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Abstract
One day old broiler chicks from four groups of broiler breeder chickens were immunized by different routes of vaccination.
(1: orally), (2: intraocular), (3: a single injection of oil emulsion vaccine), (4: unvaccinated). The first two groups were
vaccinated with live NDV vaccine. Serological antibody titers were determined to study the correlation between the different
groups using ELISA test and leukocyte migration inhibition test to study the cell-mediated immune response in different
groups. By results of this study vaccination of one day old chicks is very important to enhance the maternal derived antibody
response also the cell-mediated immunity play an important role in increase the level of immunity beside the humeral one.
Keywords: Maternal immunity, Cell mediated immunity, ND, Vaccine, ELISA test.
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commercially available (4) various kind of live vaccination
techniques namely, oral administration through drinking
water, course spray, eye drop, intranasal installation,
subcutaneous and muscle injection (4). Vaccination one day
old broiler chicks which possess natural maternal antibodies
show pronounced immunity between 3 and 4 weeks of age,
the ability of mothers to transmit antibodies to their off
spring was documented in both mammals and birds over
100 years ago (6-8) maternal antibodies is protective and
during the vaccination the maternal antibodies neutralize
the vaccine antigen rendering the vaccine in effective (9)

Introduction
Newcastle disease (ND) Caused by ND virus (NDV)
which is an Avulavirus, is one of the most important
disease encountered in the poultry industry (1,2).
Vaccination for protecting chickens from Newcastle disease
is routinely practiced throughout the world (3). Today there
are commercial live and inactivated oil adjuvant vaccines
(IOAV) which are very effective as immunization antigen.
The live ones are produced from lentogonic and mesogenic
virus strains namely Mukteswar and Komarov are
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also the age of chicks at vaccination and the level of
maternal antibody greatly influence immune response of
broiler chickens to the vaccinal antigen (9). Immune system
of poultry is a complex network of different cell types and
soluble factors that give rise to an effective response to
pathogenic challenges (10) both cellular and humeral
response have been suggested to play important roles in the
hosts defense against NDV infection (11,12).
The objective of the present study was to know the
effect of different vaccination routes of one day old broiler
againsed NDV on immunological response (humeral and
cellular).

Results

Experimental chicks
A total of 160 day old broiler chicks were housed and
kept adlbidu feed on concentrated feed. These chicks were
not given any types of antibiotics or vaccine and were
divided into four groups each having 40 birds; the first
group: forty chicks were vaccinated at one day, 7th, 14th,
21st days old with 0.1 ml (one vaccinated dose) of live
attenuated Newcastle disease virus vaccine orally. The
second group: forty chicks were vaccinated at one day 7th,
14th, 21st days old with oil and of live attenuated Newcastle
disease virus (LNDVV) by eye drop. The third group: forty
chicks were vaccinated at one day old with 0.1 ml of
inactivated ND vaccine subcutaneously.

3500

second

3000

2190.6

third
2500

fourth

1426.6

653.3

752.6

1286.3

1127.3

919.3

1144

1127.6

1033

923.6

1000

992.3

1046.6

1500

1042.3

2000

Blood collection and serological test
Blood samples from test and control were collected at
1st, 7th, 14th, 21st days of age, all the blood samples obtained
from the heart, serum were separated and stored at -20oC
until the analyzed test preparing the serum sample were
analyzed
by
indirect
ELISA
(enzyme
linked
immunosorbant assay) to detection antibodies against ND
(13-15). For migration inhibition test blood sample with
EDTA of all group were studied capillary migration
inhibition test the migration inhibition index was calculated
using the following formula:
Migration index (MI) =

first

2262.3

Materials and methods

3408

Results of antibody titers against ND virus in different
groups are presented in table 1. significant difference was
found between the antibody titers of vaccinated groups
(first and second group with the third group) 7 days post
vaccination and significant difference was found between
the vaccinated groups 14th days post vaccination also the
antibody titers between the vaccinated groups and control
group were different significantly in contrast the titer was
significant in first group 21 days post vaccination and 7th
days old post vaccination in second group while the
antibody titers were significant in 14th days post vaccination
in third group, the control group referred to significant
result, 1st, 7th, 14th and 21st days of age, these results more
explanated in figured the result of cell-mediated immunity
by migration inhibition test gave an inhibition of migration
of leukocyte with significant index and this inhibition is
increase in three vaccinated groups but the third groups was
more one of them (Table 2).
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Figure (1): ELISA antibody titers in experimental groups.
Discussion

Distance of migration with antigen
× 100
Distance of migration without antigen

Among the infectious diseases, Newcastle disease is
deadly viral disease of poultry due to its high
contagiousness and rapid spreading among chicken and
other domestic and semi-domestic species of birds (3,17).
The result of the present study revealed that antibody
tires of different vaccinated groups in 14th days' post
vaccination were different significantly. This variation
according to the type of route of vaccination, so the reason

MI of ≤ 70% was considered as significant result, the
migration index represent the mean of four reacting
(11,12,16).
Statistical analysis data of all experimental were
expressed as mean ± SE. data were compared two analysis
of variance. Significant differences determined by Duncan's
Multiple Range Test. All statistical analysis performed by
sigma state (Jandel scientific software V3.1) P< 0.05 was
considered as statistically significant.
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maternal antibody these were type of production, bird
species, size of flock, length of production cycle, general
health status vaccines to be applied and costs (21) the
antibody titers of control group (unvaccinated) declined
gradually from one day old to 21st days of age and accepted
with there of (12,18,21,22). The cellular beside the humeral
response have been suggested to play important roles in the
hosts defense against NDV infection cell-mediated
immunity has been reported as the first immunological
response, being detected as early as 2-3 days after ND
accination (10,12,23,24). By result of the present study cell
mediated immunity is an important factor but play a minor
role in chicken vaccinated with ND vaccine (11,12,25).
In conclusion, the results of this study support the
concept that humeral immunity to NDV is a key component
in the protection against ND. Therefore, vaccination
programs should be directed toward eliciting and
maintaining high antibody level to NDV in flocks of birds.

Table (1): ELISA antibody titers against ND virus in
experimental groups.
NDV antibody titers (Mean±SE)
1 day
7 day old
14 day old 21 day old
1046.6
1127.6
1127.3
2190.6
First
±
±
±
±
27.4 A a 52.3 A a
105.8 A a 68.8 A b
1042.3
1144.0
1286.3
2262.3
Second
±
±
±
±
24.8 A a 31.1 A a,b 33.7 A b
74.1 A c
992.3
923.6
1426.6
3408.0
Third
±
±
±
±
27.1 A a
56.4 B a
48.7 B b
140.7 B c
1033.0
919.3
752.6
653.3
Fourth
±
±
±
±
21.9 A a 56.4 B a,c
45.9 A b,c 28.3 C b
A,B,C: values within a column followed by different letters
are significantly different (P < 0.05).
a,b,c: values within a raw followed by different letters are
significantly different (P < 0.05)
Group
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Table (2): Results of migration indices in different
vaccinated groups.
Age
1 day
7 day
14 day
First
0.9 NS
0.4 S
0.3 S
Second 0.8 NS
0.5 S
0.5 S
Third
0.9 NS
0.8 NS
0.8 NS
Fourth
1 NS
0.8 NS
0.8 NS
S = significant, NS = Non significant.
Group
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