Int.J.Curr.Microbiol. App.Sci (2018) 7(6): 3768-3774

International Journal of Current Microbiology and Applied Sciences

ISSN: 2319-7706 Volume 7 Number 06 (2018)
Journal homepage: http://www.ijcmas.com

EXCELLENT
PUBLISHERS

Original Research Article https://doi.org/10.20546/ijcmas.2018.706.441

Evaluation of Histopathological Changes in Ducks Infected
With Newcastle Disease Virus

A. Arun Bharathi®”, P. Muthusamy®, S. Rathnapraba?, S. T. Selvan® and G. Srinivasan®

!Department of Poultry Science, Madras Veterinary College, Tamilnadu Veterinary and
Animal Sciences University (TANUVAS), Chennai-600 007, Tamil Nadu, India
Department of Animal Biotechnology, Madras Veterinary College, Tamilnadu Veterinary
and Animal Sciences University (TANUVAS), Chennai-600 007, Tamil Nadu, India
*Corresponding author

ABSTRACT

Newcastle disease (ND) is a highly contagious viral disease affecting most of the avian
species. The mortality of birds varies with the virulence and pathogenicity of virus that

NPT infects the birds and also with susceptibility of birds. Though ducks are resistant to ND,
Newcastle disease there are some studies reported that the susceptibility of some breeds of ducks to NDV. In
virus, Duck, Breed, this present study, two exotic breeds of ducks (White Pekin and Khaki Campbell) were
Susceptibility, experimentally infected with 10° Egg Infectious Doses, of velogenic Newcastle Disease
Pathogenicity Virus (VNDV) by subcutaneous route on 15" day of age to study the pathogenicity of
Article Info NDV in ducks. The birds were observed for clinical disease and gross pathology. The

clinical signs and death were noticed only in Khaki Campbell ducks and not in White
Accepted: Pekin. Clinical signs were primarily neurologic. Tissues were collected from ducks
25 May 2018 euthanized on 1%, 3, 7" and 21% day, of pest infection|or after, disease: assogiated death.
Available Online: The histopathology of collected tissues was studied by haematoxylin and eosin staining.
10 June 2018 The results confirmed that some of the NDV virulent strains caused the disease in ducks,

and played a role in the epidemiology of ND.

Introduction

Newcastle Disease (ND) is a highly  influenza (Anonymous, 2011). The virus
contagious viral disease of poultry, classified strains were classified according to the
as notifiable disease by World Organisation  duration of embryo’s death after inoculation
for Animal Health (OIE). It is caused by  of embryonated eggs, with those strains that
Avulavirus  belonging to the family  caused death the fastest (and therefore more
Paramyxoviridae. ND virus (NDV) can infect  virulent) termed velogens and those in which

over 200 species of birds, but the severity of  the embryos survived for much longer periods
disease produced varies with both host and  of time termed lentogens. Those strains

strain of virus. ND ranked as the fourth most falling in between were called mesogens
important disease in terms of the number of (OIE, 2008).
livestock units lost for poultry species, behind

highly pathogenic avian influenza, infectious  Geese and ducks are considered as the natural
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reservoir of NDV and research has shown that
virulent NDV can causemortality in some
ducks (Shi et al., 2011). Yabin Dai et al.,
(2014) reported that the Mallard ducks
appeared to be the most susceptible, where
the Pekin ducks was the most resistant to
NDV infection among 6 breeds of ducks
(Mallard, Gaoyou, Jinding, Shaoxing,
Shanma & Pekin). Nishizawa et al., (2007)
observed that White Pekin ducks were
resistant to the development of ND clinical
signs when challenged with velogenic NDV
and reported that vaccination is essential to
reduce elimination of virus.

Zhang et al., (2011) infected the ducks with
NDV/Duck/China/GD09-2/2009 and NDV/
Duck/China/SD09/2009 and noticed the
histopathological changes includes villus
missing and necrosis of epithelial cell
infiltration in the intestine, lymphocytes
infiltration and venous congestion in liver,
necrosis of massive tissue in spleen.

Lu et al., (2014) reported that moderate to
severe lymphoid necrosis was detected in the
spleen of geese infected with NDV by HE
staining at 2"and 4™d.p.i.

Regeneration of the white pulp and
congestion or haemorrhages in red pulp were
observed by 6Md.p.i. At later stage, the
number of apoptotic cells started to decrease.
There was no distinct demarcation line in
white pulp and red pulp.

