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The protection of eight vaccination regimes using commercially available live and /or inactivated ND 
vaccines either imported or local prepared from Egyptian strain (MEVAC® ND) was evaluated against 
challenge with Genotype VII of ND in commercial chicks. The protection was assessed depending on 
four parameters; gross and microscopic lesion scoring of trachea, lung, pro-ventriculus, payer’s patches, 
cecal tonsils and kidneys; mortality percentage; hemagglutination inhibition (HI) test as well as detection 
of the challenging viral RNA using RRT-PCR. Live vaccine at one day old could not provide the desired 
protection unless boosted two weeks later by either live vaccine and/or inactivated vaccine at 5 or 7 day 
of age. Meanwhile, triple vaccination with the live vaccine at 10 days interval couldn’t provide significant 
protection. Local prepared (MEVAC® ND) vaccine gave 100% protection in vaccinated chickens if it be 
administered s/c at one day old and boosted at 10 then 21 day old live vaccines via eye drop.  This 
indicated that the boosting effect of the ND inactivated vaccine is important to produce protective titers of 
humoral antibodies and improve the lesion score either macroscopic or microscopic but this could not be 
achieved if the live vaccines only used 
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INTRODUCTION 
Newcastle disease is one of the most contagious 
widely spread viral disease throughout the five 
continents of the world (Ashraf and Shah, 2014) 
affecting wide range of poultry species. It causes 
high national economic losses in the endemic 
countries either direct losses from devastating 
mortalities and drop in egg production in 
susceptible flocks or indirect losses by the cost of 
prevention and vaccination Miller and Koch 
(2013). 
In Egypt VNDV genotype VIID was firstly isolated 
in 2012 by Radwan et al., (2013) from Giza 

governorate, since that time many authors 
isolated and identified NDV genotype VIID from 
repeated outbreaks (Hussein et al., (2013), 
Sultan,  et al., (2014) and Moussa  (2015)) . 
Although NDV is known to be of one serotype, 
many outbreaks have occurred recently in 
vaccinated flocks that`s why many authors studied 
the protection rate of the available vaccines 
against challenge with genotype VII (Elshazly 
(2016), Jeon et al., (2008), Perozo et al., (2012) 
and Susta et al., 2014)). 
So, the aim of work directed for detection of the 
best vaccination program to be adopted in the 
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field for the protection against the locally isolated 
NDV. In vivo vaccination challenge protection 
study using commercially available vaccines 
either live or inactivated in different manners 
against the locally isolated NDV strain for 
detection of the best available vaccination 
program to achieve protection against infection. 
 
MATERIALS AND METHODS 

SPF Fertilized chicken eggs  
Newcastle Disease viruses: 1. ND vaccines:  

Lasota vaccine & Hitchner B1 vaccine Living 
vaccine & Newcastle disease oil emulsion 
inactivated vaccine Mevac (local prepared from 
genotype VIID Egyptian strain in Middle East 
Vaccine factory) beside, imported inactivated ND 
vaccine from Genotype VII Chungnam-Korea. ND 
challenged virus: Velogenic NDV used in 
challenge was prepared from field isolates in the 
form of infectious allantoic fluid, which was 
identified and molecularly characterized by 
sequencing. described by Grimes (2002) and 
calculated according to the method of Reed and 
Muench (1938). It was used as inoculation dose 
106.5 ELD50 / bird. 
 Reagents and buffers for extraction of viral RNA 
by QIAampviral RNA mini Spin Column Kit. 

Reagents and buffers for conventional RT-
PCR using single tube reaction. Oligonucleotide 
primers used for the amplification of the F-Protein 
cleavage site gene Degenerate primers targeting 
the Fusion protein gene hyper variable region with 
its cleavage site (535bp) (including the 374bp 
nucleotide sequence commonly used for 
phylogenetic analysis of NDV), the primers were 
obtained in a lyophilized form (Invitrogen life 
technology) and reconstituted with nuclease free 
water to obtain 100 µM primer stock solution. 
Aliquots of diluted Working solution was prepared 
with a concentration of 20µM (Seal, 1995), Yang 

(1999) and Ke (2001). Oligonucleotide primers 
used in RTPCR for detection of NDV F protein 
gene were kindly obtained by Dr. Mohamed 
Hassan, (Reference Lab. for Veterinary Quality 
Control on poultry Production, Animal Health 
Research Institute, El-Giza, Egypt),  
 Materials used for Sequencing of the isolated 
strains: BigDye ® Terminator v1.1 Cycle 
Sequencing kit (Applied Biosystem). 

