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ABSTRACT

This research work was carried out to evaluate the immune response of 3 turkey strains to
salmonella and Newcastle vaccines measured via antibody titre. The study deployed a total of 120
poults (40 black, 40 white and 40 lavender) strains. To ascertain the initial antibody titre of all the
birds, blood samples were obtained from their wing veins immediately after acclimatization for
salmonella and Newcastle antibody titre. The test for salmonella and Newcastle antibody titre
responses of the birds were performed using widal and haemagglutination inhibition (HI),
respectively. The birds were divided into two broad groups tagged as A and B, which represented
Salmonella and Newcastle vaccines, respectively. Each group had 3 sub-groups denoting the 3
strains of turkey used for the study. After vaccination, blood samples were collected from all the
birds at 3 and 5 days for laboratory assessment of antibody titre response. The results showed that
there was significant increase (p<0.05) in the antibody titre response of all the turkey strains after
vaccination. Results obtained on the time of exposure of the birds to vaccine revealed that higher
antibody titre values were obtained from the black and white turkey strains at 3 days than at 5 days
after administration of Newcastle vaccine, except in the lavender strain, which had higher titre value
at 5 days after Newcastle vaccination. Following administration of salmonella vaccine, black and
lavender strains had statistically higher antibody titre response (2.03 and 2.10 mean log, widal,
respectively) than white strain (1.86 mean log, widal). Similarly, the black strain also had higher
antibody titre value when Newcastle vaccine was administered (2.35 mean loge HI) followed by
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lavender (1.99 mean loge HI) and white strain (1.71 mean loge HI). Black strains showed more
antibody titre response and by implication, stronger immunity to Salmonella and Newcastle
vaccines. More importantly, the differential response of the 3 turkey strains to vaccine could give
turkey breeders the choice of selection of turkey breeds for disease resistance breeding.

Keywords: Turkey; widal; haemoglobin inhibition; vaccine; titre and antibody.

1. INTRODUCTION

In Africa and other developing countries, food
insecurity has been a major challenge to many
families. Both government and non-governmental
organizations are devising ways to tackle this
problem and despite this, eradication of hunger
in these regions is yet to reach a significant stand
point. Currently, the ftrend in research is
identifying accessible and affordable sources of
food and propagating them to combat food
insecurity. Accessible protein sources are top
targets in the fight against protein deficiency, a
major contributing factor to malnutrition and the
leading cause of death in children younger than
five years [1]. Animal protein has been identified
as a good source of protein that can supplement
the human daily protein required for a healthy
living. The myriad of animal protein sources,
turkey (Meleagris gallopavo) remains a good
choice with optimum quality and quantity of
amino acid [2]. Among poultry, turkey has been
pointed out with many economic and nutritional
values. It is the second largest contributor to the
world’s poultry meat production after chicken [3].
Turkey birds do not require any special care to
raise and are less prone to diseases than
chicken [4]. Turkey has large size, high breeding
performance and live mass compared to other
poultry [5]. Turkey meat has high protein content
with low fat which makes it good for people with
high cholesterol [6]. The nutritional value of
turkey meat and egg is hinged upon digestibility
and the high content of essential amino acids [7].
Also, turkey meat contains vitamin B,
phosphorus and mineral that play important part
in maintaining healthy organs of the human body
[8]. In 2016, the global turkey market made a
remarkable rise by 9 percent to 6.2 million tonnes
due to increased commercial farming [9]. The
rise in living standard, rapid urbanization and
increased awareness of the need to consume
low fat foods by the growing global population
have led to a significant increase in production
and consumption of turkey meat across the world
over the last decade [9].

Nigeria remains the most populated country in
Africa with over 200 million individuals and there

are projections that Nigeria’'s population
will increase at an uncontrollable rate in the
coming years with an estimation of over 400
million in 2050 [10,11]. The worry is that the
projected increase in human population
will most certainly place increased demand for
food, and if there are no proactive measures to
contend such demands, the level of hunger and
malnutrition-related deaths will be alarming.
Generally, poultry production including turkey
has contributed remarkably to food availability,
especially as a protein source, however,
stringent problems such as disease outbreaks
must be properly addressed to ensure improved
production in the quest to meet up the high
market demands. Salmonelosis has
been one challenging disease affecting poultry
birds. The causative agent of this disease is a
bacterium of the genus Salmonella, a group of

varying bacterium species; Salmonella
enterica and Salmonella bongori. It is one of the
most prevalent food-borne diseases

