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ABSTRACT

The efficacy of hyperimmune serum for the treatment of Newcastle disease (ND)
was evaluated in indigenous birds. A total of 20 indigenous birds (3 to 4 months
old) were divided into three groups, namely group A (n=9), B(n=8) and C (n =
3). Birds of all the groups were infected orally with 0.2 mL (106.5EIDso/0.1 mL) of
virulent Newcastle disease virus (NDV). Birds of group A were treated with
hyperimmune serum (raised in chickens against NDV) @ 2 mL/bird IM after 6
hours of infection before commencement of clinical signs. Birds of group B received
two doses of hyperimmune serum, first @ 2 mL/bird IV after commencement of
clinical signs and second @ 3 mL/bird IM 5 hours after first dosing. Birds of group
C served as infected control. Birds of group A did not show any clinical signs of
ND except one (11%). However, the only sick bird recovered after one repeat
dosing of 1 mL hyperimmune serum. In group B, 87.5% birds survived with two
birds having nervous signs. Therefore, it may be concluded that hyperimmune sera
was effective in preventing morbidity and mortality due to ND in birds when
administered before or after commencement of the clinical signs. However, it is
needed to conduct a field trial to explore the efficacy of hyperimmune sera raised
both in chickens and rabbits.
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INTRODUCTION

Newcastle disease (ND) has been considered as one of the important viral diseases of
poultry worldwide. It is an acute highly contagious viral disease of various species of birds
of all age groups (Saif et al., 2008). The virulence of ND strains varies greatly with the host,
but breed or genetic stock does not appear to have a significant affection on the
susceptibility of chickens to the disease (Saif ef al., 2008). ND is caused by a single stranded,
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enveloped, negative sense RNA virus belonging to the genus Rubulavirus of subfamily
Paramyxovirinae and family Paramyxoviridiae (Saif et al., 2008). It causes considerable
economic losses to the poultry industry due to high morbidity, mortality, stress, decreased
egg production and hatchability throughout the world (Alexander, 2000) including
Bangladesh (Kafi ef al., 2003). ND has been recognized as one of the major problems of the
large and small poultry industries in Bangladesh (Islam et al., 1998; Rahman and Samad,
2003) and it causes up to 40-60% of total mortality among poultry population in Bangladesh
(Talha et al., 2001). Due to its worldwide occurrence, ND drew the attention of research
workers for an effective control programme. Vaccination along with strict biosecurity
measures are considered as effective means for its control. Therefore, the practice of
vaccination became a routine work throughout the world (Rahman et al., 2002). Vaccination
as a means to prevent the disease is also routinely practiced in Bangladesh (Samad, 2000).
However, outbreaks of ND have been occurring frequently due to failure of vaccination
resulted from high level of maternal antibody titre in young chickens which neutralizes
vaccine virus and heterogenous level of antibody titre in adult birds (Rahman et al., 2002).
Unfortunately, the prognosis for this disease is poor, with nearly a 100 percent mortality
rate in chickens, once infected (Saif et al., 2008). There is no treatment; however, injections of
hyper-immune serum have been used to protect exposed pet birds before and/or after they
become symptomatic (Reynolds and Maraqa, 2000; www.peteducation.com). The flocks
which have great value and are irreplaceable because of their blood lines are of major
concern as like as valuable pet birds. Therefore, in the control of Newcastle disease in such
flocks, there would appear to be a place for the use of hyperimmune serum. For this
purpose, the present study was aimed to evaluate the efficacy of hyperimmune serum for
the treatment of Newcastle disease in indigenous birds.

MATERIALS AND METHODS

Study place and study period

The experiment was conducted in the Department of Medicine in collaboration with the
Department of Microbiology and Hygiene, Faculty of Veterinary Science, Bangladesh
Agricultural University, Mymensingh during the period from July 2011 to June 2012.

Preparation of hyperimmune serumn

A total of 15 indigenous male birds of around 2-3 months of age and four New Zealand
White rabbits (3-4 months old) were used for preparation of hyperimmune serum. All the
birds and rabbits were purchased from local market and ICDDR, B, respectively. After
acclimatization and deworming, all the birds were vaccinated thrice at 7 days interval with
live attenuated NDV vaccine (Intervet) followed by a single administration of inactivated
vaccine (Intervet) while rabbits were inoculated with inactivated vaccine (Intervet) only for
4 occasions. Blood samples were collected at different occasions of vaccination as well as
after 10 days of last vaccination. Sera were separated and kept at -20°C until use.
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Determination of antibody titre

The haemagglutination inhibition (HI) test was done to determine the antibody titre in sera
samples. The HI test was conducted according to the procedure described by earlier
researchers (Islam, 2010). The antibody titre in pool sera was found to be very low (HI titre
192) in rabbits. So the rabbit serum was not used for treatment purpose.

