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ABSTRACT

The protective efficacy of live and inactivated NDV- genotype II vaccines against challenge
with velogenic Newcastle disease virus (VNDV) genotype VII (Chicken/USC/Egypt/2014),
was evaluated in vaccinated groups (G1, G2, G3, G4 and G5) with inactivated vaccine on
day 7 and live vaccine (LaSota) on days 7 and 15, in addition, with live V4 strain either on
day 1 (G1) or on day 25 (G2) or in both days 1 and 25 (G3) and challenged on day 32 of age.
The protection percentages were 96%, 96%, 96% and 88% in G1, G2, G3 & G4, respectively,
vs 4% in non-vaccinated challenged chickens (GS5). Moreover, the tracheal and cloacal viral
shedding were 30% & 100% ; 0% & 0% ; 0% & 30%; 0% & 30% in vaccinated challenged
G1, G2, G3 & G4, respectively, vs 100% & 60% in non-vaccinated challenged G5 at 3 DPC,
whereas, the tracheal and cloacal viral shedding were 0% & 30% ; 0% & 0% ; 0% & 0% ;
30% & 60% in vaccinated challenged G1, G2, G3 & G4, respectively, vs 100% & 100% non-
vaccinated challenged G5 at 7 dpc. However, the clinical signs, gross lesions and serological
response were monitored till 14 dpc. Our results revealed that the inclusion of V4 vaccine
strain in vaccination program is providing superior protection against NDV genotype VII
and good safely replace live (LaSota) in early and late vaccination practices.
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INTRODUCTION RNA polymerase (L) (Kattenbelt et al., 2006).
Newcastle disease (ND) is highly contagious Genotypically, APMV-1 is classified into two
disease in chickens and turkeys and one of the classes designated as class | and class Il. The
most important diseases of poultry in the world, majority of APMV-1 strains, including both
the infection causes sudden death with high virulent and non-pathogenic strains, belong to
mortality (Ahmed et al., 2017). The causative class Il within which are classified the viruses
agent of Newcastle disease virus (NDV) is an of economic importance to chickens, while
enveloped, single stranded, non-segmented and class | isolates mainly circulate in wild
negative sense RNA virus, which belongs to waterfowl (Aldous et al.,, 2003). APMV-1
genus Avulavirus, subfamily Paramyxovirinae strains have traditionally been classified as
and family paramyxoviridae in the order lentogenic ~ (low  virulence),  mesogenic
Mononegavirales and is designated as avian (intermediate virulence), or velogenic (highly
paramyxovirus 1 (APMV-1) (Mayo, 2002). In virulent) based on the presentation of clinical
addition, NDV genome is of approximately 15 signs in susceptible specific pathogen free
kb that contains six genes major encoding chickens (Alexander and senne, 2008).Virulent
major structural proteins such as: nucleocapsid APMV-1 strains are the causative agents of
protein (NP), phosphoprotein (P), matrix Newcastle disease (ND), one of the most
protein (M), fusion protein (F), hemagglutinin- economically important diseases for poultry

neuraminidase (HN), and the RNA dependent production worldwide (Alexander and senne,
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2008). Virulent viruses belong to genotypes V,
VI and VII are highly mobile, spread globally
and are responsible for the majority of recent
outbreaks in poultry and wild birds worldwide
(Dimitrov et al.,, 2016). Recently VNDV
genotype VII infection has been reported to
cause outbreaks in commercial poultry farms
and showed more severe symptoms and high
mortalities (Ahmed et al., 2017).In many
countries, prophylactic vaccination is applied to
control ND (Sonoda et al., 2000). Nowadays,
the strains of NDV used to produce ND
vaccines, such as LaSota and B1, are
phylogenetically in the same genotype of
viruses isolated in the 1940s but are
phylogenetically divergent or distant from
strains causing the recent outbreaks of ND
(Miller et al., 2007 & Hu et al., 2009). In some
regions in the world vaccines containing
lentogenic virus strains such as Ulster 2C, F
and V4 are also used (Senne et al., 2004).
Furthermore, application of an intensive
vaccination policy and annual use of ND
vaccine has increased, but ND outbreaks have
still occurred periodically across the world,
even in well-vaccinated farms have raised
questions about the antigenic variation of NDV
and the efficacy of conventional vaccines (Cho
et al., 2008).

MATERIALS AND METHODS
Chickens:

One hundred and twenty-five, 1-day-old broiler
chicks were obtained from a commercial
hatchery, which possessed maternal derived
antibody (MDA) against NDV using HI test.
The chicks were floor reared under natural day
light in strictly isolated experimental rooms
previously cleaned, disinfected, and provided
with commercial broiler starter ration. Water
and feed both provided ad-libitum.

Newcastle disease virus and vaccines used in
experiment:

e Live freeze —dried NDV vaccine genotype Il
V4 strain (Vaxsafe), vaccinal dose equal 6-
log-i10 EIDso/ bird, obtained from
(Bioproperities, Australia).
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e Live Divalent wvirus vaccine against
Newcastle disease virus (NDV) and Infectious
bronchitis virus (IBV) diseases, vaccinal dose
contains 6-log-10 EIDso of the NDV strain
LaSota and 3-log-10 EIDso IBV (serotype
Massachusetts), obtained from (Boehringer
Ingelheim, Germany).

e Live LaSota strain genotype Il, vaccinal
dose contains 6-log-10 EIDso / bird, obtained
from (Boehringer Ingelheim, Germany).

e Inactivated oil emulsion NDV
(Volvac® B.E.S.T.) (AI+ND) genotype Il
LaSota strain vaccine, vaccinal dose equal
EIDso = 8.2 -Log-10 / bird, obtained from
(Boehringer Ingelheim, Germany).