worldwide especially in tropical countries. In
2013, a total of 82,694 confirmed human cases
of Salmonelosis were reported in Europe and
Salmonella was reported to cause the largest
number of food-borne outbreaks [12]. In poultry,
a host-specific Salmonella infections cause fowl
typhoid and pullorum diseases that promotes
economic losses in different parts of the world
[13]. Salmonellosis is predominant in poultry
birds characterized by weight loss, listlessness,
swollen hock joint, weakness, pale head and
mortality. About 20% of infected turkey is lost
annually as a result of salmonellosis [14].
Newcastle disease (ND), a highly contagious
viral disease is another major threat to the
poultry industry globally [15]. It is caused by
Newcastle disease virus (NDV), which has been
designated as type 1 avian avula virus [16].
NDV affect approximately 236 species of
domestic avian birds such as chicken,
Turkey, goose, duck, pigeon as well as pets and
free living birds [17]. Despite the advances made
in diagnosis and prevention, avian diseases such
as salmonellosis and NDV continue to
exhibit negative impact on the poultry industry
[18].




In order to mitigate the spread of these diseases
among poultry birds and the transmission to
humans, there is need to identify preventive
measures. Although control measures are
difficult to use effectively, however, proper
vaccination can be deployed to reduce this
epidemic in birds [19], reduce loss to farmers and
infection spread to human population. On the
frontline of the measures to mitigate the spread
of avian diseases among turkey birds is the need
to select disease resistance strains for breeding.
Genetic resistance, as an intrinsic property, has
been explored to select natural resistant poultry
strain [20]. Selection of disease resistance
strains in conjunction with other positively
correlated economic traits for breeding enhance
vigour in offspring and creation of pure breeds
with important traits that guarantee the farmer’'s
gains. Genetic selection for resistance to
immunosuppressive  diseases has shown
promising results [21,22]. Thus, this study was
focused on vaccinating different turkey strains
with attenuated Salmonella and Newcastle
vaccines to assess their antibody titre level with
the objective of providing poultry farmers with
information on selection choice for disease
resistance breeding within our local settings.

2. MATERIALS AND METHODS

2.1 Study Location and Experimental
Birds

This study was carried out in two Departments in
the Faculty of Biological Sciences, University of
Calabar, Calabar, Nigeria. The housing and
vaccination of the birds were carried out in the
Animal House, Department of Genetics and
Biotechnology while the evaluation of antibody
titre was performed in the Laboratory of the
Department of Microbiology. Day-old turkeys
used for this research (black, white and lavender)
were purchased from Obasanjo Farm in Ota,
Ogun State, Nigeria. A total of 120 poults were
obtained with 40 poults per strain.

2.2 Management of Experimental Birds

The poults were raised in large-sized cages
constructed to accommodate daily growth of
experimental animals with natural ventilation.
Prior to the arrival of the experimental animals,
the cages were properly cleaned and disinfected
with ethyl alcohol. The birds were allowed to
grow for 3 weeks for acclimatization and were
fed with grower mash and sterile water before
randomization and vaccination. Proper hygiene

lkpeme; ARRB, 36(3): 1-9, 2021; Article no.ARRB.65406

was maintained by cleaning and changing of the
beddings on daily routine.

2.3 Randomization and Vaccination

Experimental birds were randomized using the
randomized complete block design (RCBD).
They were divided into two broad groups
designated as A and B. Group A birds were
vaccinated with Salmonella while group B were
vaccinated with Newcastle vaccines,
respectively. Each group had 3 sub-groups
representing the 3 strains of turkey with 20 birds
per sub-group. To assess the initial antibody titre
of all the experimental birds after acclimatization,
1 ml of blood was collected via their wing veins
using sterile needle and syringe for laboratory
analysis before vaccination process. After a
week, 1 ml of Salmonella and Newcastle
vaccines were administered to the respective
groups via their wing veins. Blood samples were
collected into EDTA bottles at 3 and 5 days after
vaccination for laboratory assessment of
antibody titre. Antibody titre for Salmonella was
determined using widal test by tube agglutination
while antibody titre for Newcastle was
determined using haemagglutination inhibition
(HI) test [23].

2.4 Procedure for Widal Test

All the samples under salmonella vaccine were
subjected to widal test by tube agglutination to
assess salmonella antibody across the turkey
strains. Three rows containing 6 test tubes were
carefully prepared for the three turkey strains.
Double dilution of the test serum (1:10, 1:20,
1:40, 1:80, 1:160 and 1:320) were prepared in all
the rows with each tube containing 0.4 ml of the
diluted serum. 50 pl of antigen O, H, AH and BH
was added to each test tube, mixed thoroughly
and incubated at 37°C for 24 hrs. Appropriate
tubes were prepared for positive and negative
controls as well. The pattern of agglutination was
determine macroscopically using the magnifying
lens and compared with the controls. Antibody
titre was taken as the highest dilution of serum
giving visible agglutination [19,24].

