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ABSTRACT 

Newcastle disease is the main disease of village chickens in Malaysia. The present study 
attempted to detect antibody against Newcastle disease virus in Sri Aman Division. 
Enzyme-Linked immunosorbent assay detected 50 positive sera in 50 sera with antibody 
titres range from 1553 to 33329. An attempt to detect Newcastle disease virus by 
inoculation of test samples into II-day-old embryonated eggs and haemagglutination spot 
test found no virus in 44 tracheal and rectal swabs. 
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ABSTRAK 

Penyakit Newcastle adalah penyakit utama bagi ternakan ayam kampung di Malaysia. 
Kajian ini telah mengesan antibodi terhadap virus penyakit Newcastle dalam Bahagian Sri 
Aman. Asai enzim berangkai imunoserapan telah mengesan sebanyak 50 serum yang 
positij dari 50 bilangan sam pel serum ujian dengan julat titer antibodi dari 1553 ke 33329. 
Pengesanan virus melalui inokulasi sampel ujian ke dalam telur ayam berembrio yang 
berusia 11 hari dan ujian pantas hemaglutinasi telah tidak mendapati virus dalam 44 
sampel swab trakeal and rektum. 

Kata "kunci: Virus penyakit Newcastle, ayam kampung, antibodi 
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INTRODUCTION 


A village chicken, Gallus domesticus, is descended from the Red Jungle Fowl, 
Gallus gallus. The chickens differ from places to places due to crossbreeding of different 
species of chicken (Oh, 1987). They are commonly reared at the backyard of villages 
maintained under scavenging system, usually with little or no inputs for housing, feeding or 
veterinary care. When the young birds reach a live weight of 1 kg, they are either sold or 
consumed by household (Cumming, 1992). Even though village chicken farming is done in 
small scale, it had been significantly involved in the meat production in Malaysia (Ramlah, 
1993). Therefore, breeding village chickens also contributes in enhancing villagers' income 
(Supramaniam, 1987). 

The major disease affecting village chickens around the world is Newcastle disease 
(ND) and this generally appears in the severest form, often killing 100% of the birds 
(Cumming, 1992). Newcastle disease was first recorded on the Island of Java by Kranveld 
in 1926 (Brandly, 1964). Afterwards, the disease was discovered in Asia and England 
(Spradbrow, 1987). 

The causative agent for ND is the Newcastle disease virus (NDV) (Nagai et al., 
1989). Newcastle Disease Virus is an avian enveloped single stranded RNA virus 
belonging to the family of Paramyxoviridae, genus Rubulavirus (Choppin and Compans, 
1975, cited from Roman et at., 1978). In Greek, the word para is translated as 'by the side 
of and myxa as 'mucus', combined to be Paramyxo. Newcastle disease virus differs from 
the other Rubulavirus because it has edited mRNA that encode protein 'V' instead of 
protein 'P'; two alternative proteins which have identical terminal domain but different 
carboxyl terminal domains due to frameshift and synthesized by both exact copy and edited 
mRNA (Lamb et aI., 2000) 

Similar to other paramyxoviridae, NDV contains a nonsegmented single-stranded 
RNA genome of negative polarity (Lamb and Kolakotsky, 1996, cited from Peeters et al., 
1996). According to Orvell and Norrby (1985), cited from Mufson, (1989) NDV is 
pleomorphic, enveloped virus with a helical nucleocapsid 18 nm in diameter and 1 mil in 
length, negative-stranded RNA with a molecular weight (MW) of approxiamately 6 x 106

. 

The RNA is 15, 186 nuclectide (nt) m size (Millar and Emmerson, 1988 cited in Peeters et 
at., 1999) and contains six genes which encode the nuclecapsid protein (NP), 
phosphoprotein (P), matrix protein (M), fusion protein (F), haemagglutinin-neuraminidase 
(1:fN) and large polymerase protein (L) (de Leeuw and Peeter, 1999, cited from Peeters et 
aI., 1999). 

Newcastle disease virus with innumerable strains infects birds, mainly domestic 
fowl cause a spectrum of diseases including mild respiratory tract disease, serious visceral 
and central nervous system (CNS) disease (Mufson, 1989), meaning the virus attacks many 
types of cells in the lungs, blood vessels, lymphoid tissues and the brain, as stated by Julian 
(1995). The symptoms and signs of NDV infection are coughing, diarrhea, abnormal 
movements of extremities, and later paralysis, death happened in a high proportion of 
affected birds (Mufson, 1989). The disease causes sharp drops in egg production and 
decrease in egg white thickness (Awang and Russell, 1990). Newcastle disease virus can 
also infect human by causing conjunctivitis, but there has been no report on human to 
human spread (Alexander, 2000). 

Newcastle disease virus strains can be classified as highly virulent (velogenic), 
intermediate (mesogenic), or nonvirulent (lentogenic) on the basis of pathogenicity for 
chickens (Beard and Hanson, 1988 cited from Peeters et al., 1999). 
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Vaccination helps control the spreading of NDV in village chickens. However, 
some vaccination methods are ineffective due to the fact that village chicken is reared 
openly or wild and troublesome to catch (Aini et ai., 1987). Based on work done by 
Ibrahim et al. (1987), about 60% of village chickens could be protected from ND by food 
pellet vaccination. 