 Experimental design 
One hundred and forty commercial broiler chicks 
were used in this experiment. Ten chicks day old 
were slaughtered for serological testing (HI 
titration of NDV for detection of maternal 
antibodies) and the rest were divided into 13 
groups (10 chicks each), as shown in the table (2) 
(feed and water were provided ad libitum.). All 
groups were challenged with the titrated NDV 
strain (106.5 ELD50 in 0.1 ml normal saline 
antibiotic solution) at four weeks old. 

Histopathological examination 
Trachea, proventriculus, spleen, caecal tonsils 
and the intestine (lymphoid aggregations) were 
collected from the sacrificed chickens and fixed in 
10% neutral buffered formalin. Routinely prepared 
Paraffin-embedded sections were stained with 
Hematoxylin and Eosin (Bancroft et al.; 1996) and 
scored for histopathological lesions. 

Statistical analysis 
 Data were collected, summarized and then 
analyzed by using SPSS, 16.0. One way analysis 
of variance (ANOVA) test was used to test 
difference between treated group and vaccinated 
groups, multiple comparisons test between 
different studied groups were done using LSD 
test. 
 

 Table (1): Oligonucleotide primers used in RTPCR for detection of NDV F- protein gene 

Primer/Prope 
name 

 
Sequence 

Specificity\ target 
gene\ 

 Amplicon size 

Wise F  5’-TCCGGAGGATACAAGGGTCT-3’ Velogenic and 
mesogenic* NDV, 

Fusion protien 
101 bp 

VNDV Probe 
 5’-[FAM]AAGCGTTTCTGTCTCCTTCCTCCA 

[TAMRA]-3’ 

Wise R  5’-AGCTGTTGCAACCCCAAG-3’ 

Primer name Primer sequence Primer nucleotide position 
Target gene\ 

Amplicon size 

F-Forward 5’-ATGGGCYCCAGACYCTTCTAC -3’ F+ 47-67 
APMV-1/ Fusion/ 535 

bp 

F-Reverse 5’-CTGCCACTGCTAGTTGTGATAATCC -3’ F- 557-581  
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Table (2): The vaccination programs adopted in different groups 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                 B1: Hitchner B1 live ND vaccine 
                ND: inactivated imported vaccine. ND local prepared ( MEVAC): prepared from genotype VIId Egyptian strain. 

Age/ days 
Group 

1 
Group 

2 
Group 

3 
Group 

4 
Group 

5 
Group 

6 
Group 

7 
Group 

8 
Group 

9 
Group 

10 
Group 

11 

1 d B1 + ND B1 + ND   B1+Me  B1 + ND ND B1   

5 d   B1 B1 + ND  B1+Me  B1  B1 B1 

7 d         ND   

10 d LaSota Clon+ ND   LaSota  LaSota     

14 d   LaSota       
Lasota+ ND 

(local prepred) 
 

19 d    LaSota  LaSota  LaSota LaSota  LaSota 

21 d LaSota LaSota LaSota  LaSota     LaSota  

30 d Challenge by injection of  NDV (106.5  ELD50) I.M 

33 d Oropharyngeal (tracheal) swabs 

35 d Oropharyngeal (tracheal) swabs 

37 d 
Oropharyngeal (tracheal) swabs 
Histopathological Examination 
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RESULTS 

Clinical signs observed after challenge 
Clinical signs in unvaccinated infected control 

group started 2d PI with foamy conjunctivitis, 
swollen eye lids, respiratory sounds, slight 
depression, and in-appetence. Three days PI; 
greenish diarrhea was obvious, marked 
depression with sleepy appearance and the 
mortalities started in the unvaccinated infected 
control group. Five days P.I; severe respiratory 

sounds, conjunctivitis and nasal discharge (3/5). 
Paresis 2/5 was shown in the remaining living 
chickens. By the end of the 5th day PI mortality 
reached 80%. In other vaccinated groups no clear 
difference were present between different groups, 
most of them were showing signs of upper 
respiratory tract affection. Table (3 and 4) and 
(Fig. 1). 