Experimental infection of chickens with NDV

A total of 20 indigenous layer birds (3 to 4 months old) were divided into three groups,
namely A (n=9), B (n = 8) and C (n = 3). Each bird of all the groups was infected with 0.2
mL (106.5 EIDso/0.1 mL) of virulent field isolate of Newcastle disease virus (NDV) through
oral route of inoculation (Jalil et al., 2009).

Treatment with hyperimmune serum

Birds of group A were treated with hyperimmune serum (HI titre 512) @ 2 mL/bird IM after
6 hours of infection before commencement of clinical signs. However, one bird received
repeat dose of 1 mL hyperimmune serum IM as it showed clinical signs 20 hours post-
infection. Birds of group B were treated with hyperimmune serum @ 2 mL/bird IV after
commencement of clinical signs. As no improvement was observed, these birds received
repeat dose of 3 mL hyperimmune serum IM 5 hours after first dosing. Birds of group C
served as infected control. Birds were monitored twice daily for 15 days to record clinical
signs (if any) and mortality. Birds those died were subjected to post-mortem examination.

RESULTS

Results of treatment of NDV inoculated birds with hyperimmune serum before showing
clinical signs showed that all the birds except one did not show any clinical signs of ND.
However, the only bird that showed clinical signs of depression, drowsiness, weakness,
slight nasal and eye discharges and slight coughing completely recovered after repeat
dosing of hyperimmune serum. Therefore, the survival rate in group A was 100% (Table 1).
On the other hand, the survival rate was 87.5% in group B, treated with hyperimmune
serum after commencement of clinical signs of ND. However, the protection rate was 62.5%
as two birds survived with nervous signs like paralysis of legs wings and torticollis.

Table 1. Protective efficacy of hyperimmune serum for the treatment of Newcastle disease in
indigenous layer birds

Groups No. of |Dose of hyperimune | No. of Survival | No. of birds Protection
birds serum (ml/bird) birds rate (%) completely rate (%)
15t dose ‘ ond dose | Survived recovered?
A 9 2 (IM) 1 IM)* 9 100 9 100
B 8 2(1v) 3 (IM) 7 87.5 5 62.5
C 3 - - 0 0.0 0 0.0

*Only one bird received 2nd dose, #Birds those were completely free from any clinical signs, IM =
Intramuscular, IV = Intravenous
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The NDV inoculated control birds those did not receive any treatment with hyperimmune
serum showed the typical clinical signs of greenish watery diarrhea, depression,
drowsiness, nasal and eye discharges, coughing followed by death within two days of post-
infection. The post-mortem lesions recorded in the dead birds were severe haemorrhages in
the digestive tract particularly in the proventriculus, small intestine and caeca.

DISCUSSION

Passive immunization with hyperimmune sera generated against an organism or specific
protein of an organism is one of the important means to prevent and control animal diseases
(Van Rompay et al., 1998; Reynolds and Maraqa, 2000 and Nedbalcova et al., 2011). The use
of anti-tetanus serum or tetanus immunoglobulin is widely known in human medicine
(Stiehm et al., 1998). In ruminant medicine, antisera are prescribed in the treatment of some
important bacterial diseases like anthrax, black quarter, haemorrhagic septicemia and
tetanus (Radostits et al., 2007) though antisera against these diseases are not available in
Bangladesh except anti-tetanus serum. The present study reports the possibility of use of
hyperimmune sera in poultry against the deadly Newcastle disease. In the study,
hyperimmune sera found to be effective in the protection of birds against ND. However, it
was observed that the birds which treated with hyperimmune serum before commencement
of clinical signs was very effective (100% protection in terms of mortality) than the birds
which received hyperimmune serum after commencement of clinical signs (87.5%
protection rate in terms of mortality). To the best of our knowledge, no research works has
been conducted or is in progress directly related to the use of hyperimmune sera in the
treatment of ND in Bangladesh. However, the use of hyperimmune sera in the treatment of
ND was reported elsewhere abroad (Reynolds and Maraga, 2000; www.peteducation.com).
Reynolds and Maraqa (2000) found that passive immunization with hyperimmune sera
generated to specific Newcastle disease virus proteins conferred protection against NDV
challenge. There are some reports on the use of hyperimmune sera in other animal species
like goats. Ihemelandu et al. (1985) found that hyperimmune serum was very effective in
reversing the process of the peste des petits ruminants (PPR) if administered at the fever
stage but not in animals that had progressed past the fever stage. Based on a study, Islam et
al. (2003) reported that when PPR infected goats were treated with antibiotic combined with
hyperimmune serum, 68.75% recovered from the disease within 3 to 5 days of infection.
However, Steven et al. (2012) reported that in highly pathogenic systemic influenza
infections in human, the window for successful intervention by administration of
hyperimmune serum is narrow.

CONCLUSION

In conclusion, hyperimmune serum was found very effective in preventing morbidity and
mortality of birds due to Newcastle disease, which gave a clear indication of effective use of
hyperimmune sera in the protection of birds against ND, particularly the valuable birds like
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breeder and pet birds. However, it is needed to conduct a field trial to explore the efficacy of
hyperimmune sera raised both in chickens and rabbits.
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