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ABSTRACT

Aim: A ten — year retrospective study was conducted with the aim to determine the prevalence of
Newcastle Disease (ND) in relation to other poultry diseases diagnosed in the State area veterinary
clinics.

Study Design: Retrospective study.

Place and Duration of the Study: This study was conducted in Gombe State, Northeastern
Nigeria. Case files from Tashan Dukku and Pantami area veterinary clinics in Gombe metropolis
were reviewed for the study. File of cases of poultry diseases reported between January 2004 and
December 2013 were studied.

*Corresponding author: E-mail: drmsjajere@yahoo.com;
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Methodology: Information on ND in poultry only was extracted from the clinical records and the non
— ND cases were considered together as a group. A case of ND was defined as a farm that reported
an outbreak of diseases diagnosed as ND based on history, clinical signs and post — mortem
findings in the study area.

Results: Of 9970 cases of poultry diseases studied, 5531 (55.50%) were cases of ND (P >0.05).
The Year Specific Rate (YSR) ranged from 51.5% (OR = 1.0) in 2005 to 63.3% (OR = 1.63; 95%CI:
0.81 — 2.45) in 2006 (P >0.05). The Monthly Specific Rates (MSR) of ND was 66.5% (OR = 5.94;
95%Cl: 4.57 — 7.31) in October, 64.4% (5.42; 4.29 — 6.55) in December, 64.2% (5.36; 4.17 — 6.55)
in January, 61.3% (4.74; 3.61 — 5.87) in November, 27.0% (1.10; 0.15 — 2.05) in June and 25.1% in
July. ND was 3.4 times more likely to occur during the Pre-dry season (October — December) and
3.0 times more likely to occur during the Dry season (January - March) as compared with the other
seasons of the year.

Conclusion: The study revealed that ND is still endemic in Gombe State — Nigeria, with peak
outbreaks during dry and cold seasons. Purchasing day old chicks from farms known to give booster
vaccinations to their parent stock hens, vaccinating chicks with vaccines that are immunogenic, use
of thermo-stable vaccines for routine vaccinations of chicks and maintenance of strict bio-security

measures are recommended to reduce the prevalence of the disease in the study area.

Keywords: Retrospective study; Newcastle disease; prevalence rate; gombe; Northeastern Nigeria.

1. INTRODUCTION

Poultry sector is one of the most important
Agricultural sectors in Nigeria, providing animal
proteins such as meat and eggs to man as well
as contributing to the national income through
revenue [1]. Nigeria has an estimated poultry
population of 140 million with backyard poultry
production accounting for more than 60% of the
total flock with an asset value of > 5.75 billion US
Dollars [1]. In recent years, the poultry industry in
Nigeria has faced major constraints ranging from
diseases, poverty and political factors to
insecurity problems bedeviling the Northeastern
region. Among the diseases, Newcastle disease
(ND), one of the most important avian viral
diseases ranks high [2].

ND caused by a virus of genus Awvulovirus,
subfamily Paramyxovirinae of the family
Paramyxoviridae, is an acute, highly contagious
rapidly spreading viral disease of domestic
poultry and other wild species of birds of all ages
[3,4,5,6]. It is considered to be among the most
important viral diseases of poultry worldwide and
a major constraint to successful poultry
production in developing countries like Nigeria
[7,8]. It results in huge economic losses to
commercial poultry industries [9,10,11] and
village chicken production systems worldwide
[12,13]. The Newcastle Disease Virus (NDV) had
been reported endemic in many developing
countries of Africa such as Kenya [14,15];
Cameroon [16,17]; Tanzania [12]; Ethiopia [18];
Egypt [19] and Nigeria [20,21,22,23,24,25].

The first documented confirmed outbreak of ND
in Nigeria occurred between December 1952 and

February 1953 in and around Ibadan [26]. The
disease has since that time remained a major
threat to the Nigerian poultry industry [27]. An
average of 200 — 250 outbreaks of ND is
reported annually in Nigeria [28,29,24]. It still
remains a major constraint to successful poultry
production in Nigeria with outbreaks resulting to
up to 100% mortalities [30,31].