 

 
Table 3: Clinical observation of the tested groups five days PI 

 
 Eye lesion* Resp. Sounds Greenish 

Diarrhea 
Nasal discharge paresis Total 

mortalities 

GP. 1 2/10 (++) (++) --- --- --- 

GP. 2 2/10 heg.conj. (+++) sneezing --- 3/10 --- --- 

GP. 3 --- (+) (++) --- --- --- 

GP. 4 1/10 (+) --- 2/10 --- --- 

GP. 5 --- (+) (+) --- --- --- 

GP. 6 1/10 (+) --- 1/10 --- --- 

GP.7 1/10 (+) --- 2/10 --- 1/10 

GP.8 2/10. ++ (+) 2/10 --- --- 

GP. 9 2/10. ++ (+) 2/10 --- 1/10 

GP. 10 2/10. ++ (+) 2/10 --- --- 

GP. 11 3/10. (+++) (++) 3/10 --- 2/10 

Ct.(+ ve) --- (+++) (++) 3/5 2/5 8/10 

Ct.(- ve) -- -- --- --- --- --- 

Eye lesion*: indicates conjunctivitis with ocular discharge. 

 
Table( 4): Clinical observation of the tested groups seven days PI. 

S
e
v
e
n

 d
a

y
s
 P

I 

 final mortalities 
 up to 10d PI 

Chickens showing 
paresis 

Depression Ocular  
discharge 

Greenish  
Diarrhea 

GP. 1 --- --- (+) --- --- 

GP. 2 --- 1 ++ --- --- 

GP. 3 --- 1 --- --- --- 

GP. 4 --- --- --- + --- 

GP. 5 --- --- --- + --- 

GP. 6 = - --- --- ++ 

GP.7 1chicks6 days PI 1 ++. + - 

GP.8I = -- + ---. -- 

GP. 9 1 chicks at 6 days PI -- ++ + -- 

GP. 10 --- -- + -- -- 

GP. 11 1 chick; (4d) PI 2 ++. ++ +++ 

Ct.+ ve 8 chickens 
(3-6)d PI 

--- ++ (++) 
& Nasal discharge 

+++ 

Ctr -ve --- --- --- --- --- 
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Figure. 1): (a-b) Positive control group showing slight depression, marked decreased in feed 
intake with foamy conjunctivitis, and swollen eye lids (two days PI). 
(c-e): greenish diarrhea, sleepy appearance (severe depression) with high rate of mortality (Five 
days PI). 
 

Postmortem findings 
 

Post mortem examination of dead chickens 
showed a septicemic picture (congested muscles, 
parenchymatous organs with subcutaneous blood 
vessels engorged with blood), dehydration, 
anorexia, hemorrhages on the proventricular 

glands, intestinal lymphoid aggregations and the 
caecal tonsils, greenish intestinal contents and 
hemorrhage on the laryngeal mucosa, catarrhal 
trachitis, and pancreatic necrosis were present. In 
contrast to the negative control group showing 
apparently normal carcass Table (5) and (Fig. 2). 
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Figure 2: control (+ve) Gp.; (a & b) proventricular haemorhages on the tips of its glands 3 & 4d PI; 
(c) haemorrhagic ulcer in the intestinal lymphoid aggregation (d) greenish intestinal content; (e) 
peticheal haemorhages on the laryngeal mucosa; (f) cyanosis of the comb and wattle; (g) Gp.VI 

dead chicken showing proventricular haemorrhage 
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Table 5: Pathological lesion scoring seven days P.I 

S
e

v
e

n
 d

a
y

s
 P

.I
 

 Sept. Prov. P.P C.T Spl. 
Trachea 

(Catarrhal 
trach.) 

Lung 
(Pneum.) 

Others 

GP. 1 ++ --- (+) ++ --- --- + Airsaculitis --- 

GP. 2 ++ --- ++ ++ --- (+) + congestion 

GP. 3 + --- ++ + + (+) + Airsaculitis 

GP. 4 --- --- + + --- (+) + 
Airsaculitis 

 Petich. Heg. (larynx)  

GP. 5 --- + + ++ --- --- + Ms. Heg. 

