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ABSTRACT 
    A study was undertaken to determine the immune response of eight different imported live NDV vaccines in broiler 
chickens in the Department of Microbiology and Hygiene, Bangladesh Agricultural University, Mymensingh during the 
period from July to December 2008. A total of 55 broiler chickens (Ross breed) were divided into eleven groups such as 1, 2, 
3, 4, 5, 6, 7, 8, 9, 10 and 11 of which group 1, 3, 5, 7 and 9 were vaccinated primarily with Nobilis® MA5+Clone30, Avipro® 
ND-IB HB1, Cevac® BIL, Newcastle-Bronchitis Vaccine Fortdodge® and Avipro® ND LaSota vaccine respectively at day 5 
of age and secondarily with Nobilis® ND Clone 30, Avipro® ND LaSota, Cevac® New L, Newcastle Disease vaccine 
Fortdodge® and Avipro® ND LaSota vaccine respectively at day 21 of age by single eye instillation and 2, 4, 6, 8 and 10 were 
vaccinated with the same vaccines respectively by double eye instillation following the same schedule. Group 11 was kept as 
unvaccinated control. Sera samples were collected after 10 days of each vaccination and at day 5, 15, 20, 31 of age from non-
vaccinated control and subjected to HI test for the determination of antibody titres. It was observed that after primary 
vaccination the geometric mean (GM) of HI titres of double eye vaccinated groups differed significantly (P<0.01). Overall 
analysis of GM of HI titres of double eye vaccinated groups revealed that there were significant increases (P<0.01) in HI 
titres in groups 8 (301.07±70.10) and 10 (284.24±85.86) compared to other groups. It was observed that secondary 
vaccination produced higher immune response compared to primary vaccination in case of all the vaccinated groups and 
double eye vaccination produced higher immune response compared to single eye vaccination in case of all the vaccinated 
groups. Maternal antibody was high (256.00±140.21) at day 5 of age and persisted to a minimal level (5.27±2.19) until the 
age of day 20 and almost disappears (≤4±0) at day 31 of age. From the present research it may be concluded that LaSota 
strain produced higher immune response than Clone 30 and B1 strain and Fortdodge® and Avipro® vaccine produced higher 
immune response than all other vaccines used in this study. 
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INTRODUCTION 
    Newcastle disease (ND) is one of the most important avian viral diseases because of its high economic impact 
on the poultry industry. The disease was initially reported in 1926 in Southeast Asia (Alexander, 1997) and since 
then it has become an economically important disease of poultry all over the world (Leslie, 2000). Newcastle 
disease is also considered as one of the major threat to the poultry raisers of Bangladesh too, because of its high 
morbidity, mortality and reduced productivity of poultry resulting remarkable economic losses every year since 
first isolation and identification of the virus in the year 1978 in Bangladesh by Hossain et al. (1978). The disease 
ND, is caused by Newcastle disease virus (NDV), which is characterized by sudden appearance and rapid spread 
of the virus within the flock with high morbidity and mortality. Newcastle disease virus is synonymous with 
avian paramyxovirus type 1 (APMV-1) and has been classified in the order Mononegavirales, family 
Paramyxoviridae, subfamily Paramyxovirinae, genus Rubulavirus (Alexander, 1997; Alexander, 1998 and Lamb 
et al., 1996). The virus is an enveloped, negative-sense, single-stranded RNA genome that encodes for six 
proteins including RNA dependent RNA polymerase  (L), fusion (F) protein, hemagglutinin-neuraminidase 
(HN) protein, matrix (M) protein, phosphoprotein (P), and nucleoprotein (NP) (De Leeuw et al., 1999). 