All vaccines were obtained under clean and
complete aseptic conditions from local agency
(IFT) international and were used in different
vaccination regimes in this study as shown in
Table 1.

Newecastle disease challenge virus:

Velogenic ND virus used in the challenge, was
kindly obtained from Prof. Dr. Hesham Sultan,
professor of birds and rabbit diseases, Faculty
of Veterinary Medicine, University of Sadat
City, and was characterized by sequencing as
VNDV  genotype VIId designated as
(Chicken/USC/Egypt/2014) under accession
no.; (KM659400) on GenBank.

Sampling
Blood samples:

Chicken blood was collected from wing vein
and kept in slop position at 37°C for one hour
then at 4° C over night. Sera were separated by
centrifugation at 3000 rpm /10 minutes and
stored at -20 C till tested. Sera were inactivated
at 56°C for 30 minutes before testing.

Tracheal and cloacal swabs:

Swabs were collected 3- and 7-days post
challenge in sterile phosphate buffer saline,
swabs were routinely processed individually.
Infected materials were pooled and centrifuged
at 500 rpm or 10 minutes.

NDV reference antigens and antisera:

e ND LaSota vaccinal strain was propagated
in ECE and diluted to 4 HAU to be used as HA



antigen in haemagglutination inhibition (HI)
titration of ND antibody.

e Known positive and negative NDV antisera,
were obtained from MSD international, B.V.
Boxmeer, Holland, supplied by local agency,
and used in HI test according to (OIE, 2012).
Haemagglutination Inhibition (HI) test:

HI test was carried out according to the OIE
manual, 2012 using 1% suspension of chicken
red blood cells. The HI antibody titer was
determined as the reciprocal of the highest
serum dilution that had complete inhibition of
haemagglutination.

Assessment of viral shedding by RT- PCR:

RNA from tracheal and cloacal swabs was
extracted usinglIntron viral gene-spin viral RNA
extraction Kits according to the manufacturer’s
instructions. Two primers were used to amplify
254bp specific fragment in the F gene of
VNDV according to (Kant et al., 1997). The
primers sequences were; ND A F 5-TTG ATG
GCA GGC CTC TTG C-3, and ND C R 5'-
AGC GTY TCT GTC TCC T 3.

Thermo Scientific Verso® 1-Step RT-PCR
Ready-mix Kit was used. First-strand cDNA
synthesis was accomplished by incubating the
mixture for 15 minutes at 50°C then at 94°C for
4 minutes for inactivation of Verso RT enzyme
and initial denaturation. 40 amplification cycles
of 94°C for 1 minute (denaturation), 50°C for 1
minute (annealing) and 72°C for 1 minute
(extension) were conducted followed by a final
extension cycle of 5 minutes at 72°C. After the
end of PCR run the PCR product was analyzed
with Agarose gel Electrophoresis using 2%
Agarose gel stained with Ethidium bromide.

Statistical analysis:

Whenever necessary, analysis of variance —test
(ANOVA) two way ANOVA was used for
study the significant differences. The statistical
analysis was carried-out using SPSSPC+
version (16)-computer program.

RESULTS

Clinical signs, post-mortem gross lesions, and
mortalities:
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Birds were monitored for two weeks (WK) post
challenge for presence of clinical signs and post-
mortem gross lesions (PM. The birds in
vaccinated challenged groups showed signs of
dull appearance, decreased in water and feed
intake at 3 days post challenge (PCh), also Mild
greenish diarrhea was observed.

Clinical signs in non-vaccinated challenged
(G5) started 2 days pch with marked decrease
in feed and water intake, marked depression
with sleepy appearance at 3 days pch. Severe
respiratory  sounds, conjunctivitis, nasal
discharge 4 days pch, and paresis ended by
nervous signs (tremors in head, neck and
torticollis in head) observed in the remaining
live chicken (Fig. 1).

Postmortem lesions varied from mild to severe
lesions. Non-vaccinated challenged (G5) showing
characteristic pm lesions of severe tracheitis,
severe congestion of chest muscle, liver, pancreas
and swollen Kkidneys, mottled spleen,
Hemorrhagic spots and/or peticheal heamorrhage
on the proventriculus (Fig. 2). Whereas, in
vaccinated challenged (G1, G2, G3, G4 and G5)
showed pm lesions of mild tracheitis and
congestion of chest muscle (Fig. 3). Mortalities
were recorded in all groups for 14 days post
challenge, varied from 0% to 96% and started at
3 days pch. Mortalities in G1, G2, G3, G4 and
G5 were 1/25 (4%), 1/25 (4%), 1/25 (4%), 3/25
(12%) and 24/25 (96%), respectively, as shown
in Table 1.

Serology:

Our results observed in (Table 2 & Fig. 4),
revealed that, there is a significant differences (P
< 0.05) of the serological response among
different types of vaccinated groups and also
among different day after vaccination.