Gombe State is one of the States in the
Northeastern region of Nigeria located at the
centre in the region. Considering the movement
of people into the state from neighbouring Borno,
Yobe and Adamawa states seeking safety,
shelter, food and refuge against the backdrop of
insurgency that threatens lives and properties of
the populace of the region, there is an urgent
need to boost poultry production (meat and eggs)
and protect the commercial poultry farms in the
state to meet up with the high demands of
protein from animal origin resulting from this
influx. There is currently dearth of information on
the prevalence of ND in the study area.
Therefore, this study was carried out to
determine the prevalence and seasonal
occurrence of ND using ten — year case records
(2004 — 2013) diagnosed at the Tashan Dukku
and Pantami area veterinary clinics) in Gombe
State, Northeastern Nigeria.

2. MATERIALS AND METHODS
2.1 Study Area

The study was conducted in Gombe State, which
is located in the Northeastern region of Nigeria
and shares an extensive border with Bauchi,
Adamawa, Yobe, Borno and Taraba States. It is
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located at 10°15' - 10.250° North Latitude and
11°10" - 11.167" East Longitude. It has an area
of 20,265 Km? and a population of about
2,353,000 (2006 census figures). It has a mean
annual rainfall of 818.5mm, temperature range of
12 — 37°C and relative humidity of 94% in August
and 10% in December. Cold harmattan starts in
October. The season in Gombe like in most parts
of Northeastern Nigeria is categorized as follows:
Dry season (January - March), Pre-rainy season
(April - June), Rainy season (July-September)
and Pre-Dry season (October —December) [32].

2.2 Data Collection

Data were collected from the State veterinary
clinics’ record in Gombe State from January
2004 to December 2013. Information on ND in
poultry only was extracted from the clinical
records and the non - ND cases were
considered together as a group. A case of ND
was defined as a farm that reported an outbreak
of a disease which was diagnosed as ND based
on history, clinical signs and post — mortem
findings in the veterinary clinics in Gombe
metropolis council.

2.3 Data Analysis

Descriptive analyses were conducted by
Microsoft office Excel spread sheet, Odds Ratios
(OR) and 95% CI on the OR were calculated
to determine strength and significance of
associations between variables and prevalence
of ND using Graphad prism® version 5.01 for
windows (GraphPad Software, Inc., San Diego,
California, USA) computer based program. The
seasonal variation in the distribution of ND for the
study period was determined by reducing the ten

— year data to one year using the 4 season’s
ratios to moving average method [33].

3. RESULTS

A total of 9, 970 cases of poultry diseases were
recorded in the Pantami and Tashan Dukku area
veterinary clinics, Gombe state during the study
period (2004 — 2013). Of these cases, 5531
(55.5%) were diagnosed as ND. This was not
statistically significant (P < 0.05). The Year
Specific Rates (YSR) of ND ranged from 51.5%
(OR =1.00) in 2005 to 63.3% (OR = 1.63; 95%Cl:
0.81 — 2.45) in 2006 (Table 1). The odd ratios for
all the years were not statistically significant at
95% CI (P > 0.05). Table 2 presents the Monthly
Specific Rates (MSR) for the ND during the study
period. It was observed that ND occurred all the
year round during the study period. The MSR
was 66.5% (OR = 5.94; 95%ClI: 4.57 — 7.31) in
October, 64.4% (5.42; 4.29 — 6.55) in December,
64.2% (5.36; 4.17 — 6.55) in December, 61.3%
(4.74; 3.61 — 5.87) in November, 27.0% (1.10;
0.15 — 2.05) in June and 25.1% in July (Table 2,
Fig. 1). This was statistically significant (P <
0.05) at 95% CI for the months of January,
February, March, September, October,
November and December (Table 2, Fig. 1). The
Season Specific Rate (SSR) of ND varied from
34.4% in Pre-rainy (April — June) to 64.0% in
Pre-dry (Oct — Dec). ND was 3.4 and 3.0 times
more likely to occur during the Pre-dry (October
— December) and Dry (January — March) periods
respectively (Table 3). The seasonal variation of
ND in the study area showed that ND peaked
during the pre-dry and dry seasons of all the
years (2004 — 2013) (Fig. 2). The highest peak
was observed in pre-dry season and the lowest
in pre-rainy season (Fig. 2).

