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Newcastle disease constitutes a major constraint to rural poultry production system in Nigeria.This study used serological method
to estimate the level of circulating antibodies against ND in nonvaccinated village chickens, raised under traditional management
system in Zamfara State, Nigeria. Competitive Enzyme Linked Immunosorbent Assay was used to analyze 504 chicken sera
for Newcastle disease virus antibodies from randomly selected households and live bird markets. Higher seroprevalence rate of
Newcastle disease virus antibodies was detected in both household and live bird markets. Overall, seropositive rate was found to
be 32.5% (164/504). About 35.8% (115/321) sero-positive rate was obtained from live bird markets while 26.8% (49/183) seropositive
rate was found in households. Comparison was made between the sero prevalence of house hold and live bird markets as well as
between sexes. Live bird markets show a statistically significant higher prevalence rate (𝑃 < 0.05) when compared with chickens
sampled from households (OR 1.53; 95%CI, 1.024–2.275). The prevalence of ND indicated the presence of the virus amongst the
population, and hence there should be an improvement in the vaccine campaign against ND for rural poultry especially the use of
thermostable vaccine to reduce the chances of vaccine failure.

1. Introduction

Newcastle disease (ND) is a major viral disease of economic
importance in poultry [1] and rated as one of the greatest
constraints to the development of rural poultry production
in Nigeria and in most developing countries, causing serious
threats [2]. All ages of different species of birds are susceptible
to ND, although being substantially less with advancement to
maturity [3]. The acute and virulent form may result in 90%
mortality or more in affected flocks [4]. It is an acute, rapidly
spreading, contagious, nervous and respiratory disease of
birds of all ages [5]. The clinical signs of ND are known to
vary based on the virulence and tropism of the ND virus
involved, species of the bird, age of the host, immune status,
and environmental condition [6].

Nigeria poultry population is estimated to be 137.6 mil-
lion, with backyard poultry population constituting 84%
(115.8 million) and 16% (21.7 million) of exotic poultry, with
a higher percentage of this poultry raised for subsistence

production [7]. Village poultry production provides an
important source of high quality protein, is reserved for times
of celebrations, and is a good source of income for rural
families [8]. This category of birds represents a significant
part of the Nigerian rural economy in particular and of
the national economy as a whole and is kept under the
extensive management system [9]. The resources derivable
from the chickens cannot be fully utilized unless the disease
is controlled particularly in the village poultry flocks that are
believed to keep the virus in circulation and act as reservoirs
and carriers to themselves and the more susceptible exotic
breeds in commercial farms [10].

2. Materials and Methods

2.1. Study Area. The study was carried out in six local gov-
ernments (Bungudu, Gusau, Talata-Mafara, Bakura, Kaura-
Namoda, and Zurmi) of Zamfara State, Nigeria. Zamfara
State is located between latitudes 10∘50N and 13∘58N and
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Table 1: Prevalence of Newcastle disease from selected local governments of Zamfara State.

S/N Local governments Number of samples Number of positives Number of negatives Prevalence (%)
1 Gusau 100 56 44 56.0
2 Bungudu 70 34 36 48.5
3 Zurmi 75 26 49 34.7
4 Kaura-Namoda 99 14 85 14.1
5 Bakura 70 12 58 17.1
6 Talata-Mafara 90 22 68 24.4

Total 504 164 340 32.5
Chi-square value = 58.94.
𝑃 value = 0.001.

Table 2: Prevalence of Newcastle based on location in Zamfara State.

S/N Location Number of samples Number of positives Number of negatives Prevalence (%) Odds ratio 95% CI
1 LB markets 321 115 206 35.8 1.53∗ 1.024–2.275
2 Households 183 49 134 26.8 1.00

Total 504 164 340 32.5
Chi-square value = 3.946.
𝑃 value = 0.0470.
∗Statistical significance between variables when using odd ratio.

longitudes 4∘16 E and 7∘13 E. It has a warm tropical climate
between March and May. The vegetation of the state consists
of Sudan and Northern Guinea Savannah. It has a total
human population of 3,278,873 [11] and an estimated poultry
population of 5 845,508 [7]. The state has 14 local govern-
ments and has 3 senatorial districts.

2.2. Sera Collection. Multistage sampling procedure was
applied to divide the state into three stages corresponding to
three senatorial districts. Two local governments were then
randomly selected from each district, making a total number
of six local governments that were considered in this study. A
total of 504 sera sampleswere collected from live birdmarkets
and households from all the six selected local governments
across the state. Two milliliter of chicken blood was collected
through the brachial vein using a 21-gauge sterile hypodermic
needle and 2mL syringes.The syringes were labeled and kept
in slanting position till clot formation. Sera were harvested,
transferred into a sterile serum bottles, and stored at −20∘C.
All sera at the end of the sampling were taken to the viral
zoonosis laboratory of the Department of Veterinary Public
Health and Preventive Medicine, Ahmadu Bello University,
Zaria, for serology.

