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ARTICLE INFO ABSTRACT
Article History: A study was conducted during the period from August, 2015 to April, 2016 to survey the occurrence
Received 17" December, 2017 of viral diseases in chicken in and around Shillong, Meghalaya, to study the pathology and finally to
Received in revised form diagnose them by using common molecular techniques. A total of 370 dead and sick birds were
26™ January, 2018 collected from different organized and unorganized poultry farms in and around Shillong, Meghalaya.
Accepted 04™ February, 2018 Of these, 109 cases (i.e. 29.46%) were diagnosed as viral diseases. From 87 clinically suspected cases
Published online 28" March, 2018 for ND, 56 cases were diagnosed as positive (15.14%) basing on the clinical history, gross and
histopathology and finally confirmed by RT-PCR using a specific primer for F gene having a length
Key words: of 1662 bp. Most cases of ND were found to occur in 6-9 weeks old birds (35.71%), followed by 3-6
Newcastle Disease, (21.43%), 9-12 (19.64%), 1-3 (12.50%) and above 12 weeks old birds (10.71%) with percent
Molecular Diagnosis, morbidity and mortality of 35-50% and 25-35% respectively. Depression, emaciation, greenish or
Shillong, Meghalaya. white diarrhea, torticollis, conjunctivitis, paralysis, drop in egg production and soft-shelled egg with

respiratory signs were commonly observed. In few cases, chicken exhibited edema of the head, face
and wattles. The changes in the proventriculus included pin point hemorrhages at the tips of the
proventriculus glands, petechiae and ecchymoses in the mucosa. In both intestinal wall and caecal
tonsils haemorrhagic ulcers were seen. Hemorrhagic tracheitis with congestion and catarrhal exudates
were found in some cases. The spleens were enlarged, friable and dark red or mottled, while the
kidneys were enlarged, congested and swollen with urate deposition. Significant microscopic changes
were hemorrhages and necrosis of the proventriculus mucosa with mononuclear cell infiltration.
Caecal tonsil revealed hemorrhages, infiltration of heterophils in the lamina propria, lymphoid
depletion and formation of germinal centers. There were sloughing of tracheal mucosa with loss of
cilia and congestion, congested and pneumonic lungs, while brain sections revealed non-suppurative
encephalitis and perivascular cuffing. The present study suggests that Newcastle disease is occurring
in chicken population in and around Shillong, Meghalaya.
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INTRODUCTION NDV is endemic in many countries of the world (Ashraf,
2014). The epizootics of ND in poultry continue to occur in
Asia, Africa, Central and South America, while sporadic
epizootics occur in Europe (Naveen ef al., 2013). Major
panzootics of ND had been recorded from different parts of the
world (Qiu et al., 2011). The occurrence of ND has been
reported to be more in the dry season i.e. in winter season
(Nwanta et al., 2008). Virulent NDV causes 100% mortality
in fully susceptible chicken; neurotropic velogenic form of
NDV causes 100% morbidity and 50%-90% mortality in adult
and young chicks, whereas in mesogenic and lentogenic
*Corresponding author: Damodar Singh, Y., mortality is usually low except in young chicks (Saif, 2008).
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Newcastle disease (ND) is an acute infectious viral disease of
domestic poultry and other species of birds regardless of
variation in sex and age (Haque et al., 2010). Chickens and
guinea fowl appeared to be the most susceptible, followed by
pheasants, turkeys and ostriches (Capua et al., 2000). The
disease is considered endemic in wild birds worldwide and
they act as a reservoir (Lindh et al., 2012). It causes huge
economic losses to the commercial poultry farmers round the
world (Diel et al., 2012).
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Infection may take place by either inhalation or ingestion and
spread from one bird to another depends on availability of the
virus in an infectious form (Alexanderk, 1988). In acute and
severe cases death is very sudden and birds die without
showing any clinical signs (Calnek, 1991). In chickens, the
general symptoms are loss of appetite, listlessness, abnormal
thirst, weakness and drop in egg production, air sacculitis,
tracheitis and conjunctivitis. Respiratory signs can include
sneezing, gasping for air, nasal discharge and coughing,
whereas a clear intestinal symptom is a greenish watery
diarrhea. Nervous symptoms may consist of paralysis of wings
or legs, twisting of head and neck or complete paralysis (Khan
et al., 2011). The prominent gross lesions are haemorrhages in
small intestines, glands of proventriculus and caecal tonsil
(Hadipour et al., 2011).