Clinically, NDV can be categorized into three main pathotypes i.e. lentogenic, mesogenic and velogenic strains 
(Alexander, 1997). Lentogenic strains, Asplin F, Hitchner B1, and LaSota have low virulence, cause mild or 
inapparent respiratory or enteric infections, and are  used for the  preparation of live-virus  vaccines.  Mesogenic 
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strains, Komarov (K), Mukteswar (M), DK 1155 of NDV mainly cause respiratory and nervous signs but not 
high mortality. Highly virulent NDV are termed as velogenic responsible for and infection can cause high 
mortality in chickens (Alexander, 1997). Velogenic strains (Herts 33; Texas GB; Bangladeshi field isolates) can 
be further divided into neurotropic or viscerotropic depending on the clinical signs and lesions associated with 
the infection (Alexander, 1997). The least pathogenic (Lentogenic) strains B1 (Hitchner et al., 1948), LaSota 
(Winterfield et al., 1957), and F (Asplin, 1952) are being used in birds of all ages through intra-nasally, intra-
ocularly with drinking water, or spray. In the beginning of early 1990’s the production of broiler have taken a 
shape of an industry in Bangladesh. Among poultry farming now broiler farming has become highly profitable 
and popular farming sector in Bangladesh. The financial returns from broiler farming are relatively quicker and 
it can produce animal protein in about one month from the day chickens are hatched. An efficient breed of 
broiler converts 1.6 to 1.8 Kg of feed to produce one Kg of meat (Samad, 2005). The broiler meat is popular 
worldwide as it is palatable, easily digestible and flavourous; contain low fat and fibers. ND is a great problem 
for wider expansion of the broiler farming. Newcastle disease is an endemic in Bangladesh with high prevalence 
of viscerotropic velogenic strains (Chowdhury et al., 1982; Islam, 2003). According to Chowdhury et al. (1982), 
ND alone is responsible for at least 40-60% of total mortality of poultry population in   Bangladesh. The control 
of ND relies on the regular use of safe and effective vaccines. Live vaccines prepared with lentogenic strains of 
NDV are now more commonly used in the broilers than vaccines prepared from chemically inactivated strains of 
NDV, mixed with adjuvant (Biggs et al., 1988; Alexander, 1997). Live freeze-dried NDV vaccines can be 
produced on a large scale at a relatively low cost. The vaccines are easy to administer on a large scale, and 
rapidly stimulate humoral, cell-mediated and mucosal immunity (Chandraseker, et al. 1989; Parry and Aitken, 
1973). In Bangladesh, Livestock Research Institute (LRI) and some other pharmaceutical companies also 
produce NDV vaccine using lentogenic strains of NDV. Alongside with the vaccines produced in Bangladesh, 
quite a good number of live attenuated NDV vaccines prepared with the lentogenic strains and inactivated 
Newcastle disease virus vaccines are being imported and marketed by different pharmaceutical companies (ACI 
pharmaceuticals Ltd., CP Bangladesh Co. Ltd., Intervet pharmaceuticals Ltd., Advance animal health Ltd., 
Novartis pharmaceuticals Ltd. etc.). In Bangladesh farmers have been using various imported NDV vaccines 
following different schedule of vaccination. These imported vaccines are assumed to be highly effective against 
ND although there is paucity of information on the immune response of these vaccines. Considering the above 
factors, present study was undertaken to determine the immune response of imported NDV vaccines (live) 
commonly used in broiler chickens in Bangladesh, to observe the persistence of maternally derived antibody 
against NDV in broiler chickens and also to compare the immune response of broiler chickens against each of 
the imported live NDV vaccines used in this study. 
 