The serological response of all groups was
monitored before challenge (24 and 31days of
age) and after challenge (39 and 46 days of age)
using HI test. Blood samples were collected from
each group, HI geometric means at 24 days of
age in (G1, G2, G3, G4 and G5) were (6.4, 5.7,
5.7,5.2 and 0.2) and at 31 days of age were (6.7,
6.9, 7.1,6.2 and 0), respectively.



After challenge with velogenic Newcastle
disease virus genotype VII
"chicken/USC/Egypt/2014", blood samples were
collected at 39 & 46 days of age whereas, HI
geometric means after 7 dpc in (G1, G2, G3 &
G4) were (7.6, 8.3, 7.4 and 8.3) and after 14 dpc,
were (9.5, 9, 7.9 and 9), respectively, (Table 2 &
Fig. 4).

Detection of viral shedding by RT-PCR:

Results were summarized in Table 3 & Fig. 5, 6
and 7, we observed significant differences (P <
0.1) among different groups in virus shedding in
trachea and cloacal route at the 3rd and the 7th
day post-challenge.

The viral shedding in tracheal and cloacal swabs
were; 30% & 100%, 0% & 0%, 0% & 30%, 0%
& 30% in vaccinated challenged G1, G2, G3 and
G4, respectively, while it was 100% and 60% in
non-vaccinated challenged G5 at 3 dpc. On the
other hand, at 7 days post challenge the viral
shedding in tracheal and cloacal swabs were; 0%
& 30%, 0% & 0%, 0% & 0%, 30% & 60% in
vaccinated challenged G1, G2, G3 & G4,
respectively, while it was 100% & 100% non-
vaccinated challenged G5.

DISCUSSION

Newcastle disease (ND) is one of the most
important diseases of poultry and our area and
is a global threat to commercial poultry
production, especially velogenic strains of ND
virus which cause a devastating disease of
poultry. ND viruses of genotype VII had been
associated with the most recent worldwide
outbreaks in Asia, Europe, Africa, the Middle
East and South America, that can be further
divided into five (Vlla-e) sub-genotypes
according to amino acid sequences of F gene
(Liu et al., 2003; Rui et al., 2010; Tan et al.,
2010; Zhang et al., 201land Perozo et al.,
2012).

The isolation and molecular identification of
NDV genotype VII d in Egypt was reported for
the first time between 2011 and 2012 through
active surveillance from outbreaks affecting
poultry farms (Radwan et al., 2013). Available
NDV vaccines induce protection against
morbidity and mortality from a challenge with
velogenic NDV strains, but several studies have
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shown that they do not prevent infection and
virus shedding, which may result in silent
spread to other vaccinated birds. This might be
due to insufficient immunity as a result of
antigenic divergence between the vaccine
strains and the circulating strains. Vaccines
should provide optimal protection even to
viruses that have drifted away antigenically
from conventional ND vaccines based on
genotype | and Il strains (Kapczynski and King,
2005; Miller et al., 2007; Hu et al., 2009 and
Miller et al., 2009).

Since all APMV-1 isolates are of one serotype
because antibodies to 1 strain can neutralize all
NDV isolates. However, antigenic variation
does occur and it has been suggested that the
specificity of antibodies induced by a vaccine
to the challenge or outbreak virus is important
in reducing the clinical signs and the amount of
virus shed from vaccinated bird (Miller et al.,
2007). It is essential to use a live vaccine in
order to ensure a satisfactory level of protection
during the first 3 weeks of life. After that time
the immunity induced by inactivated oil
adjuvant vaccine maintains the level of
protection (Bennejean et al., 1978). Now, there
are many commercial live and inactivated oil
adjuvant vaccines prepared from genotype |
and/or genotype Il NDV which are very
effective as vaccines but repeated outbreaks of
virulent NDV among vaccinated chickens
indicate the need to revise the NDV vaccination
strategy. Furthermore, several underlying
factors may have contributed to vaccination
failure such as the presence  of
immunosuppressive diseases as well as poor
cross-immunity between the vaccines and field
challenge virus strains (Yi et al., 2011).

Recently VNDV genotype VII infection has
been reported to cause outbreaks in commercial
poultry farms and showed more severe
symptoms and high mortalities (Ahmed, 2017).

Since, the goal of this experiment was to
further explore the effect of different types of
live vaccines in different ages against velogenic
NDV challenge virus (Genotype VII).

In the present study, we assessed the degree of
protection of different types of live vaccines
and inactivated oil emulsion vaccine (genotype
I1) against challenge with velogenic Newcastle



disease virus (Genotype VIl d)
"chicken/USC/Egypt/2014" at 32- days of age
in broiler chickens via intramuscular route. The
degree of protection was assessed by; clinical
signs, post-mortem gross lesions, mortalities,
seroconversion and viral shedding.