Enlarged and congested spleen and swollen kidneys with urate
deposition are recorded (Gowda, 1992). Mucosal haemorrhage
and marked congestion of trachea, cloudy air sacs, caseous
materials in trachea and bronchi are also common (Singh,
2008). Microscopically, catarrhal or hemorrhagic enteritis with
infiltration of mononuclear cells in the mucosa and sub-
mucosa, haemorrhages at tips of proventricular glands are
common findings (Capua et al., 2000). There may be
lymphocytic infiltration in lungs, loss of cilia in trachea,
marked congestion and haemorrhage in alveoli (Pazhanivel et
al., 2007). Caecal tonsil reveals infiltration of heterophils in
the lamina propria, lymphoid depletion and formation of
germinal centres (Nakamura et al., 2008). Brain shows
disseminated = non-suppurative  encephalitis, = neuronal
degeneration, gliosis, focal spongiform changes and
perivascular cuffing (Jadhav, 1999).

Clinical diagnosis based on history, signs and lesions may
establish a strong index of suspicion but the laboratory
confirmation is still required. Haemagglutination (HA) and
Haemagglutination inhibition (HI) test, virus neutralization
test, Enzyme linked immune-sorbent assay (ELISA), plaque
neutralization test and reverse-transcriptase polymerase chain
reaction (RT-PCR) can be used for confirmation of the ND
virus (Chaka et al., 2013). This study reports the prevalence of
Newcastle disease in chickens in and around Shillong,
Meghalaya and will be the basis for further studies for
characterization of ND viruses. Both organized and
unorganized poultry farms in and around Shillong, Meghalaya
were visited regularly during the study period from August,
2015 to April, 2016 and the morbidity, mortality, age of
affection of various diseases were recorded. To assess the age-
wise variations in the incidence of the diseases, the birds were
grouped as 1-3, 3-6, 6-9, 9-12 and above 12 weeks old. In case
of mortality/outbreak of diseases in the poultry population, the
clinical signs exhibited by the individual bird during illness
were recorded in details according to the description of the
respective poultry farm’s owner or attendant. In addition,
sometimes some sick/moribund birds were kept under careful
observation with feed and water ad libitum till death to record
the detailed clinical signs along with other abnormalities.
Detailed post-mortem examination of all the dead birds was
performed and gross tissue changes were recorded carefully.
Representative tissue samples (heart, liver, spleen, lungs,
kidneys, bursa of Fabricius, trachea, proventriculus, caecal
tonsil, brain, feather follicles, etc.) showing lesions were
carefully collected in 10% formaldehyde solution for
histopathological examination. These were processed and
stained with Mayer’s hematoxylin and eosin (Bancroft, 1980).

The diagnosis of the disease was made mainly basing on the
clinical signs, characteristic gross and microscopic changes
and finally confirmed by detecting the viral genome with the
help of reverse-transcriptase polymerase chain reaction (RT-
PCR). In the present study, the disease was found to affect all
age groups of birds as similarly described earlier (Shankar,
2008). Maximum cases of the disease were recorded in 6-9
weeks old chickens (30.71%), which support the findings of
previous workers (Olabode et al., 2012). The percent
morbidity (35-50%) and percent mortality (25-35%) recorded
during the present study indicates that there might be
involvement of virulent NDV in these outbreaks.

Common clinical signs recorded during the present study
included emaciation, depression, laboured breathing with other
respiratory signs such as coughing, sneezing, and nasal
discharge. In most of the birds, the lower eyelids were
congested and swollen leading to conjunctivitis. Greenish or
whitish diarrhea was a frequent finding. Face, head including
the wattles showed oedema in some chicken. Nervous signs
like torticollis and paralysis were also observed. These
findings are almost similar to those of many researchers'’.
Some layer birds were seen to lay soft shelled eggs with severe
drop in egg production, which had been similarly described by
previous workers (Hadipour et al., 2011). Many birds were
found dead suddenly with few or no symptoms, which
supports the earlier description (Calnek, 1991). The most
common gross changes recorded during the investigation were
pin point hemorrhages at the tips of the proventricular glands
(Fig.1), while in few cases there were congestion, petechiae
and ecchymoses in the mucosa of the proventriculus.

