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Abstract
In Ethiopia Newcastle disease virus is the most important cause of loss in village-dwelling as well as commercially 

raised chickens. The disease occurs almost at any time of a year throughout the country including East Shewa Zone. 
A cross sectional study was therefore conducted from December 2014 to May 2015 to determine the prevalence 
of Newcastle disease in market and village chicken in selected districts of East Shewa zone of Ethiopia. Molecular 
diagnostic technique, Reverse Transcriptase Polymerase Chain Reaction (RT-PCR) was employed to detect the 
viruses during the study. A total of 300 swab samples was collected using simple random sampling technique 
in Adama and Bishoftu Districts. An overall prevalence of 26.7% (40/300) was recorded during this study from 
the collected swab samples using real time PCR. The result of this study indicated that village chicken flock are 
endemically infected with Newcastle disease virus which could pose a threat to commercial poultry farms. Attention 
should therefore be given for regular monitoring of Newcastle disease virus in village chickens and wild birds and 
measures to prevent this infection should be taken.
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Introduction
Poultry play an important economic, nutritional and socio-

cultural role in the livelihoods of poor rural households in developing 
countries, including Ethiopia. The total poultry population in Ethiopia 
is estimated at 56.87 million, 95.86% of which are village chickens [1]. 
In developing countries, chickens are most commonly owned by rural 
families. Many of these families have scarce resources and many may 
be headed by women. Increasing the productivity of their chickens 
would make a significant contribution towards increasing their food 
security and their ability to have secure livelihoods [2]. 

Despite this fact the contribution of poultry production to farm 
household and national income is not proportional to their population 
numbers due to various constraints like low inputs of feeding, poor 
management, the presence of diseases of various natures and lack of 
appropriate selection and breeding practices [3-5]. Poultry production 
is hampered by wide arrays of constraints among which infectious 
diseases including Newcastle disease (ND) [6]. ND is one of the major 
problems in village chickens in most parts of Ethiopia and the disease 
has become endemic in poultry population and recurs every year 
inflicting heavy losses [7-9]. 

ND induces up to 100% mortality as well as a decrease in 
egg production and poor egg quality. It is also highly contagious, 
septicemic, fatal and destructive disease which attacks chiefly chickens 
and turkeys usually in an acute, sometimes in sub-acute or even 
chronic form. Occasionally human being and even wild birds may be 
also infected with the virus [10]. It is present in endemic form with 
frequent out break indifferent parts of the country and it remains as a 
constant threat to the backyard poultry [11]. It disease occurs almost at 
any time of the year and widely distributed throughout the country for 
marked economic losses across the country despite the fact that, this 
has not been substantiated with laboratory investigations. Therefore, 

the objective of this study was to determine the prevalence of ND in 
Village chicken in selected Eastern Shewa zone of Oromia region, 
Ethiopia.

Materials and Methods
Study design and area

A cross sectional study was conducted in December 2014 to May 
2015 in selected districts of East Shewa namely Bishoftu and Adama 
Zones of Oromia Regional State which are located south east of Addis 
Ababa at 45 and 99 km. The total area coverage of the zone is 11,607 
km2 while the altitude of zone is ranging from 1000-3100 meter above 
sea levels. The mean annual rainfall of the zone is 500-1200 mm and 
the daily mean maximum and minimum temperatures were 30°C-42°C 
and 10°C-28°C respectively [1].

Study population

The population of this study was all backyard unvaccinated 
chickens in the two selected Districts. The study participants included 
all unvaccinated backyard chickens managed under traditional free 
ranging system randomly selected from the live bird market and 
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village chicken population located within 10 kms area coverage from 
migratory birds` movement area.

Sample size determination

The Sample size was determined according to the formula given by 
Thrusfield with a 50% expected prevalence (considering no previous 
study was undertaken), 95% confidence level and 5% precision, sample 
size was calculated to be 384 [12]. However due to logistic reasons 300 
samples were collected using simple random sampling technique.

