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Field isolates of Newcastle disease virus (NDV) were subjected to polypeptide analysis using SDS-PAGE.
On electrophoresis the NDV proteins were settled into several peptide components related to structural
elements of the virus. The field isolates of NDV were recovered from different outbreaks in commercial
chicken flocks. The virus grew well into 9th day old embryonated chicken eggs. The presence of virus in
harvested allantoic fluids was assessed by Haemagglutination Test (HA). The HA titer of virus ranged
from 1:512 to 1:1024. All the field isolates were purified by chloroform extraction method. Same quan-
tities of samples were loaded on 12.5% discontinuous SDS-PAGE system. There were 6 to 13 polypep-
tides recorded with a molecular weight ranged from 12 KDa to 160 KDa. The results of SDS-PAGE
denoted that the indigenous isolates of NDV are almost identical and comparable with vaccines. SDS-
PAGE, using 12.5 percent gel is a simple, economical, and easy way for the characterization of NDV
and other viruses. Furthermore, the potency of the vaccines can easily be checked through this tech-
nique and comparison can be made between field and vaccine ND viruses. It is recommended that more
work should be done at the molecular level of local isolates of NDV to confirm the molecular nature of
these isolates.
� 2019 The Authors. Published by Elsevier B.V. on behalf of King Saud University. This is an open access

article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction
The poultry industry is one of the major industry after textile in
Pakistan (Ismail, 2017). Recently, the government has announced
certain incentives to expand this industry, which has resulted in
high density poultry farming. The massive contribution of the
poultry industry to healthy nation and GDP is threatened by the
problems, which may be viral, bacterial, parasitic and nutritional,
or of unknown etiology (Siddique and Javed, 1989; Alsahami
et al., 2018). Around the world, poultry has faced many socioeco-
nomic crises due to viral poultry diseases with every passing year
like Newcastle disease (ND) is one of them (Yune and Abdela,
2017).
The respiratory problems are major hazard to the development
of this industry. Among these respiratory problems ND is one,
which causing heavy economic losses in Pakistan poultry (Ashraf
et al., 2016). Newcastle disease (ND) is a fatal disease of poultry
in many parts of the world (Leslie, 2000). It causes some great eco-
nomic losses, particularly in developing countries and acts as a
trade barrier (King, 1996; Westbury, 2001). NDV is a single
stranded RNA virus with a genome length of about 15.2 kb
(Aldous et al., 2003; Ashraf et al., 2016). Losses from production
inefficiencies are usually of greater concern than losses from mor-
tality, although the later and reported to be economically signifi-
cant in broilers.

Haemagglutination Test is widely used for the diagnosis of ND
virus in morbid samples, but it cannot diagnose sub serotypes of
the virus. For serotyping of isolated virus SDS-PAGE may be used
as a useful tool for an identification of different serotypes of the
same virus, depending on the molecular weight of the protein frac-
tions (Hemmatzadeh and Kazemimanesh, 2017). In this way we
can also isolate and identify new serotypes of a virus which
emerges in a specific area. The objective of this research work
was to characterize Newcastle disease virus by using SDS-PAGE
molecular technique to improve the rapid diagnosis of the disease
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and continued surveillance of the commercial and non-commercial
poultry.

2. Materials and methods

2.1. Collection of samples

Broilers, layers, and non-descript birds were examined for, the
evidence of ND and for the isolation of the virus. The source for col-
lecting samples included the birds that brought for treatment at
the diagnostic laboratory in Samundri, Punjab, Pakistan. In addi-
tion, outbreaks of the disease reported from poultry farms, located
in and around Faisalabad, were also attended and material col-
lected for isolation of the virus. All the dead birds were autopsied
and those showing lesions of the disease their internal organs
(spleen, lungs and liver) were collected and stored in a deep freezer
till required for processing (Jordan, 1990).

2.2. Isolation of virus

The samples, prior to their processing, were thawed at room
temperature. Thereafter a 20% solution of the tissues was made
in physiological saline and homogenized with the help of pestle
and mortar. Antibiotics (penicillin 200 I.U and Streptomycin
200ug/ml) were added to suppress the possible bacterial life, gain-
ing entrance through extraneous contamination or already present
in the pathological material (Anonymous, 1989). The material so
processed was subjected to filtration, for eliminating traces of par-
ticulate matter, and dispensed in sterilized containers (Reddy et al.,
1997).