Due to the greater potential for LaSota
vaccines to cause respiratory disease, they are
normally used for boostering NDV vaccines in
chickens (Eidson and Kleven, 1980). In the
present study, all groups vaccinated with
inactivated oil adjuvant vaccine (B.E.S.T) on
day 7 and live NDV vaccine (LaSota) on day 7
and 15, in addition, with live V4 strain either
on day 1 (G1) or on day 25 (G2) or in both days
1 and 25 (G3) and challenged with velogenic
NDV (chicken/USC/Egypt/2014) (Genotype
VII) at 32 day-old and monitored for two weeks
(Wks) post challenge for presence of clinical
signs and gross lesions (PM). The birds in
vaccinated challenged groups showed signs of
dull appearance, decreased in water and feed
intake at 3 days pch. Mild greenish diarrhea
observed in all vaccinated challenged groups.
Clinical signs in non-vaccinated challenged
(Gb) started 2 days pch with marked decrease
in feed and water intake, marked depression
with sleepy appearance at 3 days pch Severe
respiratory  sounds, conjunctivitis, nasal
discharge 4 days pch, and paresis ended by
nervous signs in remaining live chicken. These
findings come in agreement with (Susta et al.,
2011 and Moussa, 2015) who observed the
same clinical signs in SPF chickens after
challenge with Genotype VII.

Clinical signs and post-mortem gross lesions
are an important factors in assessment of
protection against VNDV genotype VII, Since
in poultry commonly pm lesions seen as
hemorrhages in  the spleen, trachea,
proventriculus Payer’s patches, cecal tonsils,
bursa, and thymus. In addition, the spleen may
be swollen, mottled and necrotic (Wakamatsu
et al., 2006; Susta et al., 2011 and Miller and
Koch, 2013). Moreover, spleenomegaly,
multifocal splenic necrosis and hemorrhagic
spots on the proventricular glands were clearly
detected by (Susta et al., 2014). Similar results
to these studies were detected in our study. All
vaccinated challenged groups showed pm
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lesions of mild tracheitis and congestion of
chest muscles While, in non-vaccinated
challenged groups showing characteristic gross
lesions of velogenic NDV like severe tracheitis,
severe congestion of chest muscle, swollen
kidneys, heamorrhagic spots and/or peticheal
haemorrhage on the proventricular glands

Almost all velogenic NDV isolates result in
higher mortality rates in poultry may reach up
to 100 % (Yang et al., 1999 and Zhang et al.,
2010). In our study, the vaccinated groups
showed decreasing mortalities compared to
control group (96%). This agreed with
(Dortmans et al., 2014 and Susta et al., 2014)
who reported that adequate application of live
attenuated and inactivated NDV vaccines
provide a sufficient protection reached 100% in
chickens challenged with VNDV. In the present
study, the protection percentages were 96%,
96%, 96% and 88% in vaccinated chickens G1,
G2, G3 & G4, respectively, vs 4% in non-
vaccinated challenged chickens G5 (Table 1),
and these results explained that the protective
efficacy obtained from V4 strain vaccination
(G1, G2, G3) was better than that obtained
from vaccination with LaSota (G4). This higher
protection by V4 strain may be due to mucosal
immunity according to (Jayawardaneand
Spradbrow, 1995) who reported that oral
vaccination of chickens with V4 virus induces a
mucosal immune response

Haemagglutination inhibition antibody titre is
one of the most direct factors to estimate the
protection induced by ND vaccines, as it
corresponds with protection level (Kapczynski
and King 2005).

The serological response of all groups was
monitored before challenge (24 & 31days of age)
and after challenge (39 and 46 days of age) using
(HI) test. Blood samples were collected from
each group, HI geometric means at 24 days of
age in (G1, G2, G3, G4 and G5) were (6.4, 5.7,
5.7, 5.2 and 0.2) and at 31 days of age were (6.7,
6.9, 7.1, 6.2 and 0), respectively. Higher HI titer
tested on day 24 was observed in G1 (V4 strain
on day 1) due to mucosal immunity according to
(Jayawardane and Spradbrow, 1995) who
reported that oral vaccination of chickens with
V4 virus induces a mucosal immune response.
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After challenge with velogenic Newcastle disease
virus genotype VII "chicken/USC/Egypt/2014",
blood samples were collected at 39 & 46 days of
age whereas, HI geometric means after 7 dpc in
(G1, G2, G3 & G4) were (7.6, 8.3, 7.4 and 8.3)
and after 14 dpc, were 9.5, 9, 7.9 and 9,
respectively,

In previous study, Live LaSota strain was given
through eye dropping route on day 7 and
another dose on day 15 to produce secondary
immune response (Timms and Alexander,
1977). The immune response of live ND
vaccine by eye dropping route is reported to be
superior to the drinking water route (Degefa et
al., 2004).

Another study was carried out by (Rauw et al.,
2009) who reported that the virulence of the
virus appears to play a role in CMI stimulation
and demonstrated an earlier and shorter CMI
induced by a less virulent NDV vaccine strain,
compared to a stronger and longer CMI
mediated by a more virulent vaccines strain
Thus, the more virulent strain persisted longer
in the bird and therefore was able to increase
magnitude and duration of CMI.

Viral shedding is a highly relevant indicator of
NDV vaccine efficacy, to effectively control
NDV infections in the poultry industry, as well
as reduction of viral shedding from vaccinated
birds infected with NDV could potentially
minimize the impact of an outbreak and help to
prevent spread of disease (Kapczynski et al.,
2013).

Viral shedding was detected at 3 and 7 dpc by
RT-PCR using specific primers for F gene of
velogenic Newcastle disease virus (VNDV) in
10 tracheal and 10 cloacal swabs from each
group.

