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ABSTRACT 
 
Despite effective vaccination schedules employed in the control of Newcastle disease 
(ND) in Ghana, the preponderance of ND outbreaks is still high. This study was therefore 
carried out to compare booster effects of inactivated ND vaccine and thermostable ND I-
2 vaccine in layers and its impact on egg production at a private farm in Kumasi, Ghana. 
Thirty thousand layers (10,000 per group) of 36 weeks old were used for the study. 
Group C was vaccinated w ith inactivated ND vaccine (Nobilis Newcavac, South Africa), 
Group D w ith ND I-2 vaccine and Group F was the control group, which was not 
vaccinated. Antibody titres of the birds were determined 10 days and a day before 
vaccination and from day 4 to day 28 after vaccination using haemagglutination-
inhibition (HI) test and the mean titres were calculated. Both inactivated ND vaccine and 
thermostable ND I-2 vaccine produced booster responses. The inactivated ND vaccine 
produced a higher average titre increase of 37.20 %  compared to ND I-2 vaccine, 33.33 
% . Average titres of the control population reduced by 24.26 % . Egg production reduced 
by 8 %  and 3 %  in populations vaccinated w ith inactivated ND vaccine and ND I-2 
vaccine respectively. In conclusion, inactivated ND vaccine and the thermostable ND I-2 
vaccine produced booster effect w ith ND I-2 causing minimal reduction in egg 
production, indicating that the use of easily applicable ND I-2 vaccine should be 
encouraged. 
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INTRODUCTION 
 
Newcastle Disease (ND) is a highly contagious 
viral disease of birds caused by virus in the 
family Paramyxoviridae, genus Avulavirus and 
species avian paramyxovirus type 1 (APMV-1) 
(Murcia et al., 2009). Based on pathogenicity, 
four strains exist: velogenic, mesogenic, 
lentogenic and apathogenic strains (Creelan et 
al., 2002). Transmission is mainly by inhalation 

or ingestion of the virus, or by contact with 
mucous membranes, especially the conjunctiva 
of infected birds. Infected birds shed virus in 
aerosol, respiratory discharge and faeces 
(Capua and Alexander, 2009). Depending on the 
predilection site, clinical signs and symptoms 
from the respiratory tract, digestive system, 
nervous system and reproductive tract may be 
present (Perttula, 2010). 
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  Vaccination against ND is routinely 
practiced in most endemic countries as the main 
control strategy against the disease at various 
stages of the bird developmental life (Senne et al., 
2004). Although vaccination protocol depends on 
the endemicity of the disease in a specific area, 
live vaccines are usually used at the early stages 
of life up to about 10 weeks of age, where the 
inactivated vaccines are used as booster (OIE 
Terrestrial Manual, 2021).   

ND has been identified as a major 
impediment to poultry production (Boakye et al., 
2016). The inactivated ND vaccine is the 
commonly used booster in Ghana to control 
Newcastle disease. The inactivated ND vaccine has 
a lower thermostability accounting for a number of 
vaccine failures, laborious to apply and with a 
number of vaccination complications (Bell, 2001). 
However, the ND I-2 vaccine is thermostable, less 
laborious to apply and pose minimal vaccination 
complications (Alders et al., 2001). There is limited 
literature comparing the immunological responses 
induced by these two vaccines, hence the aim of 
this study was to compare changes in egg 
production and the antibody titres in layers 
boosted with inactivated ND vaccine (Nobilis 
Newcavac) and the thermostable ND I-2 vaccine. 
 
MATERIALS AND METHODS  
 
Study Area: The study was conducted at Akate 
Farms, Nwamase, in the Kwabre East district, 
Ashanti region, Ghana. Akate Farms was selected 
because it is one of the largest poultry farms in 
Ghana. 
 
Study Design: Field experimental study was 
carried out using 30,000 layers which were 
purposively selected for the study. The total 
population was divided into three groups of 
10,000 birds each: A, B and C. Each group 
consisted of ten (10) pens, with one thousand 
(1000) birds per pen. The birds were 36 weeks of 
age, kept on the deep litter and had earlier been 
vaccinated with HB1, Lasota and inactivated 
Newcastle vaccine at various stages of their life. 
All the birds were subjected to the same 
management practices and protocols. Blood 
samples were randomly collected from two 
hundred birds per group. 

Experimental Design: Each bird in group A was 
vaccinated with 0.5 ml inactivated ND vaccine 
(Nobilis Newcavac, South Africa), intramuscular. 
Group B was vaccinated with ND I-2 vaccine at 10 
ml per 1000 birds in drinking water. Group C was 
not vaccinated and served as the control 
treatment. Haemagglutination test (HA) and the 
haemagglutination-inhibition (HI) were used to 
determine the antibody titer. Each group was 
monitored daily and egg production was recorded 
from day 1 to day 28. Egg production reduction 
rate was calculated as egg production before 
vaccination minus the production on the 28th day 
after vaccination divided by the total number of 
birds in the group at vaccination. 
 
Sample Collection and Assay: Blood samples 
were taken 10 days and a day before vaccination 
and on the 4th, 14th and 28th day after vaccination. 
About 1 – 3 ml of blood was collected from the 
wing vein of each bird into a plain tube and made 
to stand for serum formation. Serum was collected 
into Eppendorf tubes and stored in the freezer and 
later analysed for ND antibody titres using 
haemagglutination-inhibition test (Pedersen, 
2008). 
 