Sample collection

The samples (tracheal and cloacal) were collected from live chickens 
by inserting sterile cotton tipped swab into the trachea gently swabbed 
its wall and cloacal swab deeply into the vent and gently swabbing 
the wall of the vent. Both the tracheal and cloacal swab samples were 
placed in sterile separate cryovial containing 2 ml of freshly prepared 
viral transport media (VTM). After sampling, the specimens were 
labeled, placed in ice pack and transported to the molecular laboratory 
at National Animal Health Diagnostic and Investigation Center 
(NAHDIC), Sebeta, Ethiopia. Sample collection and transportation 
were conducted according to the standard techniques recommended 
by OIE [13]. 

Sample analysis

RNA extraction: Viral RNA extraction from 300 tracheal and 
cloacal swabs were conducted using QIAamp viral RNA extraction kit 
according to manufacturer’s instruction. The sample was centrifuged 
briefly in order to get cell free supernatant. The supernatant was lysed 
by adding 560 µl of prepared buffer AVL containing carrier RNA in to 
1.5 micro centrifuge tube and 140 µl of sample was added to the buffer 
AVL carrier RNA in the micro centrifuge tube. The solutions were then 
mixed by pulse-vortexing and incubated at room temperature (15-
25°C) for 10 minutes. The tube was then briefly centrifuged to remove 
drops from inside the lid. Then equal 560 µl of 96% ethanol was added 
to filtrate and mixed thoroughly and washed with 500 µl washing 1 and 
2 (500 µl buffer AW 1 and 500 µl AW 2), any unwanted protein and 
DNA were removed. Then, 60 µl of elute solution (AVE) was added 
to collect the RNA. Finally, the eluted RNA was kept at-20°C (Qiagen, 
Inc., Gaithersburg, MD, USA).

Real-Time Polymerase Chain Reaction (RT-PCR): After RNA 
was extracted the Master Mix preparations were carried out in Ice bath. 
The reaction mixes were prepared by pipetting all the components of 
the Master Mixture in to 2 ml PCR tube according to the kit protocol. 
The reaction components were template RNA, primer solutions, dNTP 
Mix, and 5x QIAGEN One Step RT-PCR buffer, RNase-free water, 
probe and enzyme mix. Total RNA was extracted by scraping cells with 
RLT buffer and isolated according to manufacturers’ instructions using 
the RNeasy Mini Kit (QIAGEN). The control that we used were NDV 
vaccine strain La Sotaa and RNase free water as positive and negative 
controls, respectively. Then Applied Bio-systems 7500 Fast Real-
Time PCR thermo cycler were used for amplification of the extracted 
RNA. A primer probe combination from a conserved region of the M 
gene APMVI F M+4100 5’-AGT GAT GTG CTC GGA CCT TC-3’, 
APMV-I R M- 4220 5’-CCT GAG GAG AGG CATTTG CTA-3’and 
Probe APMV-1M+4169 5’-FAM TTCTCT AGC AGT GGG ACA 
GCC TGC TAMRA -3’ was used to amplify all NDV isolates (Qiagen, 
Inc., Gaithersburg, MD, USA).

Data management and analysis

All the data collected were entered in Microsoft excel spread sheet 
and coded appropriately. The coded data was transferred in to SPSS 
version 20 software for analysis descriptive statics was used.

Results 
Out of 300 tracheal and cloacal swabs samples, 40 (26.7%) were 

found positive for ND using RT-PCR analysis with a distribution of 
16.7% and 10% in Adama and Bishofitu respectively (Table 1). 

