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Abstract: Thirty (30) vials of Newcastle Disease (ND) vaccine. La Scota were procured locally and tested for
potency when stored under conditions of irregular power supply. The vaccines were of the same batch and
were eighteen months to the expiration time. The potency of the vaccines was tested using
Haemagglutination (HA) test before storage. The vaccines’ immunogenicity was determined in a batch of
250, 3 weeks old white cockerels after which the vaccines were stored in the refrigerator with two-third of the
storage period at 0-4°C and the remaining one third at room temperature of 26-30°C. During the study, the
methods of vaccine storage were alternated frequently to reflect the frequent power outages. The humoral
immune response of the vaccinated chickens was estimated by Haemagglutination Inhibition (HI) test. The
potency of the vaccines was tested on days 28, 56, 84, 112 and 140 post storage. On day 140, another batch
of 250, 3 weeks old white cockerels were vaccinated with a vial from the stock and the humoral immune
response of these chickens was evaluated at 3 weeks post vaccination. The mean HA titre of the vaccine
before storage was 128, while the mean HA titres of the vaccines after storage (i.e., day 140) was 8. The
mean Hl titres of the vaccinated chickens before and after storage were 1005.7 and 8.3, respectively. Student
t test was used to compare the mean Hl titre of the chicken vaccinated pricr and at the end of vaccine storage.
The GMT mean Hl titre of the chickens vaccinated prior to storage was significantly (p<0.05) higher than that
of the chicken vaccinated at the end of vaccine storage.
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INTRODUCTION

Newcastle Disease (ND) is one of the most serious
infectious and highly contagious viral disease of poultry
and causes large economic losses in poultry production
worldwide (Alexander, 2000). The causative agent,
Newcastle Disease Virus (NDV), is a member of the
genus Rubulavirus of the family Paramyxoviridae (Mayo,
2000). The virus possesses helical symmetry, an RNA
genome and belongs to the genus Rubulavirus in the
family Paramyxoviridae (White and Fenner, 1994). The
disease affects birds of all ages (Al-Falluji ef al., 1978).
The disease resulting from an NDV infection of birds
varies from mild to severe with high mortality depending
on virulence of the infecting strain and host susceptibility
(Alexander, 2000). NDV strains can be classified as
highly virulent (velogenic), intermediate (mesogenic) or
non-virulent (lentogenic). This classification is based on
the results of the mean death time in chicken eggs
(Beard and Hanson, 1984).

The clinical signs of a highly virulent NDV infection in
chickens can be extremely different depending on the
strain of virus. Newcastle disease is a major problem in
many countries of the world where poultry is reared
(Kouwenhoven, 1993). In Nigeria and until recently, the
occurrence of avian influenza, Newcastle disease was
regarded as the most deadly and economically
important disease of poultry. ND is widespread in
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Nigeria with frequent and sporadic outbreaks of infection
involving the velogenic strain being common (Onunkwo
and Momoh, 1980; Adu et a/,, 1986). Control measures
involving slaughter, sanitary measures and vaccinations
are best options in the fight against ND (Alexander,
2000). In developing countries like Nigeria, these
policies are not well implemented. Local chickens for
instance move about on a free range system and are
always unvaccinated. They therefore suffer sever
outbreaks of ND especially during the November to
March pericds with heavy contamination of the
environment (Abdu et al, 1992). These infections
eventually spread to commercial chickens resulting in
heavy economic loss (Abdu et af., 1992). One important
cause of vaccine failure may be the use of poor or
impotent vaccine mostly due to improper storage
(Rathore, 1987). Electricity or power supply in Nigeria is
poor and vaccines are also handled by untrained
personnel who do not know the need for cold chain
system in vaccine storage. This research therefore,
investigated the direct and applied effects of fluctuation
in power supply on the quality of ND vaccine La Sota.

MATERIALS AND METHODS

Vaccine: Thity vials of live attenuated Newcastle
disease vaccine, La Sota were procured from the
distributor. All the vaccines were of the same source and
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batch and were 18 months to expiration. The vaccines
were in a freeze dried state and each vial contained
1000 dozes.

Chickens: Two batches of 250 white shaver cockerels
per batch were used for the experiment. Each of the
batches was obtained at day old from a commercial
hatchery. They were not vaccinated against any disease
and were brooded under deep litter system. The first
batch was procured and used at the beginning of the
experiment while the second batch was procured and
used at the end of the experiment. Feed and water were
given ad-fibitum. The vaccination and medication history
of the parent stock was not known. At 2 weeks of age,
the chickens were vaccinated against infections bursal
disease and at 3 weeks of age, the chickens were used
to test the potency of the vaccines.

Storage tem peratures: The storage temperatures were
designed to reflect the power situation in the Department
of Veterinary Pathology and Microbiology, University of
Nigeria, Nsukka, Enugu State, Nigeria, where the work
was carried out. The period of power supply and the
temperature of the refrigerator were monitored for two
months and average values were estimated. Two-third
of the periods had power with the temperature of
refrigerator between 0-4°C while the remaining one-third
has no power and the temperature was between 26-
30°C (room temperature). Therefore 2 temperature
settings were used, the 1st was the 0-4°C (refrigeration
temperature) and the 2nd, 26-30°C (room temperature).

