples are harvested and tested with specific duck

plague virus antiserum by means of the alpha neutralization test
using the "constant serum-diluted virus" method (49).

"An  increase in the serun neutralization titer following

convalescence from the dis e strate the progress of the

disease within a parti neutralization index

(NI) of 1.75 and more ace of infection with duck

plague virus (2-4, neutrelizing antibody detected by the

beta neutralizati luted serum) (50,51),

titers of .'I:B_nr hig t (50).

e
immunoflyor ;%_,I.
¥
successfully in detect gm D 1ague
Itk :

particularly in some stral

The IF) has been used

igen in infected tissue,
not form plaques (52).

However, there L-ﬂe,.-. yroblem: ith ¥, i fTalse positives and

negatives, in -agdition to wh ‘”' be difficult to

interpret (48).

e AP A ) e ot o

developed to ‘detect duck pln%ue virus. Thiu pruced is simple,
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especial y when used on the tissue of ducks dying of the disease
(53).

Immunity

Birds which have already,recovered from an attack of duck

plague virus are immune to reinfection by the disease (3,4). Active
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immunity has been demonstrated following use of a modified live
virus vaccine (37). Parental (egg-transmitted) immunity has been
shown in ducklings. It was then arranged that the progeny of
-breeder ducks, whose u_m' has a virus neutralizing antibody level
of 103‘5, develop passive maternal immunity. This protection seems

to diminish rapidly hucnusq " f the 13-day-old ducklings died

when exposed to a c:ha.lﬁ__ ' virus (54). Moreover,

(3). Passive imiitnization sfer of antibodies to

There i::l 10 reporte (ment plague infection.

Prevention is ach "'{l"— birds in environments

plague virus.a The disease which is

e R
P IRELSR T e

Attenuated Live-Virus Vaccine

free from exposur

An embryo-adapted strain of duck plague virus that is
avirulent in terms of domestic ducks has been developed by Jansen

(2,3,4,57). This modified virus has been used extensively and
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successfully in the Netherlands. This virus was propagated in
chicken embryos and in chicken embryo cell ¢ultures and was cloned
by plague selection. After an assay test for potency and safety, it
was released for use by the duck industry for the immunization of

their birds (36,58). It is possible to vaccinate ducks by means of

intramuscular injection (36)
drinking water (62). @

A study by J

urul method (6,61) or via the

3.58 :
10 per 0.5 ml of

attenuated vacci -" ective dose (PD ).

Ducklings given this se/soba 8 aousl) ;ﬁa;'-=bdectud to chnllgzge
with 105.53 ‘7 - _. virulent virus and
withstood the che ; Tﬁfﬁ'"'” _r_; acGination of the virus
administered to breeder d a~f}fﬁ : uce detectable antibody,
whereas, two vaccinat: pﬁ 7;--35" level of neutralizing

antibody (59).

#ith others that had been

vaccinated Hith At ren

elop neutralizing
antibody (59). ] ﬁi@i others that had been
vaccinated with a nted vnccin did not develop neutraliziug

antibody. 'lﬂ uﬂ% 'ﬂtﬂ u@wﬂimﬁ not transmit the

vaccine virus to the susceptible ducks (58).

RN IUAMINENAY

the newly isolated Sheridan 83 strain of duck
plague virus was found to be apathogenic to ducks (50). Inoculation
of ducke with this virus resulted in the production of antibodies
that enabled the ducks to resist challenge with a virulent strain of

duck plague virus. Passive immunization was also reported (55).
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Inactivated Vaccine

A study was undertaken to compare the serologic and
immunologic response of white Pekin ducks to a tissue cnltnre'. of
live attenuated and inactivated duck plague virus. The wvirus,

(o)
inactivated by 0.05 acetylaziridine (AEI) at 37 C for 6 hours,

induced as great a serologi the live attenuated wvirus.

] guckn prnt.eetipn against

T —

A—
challenge. Preparati ~ ‘ P-prupiulmton& ( BPL)
did not afford ' 11lenge inm:ulntiun. with

virulent wirus

This inactivated pre

ne preparations not
completely inactivai " o+ found V:f : less protective than
the 1live virus, £ : us prov ded the ducks with no

protection whatsoever/(60).

The level of immini BWPLy tormalin-inactivated duok

plague vaccine ww_-' he same vaccine was
combined with ined £ would seems that the

adjuvant enhanced mn immun produced thm vaccine (5).

f a Q/

e §4 8 A HAGH BT s vir
neutralizing q"l.ﬂt‘.."uiln:»‘l'.:i' and ghe nhil.it of vaccilved ducks to
o QT S TR AR 2 e
(4 ,5.5,35.51}. This then raises the question whether such
protection is due to a cellular-mediated immunity (4). Vaccinated
birds were resistant to infection as early as day 1 after
vaccination, a fact which was considered attributable to the

interference phenomenon (7,57,59,63).
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