Discussion
The current study indicated that ND was observed as endemic 

disease in the study districts with the overall prevalence of 26.7% using 
RT-PCR. The highest prevalence in this finding was obtained from 
Adama Districts (16.7%) followed by Bishoftu (10%). The result has 
found in accordance with the previous report in Eastern Shewa who 
reported a prevalence of 24.2% and 14.2% in dry and wet seasons, 
respectively [6]. However, the finding was lower than previous report 
in Debre Berhan (28.7%) and Sebeta/ Nazaret areas (38.33%) [14]. ND 
prevalence of 6% and 5.9% in the wet and dry seasons respectively 
findings had reported from Eastern Shewa zone [6]. On the other hand, 
higher report (43.68%) was also recorded in central Ethiopia among 
local scavenging chickens kept under traditional management system 
[4]. Furthermore, the finding of the current study found higher than 
previous study result in southern Ethiopia of 19.78% [15] and in rift 
valley area of Ethiopia (11%) [16].

The overall variation of the findings might be due to variation 
on management system that may serve as a stress factor and favor 
infection. Poor sanitary conditions, continuous exposure of chickens 
to range conditions and wild birds, nutritional deficiencies, absence of 
vaccination in traditionally managed chickens, and contact of chickens 
of one village with those in other villages may facilitate the spread of 
NCD [17].

Furthermore, the free range management system of poultry in the 
study areas might also allow the uninterrupted circulation of infection 
among the poultry flocks. Chicken could also prone to acquire 
infection from wild birds and local open markets where huge numbers 
of chicken are gathered which might also serve as continuous foci of 
infection [15].

Conclusion and Recommendations
The current study indicated that ND is endemic in village chicken of 

Eastern Shewa of Oromia region. Furthermore, important information 
has been provided by the study on epidemiological distribution of the 
disease in the area which alerts to look existence of the disease in other 
parts of the country and then to development effective prevention 
and control measures. This may indicate importance of implementing 
surveillances and bio-security practices in live poultry markets.

Based on the above concluding remarks the following 
recommendations were forwarded. Further studies should be conducted 
to understand and identify the circulating strains and pathos-types of 
ND virus with their dynamics in the study area. Strategic control and 

District No. of sample M gene Positive M gene Negative Prevalence %
Adama 150 25 125 16.7%
Bishoftu 150 15 135 10%

Total 300 40 260 26.7%

Table 1: Prevalence of Newcastle disease using real time RT-PCR.
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prevention measures should be implemented to reduce the impact 
of this disease on poultry production in the area. Extension work 
should be conducted to create awareness in flock owners about the 
transmission and prevention measure of the disease.

References

1. CSA (2015) Agricultural sample survey 2012/13. Volume II. Report on livestock 
and livestock characteristics. Federal Democratic Republic of Ethiopia CSA.

2. Alders RG, Spradbrow PB (2001) Controlling Newcastle Disease in Village
Chickens: A Field Manual. Australian Centre for International, Canberra,
Australia. Agricultural Research Monograph 82: 112.

3. Yami A (1995) Poultry production in Ethiopia. World Poult Sci J 51: 197-201.

4. Ashenafi H (2000) Survey of identification of Major Diseases of local Chickens 
in Three Selected Agroclimatic zones in Central Ethiopia. DVM, Faculty of
Veterinary Medicine, Addis Ababa University, Ethiopia, p: 74.

5. Dessie T, Ogle B (2001) Village poultry production systems in the central
highlands of Ethiopia. Trop Anim Health Prod 33: 521-537.

6. Chaka H (2012) Seroprevalence of Newcastle disease and other infectious 
diseases in backyard chickens at markets in Eastern Shewa zone, Ethiopia.
Poult Sci 91: 862-869.

7. Nasir M (1998) Oral Newcastle disease vaccination trial and studies of
Newcastle disease in Ethiopia. Master’s Thesis, Joint Degree Program,
Addis Ababa University, Addis Ababa, Ethiopia and Freie Universitat, Berlin,
Germany.

8. Dessie T, Jobre Y (2004) A review of the importance and control of Newcastle
disease in Ethiopia. Ethiopia Vet J 1: 71.

9. Mazengia H (2012) Review on major viral diseases of chickens reported in 
Ethiopia. J Infect Dis Immunity 4: 1-9.

10. Alexander DJ (2003) Ecology of avian influenza in domestic birds. Proceedings 
of the International Symposium on Emergence and Control of Zoonotic
Orthomyxovirus and Paramyxovirus Diseases. Merieux Foundation, Veyerdu
Lac, France, pp: 25-33.