Anis et al., (2012) infected the ducks and
chicken with 9a5b NDV intranasally and
observed the apoptosis mainly within the
germinal centres of spleen whereas in
chicken, numerous apoptotic cells in the peri-
ellipsoidal white pulp and the peri-ellipsoidal,
peri-arteriolar and peri-venous lymphoid
sheaths. In thymus and bursa, lymphoid
deletion was the main feature of chicken, but
only apotosis was noticed in duck thymus and
bursa.

Materials and Methods
Virus

The challenge virus used was a velogenic
NDV strain isolated in 10-day-old specific-
pathogen-free chicken embryonated eggs.

Amnio-allantoic fluid samples were harvested
and stored at deep freezer (-20°C) for further
use. The confirmation of virus in the allantoic
fluid was performed by Haemagglutination
test and also by polymerase chain reaction
using Haemagglutinin Neuramidase (HN)
gene primers. The virus challenge dose used
was 10° egg infectious doses, per bird,
calculated using the Reed and Muench
method (Reed & Muench, 1938).

Birds

This study was approved by the Institutional
Approval of Ethical Committee (IAEC). The
two duck breeds used for this study were
White Pekin (n=25) and Khaki Campbell
ducks (n=25).

Each breed was divided into two groups
includes Group 1 (n = 10) and group 2 (n =
15) as control ducks and infected ducks,
respectively. Feed and water were provided
ad libitum. After 2-week period of
acclimatization, the ducks in group 2 were
injected subcutaneously with the virus.

Sampling

The ducks from infected group that showed
severe clinical signs and ducks in the control
group were euthanized by cervical dislocation
at 1% 3 7" and 21% day of post infection.
The lung, spleen, proventriculus, intestine and
liver tissues from the control group were
collected and fixed immediately by
immersion in 10% neutral buffered formalin
for at least 24 hour for histopathology.
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Histopathological study

The representative tissue samples of various
target organs (Lungs, Liver, Proventriculus,
Intestine and Spleen) were collected in 10%
neutral buffered formalin in labelled bottles
during necropsy and preserved for atleast 24
hours before processing.

The collected tissues were subjected to
alcohol-xylene protocol for 16 to 18 hours
duration for dehydration and clearing of
tissues. Before subjecting it to processing, the
tissues were trimmed into smaller section and
washed under running tap water for 2-3 hours
to remove the preservatives from the tissues.

The washed tissues were placed in 50%
absolute alcohol for 4hoursfor removal of
fixative and initiation of dehydration of
tissues. Further, the tissues were subjected to
series of ascending grades of alcohol (70%,
80%, 90%) for 2 hours each and finally
absolute alcohol for 2 hours.

Later, the tissues were kept in xylene for 3
changes of 2 hours duration each for removal
of alcohol and clearing purpose.

After clearing, the tissues were kept in liquid
paraffin for 2-4 hours. Finally, the tissues
were embedded in paraffin cassette blocks
and were sectioned at 5pum using microtome.

The cut tissue sections were stained by
routine Haematoxylin and Eosin protocol and
were examined under binocular light
microscope.

Results and Discussion
Clinical disease and gross pathology
Clinical signs were first observed in infected

duck at 2" d.p.i. consisting of moderate to
severe depression with green—white diarrhoea,

anorexia and nervous symptoms. Few ducks
exhibited overt clinical signs on 3"d.p.i. Two
Khaki Campbell ducks in the infected group
exhibited obvious clinical signs including
paralysis and opisthotonus, died at 4"d.p.i.
White Pekin ducks did not show any clinical
signs which was exhibited by Khaki
Campbell. From 5™ d.p.i., there was reduction

in clinical signs and spontaneously no
mortality was recorded. Samples were
collected from three surviving ducks

euthanized to detect the histopathological
lesion at 1%, 3" 7" and 21°'d.p.i. respectively.
Splenomegaly, haemorrhagic thymus and
lungs were observed in infected ducks. The
non-infected control ducks appeared normal
throughout the experiment.

Histopathology
Khaki Campbell

Two Khaki Campbell ducks in the infected
group exhibited obvious clinical signs
including paralysis and opisthotonus died at
4™ d.p.i. Congestion was observed in brain
tissues on 3" d.p.i. (Plate 1a). On 7™ d.p.i.,
congestion (Plate 1b), focal glandular
infiltration (Plate 1c) and moderate lymphoid
depletion (Plate 1d) were noticed in lungs,
proventriculus and liver respectively.

