
Open Journal of Veterinary Medicine, 2014, 4, 1-5 
Published Online January 2014 (http://www.scirp.org/journal/ojvm) 
http://dx.doi.org/10.4236/ojvm.2014.41001  

Newcastle Disease Virus Isolation and Its Prevalence in 
Uganda Poultry Farms 

Keneth Iceland Kasozi1*, Paul Ssuna1, Dickson Stuart Tayebwa1, Mohd Alyas2 
1Central Diagnostic Laboratory, Department of Pharmacy Clinics and Comparative Medicine, College of Veterinary 

Medicine Animal Resources and Biosecurity, Makerere University, Kampala, Uganda 
2Indian Veterinary Research Institute (IVRI), Central Avian Research Institute (CARI), Izatnagar, India 

Email: *kicelandy@gmail.com 
 

Received December 17, 2013; revised January 2, 2014; accepted January 8, 2014 
 

Copyright © 2014 Keneth Iceland Kasozi et al. This is an open access article distributed under the Creative Commons Attribution 
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. 
In accordance of the Creative Commons Attribution License all Copyrights © 2014 are reserved for SCIRP and the owner of the 
intellectual property Keneth Iceland Kasozi et al. All Copyright © 2014 are guarded by law and by SCIRP as a guardian. 

ABSTRACT 
The present research work was carried out to isolate and identify Newcastle disease virus (NDV) by using hae- 
magglutination inhibition (HI) test and HA-HI virus isolation, embryonated eggs (EE) and chicken embryo fi- 
broblasts (CEF). A total of 95 clinical (blood, tracheal and cloacal swabs) and post-mortem (brain, lung, colon 
and spleen) samples were collected from chickens of field outbreaks of suspected Newcastle disease virus (NDV). 
The HI and HA-HI were employed to detect NDV in tissue homogenates of all the clinical and post-mortem sam- 
ples as well as laboratory samples (AF and ICF). Among the four different types of post-mortem samples, virus 
isolation rate was found to be low in body organs. In CEF cell culture system, the rate of virus isolation from all 
the aforesaid samples was found to be at 100% with the exception of serum samples; while in tracheal and cloac-
al swabs, it was at 90%; while in serum, it was at 10%, in all clinical cases. The isolation rate of NDV was higher 
in CEF culture system (66.7%) compared to that of avian embryos (33.3%). Samples were inoculated and the 
allantoic fluid (AF) of the dead embryos and the infected culture fluid (ICF) of the CEF were harvested at 24 to 
96 hours of the post-infection, respectively, which revealed that the virulent strain of NDV is highly prevalent in 
the region. The prevalence of NDV was established at 1.1%, 2.1% and 4.2% using HA-HI, EE, and CEF me-
thods. Rapid detection and identification of the virus are crucial for the effective control of the disease as con- 
ventional diagnostic methods such as virus isolation on embryonated eggs followed by serological identification 
in haemagglutination-inhibition test are laborious and time-consuming. The speed of the diagnosis can be consi- 
derably increased by using methods based on molecular biology, e.g. reverse transcription—polymerase chain 
reaction. However, the genetic variability of APMV-1 isolates should be considered carefully as the potential 
cause for false negative results of genetic-based laboratory tests. 
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1. Introduction 
Newcastle disease virus (NDV), also known as avian pneu- 
moencephalitis, is an important production disease of 
poultry having a serious impact on national and interna- 
tional markets worldwide. NDV is a non-segmented, ne- 
gative-strand RNA virus belonging to genus Avulavirus 
in the family Paramyxoviridae. Virulent NDV strains [1] 

cause a severe respiratory and neurologic disease in 
poultry worldwide and naturally occurring avirulent 
NDV strains have been successfully used as vaccines for 
more than 70 years [1]. Development of reverse genetic 
systems has allowed manipulation of the genome of 
NDV [2-4] and generation of recombinant NDVs that 
express foreign proteins from added genes [5,6]. Several 
groups have used NDV reverse genetic systems to de- 
velop vaccines against AIV subtypes H5 [7,8] and H7 *Corresponding author. 
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[9]. 
The ND virus is shed during the incubation period of 

