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The study was carried out at Veterinary University Training and Research Centre,
Tiruchirapalli, Tamil Nadu. A total of 48 day old desi chicks obtained from a private
hatchery in Namakkal, TamilNadu were maintained under cage system of rearing up to
52 weeks of age as per standard management practices. All the 48 chicks were divided
into six groups having eight chicks in each group were subjected to different treatment
regimes. Serum samples were collected at 21 days interval and the post vaccination
antibody titre was assessed by ELISA tests. All the birds were challenged at 52 weeks of
age with 0.5 ml dose of 104.0 EID 50 virulent ND field virus. All the vaccinated groups in this
study showed protective level of antibody titre throughout the study period of 52 weeks.
The challenged birds were observed for ten days for the development of clinical symptoms,
lesions and mortality. No mortality was observed in any of the vaccinated group whereas
100 percent mortality was recorded during the observation period in the unvaccinated
control groups.
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Newcastle disease (ND) is one of the
most important animal diseases in the world both
for the number of animals affected every year and
the severe economic impact on the poultry
industry1. It is an acute infectious viral disease of
domestic poultry and other species of birds
regardless of variation in sex and age2. Newcastle
disease virus (NDV) has a wide host range,
including approximately 241 species of 27 orders,
out of known 50 orders of birds3. ND is fatal and
still top ranked poultry disease. Annual losses
* To whom all correspondence should be addressed.

caused by this disease worldwide are in millions of
dollars4. Due to the severe nature of Newcastle
Disease and the related consequences, NDV is
included in “LISTED” agents (reportable disease)
by Office International des Epizooties (OIE)5.
Notification is required by OIE of any outbreak of
ND6, when it meets certain criteria of virulence7.
Vaccines are being used to control and prevent
ND. Currently, many inactivated and live ND
vaccines are available around the world8.Effective
vaccination with conventional vaccines involves
maintaining a cold chain, catching and handling
individual birds, using skilled vaccinators and
repeating the whole procedure sufficiently often
to ensure that every bird receives at least two doses
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of vaccine at different times9. The selection of a
ND vaccine for use in rural chicken will depend on
the local conditions in each country. Selection
criteria will include – ease of use, cost, thermo
stability, immunogenicity, availability and
transportability. In circumstances where the cold
chain is weak or absent, the only reliable option
will be the use of thermostable ND vaccines10.
Clinical diagnosis based on history, signs and
lesions may establish a strong index of suspicion
but the laboratory confirmation must be done.
Hemagglutination and hemagglutination inhibition
test, virus neutralization test, Enzyme linked
immune-sorbent assay, plaque neutralization test
and reverse-transcriptase polymerase chain
reaction (RT-PCR) can be used for confirmation of
the ND virus11. Enzyme Linked Immunosorbent
Assay has been extensively used for detection of
ND antibodies in chicks12. There are a variety of
commercial ELISA kits available and these are
based on several different strategies for the
detection of NDV antibodies13. Hence the present
study was conducted with the objective to assess
the immune response against Newcastle disease
oral pellet vaccine in desi chicken by ELISA test.
MATERIALS AND METHODS
All animal procedures were performed in
accordance with Institutional Animal Ethical
Committee regulations (Approval no.8/2012 of
IAEC dated 10.08.2012). The study was carried
out at Veterinary University Training and Research
Centre,Tiruchirapalli, Tamil Nadu. A total of 48 day
old desi chicks obtained from a private hatchery in
Namakkal, TamilNadu were maintained under cage
system of rearing upto 52 weeks of age under
standard management practices. All the 48 chicks
were divided into six groups having eight chicks
in each group. First group (T1) served as
unvaccinated control, second group (T2) was
primed with commercially available
Thermostabilised D58 vaccine followed by booster
with TANUVAS oral pellet vaccine, Third group
(T3) was primed as well as boosted with TANUVAS
oral pellet vaccine, Fourth group (T4) was primed
with RDV’F’ followed by booster with commercial
vaccines (LaSota and R2B), Fifth group (T5) was
primed with commercially available
Thermostabilised D58 vaccine followed by booster
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with commercial vaccines (LaSota and R2B), Sixth
group (T6) was primed with TANUVAS oral pellet
vaccine followed by booster with commercial
vaccines (LaSota and R2B). Serum samples were
collected by following standard procedure at 21
days interval and the post vaccination antibody
titre was assessed by ELISA tests14.
The test was conducted to find out the
antibody titre of the serum collected from the desi
birds using Enzyme-linked immunosorbent assay
(IDEXX NDV Ab test, Liebefeld-Bern, Switzerland).
Virulent field virus maintained at Department of
Veterinary Microbiology, Veterinary College and
Research Institute, Namakkal was used as challenge
virus in this study. All the desi birds were
challenged at 52 weeks of age with 0.5 ml dose of
104.0 EID50 virulent ND field virus . The challenged
birds were observed for ten days for the
development of clinical symptoms, lesions and
mortality.
An analysis of variance (ANOVA) with
one factor was used to assess the immunity effects
of different types of vaccine . The values presented
were expressed by assigned average standard error
of the mean. In the case of significant difference,
Tukey’s HSD test was used to separate
homogeneous groups at a significant level of 1%.
RESULTS AND DISCUSSION
The ELISA titre value of the different
treatment regimes during the study period were
presented in Table-1 and Figure-1. The ELISA log10
titre value in T4 group was higher (3.44± 0.01)
followed by T6 (3.20±0.01), T3 (3.20±0.02), T5
(3.18±0.02) and T2 (3.17± 0.01) on 4th week of age.
In this study , all the vaccines produced protective
level of immune response till the next vaccination
was done on 28th day. In earlier study similar finding
was reported that three weeks after first
vaccination a protective titre was recorded and
stated that a single oral vaccination is insufficient
and that the immune response needs to be boosted
by at least one further oral vaccination[15] and
administered LaSota on 28th day after the chicks
were primed with RDV’F’ on 7th day [16]. However,
highly significant (P<0.01) increase was observed
steadily from seventh week onwards after booster
vaccination.
On 8th week, mesogenic strain R2B was
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3.38 ± 0.02
2.49 ± 0.01a
2.50 ± 0.02a
2.52 ± 0.02a
2.54 ± 0.03a
2.55 ± 0.03 a
2.60 ± 0.03 a
2.59 ± 0.03 a
2.62 ± 0.03 a
2.63 ± 0.02 a
2.67 ± 0.04 a
2.66 ± 0.04 a
2.69 ± 0.04 a
2.72 ± 0.03 a
2.71 ± 0.04 a
2.75 ± 0.04 a
2.71 ± 0.03 a
2.72 ± 0.03 a

