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Comparative efficacy of three lentogenic Newcastle disease vaccine
regimens in turkey poults
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ABSTRACT

The study was undertaken to assess the relative efficacy of 3 vaccination regimens in turkey poults in a tropical
country, using 3 different lentogenic ND vaccines. At 2 weeks of age, 24 poults from each group received primary
vaccination with either F or LaSota or D 58 via eye/nasal drops. Humoral immune response was assessed by
haemagglutination inhibition (HI) test. In all unvaccinated control groups, antibody titre waned by third week of
age. All the 3 lentogenic vaccines elicited significant primary humoral immune response. Peak titre was observed
at second week of post vaccination in D58 group and by third week post vaccination in RDVF and LaSota groups.
All groups that had received LaSota booster vaccine showed significant anamnestic humoral immune response. It
was observed that due to early induction in immune response in poults, D58 could be used as potential primary

vaccine.
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Newcastle disease (ND) and ND virus (NDV) infections
were reported earlier in turkeys (Balachandran ez al. 2007).
NDV infection in turkey breeder hens adversely affects egg
production and egg shell quality (Kelleher et al. 1988).
Moreover, isolation of velogenic NDVs from farm turkeys
(Kumanan et al. 2004) suggested that turkeys could act as
potential reservoirs of such viruses and likely to transmit
to chickens. Therefore, preventing NDV infection in turkeys
by use of appropriate vaccine is essential. The general
practice in turkey farms is to use commercial lentogenic
chicken vaccines based on their efficacy data obtained from
chickens. Furthermore, there is no consensus about ND
vaccination regimen existing among turkey farms in India
and ND vaccines are used empirically. This has lead to
frequent outbreaks of ND and associated production losses
due to inadequate protective serum antibodies.

The empirical use of ND vaccines in turkeys in India is
largely due to missing performance data of ND vaccines,
obtained from commercial strains of turkeys reared
indigenously. For this reason, we investigated the humoral
immune response of Beltsville small white turkeys against
3 different ND vaccination regimens consisting of priming
with 3 different lentogenic vaccines, viz. F, LaSota and D
58 and common booster with LaSota (Ghumman et al.
1976). Literature on use of different vaccine regimens in
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turkey is scarce, therefore in this study a systemic approach
was adopted to develop a suitable schedule of vaccination
for turkey poults.

MATERIALS AND METHODS

Turkey poults were allocated into 4 groups. Three groups
(viz., LaSota, RDVF and D58 groups) had 36 birds each
and the fourth group had 24 birds. Day-old Beltsville small
white turkey poults (36) were allocated into each of the 3
groups (Fig.1) Pooled serum sample was collected from
randomly selected 12 birds in each major group at seventh
day of age to assess the maternal antibody titre. Blood
collection was done from jugular vein. Post vaccination
serum samples from individual birds were collected at
weekly intervals up to 12" week of age.

Blood collection was done from wing vein. Serum
samples were stored at —2°C. The D58 virus propagated in
9- to 11-day-old embryonated chicken eggs was harvested
from allantoic fluid and used as viral antigen in HA and HI
test. Hyperimmune serum raised against NDV in chickens
was provided by the Department of Veterinary
Microbiology, Madras Veterinary College, Chennai. The
HI titre of the serum was 2100,

At 2 weeks of age, 24 poults from each group received
primary vaccination either with F or LaSota or D 58 via
eye/nasal drops. D 58 is a thermostable oral pellet ND
vaccine strain, developed by Department of Veterinary
Microbiology, Madras Veterinary College, Chennai
(Kirubaharan efr al. 2000). This was followed by
administration of LaSota booster via drinking water to 12
out of 24 primed poults in each group at 6 weeks of age.
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Thus, in each group, 12 poults received both primary and
booster vaccines, 12 poults received only primary vaccine
and remaining 12 poults served as unvaccinated internal
control. From first week of age onwards, antibody levels
were estimated at weekly intervals by haemagglutination
inhibition (HI) test (Boney et al. 1975) up to the termination
of studies by 12" week of age. HI test was performed
according to OIE Manual (OIE 2004). The complete
vaccination trial is illustrated in Fig. 1.