11. Westbury H (2001) Newcastle disease virus: an evolving pathogen? Avian 
Pathology 30: 5-11.

12. Thursfield M (2013) Veterinary Epidemiology. 2nd edn. University of Edinburgh. 
Blackwell Sciences, pp: 1-6.

13. OIE (2008) Manual of Diagnostic Test and Vaccines for Terrestrial Animals. 6th
edn. Office International des Epizooties.

14. Tadesse S, Ashenafi H, Aschalew Z (2005) Seroprevalence study of Newcastle 
disease in local chickens in central Ethiopia. Int J Appl Research Vet Med 3:
25-29.

15. Zeleke A, Sori T, Gelaye E, Ayelet G (2005) Newcastle disease in village
chickens in the southern and rift valley districts in Ethiopia. Int J Poult Sci 4:
507-510.

16. Regasa C, Fufa D, Berihanu S, Hunduma D (2007) Sero-prevalence of 
Newcastle disease in backyard chickens in mid rift valley of Oromia, Ethiopia.
Work Poster. Association Institution. Montpellier, France. Tropical Vet Med, pp: 
121-124.

17. Tadelle D, Ogle B (1996) A survey of village poultry production in the central
highlands of Ethiopia. Doctoral Thesis, Swedish University of Agricultural
Sciences.