T
2

3.17 ± 0.01b
3.37 ± 0.01b
3.79 ± 0.02b
3.89 ± 0.02b
3.83 ± 0.02 b
3.95 ± 0.03 b
4.02± 0.02 b
3.98 ± 0.03 b
3.97 ± 0.02 b
4.05 ± 0.01b
4.04 ± 0.01b
4.03 ± 0.01b
4.03 ± 0.02b
4.06 ± 0.01b
4.06 ± 0.01b
4.05 ± 0.01b
4.04 ± 0.01b

T

3.20
3.41
3.81
3.92
3.84
3.96
4.03
4.00
3.98
4.06
4.05
4.04
4.03
4.07
4.07
4.06
4.05

±
±
±
±
±
±
±
±
±
±
±
±
±
±
±
±
±

T

0.02b
0.02b
0.02b
0.02b
0.02b
0.02b
0.02b
0.02b
0.02b
0.01b
0.01b
0.01b
0.02b
0.01b
0.01b
0.01b
0.01b

3

4

5

3.18 ± 0.02b
3.57 ± 0.01c
3.93 ± 0.02c
4.01 ± 0.02c
3.92 ± 0.01c
4.07 ± 0.01c
4.10 ± 0.01c
4.08 ± 0.01c
4.05 ± 0.01c
4.14 ± 0.02 c
4.12 ± 0.01c
4.11 ± 0.01c
4.10 ± 0.01c
4.14 ± 0.02c
4.14 ± 0.01c
4.13 ± 0.01c
4.11 ± 0.01c

T

** Highly significant (P<0.01)

3.44 ± 0.01c
3.60 ± 0.01c
3.98 ± 0.01c
4.04 ± 0.01c
3.95 ± 0.01c
4.09 ± 0.01c
4.13 ± 0.01c
4.10 ± 0.0 c
4.07 ± 0.01c
4.15 ± 0.01c
4.14 ± 0.01c
4.13 ± 0.01c
4.12 ± 0.01c
4.16 ± 0.01c
4.15 ± 0.01c
4.15 ± 0.01c
4.13 ± 0.01c

T

Treatment groups

Means ± S.E having same super script in a row do not differ significantly.

Day old
4
7
10
13
16
19
22
25
28
31
34
37
40
43
46
49
52

collection(Weeks)

Age at serum
6

3.20 ± 0.01b
3.58 ± 0.01c
3.94± 0.02 c
4.02 ± 0.02c
3.93 ± 0.01c
4.08 ± 0.01c
4.11 ± 0.01c
4.09 ± 0.01c
4.06 ± 0.01 c
4.14 ± 0.01 c
4.13 ± 0.01 c
4.12 ± 0.01 c
4.11 ± 0.01c
4.15 ± 0.01c
4.14 ± 0.01c
4.14 ± 0.01c
4.12 ± 0.01c

T

556.77**
923.37**
945.26**
979.45**
766.61**
867.45**
1220.80**
937.35**
1091.61**
890.13
1097.26**
985.13**
991.24**
849.40**
1120.15**
1707.87**
1766.30**