2.3. Serology. Competitive ELISA diagnostic kit was obtained
from ID Vet, Innovative Diagnostics, France. The kit proce-
dure is based on blocking Enzyme Linked Immunosorbent
Assay. 100𝜇L of positive control was added to positive
control wells A1 and B1 and 100 𝜇L of negative control to
negative control wells C1 and D1 using micropipette. 80 𝜇L
of dilution buffer 2 was added to each of the wells. Using
multichannel pipette, 20𝜇L of undiluted serum was then
added to the remaining selected wells and mixed thoroughly

with the buffer. The plates were then sealed and incubated at
room temperature for 30 minutes. Anti-NDV conjugate 10x
was prepared by diluting anti-NDV-HRP conjugate to 1/10
dilution buffer 5. After incubation the plates were washed 3
times with wash solution. Using multichannel pipette, 100𝜇L
of anti-NDV conjugate 1x was added to each well. The plates
were rinsed three times with wash solution. 100𝜇L of the
substrate solution was added to each well. And this was
incubated at room temperature for ten minutes in the dark.
The reaction was stopped by adding 50𝜇L of stop solution
to each well which is mixed thoroughly. Optical density was
read at 450 nm by using microplate reader.

2.4. Data Analysis. The data obtained was subjected to SPSS
package version 16. Categorical variables (sex, location) were
evaluated using Chi-square to check for independence, and
odds ratio at 95% confidence interval was used to measure
the strength of association between variables and prevalence
of Newcastle disease. Values of 𝑃 < 0.05 were considered
significant.

3. Results

The overall seroprevalence of Newcastle disease in the study
area was 32.5%. The highest prevalence was found in Gusau
local governments (56.0%) while the least was detected in
Kaura-Namoda local governments (14.1%) (Table 1). Table 2
indicates that chickens from live bird markets show a higher
prevalence rate (35.8%) when compared to those sampled
from households (26.8%). Prevalence of 35.7% was recorded
in male chickens while 28.9% was obtained from female
chickens as indicated in Table 3.
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Table 3: Sex-specific prevalence of Newcastle disease in Zamfara State.

S/N Sex Number of samples Number of positives Number of negatives Prevalence (%) Odds ratio 95% CI
1 Male 272 97 175 35.7 1.37 0.936–1.990
2 Female 232 67 165 28.9 1.0
Chi-square value = 2.324.
𝑃 value = 0.1274.

4. Discussion

The present serological study revealed the presence of cir-
culating antibodies of Newcastle disease among sampled
village chickens from selected local governments of Zamfara
State. An overall seroprevalence of 32.5% from the six local
governments of Zamfara State is an indication of endemicity.
Antibodies detected may be a result of natural infection
since vaccination of the village poultry is rarely undertaken
in Nigeria [12]. In similar studies, [13] reported a variable
sero prevalence of 25–81.5% in Tanzania, in Ethiopia, 43.68%
seropositive rate of NDV was reported in the cool central
highlands [14] while [15] reported 19.78%, [16] reported 14%
sero prevalence in non-vaccinated village chickens in Niger.
Reference [17] reported a prevalence of 63% in south eastern
Nigeria. Reference [18] reported a prevalence of 46% in
village chickens in Borno State and [19] reported an ND
prevalence of 54.67% in Nasarawa State.This finding of NDV
sero prevalence in these apparently healthy birds suggests
that the birds have either recovered from clinical ND or
are having subclinical infections [20]. A similar study was
conducted in Ibadan using indirect ELISA and an overall
prevalence rate of 73.3% was obtained [21]. Although there
is a statistically significant (𝑃 < 0.05) higher prevalence in
Gusau compared to other local government areas (LGAs),
the higher circulating antibodies in Gusau may be due to
higher concentration of live bird markets in this LGA. The
lower prevalence rate in Bakura, Talata-Mafara, and Kaura-
Namoda may be due to vaccination activities of commercial
poultry that may contribute to mild infection due to the
spread of vaccine virus to local birds through commercial
poultry workers [19].

Live bird markets show a statistically significant higher
prevalence rate (𝑃 < 0.05) when compared with chickens
sampled from households (OR 1.53; 95%CI, 1.024–2.275).
This may be due to the fact that live bird markets contribute
to the persistence and spread of ND virus. These birds are
exposed to birds from multiple sources having a higher
tendency of circulating the virus and may serve as a source
of infection to house hold chickens when introduced [22]
Similar studies conducted by [23] show 25.5% prevalence in
live bird markets of Kogi State, Nigeria.

This study also shows a higher prevalence rate among the
male chickens. It was however observed that this difference
is statistically insignificant (𝑃 > 0.05). In a similar study
conducted by [15] in Ethiopia, ND shows a higher prevalence
rate among males (21.74%) than among females (19.16%).
However, a slightly higher prevalence of 32.63% among
female chickens was obtained by [24] when compared with
a prevalence of 31.63 among male chickens.
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