MATERIALS AND METHODS 
    The whole experiment was conducted during the period from July to December 2008 in the Department of 
Microbiology and Hygiene, Faculty of Veterinary Science, Bangladesh Agricultural University, Mymensingh. 
 

Experimental chickens 
    A total number of 55 day-old-chicks of Ross breed broiler with the history of parent stock vaccinated against 
Newcastle disease (ND) were collected from the CP Bangladesh Co. Ltd., Dhaka and reared in the experimental 
shed of the Department of Microbiology and Hygiene, BAU, Mymensingh. The birds were reared in litter 
supplying feed (Nourish® poultry feed) and water maintaining strict bio-security. Before vaccination the birds 
were divided into 11 groups each group consists of 5 birds. 
 

Newcastle disease virus vaccines 
    Eight lyophilized (freeze-dried) Newcastle disease virus vaccines were procured from CP Bangladesh Ltd. 
and used in this study. These were (i) Nobilis® MA5+Clone30 vaccine (Clone30 and  Massachusetts strain) of 
Intervet pharmaceuticals (ii) Avipro® ND-IB HB1 vaccine (B1 and Massachusetts strain) of Lohmann Animal 
Health  (iii) Newcastle-Bronchitis Vaccine Fortdodge® (B1 and Massachusetts strain) of Fortdodge Animal 
Health (iv) Cevac® BIL  vaccine (B1 and Massachusetts strain) of Ceva pharmaceuticals (v) Avipro® ND LaSota 
(LaSota strain) of Lohmann Animal Health (vi) Nobilis® ND Clone30 (Clone30 strain) of  Intervet 
pharmaceuticals vii) Newcastle Disease Vaccine Fortdodge® (LaSota strain) of Fortdodge Animal Health (viii) 
Cevac®New L (LaSota strain) of Ceva  pharmaceuticals. These vaccines were stored and diluted during use 
according to the instruction of the manufacturers. 
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Reference Newcastle disease virus (NDV) isolate 
    Newcastle disease virus (Komarov strain) obtained from the laboratory repository of the Department of 
Microbiology and Hygiene, BAU, Mymensingh was propagated to activate the virus into 10-day-old 
embryonated chicken eggs through allantoic cavity route. AF was collected aseptically using sterile syringe and 
needle and transferred to sterile containers. The presence of NDV in AF was tested by slide HA test and those 
manifesting HA-positive were collected (Cottral, 1978) as a source of reference ND virus and stored at -20oC 
until used. 
 
Vaccination schedule 
    A total of 55 chickens were divided into eleven groups such as 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 and 11 where each 
group contained 5 birds. Group 1, 3, 5, 7 and 9 were vaccinated primarily with Nobilis® MA5+Clone30, Avipro® 
ND-IB HB1, Cevac® BIL, Newcastle-Bronchitis Vaccine Fortdodge® and Avipro® ND LaSota vaccines 
respectively at day 5 of age and secondarily with Nobilis® ND Clone 30, Avipro® ND LaSota, Cevac® New L, 
Newcastle Disease vaccine Fortdodge® and Avipro® ND LaSota vaccines respectively at day 21 of age by single 
eye instillation and 2, 4, 6, 8 and 10 were vaccinated with the same vaccines respectively by double eye 
instillation following the same schedule. Group 11 was kept as unvaccinated control. Sera samples were 
collected after 10 days of each vaccination and at day 5, 15, 20, 31 of age from non-vaccinated control and 
subjected to HI test for the determination of antibody titres. 
 
Haemagglutination inhibition (HI) test 
    Micro-plate HI test was carried out (Anon, 1971) to determine the antibody level of each serum sample 
collected from the chicks of different groups. The test was conducted by using constant 4 HA unit ND virus and 
diluted serum (β method). 
 
Statistical analysis 
    Statistical Package for Social Sciences (SPSS) version 10.0 programme was used for analysis the data. 
Repeated measures ANOVA was performed to find out the significant differences in HI antibody titres of 
different groups following vaccination. To locate significant differences between the means of HI titres of 
different groups Duncan’s Multiple Range Test (DMRT) was initiated. Paired‘t’ test was also performed to 
determine the significant differences in HI titres of chickens of a group after primary and secondary vaccination 
(Beri, 2007).  
 
RESULTS AND DISCUSSION 
    Maternally derived antibody (MDA) was measured on a number of occasions starting from day 5 to day 31 
and the titres are presented in Table 1. It was observed that the MDA persist to optimum level upto 15 days and 
reached at negligible level after 20 days of age. This finding strongly supports the findings of Shil (2006); Balla 
(1986); Saeed et al. (1988) and Islam et al. (2003) who stated that the persistence of MDA in broiler chickens 
were at day 15 to 20 of age. But Mahmud et al. (2007) reported that the persistence of MDA upto 27 days of age 
which may be due to the high MDA titre.  
 
Table 1. Maternal antibody of unvaccinated control broiler chickens (Ross)  
 

Age of birds 
Day 5  Day 15  Day 20  Day 31 

No. of 
serum 
sample Titre GMT±SD  Titre GMT±SD  Titre GMT±SD  Titre GMT±SD
1 512 64 8 ≤4 
2 256 48 4 ≤4 
3 256 48 8 ≤4 
4 256 64 4 ≤4 
5 128 

 
256.00 
±140.21 

 

32 

 
49.65 
±13.38 

 
 

4 

 
5.27 
±2.19 

 
 

≤4 

 
≤4±0 

 
GMT = Geometric mean titre, SD = Standard deviation. 
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    The principle goal of this study was to determine the immune response of imported live NDV vaccines in 
broiler chickens commonly used in Bangladesh. It was observed that the Geometric Mean (GM) of HI titres after 
primary vaccination were 97±35.05, 105.20±28.62, 97±35.05, 99.31±26.77 and 120.84±14.31  in the birds of 
single eye vaccinated groups 1, 3, 5, 7 and 9 respectively and after secondary vaccination 147.03±85.86, 
150.53±82.82, 215.41±35.05, 168.89±70.10 and 198.63±53.54 respectively  whereas in the birds of  double eye 
vaccinated groups 2, 4, 6, 8 and 10 the GM of HI titres were 172.92±110.85, 91.58±32, 104.30±29.12, 
114.08±17.52 and 228.17±35.05 respectively after primary vaccination and 228.17±94.92, 210.40±107.09, 
262.10±107.09, 301.07±70.10 and 284.24±85.86 respectively after secondary vaccination (Table 2 ). 
 
