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Abstract

In this study the comparative immunogenic effect of V4 virus was studied in 700-day old Desi
(native) poultry birds through different routes. At the age of 7" day all the birds were divided
randomly into seven groups. The birds of Group A to F were given V4 virus vaccine in feed,
mixed in wheat flour, Rice, Sorghum, crushed wheat, drinking water and through eye drops
respectively. The birds of Group G were kept as a control group. At the age of 21 days, all the
groups were revaccinated with respective vaccines. After primary vaccination, at the age of 21
days, the highest Geometric Mean Titers (GMT 36.99) were noted in-group F and after booster
vaccination (age 49 days), highest GMTs value (512) was observed in group F followed by group
B (274.37). By 49 days of the age, 10 birds from each group were separated and injected with a
virulent Velogenic Newcastle Disease Virus (NDV). The protection percentages were, 50%, 60%,
30%, 40%, 70% and 80% in groups A, B, C, D, E and F respectively, while all birds died in group
G. The statistically significant differences in Geometric Mean Titers (GMT) Haemagglutination
inhibition (HI) antibody titers were found in Group F, than the birds of other groups. The
significant differences were also found in HI antibody titers in groups A, B, C, D and E. Results
indicated that the V-4 virus vaccine had better protection through ocular drops and in drinking
water, followed by in boiled rice-based feed.
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Introduction

In the rural area of Punjab Province of
Pakistan, the backyard poultry is still playing
a major role to fulfill the nutritional and
economic requirements of small land lard
agricultural formers. The peoples of rural
area of Punjab like to eat meat and eggs from
native Desi birds due to their taste and
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nutritional values and their production on
natural sources. In the rural areas of Punjab,
the outbreaks of different poultry diseases
cause great losses to small and poor farmers.
Instead of great efforts by the livestock
department, Newcastle Disease is still a big
havoc in rural areas, while less prices of
commercial poultry meat and eggs as
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compared to rural poultry and better control
of disease problems is rising continuously at
the rate of 4 % annually in the Pakistan [1].
Recently the federal Government has
approved a project “Supply of rural Poultry
birds to the farmers” under Prime Minister’s
Agriculture Emergency Program, amounting
to Rs.329.13 million over a period of four
years. The salient features of this project are:
providing poultry birds and opportunities to
the landless farmer, particularly for women,
raising a small flock on kitchen and natural
waste [1]. This project cannot provide fruitful
results in his true spirit, until and unless, the
efforts are not, made to control ND outbreaks
in rural areas of Pakistan. A recent survey in
Punjab province of Pakistan showed that the
virulent strains of the NDV (highly
pathogenic) are still prevailing in field [2]. To
control this disease, the prophylactic
vaccination is the only method to control this
disease [3]. In Pakistan two types of vaccines
(live avirulent and killed oil base) are used in
poultry birds, but little work has been done
on heat resistant vaccines under rural
condition of Desi poultry birds. In the field
usually used vaccines are heat sensitive and
require proper low temperature facilities
from the manufacturer up to the farmers [3,
4].
In this scenario, the heat stable ND vaccine is
a good choice for the village level, where it is
not possible to maintain the conditions of
cold chain supply properly and sometimes
even not possible in harsh areas like
Cholistan and Thal desserts in Punjab
Province. The V-4 ND vaccine is heat
resistant strain and is used in drinking water,
eye drop, or mixed with feed and this also
found good for vaccination of the village
Desi poultry [5-7]. The vaccine prepares
from V4 strain showed cheering results in the
African countries [8]. The V4 strain is a non-
virulent virus and can safely be used in birds
of any age from day-old chicks to adult birds
[9, 10]. Keeping in view, this project was
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started to study and to compare the heat
stable vaccine prepare for the V4 virus
through different routes.

Materials and methods

Preparation of ND Vaccine from V4
Strain of virus

A lyophilized V4 strain of ND, Virus was
purchased from Veterinary Research
Institute (VRI), Lahore. A ten milligrams of
lyophilized vaccine material were weighed
and was dissolved in 15 ml, normal saline
having antibiotic (Gentamycine 200ug/ml)
under sterilized conditions. Twenty, 9 days,
fertile chicken eggs were injected with 0.5
ml freshly prepared viral suspension in each
egg by using Chorio-allantoic method rout
[11].