GP. 6 --- + +++ --- --- --- --- Airsaculitis 

GP. 7 -+ --- + + ++ -- --- Airsaculitis 

GP.8 ++ --- ++ ++ - -- --- - 

GP. 9 ++ --- ++ +- --- -- --- Airsaculitis  

GP. 10 ++ --- + + + -- ---- - 

GP. 11 + --- ++ --- --- ++ --- Congestionof spleen 

Ctrl.(+ ve) +++ +++ +++ +++ --- +++ +++ 
Pancreatic Necrosis 
Congestion of spleen 

Ctrl.(- ve) --- --- --- --- --- --- --- --- 

 
Prov.: peticheal haemorrhage on the proventriculus. Sept.: septicemiaSpl: focal splenic necrosis. C.T: 
haemorrhages on the caecal tonsils.       P.P: payers patches haemorrhagic lesion. 
(+) : mild  (++) : moderate   (+++) : severe  (---) : Normal  
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Figure 3:  (A) Trachea of control negative chicken showing apparent normal histological structure 
,(B) Trachea of chicken experimentally infected with Newcastle virus (7days PI) showing necrosis 
of lamina epithelialis, oedema,  inflammatory cells infiltration , haemorrhage and congestion  in 

the lamina propria /submucosal layer, (C) Caecal tonsils of control chicken showing no 
histopathological , (D) Caecal tonsils of chicken experimentally infected with Newcastle virus (7 

days PI) showing lymphocytic necrosis and depletion as well as minute haemorrhage in the 
lamina propria, (E) Proventriculus of control chicken showing no histopathological changes , (F) 

Proventriculus of chicken experimentally infected with Newcastle virus (5 days PI) showing 
marked necrosis and haemorrhage; (G) Spleen of control chicken showing normal lymphoid 

follicle and white pulp, (H) Spleen of chicken experimentally infected with Newcastle virus (3 days 
PI) showing lymphocytic necrosis, congestion of blood vessel and focal haemorrhage (H & E 

stain, Figures (A, B, C, D , E & F X 100; Figures G & H X 400). 
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Table (6): Histopathological lesion scoring of different groups 
 
 
 
 
 
 
 
 
 

o
rg

a
n

 

Group number Ct.(-ve) Ct (+ve) GP.1 GP.2 GP.3 GP.4 GP.5 GP.6 GP.7 GP.8 GP.9 GP.10 GP.11 

Necrosis of 
lamina 
 epithelialis 

--- +++ --- + + --- --- --- - - + ++ --- 

T
ra

c
h

e
a
 

Inflammatory 
cells 
 infiltration 

--- ++ ++ +++ +++ +++ + ++ + + ++ ++ ++ 

Oedema in 
 lamina propria 
/ submucosa 

--- ++ --- + + + --- + - - + + + 

Haemorrhage --- +++ + ++ + + --- ++ + +- + ++ --- 

Lymphocytic  
necrosis 

--- ++ + --- + + + --- - - + ++ --- 

s
p

le
e
n

 

Lymphocytic 
 depletion 

--- ++ + --- + + + --- - -- + ++ --- 

Fibrinoid 
necrosis 

--- ++ --- --- --- --- --- --- - - --- --- --- 

Congestion --- + --- --- --- --- --- --- - + + --- --- 

Haemorrhage --- --- --- --- --- --- --- --- - - --- --- --- 

Necrosis of 
 glands 

--- ++ --- --- --- --- --- --- - - - - --- 

P
ro

v
e
n

tr
ic

u
lu

s
 

Congestion --- ++ + + --- --- --- + - - - - --- 

Haemorrhage --- +++ --- --- --- --- --- --- - - - - --- 

Lymphocytic 
 necrosis 

--- ++ ++ + + + --- --- - - - - --- 

C
a
e
c
a
l 

to
n

s
il

s
 

Lymphocytic 
 depletion 

--- ++ + + + + --- --- - - - - --- 

Haemorrhage --- ++ --- --- --- --- --- --- - - - -- --- 

Necrosis of villi --- +++ --- + --- + --- --- --- --- --- - --- 

In
te

s
ti

n
e
 

Inflammatory 
 cells 
 infiltration 

--- ++ ++ --- + --- --- --- + + --- --- --- 

Haemorrhage --- + ++ --- --- --- + --- --- + --- + 
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Histopathological findings 
Two chickens were euthanized from every group 
at the end of the experiment beside the dead birds 
were subjected for histopathological examination 
from the following organs: trachea, proventriculus, 
spleen, caecal tonsils and the intestine (lymphoid 
aggregations) then scoring of the 
histopathological lesions. As shown in Fig (3) the 
results revealed hemorrhages in the 
proventriculus mucosa, cecal tonsils and intestinal 
mucosa. Oedema was occurred in Lamina propria 
of trachea and lymphocytic depletion in spleen in 
control non-vaccinated birds while in vaccinated 
birds the lesion declared in a less degree (Table6 