Booster
1. Prime- LaSota W
(N=24)
2. RDVF (N=24)
3. D58 (N=24) No booster
3 Groups (N=1x3)
(Each N=36)
No vaccine No booster
(N=12x3) (N=12x3)

Fig. 1. Vaccination trial plan.

RESULTS AND DISCUSSION

Maternal antibody titre at first week of age in each group
was measured from pooled sera samples. From second week
onwards, HI titre was estimated on individual serum
samples. The mean log,,HI titre of each group, measured
at weekly intervals is presented in Tables 1, 2.

Primary humoral immune response: The log o HI titre
at first week of age, among all groups ranged from 0.903 to
1.204. This declined to a range of 0.35 to 0.93 by second
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week. In unvaccinated internal control groups, the maternal
antibody titre persisted up to 3 to 4 weeks. Thus the life
duration of maternal antibody titre could not extend beyond
1 month. The log,,HI titre at first week of age, among all
groups ranged from 0.903 to 1.204. This declined to a range
of 0.35 to 0.93 by second week suggesting a maternal
antibody half life of about 1 week. In unvaccinated internal
control groups, the maternal antibody titre persisted up to
3 to 4 weeks. Thus the life duration of maternal antibody
titre could not extend beyond 1 month. These high maternal
antibodies could be attributed to the fact that the parents of
these experimental poults were a vaccinated flock. A decline
in the antibody titre could be attributed to these maternal
antibodies due to their neutralising effect on the vaccine
virus as observed by Msoffe et al. (2006).

Following primary vaccination at 2 weeks of age, with
RDVF, LaSota and D58 vaccines, a higher HI titre was
elicited by D58 group at 1 week post vaccination (third
week of age), however this rise in HI titre did not have a
prolonged effectas observed in RDVF and Lasota vaccinated
groups. Although RDVF and Lasota vaccinated groups
elicited a higher HI titre only by 2 weeks after primary
vaccination (fourth week of age), the Hi titre tended to
prolong beyond what was observed with F58. Since the
maternal antibody titres vanished by second week, protection
beyond second week requires immediate humoral response,
otherwise there could be a susceptibility window in the
immunity level. RDVF and LaSota both elicited significant
titres only by second week post vaccination, necessitating
vaccine administration by first week. D58 due to its early

Table 1. Comparative weekly humoral immune response- HI titre in different primary vaccine groups

(n=12)
Primary vaccine Age in weeks
1 2 3 4 5
P:RDVFB:Nil 1.20+0.0 0.93+0.02 0.45+0.04 0.73.£0.04 1.0+0.04
P:LaSotaB: Nil 0.90+0.0 0.35+0.03 0.30+0.04 0.45+0.04 0.73+0.04
P:D58B:Nil 0.90+0.0 0.50+0.04 0.63%0.05 0.88+0.04 0.68+0.03
RDVF control 1.20+0.0 0.90+0.03 0.42+0.04 0.30+0.04 < 0.3£0.0
LaSota control 0.90+0.0 0.40+0.04 0.30+0.04 < 0.320.0 < 0.320.0
D58 control 0.90+0.0 0.45+0.04 0.30+0.04 0.30+0.0 0.3+0.0
Table 2. Comparative weekly humoral immune response- HI titre in different booster vaccine groups
(N=12)
Booster vaccination schedule
Booster vaccine Age in weeks
6 7 9 10 11 12

P:RDVF, B:LaSota 0.50+0.04 0.30+0.04 0.68+0.03 0.98+0.03 1.3+0.03 1.58+0.03 1.88+0.03
P:LaSotaB:LaSota 0.41+0.05 0.33+0.05 0.80+0.04 1.10+0.04 1.43+0.03 1.83+0.04 2.0+0.04
P:D58,B:LaSota 0.37+0.05 0.95+0.05 1.30+0.04 1.56+0.05 1.86+0.03 2.0+0.04 1.81+0.05
Control P:RDVFB:Nil 0.45+0.07 0.30+00.4 0.3+0.0 0.3+0.0 0.3+0.0 0.3+0.0 0.3+0.0
Control P:LaSotaB: Nil 0.38+0.06 0.30+0.03 < 0.3+0.0 < 0.3x0.0 < 0.3x0.0 < 0.3x0.0 < 0.3x0.0
Control P:D58B:Nil 0.36+0.05 0.30+0.04 < 0.3x0.0 < 0.3+0.0 < 0.3x0.0 < 0.3x0.0 < 0.3+x0.0

