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Abstract: Although massive use of different vaccination programs against virulent NDV genotype VIId
(Chinese strain) in Egypt, recurrency of outbreaks are continued. In this study, we evaluated the efficacy of two
different types of vaccines in the protection against NDV genotype VII infection. Vaccination of live adjuvanted
in oil (saponin) and commercial inactivated vaccine in three weeks old SPF chicks revealed neither clinical signs
nor post vaccinal reaction after ten days of observation period. Serological immune response of live adjuvanted
in oil NDV vaccine was more stronger than inactivated vaccine using HI test. Challenge trial using NDV
genotype VIId demonstrating 100% and 90% protection for live adjuvanted in oil and inactivated vaccine
respectively. Testing of virus shedding using quantitative real time PCR for live adjuvanted in oil revealed
complete absence of virus in tracheal swabs collected on 3, 5,7 and 10 days post challenge whereas, the virus
was detected in inactivated vaccine in variable amounts. This study showed that using of live adjuvanted in
oil NDV vaccine is better than inactivated vaccine due to strong immune response, better protection level and
no virus shedding.
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INTRODUCTION genotype VIId was reported in different Egyptian

Newcastle disease virus  (NDV)  is  one  of  the velogenic isolate similar to NDV genotype VIId [6].
mainly sever and highly contiguous  poultry  diseases. Vaccination of chickens is the best way to reduce
The causative agent of the disease is NDV, an enveloped losses resulting from NDV infection. NDV vaccine strains
virus belonging to the genus Avulavirus within the family of genotypes I and II are used to control subclinical and
Paramyxoviridae [1,2]. NDV contains non segmented, clinical forms of the disease during outbreaks [7].
negative sense, single stranded, RNA genome  of  15.2 kb Currently, the most common used conventional ND
comprising six genes encoding nucleocapsid protein, vaccines; live attenuated Newcastle disease vaccines and
phosphoprotein, matrix protein, fusion protein, inactivated Newcastle disease vaccines [8, 9]. Inactivated
haemagglutinin neuraminidase and RNA dependent RNA vaccines are applicable to individual birds providing
polymerase protein [3]. In Egypt, the first record of longer humeral immunity with high levels of serum
isolation and molecular characterization of NDV genotype antibodies. But, these vaccines are expensive, danger of
VII was in year 2011 and the phylogenetic analysis causing disease when it is not completely inactivated,
revealed that it is velogenic isolate clustered within mineral oil may result in local inflammation at site of
genotype VII sub genotype d [4]. NDV genotype VIId was injection and do not induce local immunity in the
isolated in broiler flocks vaccinated previously with respiratory and digestive tracts although immunity is
Lasota strain experienced respiratory and/or nervous established rather slowly. While, attenuated live vaccines
signs with 75% mortality [5]. Also, in year 2014 NDV could induce both local and systemic immunity at low

localities and Sequence analysis of F-gene revealed
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cost with multiple administration methods but there is risk eggs at least for three passages. The eggs were
of reversion to virulent strains with passage from bird to incubated at 37°C with 40-60% humidity for seven
another [10-12]. days and candled daily. Embryos dying during first

Adjuvants were mainly used to enhance immune 24 hours are considered non specific. The completion
response of inactivated NDV vaccines [13]. To date, it is of inactivation of the virus was detected by HA test
possible to incorporate substances to modulate the on the allantoic fluid harvested from inoculated eggs.
immune response by using live in oil NDV vaccines [14]. The inactivation is carried out properly if there is no
The use of live in oil NDV vaccine in one day old broiler HA activity in the allantoic fluid.
chicks provide markedly protection rates with high
antibody levels [15]. Using of two different adjuvants with Chicken Immunization and Safety of Vaccines: Forty SPF
live mesogenic vaccine induced 100% protective and chicks of three weeks old were used in this study and
clearly increases HI titers [16]. divided into four groups:

The present study highlights the efficacy of live in oil Ten SPF three weeks old were inoculated with live in
adjuvanted and commercial inactivated NDV vaccines in oil adjuvanted NDV vaccine with a dose of 0.2ml via
Egypt to control NDV genotype VIId "Chinese strain" subcutaneous route.
circulating in poultry populations. Ten SPF three weeks old  were  inoculated with

MATERIAL AND METHODS vaccine.