the disease, the clinical phase and for a period during 
recovery. The rate of spread of NDV is determined by 
the organs in which the virus multiples. NDV is present 
in air respired through the trachea, as well as the cloacal 
discharges in infected fowls. Live poultry, hatcheries, 
carcasses and offal [10], poultry shows and markets are 
important in the spread of the virus, but the current prac-
tice of moving exotic birds around the world has helped 
the international transport of the disease. 

Background in Uganda 
A prospective study of risk factors associated with out- 
breaks of Newcastle disease (ND) in indigenous free- 
range chickens was carried out in three agro-ecological 
zones in eastern Uganda. Multivariate survival analyses 
were performed to identify the risk factors for Newcastle 
disease outbreaks. Although the survival time [11] aga- 
inst ND was longer (>100 days) in the dry compared to 
the rainy season, none of the factors investigated was 
significantly associated with ND [11]. However, pur- 
chasing of restocking chickens [11] from the market and 
neighborhood (hazard ratio [HR] = 1.79; 95% confidence 
interval [CI] 0.89 - 3.60), the presence of migratory wild 
birds (HR = 1.70; 95% CI 0.65 - 4.48) and being in 
agro-ecological zone 1 (HR = 1.48; 95% CI 0.66 - 3.36) 
showed a positive but non-significant association with 
risk for ND [11]. In another study, housed chickens at- 
tained 100% protection to Newcastle disease with Mean 
ND antibody HI log2 titre of 6.19 ± 1.3 compared to 89% 
protection by unhoused chickens with Mean ND antibo- 
dy HI log2 titre of 5.40 ± 2.5. The benefits and adaptabil- 
ity of these poultry health interventions are discussed in 
view of the rural poultry management system in Uganda 
[12]. 

2. Materials and Methods 
A study poultry population of 95 chicken, submitted at 
the college of veterinary medicine animal resources and 
biosecurity (CoVAB) by farmers from June to September 
2013 was included in the study. The farmers came from 
central Uganda (Kampala, Mukono, Kayunga, Kiboga, 
Mpigi, Wakiso, Rakai and Kyankwanzi districts) and all 
chicken presented was screened for virus shadding and 
antibody titers by use of the HA-HI tests followed by 
virus isolation from the tissues using 11-day-old chick 
embryonated eggs and chicken embryonated fibroblasts 
(CEF). Serum samples representing 100%, were collect- 
ed from all chicken, using the wing veins. The serum 
samples were tested for ND antibody titres to establish 
the pre-vaccination sero-status using the Haemagglutina- 
tion Inhibition (HI) test [13]. The serum samples were 

stored at 4˚C before testing for protection against ND by 
the HI test [13]. Virus isolation was further carried out 
from cloacal, trachea, spleen, lung, liver and heart fol- 
lowing post mortem from suspected suspected ND cases. 

2.1. Virus Identification 
HA activity detected in bacteriologically sterile fluids 
harvested from inoculated eggs was due to the presence 
of any of the ten subtypes of APMV (including NDV) or 
16 haemagglutinin subtypes of influenza A viruses. NDV 
was confirmed by the use of specific antiserum in a hae- 
magglutination inhibition (HI) test by using chicken an- 
tiserum that had been prepared against one of the strains 
of NDV [14]. The antibody levels of serum samples col- 
lected from chickens vaccinated with NDVs were eva- 
luated by hemagglutination (HA), HA inhibition (HI), 
virus neutralization (VN) and enzyme-linked immune- 
sorbent assays (ELISA) using standard protocols [15]. 