2.5 Procedure for
Inhibition Test

Hemagglutination

Haemagglutination inhibition (HI) test was carried
out according to the procedure of World
Organization of Animal Health [23] Two serial
dilution of 25 pl serum was made with
phosphate-buffered saline (PBS) in V-bottomed



microtitre plates up to 10" well. 25 pl of 4
haemagglutination units of Newcastle disease
virus or antigen was added up to 11" well. The
plates were kept at room temperature for more
than 30 minutes to facilitate antigen-antibody
reaction. Then 50 pl of 1% (v/v) turkey red blood
cell (RBC) suspension was added to each well.
The 11" well containing the antigen and RBCs
served as the positive control while the 12" well
containing only RBCs served as the negative
control. After gently mixing, the RBCs were
allowed to settle at room temperature for 40
minutes and agglutination was assessed by
tilting the plates gently. The samples showing
peculiar central button shaped settling of RBCs
were recorded as positive and maximum dilution
of each sample causing agglutination inhibition
was considered as the end point, which was
used to estimate HI titire. The HI titre of each
serum was expressed as reciprocal of the serum
dilution.

2.6 Statistical Analysis

All data obtained from the titre measurement
were subjected to the test of normality using the
Shapiro-Wilk test. The data were confirmed as
normally distributed before being subjected to
two-way analysis of variance (ANOVA) using
SPSS version 20.0. The least significant different
test was used to partition variation in the mean
values at p<0.05.

3. RESULTS

3.1 Immune Response of Turkey Strains
to Salmonella Vaccine

The results obtained on response of the 3 turkey
strains to Salmonella vaccine are presented in
Table 1 and Fig. 1. Table 1 revealed that white
turkey strain had the highest antibody titre value
(1.06 mean log, widal; p<0.05) before
administration of vaccine was commenced while
black and lavender strains had lower and
statistically similar titre values (p>0.05). The post
vaccination results showed that there was
increase in antibody titre response of the three
turkey strains as compared to the response
before vaccination. Black strain had the highest
titre value (2.22 mean loge widal) followed by
lavender (2.17 mean log, widal) and white strain
(211 mean loge. widal), which were all
statistically different from each other (p<0.05).
There was a drop in the titre values across the 3
strains at 5 days after vaccination. The results of
the pooled performance of the 3 strains of turkey
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to salmonella vaccine as presented in Fig. 1
showed that black and lavender strains had
statistically higher mean antibody titre response
(p<0.05) than white strain.

3.2 Immune Response of Turkey Strain to
Newcastle Vaccine

The measurements obtained on response of the
different strains of turkey to Newcastle vaccine
are presented in Table 2 and Fig. 2. It was
observed that before administration of vaccine,
the titre values were low in all the strains with the
highest titre value from white strain (0.90 mean
loge HI). However, the post vaccination results
showed that there were significant increase
(p<0.05) in the titre values across the three
turkey strains Table 2. The highest antibody titre
value was obtained from black strain 3 days after
vaccination (2.20 mean log, HI) followed by
lavender (1.84 mean loge HI) and white (1.11
mean log. HI). The trend in results showed
decrease in antibody titre values across the three
strains 5 days after vaccination, however, black
strain still maintained the highest mean titre (1.77
mean loge HI). From Fig. 2, the mean antibody
titre of the 3 turkey strains revealed a statistically
higher value from black strain. On the other
hand, no statistical difference was observed
between the mean antibody titre response of
white and lavender strains (p>0.05).

4. DISCUSSION

The goal of a breeder is to enhance breed’s
performance in measures that will translate to
tangible economic benefits. Enhancing the
performance of farm animals such as poultry
birds are composite task involving many
correlated tasks that must be carefully harnessed
for actualization of the breeding goal. Measures
to control disease outbreak and its spread
among poultry farms is one of such critical task
and should be considered beforehand in any
poultry breeding programme. This is because
once there is a disease outbreak with access to
any poultry farm, controlling the spread among
poults may be very difficult and unrealistic. As
such, one of the best measures to prevent
outbreak and the spread of disease among farm
birds is to introduce proactive practices such as
routine vaccination into breeding objectives
before stocking [25]. It was observed in our study
that the level of antibody decreased with time
across the three turkey strains giving the highest
antibody titre response at 3 days post
vaccination. This may be an indication that the



efficacy of vaccine reduces with time after
vaccination and as such, routine vaccination
should be encouraged among poultry breeders.
Proliferation of lymphocyte can occur as early as
2-3 days after primary or secondary vaccination
[26,27]. It is possible that vaccination of the
turkeys had caused some elevation in the
lymphocyte that resulted in the immediate
significant increase in the antibody titre response
at 3 days than 5 days of the post vaccination
results. The findings of this study is in agreement
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with the report by [15] that vaccination of turkey
with  Newcastle vaccine led to significant
elevation in the HI titre. According to [28], the
activity of vaccines decreases with time. The
same assertion was also made by [29] that
antibody titre level reduced in birds with time as
the number of weeks increased. Several studies
indicating an increase in the level of antibody
following vaccination have also been reported in
chicken [19,30,31,32], which are in line with the
present findings on turkey.