http://www.csa.gov.et/newcsaweb/images/general/news/livestock report 2005 ec_2012_13.pdf
http://www.csa.gov.et/newcsaweb/images/general/news/livestock report 2005 ec_2012_13.pdf
http://www.fao.org/3/a-ah930e.pdf
http://www.fao.org/3/a-ah930e.pdf
http://www.fao.org/3/a-ah930e.pdf
https://www.cambridge.org/core/journals/world-s-poultry-science-journal/article/poultry-production-in-ethiopia/F76F5E9BCE5E1AF476FF41310CF26993
http://link.springer.com/article/10.1023/A:1012740832558
http://link.springer.com/article/10.1023/A:1012740832558
http://ps.oxfordjournals.org/content/91/4/862.short
http://ps.oxfordjournals.org/content/91/4/862.short
http://ps.oxfordjournals.org/content/91/4/862.short
http://agris.fao.org/agris-search/search.do?recordID=QT2016102717
http://agris.fao.org/agris-search/search.do?recordID=QT2016102717
http://www.academicjournals.org/journal/JIDI/article-abstract/A3D66445602
http://www.academicjournals.org/journal/JIDI/article-abstract/A3D66445602
https://books.google.co.in/books?hl=en&lr=&id=U1lIR14667cC&oi=fnd&pg=PA25&dq=Alexander,+D.+J.+(2003).+Ecology+of+avian+influenza+in+domestic+birds&ots=5q1ohznqQp&sig=Z8k01C_4W5M1zpPG4w9aevDwF0M#v=onepage&q&f=false
https://books.google.co.in/books?hl=en&lr=&id=U1lIR14667cC&oi=fnd&pg=PA25&dq=Alexander,+D.+J.+(2003).+Ecology+of+avian+influenza+in+domestic+birds&ots=5q1ohznqQp&sig=Z8k01C_4W5M1zpPG4w9aevDwF0M#v=onepage&q&f=false
https://books.google.co.in/books?hl=en&lr=&id=U1lIR14667cC&oi=fnd&pg=PA25&dq=Alexander,+D.+J.+(2003).+Ecology+of+avian+influenza+in+domestic+birds&ots=5q1ohznqQp&sig=Z8k01C_4W5M1zpPG4w9aevDwF0M#v=onepage&q&f=false
https://books.google.co.in/books?hl=en&lr=&id=U1lIR14667cC&oi=fnd&pg=PA25&dq=Alexander,+D.+J.+(2003).+Ecology+of+avian+influenza+in+domestic+birds&ots=5q1ohznqQp&sig=Z8k01C_4W5M1zpPG4w9aevDwF0M#v=onepage&q&f=false
http://www.tandfonline.com/doi/abs/10.1080/03079450020023131
http://www.tandfonline.com/doi/abs/10.1080/03079450020023131
https://books.google.co.in/books?id=xmZWAAAAYAAJ&q=Manual+of+Diagnostic+Test+and+Vaccines+for+Terrestrial+Animals&dq=Manual+of+Diagnostic+Test+and+Vaccines+for+Terrestrial+Animals&hl=en&sa=X&ved=0ahUKEwiboeCexozPAhWD1CYKHY7eDikQ6AEIIzAB
https://books.google.co.in/books?id=xmZWAAAAYAAJ&q=Manual+of+Diagnostic+Test+and+Vaccines+for+Terrestrial+Animals&dq=Manual+of+Diagnostic+Test+and+Vaccines+for+Terrestrial+Animals&hl=en&sa=X&ved=0ahUKEwiboeCexozPAhWD1CYKHY7eDikQ6AEIIzAB
http://jarvm.com/articles/Vol3Iss1/TADESSEIJARVMVol3No1web.pdf
http://jarvm.com/articles/Vol3Iss1/TADESSEIJARVMVol3No1web.pdf
http://jarvm.com/articles/Vol3Iss1/TADESSEIJARVMVol3No1web.pdf
https://www.researchgate.net/profile/Aschalew_Bekele3/publication/45948481_Newcastle_Disease_in_Village_Chickens_in_the_Southern_and_Rift_Valley_Districts_in_Ethiopia/links/0a85e53c74a3b6ac00000000.pdf
https://www.researchgate.net/profile/Aschalew_Bekele3/publication/45948481_Newcastle_Disease_in_Village_Chickens_in_the_Southern_and_Rift_Valley_Districts_in_Ethiopia/links/0a85e53c74a3b6ac00000000.pdf
https://www.researchgate.net/profile/Aschalew_Bekele3/publication/45948481_Newcastle_Disease_in_Village_Chickens_in_the_Southern_and_Rift_Valley_Districts_in_Ethiopia/links/0a85e53c74a3b6ac00000000.pdf
https://www.researchgate.net/profile/DrJalil_Zorriehzahra/publication/245535842_Isolation_and_Identification_of_the_Infectious_Haematopoietic_Necrosis_Virus_(IHNV)-like_Agent_from_Farmed_Rainbow_Trout_(Oncorhynchus_mykiss)_from_Iran/links/00b7d51d7331bc51d8000000.pdf#page=140
https://www.researchgate.net/profile/DrJalil_Zorriehzahra/publication/245535842_Isolation_and_Identification_of_the_Infectious_Haematopoietic_Necrosis_Virus_(IHNV)-like_Agent_from_Farmed_Rainbow_Trout_(Oncorhynchus_mykiss)_from_Iran/links/00b7d51d7331bc51d8000000.pdf#page=140
https://www.researchgate.net/profile/DrJalil_Zorriehzahra/publication/245535842_Isolation_and_Identification_of_the_Infectious_Haematopoietic_Necrosis_Virus_(IHNV)-like_Agent_from_Farmed_Rainbow_Trout_(Oncorhynchus_mykiss)_from_Iran/links/00b7d51d7331bc51d8000000.pdf#page=140
https://www.researchgate.net/profile/DrJalil_Zorriehzahra/publication/245535842_Isolation_and_Identification_of_the_Infectious_Haematopoietic_Necrosis_Virus_(IHNV)-like_Agent_from_Farmed_Rainbow_Trout_(Oncorhynchus_mykiss)_from_Iran/links/00b7d51d7331bc51d8000000.pdf#page=140

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction 
	Materials and Methods 
	Study design and area 
	Study population 
	Sample size determination 
	Sample collection 
	Sample analysis 
	Data management and analysis 

	Results  
	Discussion 
	Conclusion and Recommendations 
	Table 1
	References 