2.2. Biological Characterization of NDV 
The pathogenicities of the strain were evaluated by the 
mean death time (MDT) test in embryonated chicken 
eggs. According to the OIE guidelines, an NDV strain 
[1,3] is considered lentogenic or avirulent, if the MDT 
value is >90 h [16]. 

2.3. Quality Control 
Since chicken sera rarely give nonspecific positive reac- 
tions in the HI test and any pretreatment of the sera was 
unnecessary since all serum samples handled were from 
chicken only for the HA-HI tests. Chicken blood was 
taken from unvaccinated birds monitored regularly and 
shown to be free from antibodies to NDV. The chicken 
blood cells were washed three times in phosphate buf- 
fered solution (PBS) before use as a 1% (packed cell v/v) 
suspension. 

NDV harvesting was carried out in a biosafety cabinet 
(BSC 2) to avoid spread of the virus in the environment 
and protective gear was used to protect personnel han-
dling the samples. The validity of results was assessed 
against a negative control serum, which did not give a 
titre >1/4 (>2 2 or >log 2 when expressed as the reci-
procal), and a positive control serum [14] for which the 
titre was within one dilution of the known titre. 

3. Results 
3.1. Hemagglutination-Hemagglutination  

Inhibition (HA-HI) and NDV  
Sero-Prevalence and It’s Isolation 

Clinical cases were submitted to the central diagnostic 
laboratory (CDL) from which postmortem (PM) chicken 
samples were collected for ND virus isolation whenever 
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judged appropriate by the pathologists CoVAB. The 
prevalence of NDV by embryonated egg isolation was 
found to be at 2.1% and the sero-prevalence of the dis- 
ease established at 1.1% using HA-HI titers. Viral isola- 
tion using CEF was over 60% than using EE (40%) 
which gave a viral prevalence of 4.2% and 2.1 % respec- 
tively. Only cases that presented a history of Newcastle 
were considered for the isolation especially after gather- 
ing the relevant clinical history on the farm management 
and progress of the disease and the results are summa- 
rized in Table 1. 

3.2. Viral Characterization and Isolation from 
the Submitted Chicken Birds 

Hemagglutination (HA) was carried out on allantoic fluid 

(AF) and the virulence of the viral strain in the region 
was found to be the virulent strain of NDV being preva- 
lent in the region. Following inoculation of both clinical 
and PM samples, the allantoic fluid was harvested and 
hemagglutination (HA) tests carried out for viral isola- 
tion. AF of HA titers 1 < 8 were subjected to second 
passage, and the activity repeated from which the virus 
was further confirmed. 

Viral characterization showed that the prevalent strain 
was the virulent strain of NDV as it had a mean death 
time less than 90 h [16] as shown in Table 2. 

4. Discussion 
All the samples analyzed in this study were from the 
central region due to its proximity to the central diagnos- 

 
Table 1. Frequency of samples submitted, HI and virus isolation prevalence. 

Month 

Type of sample Freq. of positive samples 
Freq. of 
samples Clinical samples PM samples  EE CEF 

trachea cloaca serum spleen lung colon brain liver HI 1 < 8   

June 6 6 18 6 6 6 0 6 0 0 1 18 

July 10 10 22 10 10 10 0 10 0 1 1 22 

August 35 35 43 8 8 8 6 8 1 1 2 43 

September 12 12 12 6 6 6 6 6 0 0 0 12 

Samples 63 63 95 30 30 30 12 30 1 2 4 95 

Prevalence         1.1 2.1 4.2 100.0 

KEY: EE: embryonated eggs; CEF: chicken embryo fibroblasts; Freq.: frequency; HI: hemagglutination inhibition; PM: postmortem. 
 

Table 2. Detection of Newcastle disease virus from the clinical and post-mortem samples of naturally infected chickens. 