Fig.2. Hemorrhagic lesions on caecal tonsils
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Haemorrhagic necrotic ulcers and enteritis with exudates were
also observed in the intestines, while haemorrhages and
necrotic lesions in caecal tonsils (Fig.2) were also recorded in
many cases. Similar lesions have been reported by several
workers (Khan et al., 2011; Hadipour et al., 2011; Gowda,
1992).

Fig.3. Enlarged, friable and dark red or mottled spleen

——y

Fig.4. Congested, edematous and hemorrhagic lungs

The gross lesions of the spleen and kidneys recorded during
this study are almost same as described by the researchers
(Hadipour, 2011; Nakamura et al., 2008) who recorded
enlarged, congested and swollen kidneys with urate deposition.
The lungs were mostly congested, edematous and hemorrhagic
(Fig.4) which might be due to the degenerative and necrotic
changes of the vascular endothelium caused by NDV.
Haemorrhagic tracheitis with catarrhal exudates was also
found present in many chickens (Fig.5) are in support of earlier
findings (Gowda,. 1992; Singh, 2008). In most of the birds, the
spleens were enlarged, friable, mottled and dark red in colour
(Fig.3). Pancreatic necrosis was also found in some birds,
which is in agreement with the workers (Nakamura et al.,
2008) who reported the presence of white spots in pancreas.

Most of the cases showed haemorrhagic enteritis with
infiltration of mononuclear cells in the mucosa and sub-
mucosa, while in some cases, there were congestion and
necrosis of enterocytes of the intestines. Hemorrhages and
necrotic changes were observed in the mucosa and sub-mucosa
of proventriculus in many cases (Fig.6). The caecal tonsils
showed hemorrhages, infiltration of heterophils in the lamina
propria, lymphoid depletion and necrotic changes.

Fig.5. Hemorrhagic tracheitis with congestion
and catarrhal exudates

Fig.6. Proventriculus showing haemorrhages
and mucosal necrosis (Hand E, 20X)

-ve = Negative control
+ve = Positive control
M = Marker (1 kb)
Lane 1=DIO 7
Lane 2= DIO 8
Lane 3=DIO 11

Fig. 7. 1.5% Agarose gel electrophoresis stained with Ethidium
bromide showing the PCR products (1662 bp) of ND virus in
tissue samples

Similar microscopic changes have also been described by
many workers (Capua et al., 2008; Nakamura et al., 2008).
The microscopic changes of lungs and trachea observed during
the present study are almost similar to those of previous
workers (Pazhanivel et al., 2002) who found para-bronchial
lymphoid cell hyperplasia along with hypertrophy of bronchial
epithelial cells, lymphocytic infiltration in lungs, loss of cilia
in trachea, marked congestion and hemorrhage in alveoli. In
most of the cases, the spleen sections showed depletion and
necrosis of lymphocytes. Congestion, haemorrhages and
interstitial nephritis observed in the kidney sections support the
earlier report (Nakamura et al., 2008). Non-suppurative
encephalitis and perivascular cuffing observed in the brain
sections are in accordance with the earlier reports (Nakamura
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et al., 2008). In the present study, the clinical diagnosis was
made on the basis of history, clinical signs, gross and
microscopic lesions. Then, laboratory confirmation was done
by RT-PCR for detection of the NDV viral genome (i.e. F
gene) (Fig.7). Out of 87 clinically ND suspected cases, 56
(64.37%) cases were found positive for NDV viral genome.
Similarly, many workers (Thomazelli et al., 2012;
Mohammed et al., 2013) had applied RT-PCR for detection of
NDV. In conclusion, the present study revealed the prevalence
of Newcastle disease (15.14%) in chicken in and around
Shillong, Meghalaya which could be diagnosed basing on the
clinical history, signs, gross and histopathology and confirmed
by RT-PCR with detection of the viral genome.
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