Table 1. Yearly distribution of Newcastle disease in Gombe State, Northeastern Nigeria
(2004 — 2013)

Year Total no. of cases Cases of ND* YSR" (%) OR° 95% CI°
2004 975 526 54.0 1.1 0.45-1.77
2005 826 425 51.5 1.00 -
2006 915 579 63.3 1.63 0.81-2.45
2007 928 486 52.4 1.04 0.39 -1.69
2008 810 472 58.3 1.32 0.53-2.11
2009 1071 566 52.9 1.06 0.45-1.67
2010 1052 614 58.4 1.32 0.63-2.01
2011 1180 671 56.9 1.24 0.61-1.87
2012 1128 593 52.6 1.05 0.46 — 1.64
2013 1085 599 55.2 1.16 0.52 -1.80
Total 9970 5531 55.5

? Newcastle Disease; ° Year Specific Rates (%); ° Odds ratio;  95% Confidence Interval on OR
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Table 2. Monthly distribution of Newcastle disease in Gombe state, Northeastern Nigeria

(2004 — 2013)

Month Cases of ND® Cases of non-ND MSR® (%) OR° 95% CI°
Jan. 885 494 64.2 5.36 417 —6.55
Feb. 695 490 58.6 4.24 3.09 -5.39
Mar. 312 282 52.5 3.31 1.87-4.75
Apr. 186 275 40.3 2.02 0.74 - 3.30
May 157 280 35.9 1.68 0.48 —2.89
Jun. 124 336 27.0 1.10 0.15-2.05
Jul. 110 329 25.1 1.00 -

Aug. 97 224 30.2 1.30 0.06 — 2.54
Sep. 385 275 58.3 4.19 2.66 -5.72
Oct. 757 381 66.5 5.94 457 -7.31
Nov. 836 528 61.3 4.74 3.61-5.87
Dec. 987 545 64.4 5.42 4.29 —6.55
Total 5531 4439 55.5

@ Newcastle Disease; © Monthly Specific Rates (%); ° Odds ratio;  95% Confidence Interval on OR

Table 3. Seasonal distribution of Newcastle disease in Gombe, Northeastern Nigeria

(2004-2013)
Season Cases of ND* Casesofnon-ND SSR°(%) OR° 95% CI°
Dry (Jan-Mar) 1266 59.9 2.85 2.27 - 3.43
Pre-rainy (Apr-Jun) 891 34.4 1.00 -
Rainy (Jul-Sep) 828 417 136 0.76—1.96
Pre-dry (Oct-Dec) 1454 64.0 3.39 2.83-3.95
Total 4439 55.5

@ Newcastle Disease; ° Season Specific Rates (%); © Odds ratio; 995% Confidence Interval on OR
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Fig. 1. Monthly distribution of Newcastle disease in Gombe, Northeastern Nigeria (2004 - 2013)
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Fig. 2. Seasonal variation of Newcastle disease in Gombe, Northeastern Nigeria (2004-2013)
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4. DISCUSSION