Vaccine Inoculation in SPF Eggs control and inoculated with 100 µL oculonasal of
The Live in Oil Adjuvanted NDV Vaccine: NDV genotype VIId designated as NDV-B7-RLQP-

This vaccine was prepared in the Central Laboratory CH-EG-12 VIId containing 10  EID50/ml.
for Evaluation of Veterinary Biologics, Abbasia by Ten SPF three weeks old were kept as negative
serial passage of the well characterized NDV control.
genotype VIId designated as NDV-F278-RLQP-CH- Each chicken group were kept in a separate
EG (Accession number KM288621.1) in 9-11 day old isolator and monitored for ten days to detect any
SPF (Specific pathogen free) eggs (Obtained from symptoms which may arise. 
Koum-Oshiem Fayoum, Egypt) for thirty five times Organs (Trachea, brain, spleen and kidney) were
with initial titration of 10 EID (Egg infective dose) /ml collected from dead chicks for virus isolation on9

[17]. 9-11- day SPF eggs [21]. 
The final titration of the virus was 10  EID 50/ml [18]7

based on Reed and Muench [19]. Quality Control of Live in Oil Adjuvanted and Inactivated
The allantoic fluid harvested from 35  passage was NDV Genotype VIId Vaccinesth

mixed (volume/volume) with saponin (5% in water) Immunogenicity:
for 30 minutes at room temperature as the best time Serum samples were collected from five vaccinated
for  reaction  then,  the  mixture (0.2 ml) was chickens of live in oil adjuvanted vaccine on 3 5,7,14
inoculated into five 9-11 day old SPF eggs to  test the and 21 days post vaccination and on 28  day post
inactivation process by rapid slide haemagglutination vaccination of inactivated vaccine to measure
test (HA test) [20]. antibody titer by haemagglutination inhibition test

The Commercial Imported Korean Inactivated NDV
Vaccine: Challenge Trial (Potency) (Protection Level):

This vaccine was randomly selected during the Challenge trial was applied on the 21  day post
routine work in Central Laboratory for Evaluation of vaccination of live in  oil  adjuvanted  vaccine  and
Veterinary Biologics, Abbasia, Egypt. 28  post vaccination of inactivated vaccine by
This vaccine was undergone for completion of inoculation of 100 µL oculonasal of NDV genotype
inactivation test. Briefly, 0.2ml of inactivated NDV VIId designated as NDV-B7-RLQP-CH-EG-12
vaccine was inoculated into five 9-11- day old SPF containing 10  EID50/ml [23].

double recommended dose of NDV inactivated

Ten SPF three weeks old were kept as positive

6

th

(HI) [22].

th

th

6
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Another ten SPF 3 weeks old chicks were kept as Results of Vaccine Immunization and Safety in SPF
positive control group and inoculated as vaccinated Chicks:
challenged group as mentioned above. After ten days of observation period neither clinical
Ten SPF three weeks old chicks were kept as signs nor post vaccinal reaction was detected for
negative control group. both live adjuvanted in oil and inactivated NDV
Each group were kept in a separate isolator and vaccine. Whereas, 100% of positive control group
observed for 10 days and the protection % was died after five days post vaccination with successful
assessed according to Tizard [24]. of virus isolation on 9-11 day SPF eggs and the

Shedding of NDV Challenged Virus: of 10 log . No mortalities appeared on negative
Tracheal swabs from vaccinated  challenged  chicks control group.
of both vaccines were collected on 3 , 5 , 7  and 10rd th th th

days post challenge [25] and tested by qRT- real time Results of Quality Control of Live in Oil Adjuvanted and
PCR [26]. Inactivated NDV Genotype VIId Vaccines

Sterility of Vaccines: Testing of serum antibodies collected from
Samples from both vaccines were inoculated into vaccinated chicks of live adjuvanted in oil vaccine
nutrient agar and thioglycolate broth media then showed strong immune response and high titer of
incubated at 37°C for 7 days to detect bacterial antibody. The mean HI titer expressed as log  was 7,
contamination. Other samples were cultured on 8, 11, 12 and 12 at interval times 3, 5,7,14 and 21 days
Sabaroud agar media and incubated at 25°C for 14 post inoculation respectively.
days to observe fungal contamination. Both vaccines Testing of serum antibodies collected from
were tested for mycoplasma by culturing on PPLO vaccinated chicks of inactivated vaccine revealed
agar and incubated for 14 days at 37°C [27]. weak immune response. The mean HI titer was 6 log

Purity of Vaccines:
Purity of both vaccines was tested by HA test to Challenge Trial (Protection Level):
exclude any Haemaggluitinating viruses other than Challenge trial revealed 100% and 90% protection of
NDV as avian influenza or adeno virus using specific vaccinated chickens for live adjuvanted in oil and
antisera for each virus [27]. inactivated vaccine respectively after 10 days

Identity of Vaccines: group died after five days post challenge.
Identity of both vaccines was tested by collection of
serum samples from vaccinated chickens on 21  day Shedding of NDV Challenged Virus:th

and 28  day post vaccination of live in oil adjuvanted Real time RT- PCR revealed no virus  shedding ofth

and inactivated vaccines respectively and tested by live adjuvanted in oil vaccine in tracheal swabs
HI test using homologous NDV antigens [28]. collected from vaccinates chickens on 3 , 5 , 7  and

RESULTS was detected in variable amounts of inactivated

Results of Vaccine Inoculation in SPF Eggs:
Inoculation of SPF eggs with 35  passage of NDV Results of Sterility of Vaccines:th

genotype VIId with saponin (Live adjuvanted Both vaccines were free from any aerobic, anaerobic,
vaccine) revealed deaths of all egg embryos 2  day fungal and mycoplasma contamination.nd

post inoculation and HA positive by rapid HA test.
While, negative agglutination of inactivated vaccine Results of Purity of Vaccine:
was observed after three passages in SPF eggs Live adjuvanted in oil and inactivated vaccines
indicating the virus was completely inactive. showed Negative HA expect NDV.

isolated virus showed HA titer of 7 log  and HI titer2

2.