The first case ofND in poultry in Malaysia had occurred in 1934 (Anon, 1934, cited 
from Awang and Ishak, 1993). Since then there have been many reports of NDV in 
Malaysia. However, most studies ofNDV and its vaccines in village chickens were done in 
Peninsular Malaysia. Notably, the successful vaccination of village chickens with food 
pellet ND vaccine (Ibrahim et aI., 1987) and researches on ND control in rural areas 
(Hussein, 1987). Regrettably, none such studies had been reported in Sarawak. This study 
allows Sri Aman Division as a target area for NDV detecting in Sarawak. 

The purpose of this project was to detect the antibody against NDV in Sri Aman 
Division. The method was used to detect the antibody in the chicken sera was Enzyme 
Linked-Immunosorbent Assay (ELISA). Enzyme-linked immunosorbent assay was 
favoured as detection method due to its efficacy and rapidness when dealing with numerous 
samples. This study was also done to detect haemagglutinating viruses that might be 
present in village chickens of Sri Aman Division. 

MA TERIALS AND METHODS 

Village chickens 

Fifty sera and 44 swab samples for this study were obtained from individual village 
chickens in Pantu, Lachau, Selepong, Pekan Sri Aman, Batu Lintang, Sungai Merah, 
Panggil, Kenyungan, Empadi, and Kusun. Vaccination history of the chickens was 
unknown. 

Detection ofAntibody 

Preparation of Serum 

c Test sera were obtained from blood of 50 chickens involved. Approximately 2 to 4 
ml of blood was taken from the brachial vein. The blood samples collected were left 
overnight at room temperature to obtain the serum. Sera were extracted and centrifuged at 
14000 rpm at room temperature using a Spectrafuge for 10 minutes. The clear supernatant 
of serum was collected and kept at -20°C. 

Enzyme-Linked Immunosorbent Assay 

The Enzyme-Linked Immunosorbent Assay (ELISA) was done by using the 
IDEXX's Newcastle Disease Antibody Test Kit. This assay was designed to measure the 
relative level of antibody to NOV in chicken serum. 

Test sera were diluted at 1:500 folds using a sample diluent. A volume of 100 III of 
diluted test serum was dispensed into appropriate wells and duplicated. The plate was 
incubated for 30 minutes at room temperature. 
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After incubation, each well was washed with approximately 350 ml distilled or 
deionized water 3 to 5 times and the residual liquid was tapped out. A volume of 100 JlI of 
(Goat) Anti-chicken: Horseradish peroxidase conjugate was added into each well and 
incubated for another 30 minutes at room temperature. 

The wells were again washed and the residual liquid was tapped out. A volume of 
100 JlI of tetra-methylbenzidine substrate solution was added into each well and incubated 
for 15 minutes at room temperature. A volume of 100 JlI of stop solution was dispensed 
into each well to stop the reaction. The absorbance values were measured at 650 nanometer. 

Defection ofVirus 

Preparation of samples 

Aseptic swab technique was used to extract samples from the respiratory tract and 
rectum. The samples were placed into bijoux bottle filled with phosphate buffered saline 
(PBSA) and inside an ice bucket during transportation. Swabs samples were stored at -20°C. 

Each of the swab samples was transferred into a falcon tube. The suspension is 
centrifuged at 32000 rpm for 3 minute at 22°C using Kubota 8800 Refrigerator Centrifuge. 
Supernatant was extracted into bijoux bottle and stored at -20°C. 

Before the inoculation of the filtrate into embryonated egg, antibiotics were 
streptomycin and penicillin at a concentration of 100 U/ml was introduced into the 
extracted supernatant. The mixture was incubated for one hour. 

In ovo Inoculation 

Nine to eleven-day-old embryonated chicken eggs were used as a propagation 
medium for NDY. 

Each egg was candled in the dark room to determine the viability and the point of 
the inoculation. This was done by candling the embryonated eggs so that the embryo could 
be seen clearly. The lowest point of air sac was marked using a pencil. The egg was 
labeled. 

The inoculation site was the sterilized by wiping the surface with ethanol or iodine. 
A hole was punched at the marked place using an egg puncher. A volume of 0.2 ml solution 
of each of the virus dilution sample was inoculated into the aseptically. The injection was 
performed at a 45° angle from the horizontal and a total depth of 1.2 cm. The hole was then 
thoroughly sealed with melted paraffin wax. After inoculation, the eggs were placed back 
into the incubator. 

After 16-18 h of incubation the eggs were candled to observe for dead embryos. 
This was evidenced be degradation of the vasculature and total lack of movement from the 
embryo during candling. Embryos that died within this period of time were quickly 
discarded into the biohazards plastic bags. 

After the 48 h of incubation, the eggs were promptly removed from the incubator 
and placed at 4°C for 4 - 24 hour. This procedure was done to make sure the embryo was 
dead for easier harvesting of the allantoic fluid (Burleson et aI., 1992). 
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