F Value

Table 1. Humoral immune response in desi chicken - Mean ± SE of ELISA log10 titre in different treatment groups (n=8)
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given in T4, T5 and T6 groups and TANUVAS oral
pellet vaccine was given to T2 and T3 group as
booster vaccination. The increase in titre was
observed at 13th week of age and the titre started
declining slowly . In the present study, the ELISA
log10 titre at 13th week of age in T4 group was found
to be higher (4.04±0.01) followed by T6 (4.02±0.02),
T5 (4.01 ± 0.02), T3 (3.92±0.02) and T2 (3.89±0.02).
Similar pattern of results was observed in chicken
with thermostable pelleted vaccine comparable to
D58 in which about two third of birds produced
detectable antibody following booster
administration of I-2 vaccine17 and there were
increased number of plasma cells and secretion of
immunoglobulin A which is referred as secretory
antibody on the mucosal surfaces of avian
intestine, bronchi and oviduct when thermo stable
vaccines are administered orally18.
The titre values declined in 16th week of
age, later started increasing due to booster
vaccination of mesogenic strain R2 B given to T4,
T5 and T6 groups and oral pellet vaccine given to
T2 and T3 groups. In earlier study similar finding
was reported that in which booster vaccination
with mesogenic strain elicited revival of egg
production and also rise in HI titre. The increase in
titre was observed up to 22nd week of age and then
the titre declined slightly19. The ELISA log10 titre at
22nd week of age in T4 group was higher (4.13±0.01)
followed by T6 (4.11±0.01), T5 (4.10± 0.01), T3
(4.03±0.02) and T2 (4.02±0.02). It has been reported
that [20] where the circulating antibodies induced
by the primary vaccination given during first two
weeks of life did not interfere with subsequent
vaccination with more virulent K/ R2B strain, infact
it tended to give best response to revaccination
by providing solid immunity for a longer period
and in countries with a high prevalence of virulent
ND, mesogenic strains of NDV are generally
preferred for booster vaccinations21.
To maintain the protective level of
antibody titre, 28th week booster vaccination was
carried out in all the vaccinated groups. The
increase in titre was observed up to 31st week of
age and then declined slightly. Higher titre was
observed in 31st week in T4 group (4.15±0.01)
followed by T6 (4.14±0.01), T5 (4.14± 0.02), T3
(4.06±0.01) and T2 (4.05±0.01) . In earlier study
similar finding was reported that22 the ND booster
vaccination is the best, essential and most cost
J PURE APPL MICROBIO, 10(4), DECEMBER 2016.

effective means of ND control and has been used
successfully in village settings all over the world
to reduce the clinical disease associated with
outbreaks of ND.
To maintain the protective level of the titre
, next vaccination was done on 40th week. Later, the
peak titre was seen in 43rd week and the titre in T4
group was higher (4.16±0.01) followed by T6
(4.15±0.01), T5 (4.14± 0.02), T3 (4.07±0.01) and T2
(4.06±0.01) groups and then the titre started
declining. However protective level of antibody
titre was maintained throughout the study in all
the vaccinated groups. It has been reported that23
high levels of HI antibodies within two weeks after
booster vaccination and also observed that a high
percentage of chickens vaccinated only once died
from the challenge24.
In this study No significant differences
were noticed between T2, T3, T5 and T6 groups at
4th week of age. Between T2 and T3, no significant
differences (P<0.01) were noticed from 4th week to
52 week of age. On 4th week of age significant
differences were noticed between T4 and other
(T2, T3, T5, T6) groups. Later from 7th week onwards
no significant differences (P<0.01) were noticed
between T4, T5 and T6 up to 52nd week of age. But
from 7th to 52 weeks significant differences (P<0.01)
were noticed between T2, and T4, T5, T6 groups
and between T3 and T4, T5, T6 groups.
All the desi birds were challenged with
0.5 ml dose of 104.0 EID50 virulent ND field virus.
Before challenge the ELISA log10 titre in T1, T2,
T3, T4, T5 and T6 groups were 2.72±0.03, 4.04±0.01,
4.05±0.01, 4.13±0.01, 4.11±0.01 and 4.12±0.01
respectively. In the present study, the challenged

Fig. 1.
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birds were observed for ten days for the
development of clinical signs, mortality and lesions.
No mortality was observed in any of the vaccinated
group whereas 100 per cent mortality was recorded
during the observation period in the unvaccinated
control group. The birds exhibited clinical signs
like greenish white diarrhoea and torticollis. Post
mortem examination revealed pin point petechial
haemorrhages at the tip of the proventriculus
papillae. In another recent study [25] reported that
clinical symptoms of torticollis and lateral
movement of the head and also few birds
developed paralysis of both legs. The gross
pathological lesions consisted of extensive
involvement of proventriculus submucosa and
intestinal follicles, severe haemorrhagic necrotic
lesions adjacent to lymphoid plaques were also
common.

3.

4.

5.

6.

CONCLUSION
7.

From this study, it is concluded that the
administration of Newcastle disease oral pellet
vaccine to desi chicken showed protective level of
antibody titre throughout the study period of 52
weeks. No mortality was observed in any of the
vaccinated group whereas 100 percent mortality
was recorded in the unvaccinated control groups
.The thermostable TANUVAS oral pellet vaccine
had found to be more advantageous and the
vaccine can support poultry farmers to get rid from
Newcastle disease globally.
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