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Abstract: Newcastle disease (ND) is a highly contagious vira disease of domestic poultry, caged, aviary and wild
birds caused by the Newcastle disease virus (NDV). Sero prevalence of Newcastle disease virus was determined
with 250 sera samples collected from unvaccinated local chickens marketed and slaughtered in Kaduna South Local
Government Area, Kaduna State. Northern Nigeria using the Haemagglutination inhibition (HI) method. Of the 250
sera examined, 138 (55.5%) tested positive for NDV antibodies, with 112 negative. The result highlights the
epizootic nature of the disease among loca chickens in the area and concludes that the data is of economic
importance since poultry loca chickens are known to spread NDV to other avian species. Vaccination of loca

chicken is recommended when practicable.
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Introduction :

ewcastle disease is a highly infectious,

contagious viral disease of chickens, turkeys

and ducks characterized by high morbidity and
high mortality in wnvaccinated birds. First reported in
Nigeria by Hill et al. (1953}, the disease is now known
to be enzootic in the country. Clinically, It is generally
characterized by drastic reduction in egg production,
faying of soft shelled and malformed epgs, partial
suppression and at times complete ceasation eof
immunological tesponse (Ameh et al, 2017).
Consequentiy, the disease constitutes a major threat to
poultry industry in  Nigeria. Epidemiological
investigation have shown that the indigenous breed of
chicken which are predominantly on free range and
whose population is about 124 million accounting for
over 92% of the (otal chickens in Nigeriu are belicved
to act as reservoirs of this rather than fulminating viral
infection (Musa er al., 2016). Newcastle disease is a
highly comtagious mnd wide spreud  viral disease
affccting domestic and wild avian species, causing
scvere cconomic lost in domestic poultry especially
chickens. The disease is caused by an  Avian
Paramyxovirus 1 {(APMV-[), u negative-sense, single-
stranded RNA virus, NDV/APMV-1 belongs to the
genus Avadavives in the family Paranivvoviridae (Hines
and Miiler, 201 2). Transmission occurs by exposure 10
faecal and other excretions from infecled birds and
through comact  with contaminated food,  water.
equipment and clothing. '
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NDV strutns can be categorised as velogenic (highly
virulent), mesogenic (intermediate virulence) or
lentogenic (nonvirulent). Velogenic strains produce
severe nervous and respiratory signs which spread
rapidly and cause up to 90% mortality. Lentogenic
strains produce mild signs with negligible mortality
{(Moura et al., 2015; Schwaiger et al, 2017). The
disease can be diagnosed in the laboratory using some
technigues such as enzyme linked Immunosorbent
assay (ELISA), polymerase chain reaction (PCR) and
genc sequencing. The most. convenient method of
propagating new castle disease virus in the laboratory is
by incculation of the allantoic cavity of embryonated
eggs with the clinical samples. This method is also
important to grow the virus for other purposes such as
preparation of viral antigens and vaccine production
(Ezeibe et al., 2015; El-Bahrawy, 2016).

Village poultry accounts for about 90% of the
totzl poultry population in Nigeria{{Lawal et al., 2016).
It provides an important source of high quality animal
pratein and income for rural dwellers (Jbeahim et al.,
2016). Investment in the form of breeding, housing,
feeding, labour and velerinary care s  minimal,
therefore ego production is low and moriality is high as
a result of infection by contagious discases and
predators and other loses. The NI vires 1n focally bred
chickens tumit their growth. productivity and causes
high economic loss to the fanmers, it has no treatment
except prophvlactic vaccination and vacciaes lailures
are common and has been observed as yearly so thc
prevalence rate is been studied 1o reduce the high risk
of contracting the disease (Musa et al.. 2016).
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This study shall serve as a documentary source of
information to future researchers pertaining ND virus
affecting locally bred chickens. There is need to
determine the Seroprevalence of Newcastle Disease
Virus in Locally bred chicken in Kaduna South Local
Government Area, Kaduna State. This study determined
the presence of Newcastle Disease Virus antibodies in
locally bred chicken in Kaduna South Local
Government Arca, Kaduna State.