Table 2. Comparative HI titres of broiler chickens (Ross) following single and double eye vaccination with 
different NDV vaccines 
 
 

Vaccines used#   Serum HI titre (GMT ± SD)  (n = 5)  Groups 
Primary 
vaccination 

Secondary 
vaccination 

 
 

Post-primary 
vaccinationA 
(15 days old) 

Post-secondary 
vaccinationB 

(31 days old) 

 
 
 

Overall   
significance 
level 

1 97±35.05 147.03±85.86      C 
2 

Nobilis® 

MA5+Clone30 
Nobilis®ND 
Clone30 

 
 172.92±110.85a 228.17±94.92    B 

3 105.20±28.62 150.53±82.82      C 
4 

Avipro®ND-IB 
HB1 

Avipro®ND 
LaSota 

 
 91.58±32b 210.40±107.09*    BC 

5 97±35.05 215.41±35.05**    BC 
6 

Cevac® BIL Cevac®New L  
104.30±29.12b 262.10±107.09*    BC 

7 99.31±26.77 168.89±70.10       C 
8 

Newcastle-
Bronchitis  

Vaccine 
Fortdodge® 

Newcastle 
Disease  
Vaccine 
Fortdodge® 

 
 
 
 

114.08±17.52b 301.07±70.10**  AB 

9 120.84±14.31 198.63±53.54*     BC 
10 

Avipro®ND   
LaSota 

Avipro®ND   
LaSota 

 
 228.17±35.05a 284.24±85.86  A 

 

 

n = Number of sera samples tested; GMT = Geometric mean; SD = Standard deviation. 
#Dose and route of vaccination = Odd number groups – one drop in one eye, even number groups – one drop in 
each eye. 
A Primary vaccination of all the groups was done at 5 days old. 
B Secondary vaccination of all the groups was done at 21 days old. 
Figures with different letter within same column differ significantly (p<0.01).  
**Significant at p<0.01. 
*Significant at p<0.05. 

 
    Among all the vaccines of different strains, it was found that after primary vaccination chickens of the group 
vaccinated with LaSota strain produced higher immune response than the chickens of other groups vaccinated 
with B1 or Clone 30 strains. This finding is in agreement with Almassy et al. (1979) and Westbury (1984) who 
reported that LaSota strain provided superior antibody production after vaccination compared to that of B1. It 
was observed that after secondary vaccination the HI antibody titres increased significantly (p<0.01) compared 
to primary vaccination. The increase in antibody titres recorded after secondary vaccination in the present study 
highly agree with the observation of Rahman et al. (2004) who reported that HI antibody titre in chickens 
immunized with V4HR-ND vaccine significantly (p<0.01) increased after booster vaccination. 
    In the present study, it was observed that double eye vaccinated groups of broiler chickens produced 
significantly higher immune response (p<0.01) compared to those of single eye vaccinated groups of chickens. 
This increase immune response might be due to the higher number of virus present in each dose. The vaccine 
virus concentration was higher in double eye dose than the single eye dose which might be played a vital role in 
the production of higher immune response. For  better  immune  response the dose of vaccine is important factor  
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which helps to increase the level of immunity also reported by Bankowski and Hill (1954); Crawley (1954a,b); 
Winterfield and Seadle (1957). Overall analysis of the results of the present study consideration among the 
vaccinated groups it was noticed that the HI titres of birds of group 8 vaccinated primarily with Newcastle-
Bronchitis Vaccine Fortdodge® and secondarily with Newcastle Disease Vaccine Fortdodge® by double eye dose 
and group 10 vaccinated primarily and secondarily with Avipro® ND LaSota by double eye dose were 
significantly (p<0.01) higher than all other vaccinated groups. Thus, considering the above findings it may be 
mentioned that Fortdodge® vaccine and Avipro® vaccine (Lohmann Animal Health) produced higher immune 
response than the other six vaccines used in this study. 
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