The tracheal and cloacal viral shedding were
30% & 100% ; 0% & 0% ; 0% & 30%; 0% &
30% in vaccinated challenged G1, G2, G3 and
G4, respectively, vs 100% & 60% in non-
vaccinated challenged G5 at 3 DPC, whereas,
the tracheal and cloacal viral shedding were 0%
& 30% ; 0% & 0% ; 0% & 0% ; 30% & 60% in
vaccinated challenged G1, G2, G3 & G4,
respectively, vs 100% & 100% in non-
vaccinated challenged G5 at 7 dpc

The tracheal shedding of the groups vaccinated
with V4 strain on day 7 pch reduced to 0%, this
finding disagreed with (Miller et al., 2007),
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who reported that ND vaccines do not protect
vaccinated chicken from infection and viral
shedding after challenge.

This result gives us a solid conclusion that
using of V4 strain plus LaSota vaccines in
vaccination programs against NDV is better
than using LaSota alone. Also, it is preferred to
use V4 strain in young age as it's less
pathogenic than LaSota.
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Fig (1): 34-days old chickens shc.;wing rﬁarked
depression with sleepy appearance in non-vaccinated
challenged chickens 2 ays post challenge.

Fig (4): serological response of broiler chickens after
vaccination with live lentogenic genotype Il NDV
vaccines with inactivated oil emulsion NDV vaccine
genotype 1l and challenged with velogenic Newcastle
disease virus (Genotype VII) "chicken/USC/Egypt/2014"

at 32 days of age.
120% -
100% |
80% - H Group 1
m Group 2
6086
B Group 3
A | = Group 4
= Group 5
™ I I
0% -+ .
3 days post challenge 7 days post challenge

Fig (5): Tracheal viral shedding titre (xSD) in broiler
chickens after vaccination with live lentogenic genotype
Il NDV vaccines and inactivated oil emulsion NDV

Fig (2): Gross lesions 3 days pch in G5 (non- vaccinated and vaccine genotype Il and challenged with velogenic
challenged), a: showing hemorrhagic spots on proventricular Newcastle disease virus (Genotype )
glands and swollen mottled spleen. b: Severe tracheitis. c: severe "chicken/USC/Egypt/2014" at 32 days of age.
congestion of chest muscle. d: showing swollen kidneys.
120%
100%
80% u Group 1
B Group 2
60%
¥ Group 3
. ' 0% H Group 4
S— . =l M " . = ¥ Group 5
Fig (3): a: showing mild congestion in vaccinated and 2
challenged G2. b: showing mild trachities in vaccinated 0%
and Cha”enged G3 3 days post challenge 7 days post challenge

Fig (6): Cloacal viral shedding titre (xSD) in broiler
chickens after vaccination with live lentogenic genotype
Il NDV vaccines and inactivated oil emulsion NDV
vaccine genotype Il and challenged with velogenic
Newcastle disease virus (Genotype VIl
"Chicken/USC/Egypt/2014" at 32 days of age.
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Fig (7): Agarose Gel Electrophoresis showing 254 bp
RT-PCR Products of VNDV Fusion protein gene; lane 1:
100bp marker, lane 2: control positive, lane 5, 6, 7, 8, 10,
11,12, 13, 14 &15 are positive swabs for VNDV, lane 3,
4,&9 are VNDV negative swabs.

Table (1): Results of mortalities in broiler chickens after vaccination with live lentogenic with inactivated oil
emulsion NDV vaccines genotype 11 and challenged with velogenic Newcastle disease virus genotype VII at 32-
days of age:

s| £
c o]
ol o« oo : Challenge at 32 age/day® -
3|l s Vaccination regime Mortalities at age/days pch? Mortalitie
- o
Q| 2
Route of
Type dAEf;/ administrat | 1 |2 |3 |4 |5|6|7|8/9/10 |11 12|13 |} | " |%
ion ‘
1
Vaxsafe 1 s/C
LaSota 7 oculonasal
1|25 |IB? I S R B I R _ 1 -1 42
s |7 SIC
BEST 15 Oculonasal
LaSota*
LaSota
] 7 oculonasal
B 7 SIC
2 |25 | BEST® - - -] - S R B I - 1 - -1 42
4 15 oculonasal
LaSota 25 oculonasal
Vaxsafe!
1
Vaxsafe 1 s/C
LaSota
IB2 7 oculonasal i
3125 |gEsm |7 S/C e e e e e e e E e e R O I A I A
4 15 oculonasal
LaSota 25 oculonasal
Vaxsafe!
LaSota
2 7 oculonasal
1B 7 |sic
4 |25 | BEST® S AT A I R S A A I R S S IS B e N I 7
4 15 oculonasal
LaSota
5 | 25 | None vaccinated - -7 2)-]-]-]- - - - - |24 | 96°

e Live NDV vaccine genotype Il V4 strain (Vaxsafe), with vaccinal dose equal 6-log-10 EIDso/ bird given via
subcutaneous route (0.3 ml/bird) or oculonasal route.

e Live bivalent vaccine against Newcastle disease virus (NDV) and infectious bronchitis virus (IBV), with vaccinal dose
equal 6-log-10 EIDso of the NDV strain LaSota and 3-log-10 EIDso IBV (serotype Massachusetts), given via oculonasal
route.
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o Inactivated oil emulsion NDV genotype Il LaSota strain vaccine. The vaccinal dose equal EID50 = 8.2 -Log-10 vaccine
given 0.5ml/bird via subcutaneous route(s/c).

e Live NDV vaccine LaSota strain, with vaccinal dose equal 6-log-10EIDso / bird given via oculonasal route.

e Challenge with velogenic Newcastle disease virus (genotype VII) .The challenge virus dose was 5.5-Log-10 EIDso
given 0.5 ml / bird via intramuscular route (1/M).

e All dead birds' swabs were VNDV positive by RT- PCR post challenge.

e no.: Number

e Small letters mean significant at (P < 0.05)

Table (2): Results of serological response after vaccination with live lentogenic genotype Il NDV vaccines with
inactivated oil emulsion NDV vaccine genotypell and challenged with velogenic Newcastle disease virus
genotype VII "chicken/USC/Egypt/2014"at 32- days of age. (N = 10).