White Pekin

In White Pekin ducks, the histopathological
changes were mild to moderate. In spleen,
moderate lymphoid depletion was noticed on
3" d.p.i. (Plate 2a) and lymphocytolysis and
new germinal layer formation was observed
on 21% dp.i. (Plate 2b).on 7" d.p.i.,
multifocal periportal hepatitis (Plate 2c) and
congestion (Plate 2d) were noticed in liver
and lungs respectively. Multifocal glandular
and mucosal mononuclear cells infiltration
was observed in proventriculus on 7" d.p.i.
(Plate 2e) and 21° d.p.i. respectively.
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Table.1 Histopathological lesions noticed in different tissues of Khaki Campbell ducks

’I/IJ/"‘ rﬁ4;\\¢’l\

Focal glandular infiltration in
Proventriculus on 3™ d.p.i

Moderate Iymph0|d depletlon in L|ver on
7" d.p.i.

Table.2 Histopathological lesions noticed in different tissues of White Pekin ducks

(2b)

Moderate Iymph0|d depletlon in spleen on
7" d.p.i.

Lymphocytolysis and formation of new
germinal centres in spleen on 21° d.p.i.
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Congestion in lung on 7" d.p.i.

Multifocal glandular MNC infiltration in
proventriculus on 7" d.p.i.

Moderate MNC infiltration & villi necrosis
in intestine

Intestinal villi necrosis and moderate MNC
infiltration was noticed in intestine on 7" d.p.i
(Plate 2f).

The present study focused on the
histopathological changes in the duck tissues
after infecting with velogenic form of
Newcastle Disease virus to study the
pathogenicity between two breeds of ducks.
Among ducks, White Pekin ducks were more
resistant to the velogenic form of NDV, while
other breeds were less susceptible to the
infection (Dai et al., (2014) and Nishizawa et
al., (2007)). The severity of disease and
mortality was noticed only in Khaki Campbell
whereas no mortality was observed in White
Pekin.

Khaki Campbell showed the nervous clinical
signs including torticollis, unilateral or
bilateral leg paralysis, etc and gross lesions
detected were haemarrhagic thymus and lungs
as reported by Lu et al., (2014) in geese.

The neurologic signs like twisting of head and
neck, unilateral or bilateral leg paralysis
observed in the ducks infected with NDV in

our present study were similar to the clinical
signs reported in 15 days old ducks infected
with NDV by Dai et al., (2014).

Thegross lesions were usually absent in the
birds developing neurological signs such as
torticollis, ataxia or a wing or leg paralysis.
However, in case of viscerotropic VNDV,
hemorrhage and necrosis of lymphoid tissues
was present, especially in the intestine, spleen
and thymus (Cattoli et al., 2011).

The histopathological lesions seen in White
Pekin ducks breed was more when compare to
Khaki Campbell as it shown the neurological
symptoms like torticollis, leg paralysis, etc.
The nervous clinical signs with less gross
lesion observed in present study were in
agreement with report of Cattoli et al., (2011).

The most remarkable and consistent gross
lesion observed in spleen organs was severe
lymphoid depletion and necrosis (Lu et al.,
2014). The major microscopic lesions
observed in the birds affected with NDV in
the present study were mild to moderate
lymphoid depletion and mononuclear cells
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infiltration. Ducks showed mild lymphoid
depletion and severe congestion in spleen on
1 d.p.i  whereas lymphocytolysis and
formation of new germinal centers was
observed on 21% d.p.i. Similarly, Lu et al.,
(2014) reported moderate to severe lymphoid
necrosis in spleen and regeneration of white
pulp at 6™ d.p.i.

Similar to the report of Goffic et al., (2006)
that the low expression of TLR3 in mammals
leads to efficient viral replication and
decreased lung lesions as no lung lesions
observed in Khaki Campbell ducks on 1%
d.p.i. might be due to the least expression of
TLR3 was observed in Khaki Campbell breed
in both lung and spleen tissues.

The less severity of haemarrhagic lesions,
lymphoid depletion and necrosis of various
tissues might be due to expression of IL2
gene in all the duck breeds as reported by
Susta et al., (2015), as IL2 partially decrease
the pathogenicity of virus by lessening the
tissue damage.

The ducks infected with vNDV showed the
villus necrosis and moderate mononuclear
cells infiltration in the intestine and multifocal
periportal hepatitis in liver was noticed as
reported in Zhang et al., (2011) as the duck
infected  with ~ NDV/Duck/China/GD09-
2/2009 and NDV/Duck/China/SD09/2009 and
observed the histopathological changes
includes villus missing and necrosis of
epithelial cell infiltration in the intestine,
lymphocytes infiltration and  venous
congestion in liver, necrosis of massive tissue
in spleen.

Though ducks and geese are considered as
natural reservoir and resistant to NDV, some
breeds are susceptible to the infection. When
comparing between the two ducks breeds,
Khaki Campbell is susceptible whereas White
Pekin is resistant to the NDV infection.
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