2.3. Fertilized eggs and Haemagglutination Test

Eight-day old chicken embryonated eggs were obtained from
the Poultry Experimental Station, University of Agriculture, Faisal-
abad, Pakistan and kept them in the incubator at 37 �C. The incu-
bated eggs were candled and a 1 ml sterile tuberculin syringe
containing inoculum (0.2 ml) was inserted into the allantoic cavity
of each egg through the shell (Senne, 1989). After 48 h. The allan-
toic fluid was aspirated with the help of sterile Pasteur pipette and
was stored at �20 �C until further use (Buxton and Fraser 1977). 1%
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Fig. 1. The Standard Curve plotted by the Rf values of each Sta
RBCs were made and Haemagglutination Test performed for NDV.
Discontinuous Buffer System of Lammli (1970) was used for sepa-
ration of NDV proteins.

2.4. Qualitative analysis of proteins by sodium-dodecyl-sulphate

The vertical gel electrophoresis system was used for the separa-
tion of polypeptides of different molecular weights of NDV. All the
purified virus samples were by following the methodology of
Reddy et al. (1997). ‘‘The standard curve was plotted by calculating
the Rf values of each standard protein against the log 10 of its
molecular weight (Fig. 1). The approximate molecular weights of
the unknown polypeptides were determined by finding its Rf value
on the standard curve and reading the log 10 molecular weight
from the ordinate. The anti-log of this number was the molecular
weight of the protein” (Reddy et al., 1997).

3. Results and discussion

All the allantoic fluids harvested from the chick embryos were
initially tested for haemagglutination. The haemagglutination titre
ranged from 1:64–1:1024 (Table 1).

In lane A, the field isolates of NDV presented nine peptide bands
having Mol. wt. ranged from 103 to 23.9 KDa. In lane B, the field
isolates of NDV presented ten peptide bands having Mol. wt. ran-
ged from 103 to 16.0 KDa. In lane C, the field isolates of NDV pre-
sented twelve peptide bands having Mol. wt. ranged from 158.75
to 13.8 KDa. In lane D, the field isolates of NDV presented twelve
peptide bands having Mol. wt. ranged from 159.00 to 13.3 KDa.
In lane E, the field isolates of NDV presented ten peptide bands
having Mol. wt. ranged from 98.77 to 8.4 KDa. In lane F, the field
isolates of NDV presented four peptide bands having Mol. Wt.
range 98.03–13.7 KDa. In lane G, the field isolates of NDV pre-
sented three peptide bands having Mol. wt. ranged from 98.03 to
19.4 KDa. In lane H, the field isolates of NDV presented three pep-
tide bands having Mol. wt. ranged from 98.03 to 19.2 KDa. In lane I,
the field isolates of NDV presented twelve peptide bands having
Mol. wt. ranged from 115.55 to 14.7 KDa. In lane A, the field iso-
lates of NDV presented seven peptide bands having Mol. wt. ran-
ged from 103 and 13.99 KDa. In lane B, the field isolates of NDV
presented seven peptide bands having Mol. wt. range 103 and
y = -0.6163x + 1.4103
R2 = 0.9891
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Table 2C
Molecular Weights of Field Isolates of NDV.

Band M A B C

MW (KDa) MW (KDa) MW (KDa) MW (KDa)

1 116.0 103.3 103.3 106.43
2 66.2 90.64 90.64 93.04
3 45.0 61.22 61.22 61.22
4 35.0 52.14 52.14 53.52
5 25.0 41.2 41.2
6 18.4 28.46 28.46
7 14.4 13.99 13.99

M = Marker; A-C = Field isolates of NDV.

Table 1
Identification and Confirmation of NDV by Haemagglutination Test on virus grown in Allantoic fluid.

Sr. No. Well numbers

1
1:2

2
1:4

3
1:8

4
1:16

5
1:32

6
1:64

7
1:128

8
1:256

9
1:512

10
1:1024

11
1:2048

12
(con.)