Group no. HI®. Titer means Log-2 at age/day
24 31 39 46
1 Ac Bc Cb Aa
6.4+0.40 6.7+0.70 7.6£0.60 9.5+0.50
2 Bd Bc Bb Ba
5.7+0.82 6.9+0.91 8.3+0.41 9+0.44
3 Bc Ab Cb Ca
5.7+0.57 7.1+0.15 7.4+0.44 7.9+0.19
4 Cd Cc Bb Ba
5.2+0.51 6.2+0.66 8.31£0.75 9+0.45
Ea
Db Db Db
5 0.2+0.20 0 0 0

HI: heamaglutination inhibition

NT: not tested.

N: number of tested samples 10.

-Capital litters means: Means within the same column of different litters are significantly different at (P < 0.05).
-Small litters means: Means within the same row of different litters are significantly different at (P < 0.05).

Table (3): Results of viral shedding in broiler chickens after vaccination with live lentogenic genotype Il NDV
vaccines with inactivated oil emulsion NDV vaccine genotype Il and challenged with velogenic Newcastle disease
virus (Genotype VII) "Chicken/USC/Egypt/2014"at 32- days of age:

Viral shedding at 3 and 7 days post challenge by RT-PCR
(Positive no. / Examined no.)

G;(())up 3 days pch 7 days pch
' TR CcL TR CcL

no. % no. % no. % no. %
1 3/10 302 10/10 1002 0/10 02 3/10 302
2 0/10 oP 0/10 0P 0/10 02 0/10 oP
3 0/10 oP 3/10 30¢ 0/10 02 0/10 oP
4 0/10 oP 3/10 30¢ 3/10 30P 6/10 60°
5 10/10 100¢ 6/10 60¢ 11 100¢ 1/1 1004

no: Number.

TR: Tracheal swabs.
ClI: Cloacal swabs.
RT-PCR: conventional polymerase chain reaction with VDNV specific primers.
NT: not tested.
mall liters mean significant at (P < 0.01)

NnNe o o o o

111



REFERENCES
Ahmed, H.M. Amer, M.M.; El-bayoumi,
KH; Amer ,S.A.; Kutkat M.A.

,(2017):1dentification and sequencing of
Genotype VII of Newcastle disease virus
from chicken flocks in six Egyptian
Governorates. The Egyptian journal of
veterinary science, 48: 31-1.

Aldous, E.W.; Mynn, J.K.; Banks, J. and
Alexander, D.J. 2003. A molecular
epidemiological study of avian
paramyxovirus type 1 (Newcastle disease
virus) isolates by phylogenetic analysis of a
partial nucleotide sequence of the fusion
protein gene. Avian Pathol, 32 (3): 239-
256.

Alexander, D. J. 1997. Newcastle disease and
avian paramyxovirus infections. 541-5609.
In B. W. Calnek, H. J. Barnes, C. W. Beard,
and L. R. McDougald (ed.), Diseases of
poultry, 10th ed. lowa State University
Press, Ames, lowa.

Alexander, D. J. and Senne, D. A. 2008.
Newcastle disease. In: Diseases of poultry,
12th ed. Y. M. Saif, A. M. Fadly, J. R.
Glisson, L. R. McDougald L. K. Nolan, and
D. E. Swayne, eds. lowa State University
Press, Ames, IA. pp. 75-100.

Bennejean, G; Guittet, M; Picault, J.B;
Bouquet, J.F; Devaux, B; Gaudry, D and
Moreau, Y. 1978. vaccination of one-day-
old chicks against Newcastle disease using
inactivated oil adjuvant vaccine and /or live
vaccine. Avian Pathology. 7(1): 15-27.

Cho, S. H.; Kwon, H. J.; Kim, T. E.; Kim, J.
H.; Yoo, H. S. and Kim, S. J. 2008.
Variation of a Newcastle disease virus
hemagglutinin-neuraminidase linear
epitope. J. Clin. Microbiol., 46:541-1544.

Degefa, T., Dadi, L.; Yami, A.; Mariam, G. &
Nassir, M. 2004.Technical and economic
evaluation of different methods of
Newecastle disease vaccine administration.
J. Vet. Med. A Physiol. Pathol. Clin. Med.,
51 (2004), pp. 365-369.

J.C.
B. P;

Dortmans,
Peeters,

Venema-Kemper, F.M;
and Koch, G. 2014,

112

Journal of Current Veterinary Research, Volume (1), 2019

Vaccinated chickens with low antibody
titres show equally insufficient protection.