Matierials and Method
Study Area

The study was ¢onducted using chickens blood
specimens collected randomly from abattoir in Kaduna
metropolis. Kaduna is in the north-western part of
Nigeria and is presently the capital of Kaduna state,
centrally located and share boundaries with the
following states; Niger, Plateau, Abuja, Nasarawa,
Kastina and Kano. The population of Kaduna was
760,084 as of the 2006 Nigeria census. Rapid
urbanization over the past decade has created an
increasingly large population, now estimated to be
around 1.3 million. The climate is tropical, dry and
rainy seasons and when compared with winter, the
summers have much more rainfall. The climate here is
classified as Aw by the Kopper-Geiger system. The
average annual temperature in Kaduna is 25.2°C. About
1211 mm of precipitation falls aonually. Kaduna
meiropolis comprises of two local government areas:
Kaduna north local govermment and Kaduna south local
government. The two Tocal governments are made up of
mostly civil servants, industrial workers, traders,
farmers and students. Kaduna is the commercial and
industrial centrc of Northern Nigeria. English and
Hausa are the major language in Kaduna.

Collection of Samples

About two (2) ml of blood was collected from
each of Two hundred and fifty (250) birds, between
August and December 2017.Each chicken was held
horizontally on its back. The assistant used one hand to
hold the legs and placed the other hand under the back
to support the chicken. The wings of the chicken were
pulled outward and a feather plucked. The area was
disinfected by swabbing with 70% alcohol. The ncedle
was inserted under the tendon. Once the tip of the
needle was in the vein, the plunger of the syringe was
gcntly pulled (o drpw blood into il Afler removing the
needle, pressure was applied to the vein for a few
seconds to stop Turther bleeding.

Preparation of serum

The needle was removed and the syringe placed
upside down on 4 level surface and left for about one hour
for serum 1o form. The serum formed was dispensed into
plain sterile sample bottles and stored in the refrigerator
until used.

Haemagglutination Inhibition (HI) test
Reagents required

Isotonic saline buffered with phosphate
(0.05M), pH 7.0-7.4;, Antigen diluted with PBS to
contain 4 HAU per 0.025ml; 1% suspension of chicken
RBCs (c-RBC);, Negative control chicken serum;
Positive control chicken serum.

Preparation of 5% chicken red blood cells

Chicken red blood celis (cRBC) collected from
Specific (minimal) Pathogen free (SPF) was put in a
sterile centrifuge tube and filled up with phosphate buffer
saline (PBS) and centrifuged at 3000rpm for 10 minutes.
The supernatant was decanted (Pour off) from the packed
red blood cells. The tube was filled with PBS and shaken
gently to re-suspend the red blood cells and centrifuged
again at 3000rpm for about [0 minutes and the
supernatant pour off. The procedures were repeated until a
clear supernatant was obtained. About 0.5mil of the
packed cell was picked and suspended in 95ml of PBS in
a sterile tube and shaken gently to mix.

Haemagglutination Inhibition (HI) test

About 0.025mi PBS was dispensed into all
wells of a plastic V-bottemed Micro-titre plate. About
0.028ml of test serurn was placed in the first wells of
the plate. Two-fold dilutions of the serum were made
across the piate. About (0.025ml of antigen containing 4
HAU was added to each well and mixed by tapping
gently and the plate placed at 20°C for 30 minutes.
About 4.025ml 1% cRBC was added to each well and
mixed by gentle tapping and placed at 20°C. Plates
were read after 30 minutes when control RBCs had
settled. This was done by titing and observing the
presence (i.e HA inhibition by serum/positive tesult) or
absence (i.e no HA inhibition/negative result) of tear-
shaped strcaming at the same rate as the control wells
containing RBCs {0.025ml) and PBS {0.05ml) only.

Interpretation of result :

The HI titre is the highest dilution of antiserum
causing complete inhibition of 4 units of virus
(Important: an HA titration to confirm the presence of
the required HAU should be included in cach test). The
validity of the results is dependent on obtaining e titre
of less than 23 for 4 HAU or 22 for 8 HAU with a
negative control serum and a titre of within one dilution
of the known titre of the positive control serum.