Data Analysis: Data obtained on the antibody 
titre values were subjected to descriptive analysis 
to obtain the Geometric mean titre (GMT) of each 
sample group. Analysis of variance (ANOVA) was 
used to compare the difference between 
geometric mean titres and the egg production 
reduction rate of the three groups at 5 % 
significant level (p = 0.05) using SPSS version 20. 
Results were presented in tables. 
 
RESULTS AND DISCUSSION 
 
Results on ND antibody titres at 10 days and a day 
before vaccination, as well as 4, 14 and 28 days 
after vaccination were as shown in Table 1. 
Despite intensive vaccination programs 
implemented, Newcastle disease is endemic in 
poultry in Ghana. This is a constraint to the 
development of the poultry sector with annual 
losses, partly due to the disease and cost-related 
preventive measures, hence the need to study 
vaccine efficacy against NDV.  



Antibody titres in layers boosted with inactivated Newcastle disease vaccine and ND I-2 vaccine       4374 

Animal Research International (2022) 19(1): 4372 – 4376  

Table 1: Geometric mean titres after haemagglutination-inhibition test at 10 days and a 
day before vaccination, as well as 4, 14 and 28 days post vaccination 
Groups Geometric Mean Titre (2^) 

Before vaccination After vaccination 
10 days 1 day Day 4 Day 14 Day 28 

ND I-2 8.40 ± 0.81b 7.55 ± 1.21a 7.90 ± 0.63a12 10.00 ± 1.11c 10.07 ± 1.18c2 

Inactivated 8.37 ± 0.93 7.50 ± 1.04 8.10 ± 0.952 10.10 ± 0.93 10.29 ± 0.772 

Control 8.38 ± 0.89 7.52 ± 0.93 7.40 ± 1.031 7.14 ± 2.3 6.33 ± 2.031 

Means with different letter (row) or number (column) superscripts are significantly different (p<0.05) 
 
This study was carried out to compare the 
antibody titres produced in primed layers 
boosted with inactivated ND vaccine and the 
thermostable ND I-2 vaccine.    

Antibody titres of samples collected 
were recorded 10 days before vaccination. 
When samples were analysed a day before 
vaccination, antibody titres reduced in all 
studied populations. This implied that the 
antibodies were waning in the birds. 

Both inactivated Newcastle disease 
vaccine and the thermostable ND I-2 vaccine 
produced inappreciable immune response in the 
birds within the first four days post vaccination. 
At four days post vaccination, the inactivated 
Newcastle disease vaccine produced a higher 
booster effect than the ND I-2 vaccine. Though 
it is known that antibody response occurs within 
10-14 days after vaccination; changes is 
probably due to individual changes in antibody 
profile. Antibody titres of the control group 
reduced from 27.52 ± 0.93 to 27.40 ± 1.03. 
However, there was no statistically significant 
difference (p>0.05) in antibody titres among the 
three groups.  

Statistically significant difference 
(p<0.05) in antibody titres existed among the 
groups when samples were collected on the 28th 
day post vaccination. This may be due to 
immune system response following continuous 
virus replication and shedding (Sarcheshmei et 
al., 2016). This finding agrees with the fact that 
antibodies are detected in the blood beginning 
at six days after infection or live virus 
vaccination and peaks 21 – 28 days after 
infection (Al-Garib et al., 2003). 

Inactivated Newcastle disease vaccine 
produced a higher immune response (37.20 %) 
than ND I-2 (33.33 %) which corroborated with 
a similar work done in village chicken (Bell, 

2001). Although this study evaluated humoral 
immunity, other studies have shown that birds 
vaccinated with inactivated vaccines tend to 
have higher humoral antibody levels, they do 
not develop a strong cell mediated response, 
while live vaccines provide both mucosal and 
humoral immunity (Schijns et al., 2008), while 
live vaccines provide both mucosal and humoral 
immunity (Dimitrov et al., 2017). There was a 
slight decrease in the vaccinated flock possibly 
due to stress associated with vaccination 
especially using parenteral application route. 
The inactivated vaccine with higher stress of 
handling recorded higher egg production 
reduction (Table 2).  
 
Table 2: Egg production reduction rate 
from day 1 to day 28 post-vaccination 
with inactivated Newcastle disease 
vaccine and ND I-2 vaccine 
Group Egg production reduction rate (%) 
ND I-2 7800 to 7500 (3 %, reduction)b 

Inactivated 7600 to 6800 (8 % reduction)c 

Control 7500 to 7522 (0.0022 increase)a 

Means with different letter (column) superscripts are 
significantly different (p<0.05) 

 
The average titres in the control population 
decreased by 24.28 %. However, the egg 
production slightly increased; this may be due 
to the fact that the group was not stressed. 
 
Conclusion: In conclusion, both inactivated 
Newcastle disease vaccine and the ND I-2 
vaccine produced booster immune response in 
the birds. ND I-2 can be used as booster 
vaccine in commercial farms as it produces 
protective levels of antibody titres with ease in 
vaccine application and minimal egg production 
losses. Commercial poultry farmers should be 
encouraged to use ND I-2 as booster vaccines 

https://www.sciencedirect.com/topics/immunology-and-microbiology/live-vaccines
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as it is less laborious and produces sufficient 
immune response. Further studies should be 
done to know the protection duration of both 
vaccines and the rate of decay of the antibodies 
after it peaks. 
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