Eidson, C. S. and Kleven, S. H. 1980.
Vaccination of chickens with a clone-
selected LaSota strain of Newcastle disease
virus. Poult. Sci., 59: 976-984.

Hu, S.; Ma; H.; Wu, Y.; Liu, W.; Wang, X,;
Liu, Y. and Liu, X. 2009. A vaccine
candidate of attenuated genotype VII
Newcastle disease virus generated by
reverse genetics. Vaccine 27, 904-910.

Kant, A.; Koch, G.; Van Roozelaar, D.J; Balk,
F. and Ter Huurne, A. 1997. Differentiation
of virulent and non-virulent strains of
Newcastle disease virus within 24 hours by

polymerase  chain  reaction.  Avian
Pathology, 26 (4): 837-849.
Kapczynski, D.R. and King, D.J. 2005.

Protection of chickens against overt clinical
disease and determination of viral shedding
following vaccination with commercially
available Newcastle disease virus vaccines
upon challenge with highly virulent virus
from the California 2002 exotic Newcastle
disease outbreak. Vaccine, 23, 3424-3433.

Kapczynski, D.R.; Afonso, C.L. and Miller,
P.J. 2013. Immune response of poultry to
Newcastle Disease Virus. Developmental
and comparative immunology 41.447-453.

Kattenbelt, J.A.; Stevens, M.P. and Gould,
A.R. 2006. Sequence variation in the
Newcastle disease virus genome.Virus
Research, 116:168-184.

Liu, X.F., Wan, H.Q., Ni, X.X., Wu, Y.T. and
Liu, W.B. 2003. Pathotypical and
genotypical characterization of strains of
Newcastle disease virus isolated from
outbreaks in chicken and goose flocks in
some regions of China during 1985—2001.
Arch. Virol. 148 (7), 1387—1403.

Mayo, M. A. 2002. A summary of taxonomic
changes recently approved by ICTV.Arch
Virol, 147: 1655-63.

Miller, P. J., King, D. J., Afonso, C. L. and
Suarez, D.L. 2007. Antigenic differences
among Newcastle disease virus strains of


http://ejvs.journals.ekb.eg/?_action=article&au=16527&_au=Hager+Magdy+Ahmed
http://ejvs.journals.ekb.eg/?_action=article&au=16629&_au=Mohamed+Mahrous+Amer
http://ejvs.journals.ekb.eg/?_action=article&au=16628&_au=khaled++El-bayoumi
http://ejvs.journals.ekb.eg/?_action=article&au=17057&_au=sameh+Ahmed+Amer
http://ejvs.journals.ekb.eg/?_action=article&au=11637&_au=moh+abd+el+aziz+Kutkat
http://ejvs.journals.ekb.eg/issue_625_626_Volume+48%2C+Issue+1%2C+Winter++and+Spring+2017%2C+Page+31-41%2C+Page+1-51.html

different genotypes used in vaccine
formulation affect viral shedding after a
virulent challenge. Vaccine 25 : 7238-7246.

Miller, P.J. and Koch, G. 2013. Newcastle
Disease, Other Avian Paramyxoviruses, and
Avian Metapneumovirus Infections, In
Diseases of Poultry. Thirteenth Edition.
David E. Swayne. John Wiley & Sons, Inc.
ISBN: 978-0-470-95899-5, P. 1408.

Miller, P.J.; Kim, L.M.; Ip, H.S. and Afonso,
C.L. 2009. Evolutionary dynamics of
Newcastle disease virus. Virology, 391: 64
—-72.

Moussa, S. A. 2015. Molecular Evolution and
Pathogenicity of local Newcastle Disease
Viruses and the evaluation of a selected
vaccination program. Ph.D. Thesis, Sadat
City University, Menoufiya, Egypt.

Office International des Epizootics [OIE].
2012. Newcastle disease. In Manual of
diagnostic tests and vaccines for terrestrial
animals 2012, Chapter 2.3.14. 1 (2-3). 576—
589.

Perozo, F.; Marcano, R., & Afonso, C.L. 2012.
Biological and phylogenetic
characterization of a genotype VII
Newcastle disease virus from Venezuela:
efficacy of field vaccination. J. Clin.
Microbiol. 50), pp. 1204-1208.

Radwan, M. M.; Darwish, S. F.; El-Sabagh, I.
M.; El-Sanousi, A. A., and Shalaby, M. A.
2013. Isolation and molecular
characterization of Newcastle disease virus
genotypes Il and VIId in Egypt between
2011 and 2012.Virus Genes, 47:311-316.

Ragland, W. L.; Novak, R.; El-Attrache, J.;
Savic, V. and Ester, K. 1998. Chicken
anemia virus and infectious bursal disease
virus interfere with transcription of chicken
IFN-alpha and IFN-gamma mRNA. J.
Interferon Cytokine Res. 22: 437-441.

Rauw, F.; Y. Gardin; V. Palya; S. Van Borm;
M. Gonze; S. Lemaire; T. van den Berg;
and B. Lambrecht. 2009. Humoral, cell-
mediated and mucosal immunity induced
by oculo-nasal vaccination of one-day-old

Journal of Current Veterinary Research, Volume (1), 2019

SPF and conventional layer chicks with two
different live Newcastle disease vaccines.
Vaccine, 27 (27): 3631-42.