Measuring of NDV HI titer 
Blood samples were collected from eight chickens 
from every group weekly from day old age up to 
four weeks old (date of challenge) for  
evaluation of different NDV vaccination programs  
immune response. Statistical analysis of the HI 
titer at the age of challenge (4 weeks post-
vaccination) revealed that the mean HI titer in 
Groups 1,2,5 &6 (5.13, 6.25 and 6.5 respectively) 
were significantly higher than all other groups, and 

their shedding percent were significantly lower 
than other groups (not more than 30% & 22.2% ). 
This is usually attributed to the incorporation of 
inactivated vaccine once or twice together with 
triple vaccination of live vaccine. Vaccination  at 
day old age with live and inactivated vaccines and 
other two boostering doses with about 10 days 
interval period in between gave the best result. 
Moreover, it was obvious that there were no any 
significant difference between the groups that 
received inactivated vaccine twice. Table (7). 

 Detection of viral shedding post infection 
Tracheal shedding was detected post challenge 
by taking ten Oropharyngeal (tracheal) swabs 
from the control positive group at the zero day of 
challenge, and from all groups at 3, 5 and 7 days 
post infection, for detection of viral shedding by 
RT-PCR. revealed that, vaccinated groups no.(1, 
2, 4, 5, and 6) has shown a significant decrease in 
the tracheal viral shedding (30%, 22.2%, 22.2%, 
30%, and 30% of the total collected samples, 
respectively) than the control positive group 
(83.3% of the total collected sample). Table (8). 
 

 
Table( 7): Results of NDV HI titer through 4 weeks before challenge (log2): 

Gp NO. Mean HI titer 

7 dpv 14 dpv 21 dpv 28 dpv 

Gp 1 5.13* 4.25* 4 5.25*b 

Gp2 5.63* 4.87* 4.25*c 6.25*a 

Gp3 5.5 5.2* 4.8*c 3.7*c 

Gp4 5.75* 5.0* 5*b 4.38*c 

Gp5 6.38* 6.13* 6.75*b 6.5*a 

Gp6 6.5* 5.5* 7*a 6.2*a 

Gp7 5.8* 4.2* 5*b 4.3*c 

Gp8 5 4.5* 4.75*c 5.25*b 

Gp9 5.5 5.1* 5*b 5*b 

Gp10 6* 4.25* 5.25*b 4.75*C 

Gp11 5.12 4.12* 3.38*c 4.63*C 

Gp+ve c 4.875 3.1 2.375 1.38* 

Gp-Ve c 4.88 3.17 2.38 1.0* 

*(a, b, c) Superscript different letters indicates significant difference at P < 0.05. 
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Table (8): RT-PCR results of oro-pharyngeal (tracheal) viral shedding: 
 

 

 (a, b, c) Superscript different letters indicates significant difference at P < 0.05
DISCUSSION 

In-vivo protection study was carried out using 
different vaccination programs with the available 
commercial ND vaccines then challenged the 
birds with the locally isolated vNDV Genotype VIId 
to determine the degree of protection. 

Commercial broiler chickens were vaccinated 
with live vaccines( in certain groups) that applied 
by intra ocular-intra nasal administration to ensure 
that every bird has taken its dose, beside it is 
considered to be the best method of vaccination 
as it gives a 93% protection percent (Degefa  et 
al., 2004) beside dead vaccines that is injected 
s/c. Eleven vaccination programs were adopted in 
different groups; positive non-vaccinated infected 
and Negative non-vaccinated non-infected control 
groups were included in the study. Different 
parameters were used for evaluation of the used 
vaccination programs including; NDV serum mean 
AB titer measured weekly by HI, clinical signs, 
pathological and histopathological lesion scoring, 
protection (mortality) percent, and measurement 
of the tracheal viral shedding by RT-PCR after 
challenge. 