The maijor clinical signs observed for tentative
diagnosis of sick birds suspected of suffering
from ND were nervous signs, weakness,
whitish/greenish diarrhea and coughing/sneezing
at ante-mortem. This is in agreement with reports
by Okoye et al. [34] and Abdu et al. [35] who
confirmed similar signs as tentative in the
diagnosis of ND in infected birds. Several studies
reported that ND is endemic in Nigeria; in both
village and exotic breeds of poultry with annual
epidemics recorded in highly susceptible flocks
[35,36,28]. It was reported prevalent in most
parts of the Northern Nigeria with outbreaks seen
in Bauchi State [37]; Borno State [38]; Jigawa
State [39]; Nassarawa State [25]; Kaduna State
[31] and Plateau State [22]. The present study
revealed an overall prevalence rate of 55.5% of
ND diagnosed during the study period in Gombe
State, Northeastern Nigeria. This concurs with
previous studies by Nwankiti et al. [37] who
reported prevalence rate of 56.3% in Bauchi
State, Northeastern Nigeria. However, it is
relatively higher than the prevalence rates of
51.9% as reported by Musa et al. [22] in Plateau
State; 52.2% reported by Sadiq et al. [40] in
Borno State and lower than 73.3% reported by
Nwanta et al. [31] in Kaduna State, Northwestern
Nigeria. Most commercial poultry farmers in the
study area claimed to have been vaccinating
their flocks. However, in a situation where
vaccinated birds still come down with ND; might
reflect either vaccine failure — when a less potent
vaccine was used and the birds were infected by
a more virulent/pathogenic strain of the virus or
vaccine break where a foreign strain of NDV
might have been involved in the infection
process. Geidam et al. [41] and Sa’idu and Abdu
[28] both reported outbreaks of ND in vaccinated
flock of Pullets in Maiduguri and Viscerotropic
Velogenic form of ND in vaccinated six weeks old
Pullets attributed to vaccine failure respectively.
The complicated involvement of the village
poultry and the role they play in the epidemiology
and transmission of ND in the study area should
not be ruled out. Outbreaks of ND had been
reported to be more likely in farms that keep
exotic birds with village chickens and other
poultry species like ducks and turkeys [42]. This
is further confirmed by the serological evidence
of ND in various species of domesticated poultry
in Nigeria [20,43,44,45]. In addition, several
epizootiological studies incriminated village
chickens as important factors in the transmission
and enzootic maintenance of NDV in various
localities [46]. This has indeed, given rise to the
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speculation that apparently healthy free roaming
birds including the village chickens, may play an
important role in the transmission of Velogenic
form of ND to commercial poultry farms in their
neighborhood thus, giving rise to epizootics in
these farms [47]. This suggested, the circulation
of the disease even within the vaccinated poultry
flocks in the study area. The results of the
present study revealed that ND was endemic in
the study area with the disease occurring all year
round throughout the study period (Table 1). ND
was two times more likely to occur in 2006
compared with the other years during the study
period (Table 1). This might be due to farmers’
awareness on the disease, which by implication
means more cases are likely to be reported and
therefore more ND cases might be diagnosed.
ND was about five times more likely to occur
during the months of September, October,
November, December, January and February
compared with other months during the study
period (Table 2). This suggested that the disease
is prevalent in months that made up the cold
harmattan period of the year. This is consistent
with the findings of Sa’idu et al. [33] and Nwanta
et al. [31], where both reported the disease to be
common during the dry harmattan period
(November — March) with cold stress also been
reported to exacerbate the epidemiology of the
ND. Alders and Spradbrow [7] reported that the
windy harmattan encourages the spread of the
NDV. In addition, these months also coincided
with the end of year festivities period (Christmas,
New year and Boxing day) during which the
movement of both village and exotic breeds of
chickens is at peak. This suggested the
perpetual ND transmission among birds in the
same market place as well as chickens
purchased for purposes of restocking. In Nigeria,
seasonal outbreaks of ND were previously
recognized and reported [22,24]. This study
revealed outbreaks of ND were more common
during the pre — dry and dry seasonal periods
comprising the harmattan dry periods as reported
worldwide (Fig. 2). Most outbreaks occurred in
the village chicken flocks because they are
usually exposed to harsh environmental
conditions — They are poorly sheltered and rarely
vaccinated against ND as observed by Musa et
al. [22]. There is steady upsurge in the number of
poultry cases reported in the study area from
2009 — 2013 (Table 1). This could be attributed
to the public enlightenment on the disease
reporting to nearest veterinary clinics and/or
consultants to seek for professional interventions
to curb disease outbreaks like ND encountered
by the poultry farmers in the study area. This
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means that the farmers would report more
poultry disease outbreaks during these periods. It
had been reported that clinically sick chickens
are the primary host for NDV and they play a
major role of transmitting the infection [47,48,15].
This study revealed that ND was endemic in the
study area with more outbreaks seen in the pre —
dry and dry periods of the year. This is consistent
with previous studies of ND, which highlighted
harmattan period and cold stress to play
important roles in the transmission and
maintenance of the NDV in Northern Nigeria.