P, Primary; B, booster.
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immune induction could be administered by second week.
Efficient antigen processing and presentation to helper T
lymphocytes is very important for early induction of B
lymphocyte mediated humoral immune response. The early
rise in HI titre observed in D 58 group following primary
vaccination perhaps due to efficient antigen presentation to
immune competent cells of turkey. However, the highest
titres observed in all the groups were not significantly
different. Since, there was no significant difference, it could
be concluded that lentogenic vaccines have comparable
humoral immunogenic potential in turkeys when used as
primary vaccines. Allan ef al. (1978) proposed a protective
log o HI titre of 1.204 against ND in chickens. Thus, the HI
titres declined significantly below this protective level during
second to 4/5th week, which resulted in a disease
susceptibility window. This warrants advancement of
primary vaccine schedule probably to first week of age to
elicit reasonable protective titre as early as possible. Based
on the results of the study, D 58 could be a potential primary
vaccine candidate. However, upon early primary vaccination,
the possibility of neutralisation of vaccine virus by higher
level of maternal antibodies remains to be seen.
Anamnestic humoral immune response: When the booster
was administered at sixth week of age, a strong anamnestic
response was observed in all vaccinated groups, also the
titre was found above the protective titre level till 12 weeks
of age. The role of such anamnestic response in protecting
birds in turkeys has been established (Boney ez al. 1975).
Following LaSota booster at 6 weeks of age, the
anamnestic response in D 58 primed group by first week
post booster vaccination indicated that D 58 might also be
more efficient in establishing immunological memory.
The effect of priming was obvious with steady increase
in HI titres in all the primed groups from second or third
week post booster vaccination onwards. There was waning
of primary antibodies in poults which were not primed. The
highest log, HI titre observed following booster vaccination
in F, LaSota and D 58 primed groups were 1.88, 2 and 2
respectively and they did not differ significantly. Thus F,
LaSota and D 58 were found to be equal in priming
potential. However, the early induction of both primary and
anamnestic immune response in D 58 primed group
indicated the potential use of D 58 to achieve early immune
response. It would be interesting to investigate the use of D
58 both as primary and booster vaccine. It should be noted
that there was a second susceptibility window from fifth to
seventh or eight week due to short lived primary immune
response. Considering this, it would be wise to advance the
booster vaccine to 3 weeks interval instead of 4 after
priming. After the waning of maternal antibodies, no
evidence of HI titre was detected in sera of unvaccinated
control groups. This confirmed that there was no vaccine
virus spread to unvaccinated poults as there was no evidence
of induction of HI titres.
The effect of priming was obvious with steady increase
in HI titres in all the primed groups from second or third
week post booster vaccination onwards. There was waning
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of primary antibodies in poults which were not primed. The
highest log, HI titre observed following booster vaccination
in F, LaSota and D 58 primed groups were 1.88, 2 and 2
respectively and they did not differ significantly. Thus F,
LaSota and D 58 were found to be equal in priming
potential. However, the early induction of both primary and
anamnestic immune response in D 58 primed group
indicated the potential use of D 58 to achieve early immune
response. It would be interesting to investigate the use of
D 58 both as primary and booster vaccine. It should be
noted that there was a second susceptibility window from
fifth to seventh or eighth week due to short lived primary
immune response. Considering this, it would be wise to
advance the booster vaccine to 3 weeks interval instead of
4 after priming. After the waning of maternal antibodies,
no evidence of HI titre was detected in sera of unvaccinated
control groups. This confirmed that there was no vaccine
virus spread to unvaccinated poults as there was no evidence
of induction of HI titres.

Overall the 3 vaccination regimens have comparable
humoral immunogenic potential. The study results
suggested that primary and booster vaccination have to be
advanced to first and third week of age respectively. The
study reiterated the necessity of booster vaccination to
maintain sustained levels of protective titres until turkeys
are marketed.
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