Clinical signs, post mortem and 
histopathological lesion scoring of all vaccinated 
groups didn’t indicate a significant difference 
between vaccinated groups and each other, but 
all of them were showing significant decrease to 
the absence of pathological and histopathological 

lesions in comparison with the positive control 
especially in chickens that received more than two 
vaccines included inactivated one. That is to say, 
most used ND vaccination programs using the 
commercial available vaccines (more than two ND 
vaccines) significantly decrease the 
histopathological and postmortem lesions 
resulting from infection with Genotype VIID but 
doesn’t completely prevent them (table 5 &6) Fig 
(2&3). These results are in line with Ezema et al., 
(2009) who found that immunization with LaSota 
vaccine may not prevent histopathological lesions 
with vNDV as the immunized birds showed severe 
atrophy of the lymphoid organs (bursa, spleen and 
thymus) with necrosis and depletion of their 
lymphocytes following challenge with vNDV. 
Similar findings were obtained by Bwala et al., 
(2009) who found that genotype II ND vaccine 
(Avinew®) gave 100% protection from mortality 
against both challenge viruses (vNDV lineage 5d 
and 3d), but not against infection and replication 
of the viruses, as gross lesions were evident even 
in apparently healthy birds that survived the 
challenge. 

Statistical analysis of the HI titer at the age of 
challenge (4 weeks post-vaccination) revealed 
that the mean HI titer in Groups 1,2,5 & 6 (5.13, 
6.25 & 6.5 respectively) were significantly higher 
than all other groups, and their shedding percent 
were significantly lower than other groups (not 

Days 
Post  

infection 

Gp  
1 

Gp 
 2 

Gp 
 3 

Gp 
 4 

Gp 
 5 

Gp 
 6 

Gp 
 7 

Gp 
 8 

Gp  
9 

Gp 
 10 

Gp 
 11 

Ctrl 
 (+ve) 

ctrl 
(-ve) 

3 days + - + - + + - + + - + + - 

- - - - + - + - + + - + - 

- - + - - + -- + - - + -  

5 days - - - - - - + - + + - + - 

- - - - - - + + - + - + - 

- + + + - + - + + - + Dead  

7 days + + - + - - - - - - + + - 

+ - - - - - + - - + + Dead - 

- - + - - - - - - - + Dead - 

Total sh.  
Percent% 

33.3a 22.2a  44.4b 22.2a 22.2a 33.3a 44.4b 44.4b 44.4b 44.4b 66.6c 83.3c 0 
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more than 30% & 22.2%). This is usually 
attributed to the incorporation of inactivated 
vaccine once or twice together with triple 
vaccination of live vaccine. Vaccination  at day old 
age with live and inactivated vaccines and other 
two boostering doses with about 10 days interval 
period in between gave the best result. Moreover, 
it was obvious that there was no any significant 
difference between the groups that received 

inactivated vaccine twice. This may be attributed 
to the short lifespan of broiler chickens which is 
not long enough for double doses of inactivated 
vaccines to produce their immunoconversion. 
Some authors as Alexander et al., (2004) 
mentioned that, inactivated vaccines produce high 
neutralizing antibody levels and provide a good 
protection against the virulent virus.  

In spite of receiving three doses of live 
vaccines, group no.3 are showing a significant 
decrease of HI titer than other groups (including 
group no.11 which has received two doses only of 
living vaccines), this is usually attributed to the 
short interval period between successive living 
vaccines (7 and 9 days) resulting in interference 
or neutralization of the immune response 
produced by the former vaccine with the following 
vaccine and thus lowering the serum humoral 
immunity (AB level).  