Testing and storage: Prior to storage, a vial of the
vaccine was taken from the stock and tested for potency
using Haemagglutination (HA) test described by Beard
(1980). The first batch of 250, 3 weeks old chicks was
vaccinated with a vial of the vaccine before the storage.
The vaccines were then stored in the refrigerator with
power for two-third of the period and on the bench for the
remaining one-third of the period. To reflect the
fluctuations in power, the periods were alternated on a
weekly basis. At days 28, 56, 84, 112 and 140 after
storage a vial of the vaccine was taken and tested for
potency using HA test. By the end of the experiment (day
140), a vial of the vaccine was also taken and tested in
the second batch of 250, 3 weeks old chickens. Serum
samples were collected from each batch of the chicken
at 3 weeks post vaccination and used to estimate the
antibody responses by Haemagglutination Inhibition (HI)
test as described by Beard (1980).

RESULTS

The potency of the vaccines as measured by HA test
prior to storage was 128. This titre declined appreciably
as storage progressed. The titre was 128 by day 28 after
storage and by day 56, it has declined to 32. The titre

Table 1: HA titres of stored Newcastle disease vaccine, La Sota

as determined at specific periods

Days (after storage) HA titre
0 128
28 128
56 32
84 32
112 32
140 8
Table 2: Immune responses of chicks vaccinated with Newcastle

disease wvaccine, La Sota prior to storage and at the

end of store at as estimated by antibody Hl titres

Hl titre (at the

SN HI titre (before storage) end of storage)
1 1024 16
2 512 16
3 512 8
4 1024 16
5 2048 4
6 512 0
7 512 16
8 256 8
9 1024 16
10 512 0
11 2048 0
12 1024 4
13 2048 8
Means 1005.7 8.3

remained at 32 up to day 112 and by day 140, it was 8
(Table 1). The immune responses of chicks vaccinated
with ND vaccine before storage was high with a mean HI
antibody titre of 1005.7 (Tahle 2), while the immune
responses by the chicks vaccinated after the storage
was low with mean HI antibody titre of 8.3 (Table 2).

DISCUSSION

This research has been able to investigate the storage
potentials and immunogenicity of a foreign brand of ND
vaccine, La Sota under a condition designed to
represent the storage conditions in Nigeria. Irregular
power supply has been a common phenomenon in
Nigeria. Individuals, household units, small and large
scale businesses, Universities and Research
Institutions, Medical and Veterinary establishments
suffer serious setbacks because of this problem.
Vaccines are used widely in the Medical and Veterinary
professions in the control and prevention of diseases.
Zander et al. (1997) noted handling of vaccines as a
great necessity in the maintenance of the quality of the
vaccine. This means that poor handling as in improper
storage can render vaccines useless. These vaccines
are stored in the refrigerator or any cold chain system
until they are used and these cold chain systems rely on
regular power supply. Power supply in Nigeria is
irregular and this may be withheld for hours, days and
even weeks.
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In the experiment, the potency of the vaccines as
measured by HA test decreased very fast during the
storage period. The HA ftiter of 128 prior to storage
declined sharply to 32 within 8 weeks of storage and o
8 within another 12 weeks of storage (Fig. 1). The HA
titres obtained were a measure of the storage ability of
the vaccine under the storage conditions. Allan et al
(1978) observed that good storage extends the storage
life of vaccines while poor storage reduces the potency
of vaccines appreciably. This implies that if vaccines are
improperly stored, they fail in what they were produced to
achieve leading to vaccine failure. As expected the
vaccines were able to induce high immune responses
in bird vaccinated before storage and induced a poor
response in those vaccinated at the end of storage.
Unfortunately, a vaccine that had up to 18 months to
induce protective immunity lost this quality or attribute in
less than 5 months. Serum with HI antibody titre of 8 or
greater has been suggested to be positive for Newcastle
disease virus antibodies and this can be protective
(Report of Poultry Disease Subcommittee on Animal
Health, 1971). Therefore the immunity induced in the
chicks vaccinated at the end of storage may not be
protective. There was also a significant difference
{p<0.05) in the mean HI antibody titre of those vaccinated
before storage and those vaccinated at the end of
storage.

OQutbreaks of ND in vaccinated birds in Nigeria are quite
common and one may therefore conclude that improper
vaccine storage under our local power supply may be
contributing substantially to this. In Nigeria vaccines are
handled by non trained personnel who do not
understand the importance of cold chain system in
vaccine preservation. Moreover, many outlets distributing
vaccines do not have functional standby generators. The
cost of fuelling these generators in case they are
available is also high, therefore they rely on power
supply from the national grid with these resultant
problems.
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Conclusion: Irregular power supply in Nigeria which
continually is on the decline affects the agricultural
sector and poultry in particular due to it effect on vaccine
storage. Exclusive dependence on the national power
supply for vaccine storage may lead to vaccine failure
and its subsequent effect on poultry production.
Therefore, all outlets keeping vaccines must have a
power generating sets to supply power should the
national power supply fails. The cost of fuelling these
power generating sets should be ignored as it is more
important that the quality of the vaccines being stored is
maintained.
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