After 72 hours of incubation, all the eggs
were chilled and Allantoic fluid was sucked
with glass pasture-pipette and stored at -
20°C in plastic bottles for future use [12,
13].  Haemagglutination  (HA) and
Haemagglutination inhibition (HI) method
were applied for virus identification and
titration of Allantoic fluid [11]. Hyper
immune serum against NDV (V4 strain) was
raised by repeated injections in rabbits [14,
15]. Fourteen days after the last injection,
blood was collected by direct puncture of
heart of rabbits and serum was separated.
This serum was used for the confirmation of
the virus in the vaccine through HI activity.
The lethal dose 50 (LDso) was calculated on
chicken embryos in fertilized specific
pathogen free (SPF) eggs [16]. To check the
contaminations, the Allantoic fluid was
directly streaked on Nutrient agar,
MacConkey agar, Sabouraud's agar and
PPLO broth and incubated at 37°C for 48
hours. The Allantoic fluid having V4 virus
was directly used as a live vaccine.

Mixing of feed with the V4 Allantoic fluid
vaccine

The Allantoic fluid (V4 virus) was mixed in
water having 1% dry milk powder and
further mixed in whole wheat grain flour,
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broken boiled rice; sorghum and compressed
wheat for the mixing of V4 vaccine into the
feed [6]. The ratio of virus in feed was
calculated according to the daily
requirement of feed and the required dose of
LDso.Other methods of vaccine delivery
were in drinking water and eye drops.
Experimental trial

A total 700-day old village poultry birds
were purchased from a local hatchery and
they were kept in a village of District Toba
Tek Singh. At the age of 7" day, birds were
divided into 7 groups (100 birds in each) and
vaccinated as below.

Group A: V4 Virus in whole wheat flour-
based vaccine.

Group B: V4 Virus in boiled Rice-based
vaccine.

Group C: V4 Virus mixed in sorghum-
based vaccine.

Group D: V4 Crushed wheat-based
vaccine.

Group E: V4 in drinking water.

Group F: V4 Eye drop vaccine

Group G: Kept as Control.

At the age of 21days, these groups were
revaccinated with the same vaccine as
mention above.

Assessment of vaccines

The effectiveness of the trial vaccine was
checked on the values of HI antibody titers
at days 7, 14 and 21 after primary
vaccination and at 28, 35, 42 and 49 days
after post booster vaccination [11]. Ten
birds, from each group at the age of 49 days
were infected with a Viscerotropic
Velogenic Newcastle Disease (VVND)
virus at a rate of 0.1 ml virus intramuscularly
per birds. The typical lesions were recorded
carefully for 10 days after challenge
infection.

Statistical analysis

Data was accessed by Geometric mean titers
and through analysis of means applying
randomized complete design [17].
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Results and discussion

Humoral immune response

Ranikhet or Newcastle Disease (ND) is still
considered internationally as a one of the
important diseases of chicken and other
poultry birds, due to its bad consequences in
infected birds, which increase the mortality
reaching up to 100% [8]. This disease cannot
be cured by medicines; the only way of
controlling ND is through an effective
vaccination program. In many countries
feed-based vaccines are developed mainly to
save village/rural birds from this disease [6].
But there are some basic problems, which are
still present with the vaccination of village
poultry birds. The present study was
conducted to solve these problems and to get
rid of expensive cold chain facilitation in
harsh and hot weather. During this study
immune response in each experimental group
was accessed both after primary and booster
vaccination by HI GMT antibody titers (Fig.
1).

Results showed that, at the start of the
experimental (day zero), GMTs were 7.60,
7.40, 2.60, 5.20, 6.60, 6.80 and 5.80 in groups
A, B, C, D, E, F and G respectively. On day
7" after primary vaccination, a significant
(p=0. 01) Difference was noted between all
the groups. Similarly, on day 14" (age 21) of
post-vaccination, significant  differences
between GMTs of all groups were recorded.
The same trend was also recorded in all
groups after post booster vaccination at the
age of 28, 35, 42 and 49 days. The statistical
data analysis provided significant difference
between all the groups, but the group F had
highly significantly (p<0. 01) GMT titers
among all the groups (Fig. 2)