Results

Hi Titre of NDV Antibodies in Local Chicken In
Station Market, Kaduna South :
Eighty-four(84) serum samples from healthy chickens
in station market. Kaduna South had HI titre value of
2"Ss samples. 2'. 2 samples, 2°, 6 samples, 2°, 8
samples, 29 samples, 2" 9 samples, 2% 11 samples,
27 8 samples, 2810 samples, 2°, 8 samples, 2™, 7
samples and 2'', 1 sample (Table 1).
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Table 1: HI Titre of NDV Antibodies in Local Chicken In Station Market, Kaduna South

Titre Values P PP P P PR N
Number of Samples 5 2 6 8 9 9 1 8 10 8 7 1
Description of Results - - - -+ o+ + o+ 4+ o+ o+ o+

HI Titre of NDV Antibodies in Local Chicken in Monday Market, Kaduna South

Eighty-three (83) serum samples from healthy chickens in Sabo Market. Kaduna South showed HI titre value of
2”32 samples. 2', 5 samples, 2°. 5 samples. 2°, 3 samples. 2°, 3 samples, 2°, 8 samples, 2°, 7 samples, 2’, 8 samples,
2%, 6 samples, 2°. 6 samples, 2'°, 0 sample and 2", 0 sample (Table 2).

Table 2: Hi Titre of NDV Antibodies in Local Chicken in Monday Market, Kaduna South

3 i

Titre Values 2% b ¥ Pas P 2F ot 9 £

Al Al

Number of Samples 32 5 5§ 3 3 8 7 8 6 6 0 0

Description of Results - S (e S S S S S S

Hi Titre of NDV Antibodies in Local Chicken in Kakuri Market, Kaduna South

Eighty-three(83) serum samples from healthy chickens in Kakun markei, Kaduna south demonstrated H1 titre value
of 2°33 samples, 2', 3 samples, 2°, 5 samples, 2°, 5 samples, 2°, 9 samples, 2°. 7 samples, 2°, 8 samples, 27, 5
samples, 2%, 4 samples, 2°, 3 samples, 2", I sample and 2", 0 sample (Table 3).

Table 3: Hi Titre of NDV Antibodies in Local Chicken in Kakurimarket, Kaduna South

e 2 i 0 i 2 3 4 5 6 8 9 10 il
litre Values 2 2" 2 2 2 2 2 20 2 2 2 2

33 3 5 & 9

Description of Results - - - =+

Number of Samples 7 8 5 4 3 1 0
+  + +

+ o+ o+ 4+

Seraprevalence of NDV Antibodies In Local Chicken In Station, Monday And Kakuri Markets Kaduna South
The seroprevalence rate of the respective markets for NDV antibodies include Station markets with 63 positive
samples (25.2%). Sabo market with 37 positive samples (14.8%) and Kakuri market with 38 positive samples
(15.2%) each had HI mean titre of respectively (Table 4).

Table 4: Seroprevalence of NDV Antibodies in Station, Monday and Kakuri Markets

Markets no of samples no of positive samples Tepositive
Station 84 63 25.2%
Kakuri 83 38 152%
Monday 83 37 14.8%
Total 250 138 55.2%

Discussion therefore o great  threawt o commercial  poultry

The present study revealed the prevalence ol
huemagelutinaion antibodies m samples from the three
markets in Kaduna South and 1this indicates tha
Newcastle disease virus nfection is endemic in the
area, and the markets are serving as mixing point of
infected birds with susceptible ones. The sellers and
buyers as well as those processing the meat are
veritable vehicle of transmission of the disease. There is

production in the Kadena, The implication of the spread
and the carrier status of the rural househoeld chickens
could be of importance considering the fact that rural
chickens were reported to constitute over 90% of
chicken population in Nigeria and are capable of
scavenging around the environment spreading of the
NDV to vaccinated and unvaccinated healthy exotic
birds.
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From table 1, 84 samples from healthy
chickens in station markel were screened. 63 local
chickens were positive for HI antibodies to New Castle
Disease virus in station market. A prevalence rate of
25.2 was gotten.

From table 2:83 samples from healthy chickens in
Monday market were screened, 38 local chickens were
positive for HI antibodies 1o New Castle Disease virus
in station market. A prevalence rate of 15.2 was gotten.

From table 3:83 samples from healthy
chickens in kakuri market were screened, 37 local
chickens were positive for HI antibodies to New Castle
Disease virus in station market. A prevalence rate of
14.8 was gotten.