A + + + + + + + + + � � �
B + + + + + + + + � � � �
C + + + + + + + � � � � �
D + + + + + + + + + � � �
E + + + + + + � � � � � �
F + + + + + + + + + + � �
G + + + + + + + + + � � �
H + + + + + + + + + + � �
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13.99 KDa. In lane C, the field isolates of NDV presented four pep-
tide bands having Mol. wt. ranged from 106.43 to 53.52 KDa
(Tables 2A–C).

The isolated virus grew well into 9th day old chicken embryos.
The infected chicken embryos were alive till 48 h. post-inoculation.
The embryo death might be due to the virus induced agglutination
of erythrocytes. The HA titers of AAF harvested from the chick
embryos 48 h ranged from 1: 64–1:1024. Similar findings were
also reported by Manin et al. (2002) and Hemmatzadeh and
Kazemimanesh (2017). The chick embryos supported the extensive
virus replication. This could be the possible reason of the wide use
of chick embryos for ND Virus growth.

Among several protein fractions of field strains fragmented by
SDS-PAGE, the peptide of Mol. wt. of 160 KDa was found to be
Table 2A
Molecular Weights of Field Isolates of NDV.

Band M A B C D E

MW
(KDa)

MW
(KDa)

MW
(KDa)

MW
(KDa)

MW
(KDa)

MW
(KDa)

1 116.0 103 103 158.75 159 98.77
2 66.2 92.4 91.3 120.4 117.7 88.3
3 45.0 67.9 70.3 102.9 100.6 67.5
4 35.0 62.4 60.8 82.3 84.4 59.9
5 25.0 51.2 52.5 74.5 74.9 48.6
6 18.4 40.4 41.2 57.7 58.1 39.4
7 14.4 35.5 35.2 44.9 44.6 32.3
8 28.4 27.3 37.4 37.1 26.5
9 23.9 20.9 27.1 28 18.2
10 16 23.6 22 10.5
11 19.2 18.7 8.4
12 15.7 15.3
13 13.8 13.3

M = Marker; A-E = Field isolates of NDV.

Table 2B
Molecular Weights of Field Isolates of NDV.

Band M F G H I

MW (KDa) MW (KDa) MW (KDa) MW (KDa) MW (KDa)

1 114.7 98.03 98.03 98.03 115.55
2 69.7 69.3 68 66.2 96.2
3 54.7 31.1 34 32.3 83.2
4 33.55 20.2 19.4 19.2 77
5 24.88 13.7 65
6 19.88 57
7 13.33 46.8
8 41.2
9 36.2
10 27.3
11 23.3
12 19.9
13 14.7

M = Marker; F-I = Field isolates of NDV.
present in Lanes B, C and I (Table 1) and that resembled in Mol. wt.
of large protein (L) as described by Parker and Collier, (1990). The
Mol. wt. of approximately 93 KDa was found in lanes A, B, D, E, F, G
and H (Table 2C) which resembled the haemagglutinin-
neuraminidase (HN) protein in their electrophoretic mobility,
reported by Bolen et al. (1982). The polypeptides with Mol. wt.
of 20, 28, 30 and 34 KDa were similar (Alsahami et al., 2018). Apart
from the above mentioned proteins of Mol. wt. 120, 80, 74, 60 and
45 KDa were also found in local isolates. These findings were
upheld by the results of Vijayarani et al. (1992) and Al-Hadid
(2016).
4. Conclusion

It has been concluded that the NDV can be isolated from the
field outbreaks. It can be propagated in chicken eggs and identified
by its stable and differential haemagglutination property. The
results of SDS-PAGE denoted that the indigenous isolates of NDV
are almost identical and comparable with vaccines. SDS-PAGE,
using 12.5 percent gel is simple, economical, and easy way for
the characterization of NDV and other viruses. Furthermore, the
potency of the vaccines can easily be checked through this tech-
nique and comparison can be made between field and vaccine
ND viruses. It is recommended that more work should be done at
the molecular level of local isolates of NDV to confirm the molec-
ular nature of these isolates.
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