5. CONCLUSION

This study revealed that ND was enzootic among
the poultry population and still a major constraint
to commercial poultry farming in the study area.
This study provides a background reference
point on the current distribution patterns of ND in
the study area. Therefore, public enlightenment
campaigns to poultry farmers engaged in
commercial poultry business and local/backyard
farmers on the economic importance of the
disease is important in ameliorating the menace
of ND outbreaks in the study area. Preventive
measures such as rearing birds of different
species and ages separately, quarantining newly
purchased birds for restocking before mixing with
other birds in the farms, purchase of day old
chicks from reputable farms, acquiring vaccines
from reputable sources, adhering to routine
vaccination schedules using affordable and
thermostable ND vaccines and observing strict
biosecurity measures such as all-in all-out on
their farms were suggested to curb the menace
of NDV as this have bearing effects on the
revenue generation and the viability of
commercial poultry farming in Gombe state,
Northeastern Nigeria.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. Nnadi PA, George SO. A cross sectional
survey on parasites of chickens in selected
vilages in the sub humid zones
of South-Eastern Nigeria. Journal of
Parasitology Research. 2010;4(1):1-6.

2. Orsi MA, Doretto JL, Camillo SCA,
Reischak D, Ribeiro SAM, Ramazzoti A,
Mendonca AO, et al. Prevalence of

10.

11.

12.

372

Newcastle disease virus in Broiler chickens
(Gallus gallus) in Brazil. Brazilian Journal
of Microbiology. 2010;41:349-357.

Seal BS, King DJ, Sellers HS. The
avian response to Newcastle disease
virus. Developmental and Comparative

Immunology. 2000;24:257-268.

Alexander DJ. Newcastle disease, other
avian paramyxoviruses and pneumovirus
infections. Journal Diseases of Poultry.
2003;11:63-99.

Haque MH, Hossain MT, Islam MT, Zinnah
MA, Khan MSR, Islam MA. Isolation and
Detection of Newcastle disease virus from
field outbreaks in Broiler and Layer
chickens by Reverse transcription-
Polymerase chain reaction. Journal of
Veterinary Medicine. 2010;8(2):87-92.

Iran N, Shah MS, Ismat F, Habib M, Igbal
M, Hasnain SS, Rahman M. Heterologous
expression, characterization and
evaluation of the matrix protein from
Newcastle disease virus as a target for
antiviral therapies. Applied Microbiology
and Biotechnology. 2013;98(4):1691-701.
Alders R, Spradbrow P. Controlling
Newcastle disease in Village chicken. A

field Manual. Australian Centre for
International Agricultural Research.
Monograph No. 82 2001;37.

Alders R, Spradbrow P. Newcastle

Disease in village chickens, A field manual
Maputo, Mozambique. 2000;46.

Aldous EW, Mynn JK, Banks J, Alexander
DJ. A molecular epidemiological study of
avian paramyxovirus type 1 (Newcastle
disease virus) isolates by phylogenetic
analysis of a partial nucleotide sequence of
the fusion protein gene. Journal of Avian
Pathology. 2003;32:239-256.

Qin ZM, Tan LT, Xu HY, Ma BC, Wang YL,
Yuan XY, Liu WJ. Pathotypical
Characterization and Molecular
Epidemiology of Newcastle Disease Virus
Isolates from Different Hosts in China from
1996 to 2005. Journal of Clinical
Microbiology. 2008;46(2):601-611.