Table 1. Response of turkey strains to Salmonella vaccine at different times of exposure

Turkey strains

Exposure time Black White Lavender
Pre-vaccination 0.60°+0.04 1.06°+£0.05 0.64°+0.04
3 days post- vaccination 2.22°+0.52 2.11°40.59 2.17°+0.35
5 days post- vaccination 2.17°%+0.52 1.89°+0.38 2.18°+0.45

" PP \Means with different superscript on the same horizontal line are significantly different (p<0.05). Titre values
are expressed as mean loge widal

Table 2. Response of turkey strains to Newcastle vaccine at different times of exposure

Turkey strains

Exposure time Black White Lavender
Pre-vaccination 0.83°+0.40 0.90°+0.034 0.68°+0.01
3 days post- vaccination 2.20°+0.62 1.11°40.72 1.84°+0.93
5 days post- vaccination 1.77%+0.31 1.48°+0.81 1.39°+0.76

"~ BT \Means with different superscript on the same horizontal line are significantly different (p<0.05). Titre values
are expressed as mean loge HI

2.05 +

2.032+0.41

1.95 A

19 -

1.85 -

Antobody titire (mean log, widal)

1.8

1.75 A

1.86+0.23

2.01°+0.39

M Black
B White

M Lavender

Turkey strains

Fig. 1. Mean titre response of 3 turkey strains to salmonella vaccine
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Fig. 2. Mean titre response of 3 turkey strains to Newcastle vaccine

The monitoring of successful vaccination in
flocks demonstrated by an elevation in the
antibody titre within few days is a key parameter
for assessing herds immunity and critical
vaccination coverage [15,33,34]. Such
monitoring is very useful in disease resistance
breeding as it can be used as a tool for selection
of breeding stock. Thus, the results obtained at 3
and 5 days post vaccination is a clear indication
to encourage routine vaccination by turkey
breeders and farmers since immunity may be
weaken after a long period of vaccination.

Susceptibility to virus varies among different
avian species and such variations in the level of
immune response among different species and
populations can be attributed to many factors
including genetic background, environmental
factors and virus strain [16,18]. Remarkably,
vaccination of the turkey strains in this study
produced differential response in the level of
antibody titre by all the strains, indicating some
level of variation in their immunity. Although the
white strains of turkey produced the highest
antibody titre before vaccination with both
salmonella and Newcastle vaccines, their
antibody titre were significantly reduced after
vaccination. Black strain was consistent in
eliciting a higher antibody titre response when
either salmonella or Newcastle vaccine was
administered followed by lavender while white
strain was the least. These findings suggest that
the black strain of turkey may be more resistant
to salmonella and Newcastle outbreaks; and may

also have been better adapted to the local
environment where they were raised during this
experiment. By implication, the black strain may
give a better choice of selection for disease
resistance breeding within similar environments.

Variation in response to vaccination is majorly
due to the variation in immune response genes
such as major histocompatibility-MHC [35,36].
The severity of infection with NDV is determined
by many different factors such as tissue tropism,
efficiency of replication, concurrent diseases, and
host resistance to the virus [37]. Some of the
NDV response traits are known to have a
component of genetic control [38]. The
differential response in antibody titre of the 3
turkey strains may therefore be an indication of
the variation in their immune response genes.
Importantly, the level of expression of such
genes following vaccination may vary among
turkey strains, which may be the reason behind
the significant variations in antibody titre
response of the turkeys observed after
vaccination. This may also explain why the white
strain only showed high antibody titre before
vaccination but significantly reduced in the post
vaccination results. These findings corroborate
the report of [39] that viral infection of turkeys
inform of vaccine strongly influenced their
immune system leading to significant increase in
the percentage of CD4" cells. Similar reports
were also made by [40,41].The amount and
diversity of antibodies correlates to the strength
of the body’s immunity [42]. It can be said



therefore that the significantly high amount of
antibody titre measured in the black turkey strain
following salmonella and Newcastle vaccinations
are an indication of their strong immunity
compared to lavender and white strains.

5. CONCLUSION

Apparently, from the results of the present study,
the turkey strains have different levels of immune
response to vaccine, however, black strains have
greater immunity since they produced the highest
titre response.
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