Type of samples Time of sample collection in hours (h) 
HA and HI tests 

Direct tissue suspension AF ICF 

Clinical samples Cloacal swab 24 − + + 

  48 + + + 

  72 − + + 

  96 − − − 

 Tracheal swab 24 − − + 

  48 − − + 

  72 − − + 

  96 − − − 

 Serum 24 − + − 

  48 − − − 

  72 − − + 

  96 − − − 

PM samples Spleen 
All the PM samples were collected immediately 

after death of the birds within 0 - 18 h of 
post-infection. 

− + + 

 Lung + + + 

 Colon + + + 

 Brain − + + 

KEY: AF: allantoic fluid; ICF: infected culture fluid; PM: postmortem. 
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tic laboratory at the CoVAB. The sero-preverance of ND 
virus within the study area was found to be at 1.1%, virus 
isolation by embryonated eggs at 2.1%, and chicken 
embryo fibroblasts (CEF) at 4.2%. This would be due to 
the good vaccination status of most of the farms within 
the study area accounting for the low titers registered in 
this study. Simillar results among the clinical and post- 
mortem samples i.e. inoculum of cloacal swab and colon 
(intestine) showed HA and HI activities (Tables 1 and 2) 
just as it was in [17]. This might be due to the presence 
of low concentrations of free NDV in both types of sam- 
ples during early and advanced stage of the disease. The 
anti-NDV hyperimmune serum [17] revealed complete 
inhibition of the 4 haemagglutination unit of each isolate 
of viruses isolated from broiler and layer chickens 
present in the laboratory samples (AF and ICF), which 
were the breeds of chicken analyzed for this study. The 
HI test results of the present study directly support the 
findings of [18,19] who confirmed NDV by HI test. The 
failure of virus isolation from the blood samples at post- 
infection might be due to the lodgment of the virus in 
different tissues of the infected birds of post infection. 
The reduced rate of virus isolation in avian embryo may 
be due to the presence of maternal antibody. 

In vaccinated flocks that were being monitored sero- 
logically, it was possible to identify anamnestic res- 
ponses as the result of a challenge infection with field 
virus [20], but great care was exercised as variations 
would occur from other causes. The spread of ND virus 
in communities has also been propagated by vectors such 
as P. cuprina and M. domestica [21], F. canicularis and 
Fannia femoralis (Stein) [22] which are highly prevalent 
in many developing countries especially the tropics thus 
contributing to the high incidence of NDV within these 
communities. Viral isolation was highest (80%) in in 
both cloacal and tracheal over that in the body tissues 
(20%), thus leading to high rates of shading and spread 
of the infection within communities. In the HI test, some 
level of cross-reactivity was observed among the various 
avian paramyxovirus serotypes. Cross-reactivity was 
observed between APMV-1 and APMV-3 viruses (par- 
ticularly with the psittacine variant of APMV-3 [14], 
commonly isolated from pet or exotic birds) or APMV-7. 
The risk of mistyping an isolate was greatly reduced by 
using a panel of reference sera or monoclonal antibodies 
(MAbs) specific for APMV-1, APMV-3 and APMV-7 
[14]. 

5. Conclusion and Recommendations 
Newcastle disease is one of the most important infectious 
diseases of poultry. The rapid detection and the identifi- 
cation of the virus are crucial for the effective control of 
the disease. Conventional diagnostic methods such as the 
virus isolation on embryonated eggs followed by the se- 

rological identification and the haemagglutination-in- 
hibition test are laborious and time-consuming. The 
speed of the diagnosis can be considerably increased by 
using methods based on the molecular biology, e.g. re- 
verse transcription—polymerase chain reaction (RT-PCR). 

At present, RT-PCR-based techniques for the detection 
and typing (pathotyping and genotyping) of APMV-1 
RNA in the allantoic fluid of inoculated fowl eggs are 
becoming increasingly common in diagnostic laborato- 
ries. However, the genetic variability of APMV-1 iso- 
lates should be considered carefully as potential cause for 
false negative results of genetic-based laboratory tests. 
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