Diel DJ, Susta L, Garcia SC, Killian ML,
Brown CC, Miller PJ, Afonso CL. Complete
genome and clinicopathological characteri-
zation of a virulent newcastle disease virus
isolate from South America. Journal of
Clinical Microbiology. 2012;50(2):378-387.
Salum MR, Mtambuki A, Mulangila RCT.
Designing a vaccination regime to control
Newcastle disease in village chickens in



13.

14.

15.

16.

17.

18.

Lawal et al.; BMRJ, 6(6): 367-375, 2015; Article no.BMRJ.2015.088

the  Southern zone of Tanzania.
Proceedings of the joint 17" Scientific
Conference of the Tanzania Society for
Animal Production and the 20th Scientific
Conference of the Tanzania Veterinary
Association held in Arusha, Tanzania on
3" to 5th December 2002;299-305.

Conroy C, Sparks N, Chandrasekaran D,
Sharma A, Shindey D, Singh LR,
Natarajan A, Anitha K. The significance of
predation as a constraint in scavenging
poultry systems: Some findings from
India. Livestock Research for Rural
Development; 2005.
Available:http//www.cipav.org.co/Irrd/Irrd17
[6/ conr17070.htm

Njue SW, Machari JM, Gacheru SG,
Mbugua HCW. A survey of the disease
status of village chickens in Kenya In:
Proceedings of the 10" Conference of the
Association of Institutions for Tropical

Veterinary Medicine (AIMVT).
Copenhagen, Denmark, 20-23, August
2001;36.

Njagi LW, Nyaga PN, Mbuthia PG, Bebora
LC, Michieka JN, Kibe JK, Minga UM.
Prevalence of Newcastle disease virus in
village chickens in varied agro-ecological
zones in Kenya. Livestock Research for
Rural Development. 2010;22(5).

Ekue FN, Pone KD, Mafeni MJ, Nfi AN,
Njoya J. Survey of the Traditional Poultry
Production System in the Bamenda area,
Cameroon. FAO/IAEA Co-ordinated
Research Programme on Assessment of
the Effectiveness of Vaccination Strategies
against Newcastle Disease and Gumboro
Disease Using Immunoassay based
Technologies for Increasing Farm yard
Poultry Production in Africa. IAEA Vienna;
2002.
Available:http://www.iaea.or.at/programme
s/nafa/d3/public/2-surveyekue (Accessed
on September 29, 2013)

Mai HM, Qadeer MA, Bawa IA, Sanusi M,
Tayon KN, Sa’idu |. Seroprevalence of ND
in Local chickens in Mezam division
of North-west Cameroon. Microbiology
Research International. 2014;2(1):9-12.
Chaka H, Goutard F, Gil P, Abolnik C,
Almeida R, Bisschop SPR, Thompson PN.
Serological and molecular investigation of
Newcastle disease in household chicken
flocks and associated markets in Eastern
Shewa zone, Ethiopia. Tropical Animal
Health and Production. 2013;45:705-714.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

373

Mohammed HA, Kumar S, Paldurai A,
Samal SK. Sequence analysis of fusion
protein gene of Newcastle disease virus
isolated from outbreaks in Egypt during
2006. Virology Journal. 2011;8(237):01-04.
Sa’idu L, Tekdek LB, Abdu PA. Prevalence
of Newcastle disease antibodies in
domestic and semi-domestic birds in Zaria,
Nigeria. Veterinarski Arhiv. 2004;74:309-
317.

El-Yuguda AD, Dokas UM, Baba SS.
Effects of Newcastle disease and
infectious bursal disease vaccines, climate,
and other factors on the village chicken
population in  North-Eastern  Nigeria.
Scientific Journal of Food, Agriculture and
Environment. 2005;3:55-57.