Immunogenicity:

2

2

on 28  day post vaccination.th

observation period. All chicks in positive control

rd th th

10  days post challenge (Figure-1). Whereas, NDVth

vaccine (Figure-2).
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Fig. 1: qRT-PCR amplification curve showing complete absence of NDV in tracheal swabs from vaccinated  chickens
of live adjuvanted in oil vaccine on 3, 5, 7 and 10 days post challenge in comparison with positive control
(challenge virus) with cycle threshold (c.t) 17.

Fig. 2: qRT-PCR amplification curve showing detection of NDV RNA from inactivated vaccine fold serial of the
challenge virus (positive control c.t 21, 3  day c.t 25, 5  day c.t 28, 7  day c.t 31 and 10  day c.t 35).rd th th th

Results of Identity of Vaccines: protection when evaluated in SPF chicks. Additionally, it
Live adjuvanted in oil and inactivated vaccine induced strong immune response post vaccination with
showed antibody titer of 12 log  and 6 log no shedding after challenged with genotype VIId of NDV2 2

respectively by HI test indicating identity of both (Figure 1). While the commercial inactivated vaccine used
vaccines. in this study induced low antibody titer and sheds the

DISCUSSION this study, Peleg et al. [29] investigated the use of live in

In the current study, we evaluated the efficacy of ages. They concluded that live in oil vaccines were shown
two different types  of  NDV  genotype  VIId  vaccines. to be 30-50 times more effective in efficacy tests than
We use saponin in live in oil adjuvanted NDV vaccine. either the same vaccines reconstituted in water or killed
Saponin has been known to have adjuvant properties vaccines.
since 1920 [28]. Normally, oil adjuvant used with The use of live in oil NDV vaccine in one day old
inactivated vaccines to enhance immunogenicity but this broiler chicks in comparison with killed in oil ND vaccine
study used the saponin as oil adjuvant with propagated provide markedly protection rates and antibody levels
NDV after 35  passages for 30 minutes incubation at room although live ND vaccine containing 10  embryo lethalth

temperature. This live in oil vaccine induced 100% dose 50 whereas, killed in oil ND vaccine containing 10

virus in variable amounts (Figure 2). In accordance with

oil ND vaccine for immunization of chickens at different

6

8.4
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embryo lethal dose 50 [15]. As well, mixing of mucosal REFERENCES
immune adjuvant compounds with attenuated ND vaccine
for vaccination of 7 day old chickens improved humoral
and mucosal immunity with 100% protection after 7 days
from challenge with virulent NDV [14]. Oral administration
of leaf saponin intranasal with live ND vaccine in chickens
revealed high HI titer of live ND vaccine and also improve
cellular immune response (Lymphocyte proliferative test,
IgA and intestinal intraepithelial lymphocytes) in chickens
[30]. In Egypt, vaccination of chickens with live NDV
vaccines (Lasota and clone 30) with Nigella sativa oil
revealed 73.33% protection at 21 days post vaccination
and 26.66% protection at 42 days post vaccination while,
vaccination with Lasota only induced 66.66%  and  40%
at 21- and 42- days post vaccination  respectively  [31].
The live in oil vaccine has both the effect of live and killed
vaccines as non adjuvanted vaccine may fail to establish
immunity in the presence of antibody because of virus
neutralization but adjuvanted vaccine would  induce
active immunity even in the presence of antibody due to
slow and persistent release of the virus from the oil
environment [16].

Live in oil vaccine in enhance  the  escape of
infective live virus from the  trapping  oil  environment
and thus initiation of infection and replication  of  the
virus in the various tissues and organs. This triggering of
the immune system by live virus at a very early stage of
the immunization is assumed  to  be  an  effective  event.
It manifests itself later on when followed by boosters of
the remaining virus which is killed in the oil and released
from it continuously at a certain rate, behaving then as a
killed in oil vaccine [29]. The use of adjuvants in live
vaccine could improve the efficacy and lead to better
management of the antigen load per vaccine dose and this
also improve the safety of the vaccine as the possible
adverse reactions observed after delivery of live
infectious vaccines could be lowered. Moreover, the risk
of reversion to virulence that has already been observed
in avian species would be reduced [32]. The use of
adjuvants reduces the number of low or not responding
chickens and therefore decreases the possible reservoir
for the disease [33]. Adjuvanted vaccine performance
could also compensate the decrease of antigenic load in
case of impaired vaccine delivery or formulation, a
possible virucidal effect of storage or inappropriate
resuspending conditions [34].

Overall, this study supports using of live adjuvanted
in oil NDV vaccine than inactivated vaccine for the
protection of poultry populations against NDV genotype
VIId strain.
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