Rui, Z.; Juan, P.; Jingliang, S.; Jixun, Z.;
Xiaoting, W.; Shouping, Z.; Xiaojiao, L.
and Guozhong, Z. 2010. Phylogenetic
characterization of Newcastle disease virus
isolated in the mainland of China during
2001-2009, Vet. Microbiology. 141, 246-
257.

Sagild, I.LK and Haresnape, J.M 1986. The
status of Newcastle disease and the use of
V4 vaccine in Malawi. Avian pathology.
16: 165-176.

Senne, D.A.; King, D.J. and Kapczynski, D.R.
2004. Control of Newcastle disease by
vaccination. Dev Biol (Basel), 119, 165-
170.

Sonoda, K., ; M. Sakaguchi; H. Okamura; K.
Yokoga E. Tokunaga; S. Tokiyoshi; Y.
Kawaguchi and K. Hirai. 2000.
Development of an effective polyvalent
vaccine against both Marek'’s disease virus
type 1 in commercial chickens with
maternal antibodies. J. Virol. 74: 3217-
3226.

Susta, L.; Jones, M. E.; Cattoli, B.; Cardenas-
Garcia, G.; Miller, S. P.; Brown, C. C and
Afonso, C. L 2014. Pathologic
Characterization of Genotypes XIV and
XVII Newcastle Disease Viruses and
Efficacy of Classical Vaccination on
Specific Pathogen-Free Birds. Veterinary
Pathology, 1-12.

Susta, L.; Miller, P. J.; Afonso, C.L. and
Brown, C. C. 2011. Clinicopathological
characterization in poultry of three strains
of Newcastle disease virus isolated from
recent outbreaks. Veterinary Pathology, 48:
349-360.

Tan, S.W.; Ideris, A.; Omar, A.R.; Yusoff, K.,
and Flair-Bejo, M. 2010. Sequence and
Phylogenetic analysis of Newcastle disease
virus genotypes isolated in Malaysia
between 2004 and 2005. Arch Virol., 155
(1):63-70.


javascript:AL_get(this,%20'jour',%20'Arch%20Virol.');

Timms, L. and Alexander, D.J. 1977. Cell
mediated immune response of chickens to
Newcastle  disease  vaccines.  Avian
Pathology, 6: 51-59

Wakamatsu, N.; King, D.J.; Kapczynski, D.R.;
Seal, B.S. and Brown, C.C. (2006):
Experimental pathogenesis for chickens,
turkeys, and pigeons of exotic Newcastle
disease virus from an outbreak in California
during 2002-2003. Vet. Pathol., 43: 925-
933.

Westbury, H.A.; Parsons, G. and Allan, W.H.
1984. Comparison of the immunogenicity
of Newcastle disease virus strains V4,
HitchnerBIl and LaSota in chickens. 61: 10-
13

Yang, C.; Shich, H. K.; Lin, Y. and Chang, P.
1999. Newcastle disease virus isolated from
recent outbreaks in Taiwan
phylogenetically  related to  viruses
(genotype VII) from recent outbreaks in
Western Europe. Avian Dis.; 43(1):125-30.

Yi, J.; Liu, C.; Chen, B. and Wu, S. 2011.
Molecular characterization of a virulent
genotype VIId strain of Newcastle disease
virus from farmed chickens in Shanghai.
Avian Dis., 55, 279-284

Zhang, R.; Pu, J.; Su, J. L.; Zhao, J. X; Wang,
X. Z. and Zhang S. P. 2010. Phylogenetic
characterization of Newcastle disease virus
isolated in the mainland of China during
2001-2009. Vet. Microbiol.; 141(3-4):246-
57.

114

Journal of Current Veterinary Research, Volume (1), 2019



	Editors & Contents Issue 1 2019
	JCVR Issue 1 June 2019 Final-2
	Front Cover
	Editors & Contents Issue 1 2019
	JCVR Issue 1 June 2019 Final
	JCVR Issue 1 Final
	JCVR Issue 1
	Prevalence of Sarcocystis fusiformis and Hydatid Cyst
	Development of PCR and Multiplex-PCR for Detection of Some Escherichia coli
	Bioavailability Study of Cefepime After Intravenous and Intramuscular Administration
	Bacteriological and molecular studies on virulence encoding genes in E. coli
	Effect of Season and Ovarian Morphology of Egyptian Buffalo
	Evaluation of The Immunological and Growth Enhancing Effect of Probiotic
	Fungal Contaminants in Commercial Chicken Feeds
	Genetic and Antigenic Relatedness of Highly Pathogenic Avian Influenza H5Nx Viruses
	Genetic and Molecular Typing of Canine Parvovirus Strains Circulating in Symptomatic Dogs
	UThe prevalence of CPV-2 infection in dogs
	UUnivariate analysis of risk factors
	U1. Age
	U2. Sex
	U3. Vaccination
	U4. Breed


	Molecular detection of some virulence genes of salmonella serotypes
	Protective Efficacy of Some Newcastle Disease Virus (NDV) Vaccination Programs Against
	Serological and Molecular Diagnosis of Bovine Brucellosis in Menoufiya Province
	The Prevalence of Some Affections That Required Surgical
	Ultrasonographic Monitoring and Treatment of Endometritis in Mare

	Characterization of Virulence Gene of E. coli and Staphylococcus aureus Isolated from Meat Products


	Back Cover1