Musa U, Abdu PA, Dafwang Il, Umoh JU,
Sa’'idu L, Mera UM, Edache JA.
Seroprevalence, seasonal occurrence and
clinical manifestation of newcastle disease
in rural household chickens in Plateau
State, Nigeria. International Journal of
Poultry Science. 2009;8(2):200-204.
Yakubu A. Indigenous chicken flocks of
Nassarawa State, Nigeria: Their
characteristics, husbandry and produc-
tivity. Tropical and Subtropical Agroeco-
systems. 2010;12(1):69-76.

Okwor EC, Eze DC. The Annual
Prevalence of Newcastle disease in
commercial chickens reared in South
Eastern Savannah zone of Nigeria.
Research Journal of Poultry Science.
2010;3(2):23-26.

Salihu AE, Chukwuedo AA, Echeonwu
GON, Ibu JO, Chukwuekezie JO, Ndako J,
Junaid S A, et al. Seroprevalence of
Newcastle Disease Virus Infection in Rural
Household Birds in Lafia, Akwanga and
Keffi Metropolis, Nasarawa State Nigeria.
International  Journal of  Agricultural
Sciences. 2012;2(2):109-112.

Hill DH, Davies OS, Wilde JKH. Newcastle
Disease in Nigeria. British Veterinary
Journal. 1953;10:381-385.

Oladele SB, Abdu P, Esievo KAN, Nok AJ,
Useh NM. Prevalence of Newcastle
Disease virus antibodies in chickens
reared in Zaria. Proceedings of the 28th
Annual conference of the Nigerian Society
of Animal Production. 2003;28:7-9.

Sa’'idu L, Abdu PA. Outbreak of
Viscerotropic velogenic form of Newcastle
disease in vaccinated six weeks old



290.

30.

31.

32.

33.

34.

35.

36.

37.

Lawal et al.; BMRJ, 6(6): 367-375, 2015; Article no.BMRJ.2015.088

pullets. Sokoto Journal
Science. 2008;7:37-40.
Ibu OJ, Okoye JOA, Adulugba EP, Chah
KF, Shoyinka SVO, Salihu E, Chukwuedo
AA Baba SS. Prevalence of Newcastle
disease viruses in wild and captive birds in
Central Nigeria. International Journal of
Poultry Science. 2009;8(6):574-578.

Salihu AE, Mamuela Joannis TM, Onwuliri
FC, Ibu JO, Masdooq A, Muazu A, Haruna
G, Ngede J. Serological evidence of egg
drop syndrome 1976 (EDS 76) in free-
range chickens at market sites in Jos,
Nigeria. Turkish Journal of Veterinary and
Animal Sciences. 2010;34(2):403-406.
Nwanta JA, Umoh JU, Abdu PA, Ajogi |,
Alli- Balogun JK. Management of losses
and Newcastle disease in rural poultry in
Kaduna state, Nigeria. Nigerian Journal of
Animal Production. 2006;33(2):274-285.
Abdu PA, Mera UM, Sai’idu L. A study of
chicken mortality in Zaria, Nigeria, In:
Proceeding of National Workshop on
Livestock and Veterinary services, Vom,
Plateau State. 1992;51-55.

Sa’idu L, Abdu PA, Tekdek LB, Umoh JU,
Usman M, Oladele V. Newcastle disease
in Nigeria. Nigerian Veterinary Journal.
2006;27:23-32.

Okoye JOA, Agu AO, Chineme CN,
Echeonwu GON. Pathological characteri-
zation in chickens of a Velogenic
Newcastle disease virus isolated from
guinea fowl. Revue d’Elevage et de
Medecine Veterinaries des Pays
Tropicaux. 2000;53:325-330.

Abdu PA, Manchang TK, Saidu L. The
epidemiology and  Clinicopathological
manifestations of Newcastle disease in
Nigerian Local chickens. In: Proceedings
of the 41% congress of the Nigerian
Veterinary Medical Assocication, NVRI,
VVom, Nigeria. 2004;57.