In regard of protection %, our results revealed 
that group no.3 and 11 showed 20% mortality, this 
is usually attributed to the absence of inactivated 
vaccine in their vaccination program where both of 
them received live vaccines only either twice 
(group no.11) or for three times (group no.3) 
without using inactivated vaccines. The 
interference property of the living vaccine was 
illustrated by Mohamed (2006) and Munir et al., 
(2012). Group no.7 are showing incomplete 
protection percent (80%) where it have received 
vaccination with both live and inactivated vaccines 
at day old followed by boostering dose 10 days 
after the first vaccination (about 20 days before 
challenge) and no more boostering doses were 
administrated, it is supposed that the day old live 
vaccination was neutralized by maternal 
antibodies as mentioned previously and the 10th 
day LaSota vaccination were acting as the 
primary vaccination thus it requires another 
boostering dose to obtain  a peak of immunity like 
in group no.1 which received the same 
vaccination program and showed similar mean HI 
titer as group7 at the 3rd week age until it received 
the booster dose at 21st days old which made the 
difference between both groups in HI value and 
protection percent provided at the date of 
challenge (4th week). It is clear that there is a 
significant difference between the protection 
percent afforded by vaccination programs in 
groups no.1, 3, 4 and 9 showing 0% mortality 
under experimental conditions) if compared that 
recorded under the field conditions Elbehairy et 
al., (2015) in flocks no.4, 11, 31, 36, 60, and 67 
that declared (1-17%) mortality although they 

received similar vaccination programs. 
In most vaccinated groups 100% protection 

against mortality was achieved especially those 
received killed vaccine (except in groups no.7, 9, 
and 11; which showed 80%, 90% and 80% 
protection, respectively). The positive control 
group showed 80% mortality while nothing of the 
negative control was dead. This finding was 
previously described by Liu (2003) and Dortmans  
(2012) who mentioned that vaccination with 
Genotype II (commercial) vaccines protect against 
challenge with Genotype VIID. Perozo (2012) 
found that vaccination with both live and 
inactivated commercial vaccines at 1-day-old 
chicks followed by boostering doses with live ND 
vaccine and infectious bursal disease virus (IBDV) 
field vaccinations at 7 and 17 days old in drinking 
water, provided 90% protection against stringent 
challenge with NDV genotype VII at 28days old 
under experimental conditions. The absence of 
100% protection against mortality unlike the other 
aforementioned studies may be attributed to the 
drinking water administration of the booster doses 
or the combination of both live vaccines (ND & 
IBD vaccines) with each other affect their immune 
response as mentioned by Ali et al., (2004). 
Detection of the oropharyngeal (tracheal) viral 
shedding PI in vaccinated and control groups 
revealed that, vaccinated groups no.(1, 2, 4, 5, 
and 6) has shown a significant decrease in the 
tracheal viral shedding (30%, 22.2%, 22.2%, 30%, 
and 30% of the total collected samples, 
respectively) than the control positive group 
(83.3% of the total collected sample), but not 
completely protected. This accords with (Elshazly 
(2016), Jeon et al., (2008), Perozo et al., (2012) 
and Susta et al., (2014)). who tested the viral 
shedding in vaccinated chickens after challenge 
with a NDV genotype VII, and they showed that 
shedding was significantly reduced in vaccinated 
groups in comparison with the unvaccinated group 
but not completely prevented the ND outbreak. 
This is usually attributed to the field conditions 
which affects the flock`s immune response to the 
applied vaccines, i.e.: the presence of 
immunosuppressive agents (mycotoxins) in their 
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pelleted ration (Ragland et al., 1998) or bad 
environmental conditions (over crowdness, bad 
ventilation, wet letter and high ammonia level [2], 
or using in appropriate route of vaccination like 
drinking water which gives a protective antibody in 
53-60% only of the vaccinated chickens (Degefa 
et al., 2004), or may be due to the presence of 
mixed infection of ND with other viral disease as 
AI or IB (Elbehairy et al., 2015). This was clearly 
illustrated by Perozo et al., (2012) who tested the 
effect of field conditions on the efficacy of 
vaccination, they found that the protection percent 
provided against challenge with NDV genotype VII 
showed a great variation between two groups 
receiving the same vaccination program but 
differs only in the rearing conditions where one of 
them was reared under controlled farm 
(experimental conditions) showed (90.5% 
protection) while the other was reared in a 20000 
commercial chicken house (field conditions) with 
(57% protection only). 

 
CONCLUSION 

In conclusion, sufficient correct vaccination 
practices with the commercially available NDV 
vaccines protects against the clinical picture of the 
disease without preventing the viral excretion and 
thus represent a serious threat to the contact 
unvaccinated birds leading to high recirculation of 
the virus in the environment and increase 
susceptibility to mutations and adaptive changes. 
We should be focused on biosecurity high level in 
our farms and at the same time the preparation of 
local ND vaccine genotype VIID live, inactivated 
or recombinant vaccine to face the challenged 
field NDV. 
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