Results showed that groups F and E had
better immune response on day 49 of the
experiment; however, the results of V4
vaccine given in boiling rice are also
encouraging. The statistical analyses of the
results are presented in (Table 1).
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Figure 2. Immune response after booster vaccination
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Table 1. Mean £SE Post-vaccination and post-booster GMT (n=10) of different

experimental groups

GMT m\szggi;l;tﬁgrlfrlmary GMT Means after Booster vaccination
Groups Age in days Age in days
7 14 21 28 35 42 49
A 7.60* 10.00** 13.20** 28.80** 30.40** 124.80** 243.20**
+1.11 +1.71 +2.53 +4.65 +4.30 +24.53 +48.46
B 7.40* 13.60** 16.00** 36.80** 30.40** 172.80** 320.00**
+1.58 +2.61 +2.92 +6.33 +6.40 +23.47 +54.81
C 2.60* 8.00** 10.80** 13.60** 35.20** 36.80** 41.60**
+0.31 +1.03 +1.79 +1.22 +5.23 +6.33 +6.40
D 5.20* 10.80** 10.00** 24.00** 20.00** 76.80** 230.40**
+0.80 +1.47 +1.37 +5.33 +3.43 +11.88 +52.43
E 6.60* 13.60** 22.40** 30.40** 44.80** 192.00** 460.80**
+1.27 +2.40 +2.61 +7.33 +5.23 +42.67 +74.39
E 6.80* 17.60** 40.00** 44.80** 73.60** 243.20%* 588.80**
+1.20 +3.33 +8.00 +5.23 +12.67 +48.46 +101.33
G 5.80* 6.20** 5.60** 5.20%* 5.20%* 5.20** 6.60**
+0.78 +0.76 +0.83 +0.80 +0.80 +0.80 +1.27

*Significant, **Highly Significant (P<0. 01)

Highest antibody titers were observed in
groups vaccinated through eye drops and in
drinking water, followed by rice-based
vaccine. Using the eye drops method ensures
that each chicken receives a sufficient dose of
vaccine in close proximity of the Harderian
gland, an immune organ in a chicken eye. The
Harderian gland in birds produces antibodies
and helps inform the development of the
immunity in birds. With ocular vaccination a
handsome amount of the vaccine virus enters
into the Harderian gland and a quick immune
response is started [6]. These findings were
also in agreement with the works of other
workers [18]. The eye-drop method is thus
better recommended for ND vaccination in
chickens [8]. Mixed poultry stocks are kept
in the rural area, poultry management
systems and even chickens of different age
groups, sizes and in some cases different
poultry species are raised together. It was
noted that rural chickens scrambled during
day time and vaccination through drinking
water became a disadvantage for the chicks
and other weaker birds. It is therefore
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possible that the birds did not take an
adequate vaccine in the drinking water. These
factors result in the low immunity
development in birds given the vaccine
orally. To solve these difficulties the
vaccines, which, can be delivered in feed are
developed for village birds against NDV.
This has been encouraged by the difficulty of
catching spread village chickens for routine
vaccination [6]. Higher antibody titer with
eye drops and drinking water were achieved
followed by parboiled rice vaccine [7, 19]. In
village boiled rice is a common food
consumed by the peoples and it has also been
used for chicken feed in the form of home
scraps, but the problem with this is that, it
rapidly putrefied with contamination [6]. In
this study boiled rice also did not show as a
good carrier for V4 ND vaccination. In other
countries like Malaysia, the crushed wheat as
a vaccine carrier had also showed
encouraging results during trials, where it is
mixed with feed in large feed mixers and
stored for some weeks at room temperature
[6]. The lowest antibody titers were observed
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with sorghum. These results are also
supported by a previous study conducted in
Ethiopia with the heat resistant NDV-12
vaccine against challenge with a virulent
velogenic stain of NDV [20].

Challenge protection trial

In challenge protection trail, total mortality
was recorded in 10 days, Group F which was
administered experimental vaccine through
eye drops, showed a maximum (80%)
protection while 100% mortality was
recorded in the control group. The results of
challenge protection trial are given in (Fig.
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3). The 50% chicken remained alive
vaccinated with vaccine in crushed wheat,
60% in boiling rice-based vaccine, 30% in
sorghum-based vaccine, 40% via wheat flour
vaccine, 70% in drinking water respectively,
while all birds died in group G. The vaccine
prepared from V4 stain provides good results
via ocular method. Previous study also
showed that V4 ND, Virus at a temperature
of 25-28° C is thermostable and retain its
effectivity for many weeks at 28° C
environmental temperatures in freeze-dried
form [21].

Vo]
o

N
o O

D
o

H U
o O

B Number of birds survived

w
o

N
o

# No. of dead birds

[ERN
o

Protection percentage

Survival, death and protection %age

o
|

=
B

A C

o B B
D E F

Groups (each having 10 birds)

v

Figure 3. Mortality percentage with challenge protection Test

Conclusion

This study proved that, a V-4 ND live vaccine
is effective and immunogenic against local
ND strains.
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