El-Yuguda AD, Baba SS. Prevalence of
selected viral infections in various age
groups of village chicken in Borno state,

of Veterinary

Nigeria. Nigerian Journal of Animal
Production. 2002;29:245-250.
Nwankiti OO, Ejekwolu AJ, Ibrahim I,

Ndako JA, Echeonwu GON. Detection of
serum antibody levels against newcastle
disease in local Chickens in Bauchi
Metropolis, Bauchi State, Nigeria. African
Journal of Clinical and Experimental
Microbiology. 2010;11(2):95-101.

38.

39.

40.

41.

42.

43.

44.

45.

374

El-Yuguda AD, Baba SS, lbrahim U,
Brisibe F. Newcastle disease and
infectious Bursal disease among village
chickens in Borno State, Nigeria. Family
Poultry. 2009;18:(1 and 2):16-23.

Wakawa AM, Abdu PA, Umoh JU, Sa’idu
L, Miko RB. Serological evidence of mixed
infections with avian influenza and
Newcastle disease in village chickens in
Jigawa State, Nigeria, Veterinarski Arhiv.
2009;79(2):151-155.

Sadiq MA, Nwanta JA, Okolocha EC,
Tijanni AN. Retrospective (2000 - 2009)
study of Newcastle Disease (ND) cases in
Avian species in Maiduguri, Borno State,
North Eastern Nigeria. International
Journal of Poultry Science. 2011;10(1):76-
81.

Geidam YA, lbrahim Ul, El-Yuguda AD,
Gambo HI. Outbreak of Newcastle disease
in a Vaccinated Flock of Pullets in
Maiduguri, Nigeria. Journal of Arid
Agriculture. 2005;15:131-134.

Abdu PA, Sa’idu L, Bawa EK, Umoh JU.

Factors that contribute to Newcastle
disease, Infectious bursal disease and
Fowl pox Outbreaks in Chickens.

Presented at the 42" Annual congress of
the Nigerian Veterinary Medical
Association. Held at University of
Maiduguri 14™ — 18™ November 2005.

Bisalla M, Sa’idu L, Olatunji A. A
Serological survey of Newcastle disease,
Infectious bursal disease and
Salmonellosis in domesticated pigeons in
Zaria. Presented at the 42" Annual
Congress of the Nigerian Veterinary
Medical Association. Held at the University
of Maiduguri 14™ — 18" November 2005.

Ibrahim Ul, El-Yuguda AD, Geidam YA,
Ambali AG, Yakub A, Golkada CJ.
Prevalence of Antibodies to Egg drop
syndrome, Newcastle disease and
Infectious bursal disease in Nigerian ducks
(Anas platyrhynchos) in Maiduguri, Borno
state. Presented at the 42" Annual
congress of the Nigerian Veterinary
Medical Association held in the University
of Maiduguri, 14" — 18" November 2005.

Semeka AA, Owoade AA, Orgem CM.
Prevalence of respiratory viruses in ducks,
chickens and turkey flocks in Benue state.
Research Journal of Agricultural and
Environmental Management. 2013;2(12):
386-393.



46.

47.

Lawal et al.; BMRJ, 6(6): 367-375, 2015; Article no.BMRJ.2015.088

Iroegbu CU, Amadi ES. Ecological and
Serological evidence of enzootic circulation
of NDV strains among free-roaming avian
species in Nsukka environment, Nigeria.
Bulletin of Animal Health and Production in
Africa. 2004;52:13-20.

Alexander DJ. Newcastle disease and
other avian paramyxoviruses. Revue
scientifique et technique. 2000;19:443-
462.

48.

De Leeuw OS, Hartog L, Koch G, Peeters
B. Effects of fusion protein cleavage site
mutations on virulence of Newcastle
Disease Virus: Non — virulent cleavage site
mutants revert to virulence after one
passage in chicken brain. Journal of
General Virology. 2003;84:475-484.

© 2015 Lawal et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://www.sciencedomain.org/review-history.php?iid=832&id=8&aid=8078

375