From table 4: Which determine seroprevalence
of NDV antibodies. In station market total numbers of
samples collected were 84, while in Monday market
total number of samples collected were 83 and in
Kakuri market total number of samples collected was
83 which gave the sum total of 250 samples. The
numbers of positive samples in station market are 63
samples, while in Monday market are 38 positive
samples and in Kakuri market there were 37 positive
samples, which gave the sum of all positive samples as
138 samples. The percentage positive for station market
is 25.2%, while for Monday market is 15.2% and for
Kakuri market is 14.8% which gave the sum of 55.2%.
Of the 250 samples screened. 138(55.5%) were positive
for antibodies to NDV while 112(44.5%) were negative
as shown in table 4. the results of this study shows that
most of the local chickens marketed and slaughtered in
Kaduna south have antibodies to NDV, the presence of
antibodies indicates a previous natural infection with
ND virus since number of record of vaccination of the
birds exist.

Haemagglutination Inhibition (HI) antibody
titre between Olog2 and 3log2 is considered negative
because they produced no antibody against the virus
while HI-antibody titre between 4log2 and 11log2 is
considered positive for antibodies production against
the virus based on OIE recommendation of 2000 (Susta
et ol., 2015). In all the three (3) markets studied an HI
antibody titre of 4log2 and the above ones were
observed and this is indicative of exposure to the virus
at one time or the other and eventual production of
neutralizing antibodies to protect the chicken up to the
poin] of sale. The high HI antibody titre may be due 10
infection by a virulent strain of the virus such as
mesogenic strains which are viruses causing clinical
signs consisting of respiratory and neurological signs
with low morality and lentogenic stramns which are
viruses causing mild infection of the respiratory tract
without visible morbidity and mortality (Mohammed et
al., 2016). In the US, however, the virus has been
eradicated due 1o stringent adherence 1o pouliry
management rules and any virulent strains are of
foreign origin from places where strict compliance (o
management regulations and good sanitary practices is
lacking (Yuan e al., 2015).

The prevalence of NDV in this study was
55.2%. this is lower than the reports of lbitove e al.
(2013) in a retrospective study where the reported an
NDV seroprevalence of 80.9% from chickens in Sokoto
state .This may be due to the seasonality of NDV
having high occurrence in the months of March and
October (Ibitoye er al., 2013) which coincide with onset
of the rainy season and dry season, respectively. The
high wind movement transfers infection from one
poultry house or flock to the other (Musa er al., 2009)
Kaduna is neighbour to Plateau State where the
National Veterinary Research Institute is situated and
thus could be benefiting from the surveillance services
of the institute, thus stemming the tide of the disease.

The seroprevalence of NDV antibody was
higher in Station market (25.2%) than in Moaday
market (15.2%) and other markets studied. Musa er «l.
(2009) observed variation in prevalence rate of NDV
from different study sites. The high rate may be due to
the higher concentration of commercial poultry in
Station market than the other markets studied. Higher
seroprevalence rate of New castle disease virus
antibodies was detected in both household (26.8%) and
live bird markets (35.8%) and an overall seropositive
rate is 32.5% by libril er al. (2014). The prevalence rate
of 55.5% recorded in this study falls within the range
of findings of various studies carried out previously in
Kaduna . In Kaduna prevalence of 73.0, 74.3 and 67.3%
have been reported (Nwanta, 2003; Nwankiti er al.
2010). The drop in prevalence as recorded now when
compared (o that reported earlier may point 10 a
reduction in the occurrence of the disease in ¥aduna
over a period of years,

Apparently healthy birds are carriers of
Newcastle disease virus and is a threat to commercial
poultry production in the study area (Salihu er al. 2012),
and reveals the epizootic nature of the virus in the study
area and is suggestive of an inter-epidemic phase or
early phase of infection pointing a finger to possible
economic losses in the event of an outbreak, alongside
the role of

local chickens in the transmission cycle of NDV to other
avian species (Nwankit er al. (2010).

Conclusion

The results of this study shows that most of the
focal chickens marketed and siaughtered in Kaduna
south had antibodies to NDV, the presence of antibodies
indicates a previous natural infection with ND virus
since number of record of vaccination of the birds exist.
Management practices such  as  discase  monitoring
programme. appropriate  prevention.  and  control
measures should be put in place. Local pouliry farmers
should epsure that they vaccinate thewr flocks.
Awareness programme amoeng the farmers about the
disease and routine survey to assess the degree of
Newcastle disease distribution will help in planning
appropriate intervention strategy.
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