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ABSTRACT

Vaccines derived from the lentogenic and mesogenic strains are used for the protection of clinical ND in chickens. No
information is available on the protection offered by these vaccines against virus replication and shedding in Nigeria.
This study compared the abilities of La Sota and Komarov vaccines to protect chickens against replication and shedding
in chickens challenged with the velogenic Kudu 113 virus. Five hundred and fifty day old chicks were assigned into four
groups; unvaccinated and unchallenged (G1), unvaccinated and challenged (G2) La Sota vaccinated and challenged (G3)
and Komarov vaccinated and challenged (G4). Batches of birds in G2, G3 and G4 were taken at specified intervals for
challenge with Kudu 113. Virus distribution and persistence in organs and shedding in the faeces of the infected birds
were assessed. Both vaccines did not prevent viral replication and shedding but significantly reduced the distribution and
shedding of Kudu 113. Komarov vaccine showed higher reduction of viral replication and shedding when compared with
La Sota. Peak distribution and shedding in both cases were seen between days 4 and 7 PC and virus persisted in the
faeces of infected chickens for a maximum of 14 days in G4 and 21 days in G3.
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INTRODUCTION

Newcastle disease (ND) is a disease of chickens,
turkeys, pigeons and other avian species caused by a
filterable virus known as Newcastle disease virus (NDV)
(Dortmans et al., 2012; Ashraf and Shah 2014). The
virus is a single stranded negative sense RNA virus
belonging to the genus Avulavirus, in the family
Paramyxoviridae (ICTV, 2012;  Lamb et al., 2013;
Munir et al., 2012; Miller et al, 2013). The disease is a
worldwide problem, causing severe economic
implications, with morbidity and mortality in susceptible
birds reaching up to 90 – 100% in the severe forms of the
disease in unvaccinated birds (Al-Habeeb et al., 2013;
Ashraf and Shah, 2014). ND is endemic in many
countries of Africa and Asia and velogenic strains are
involved in severe forms of the disease. ND is controlled
worldwide by routine vaccination and appropriate
vaccination with subsequent effective immune response
is known to be the only measure to avoid the disease
outbreaks (Shabbir et al., 2013). Although vaccination
against ND have been practiced for many years in some
countries, frequent outbreaks of the disease in vaccinated
flocks are common occurrence, thus making ND a serious
threat to the poultry industry (Okwor and Eze, 2013).
Mazengia, (2012) and Miller et al., (2013) suggested that
in addition to the use of poor and inadequately stored

vaccine, outbreaks of ND in vaccinated flocks could also
be due to differences in pathogenicity of ND, the strain of
ND vaccine virus and also that of the infecting virus.
Moreover, studies have shown that the currently available
vaccines induced better protection against viruses that
were isolated in the past epizootics that were seen in the
1950’s than against most of the viruses currently
circulating in poultry (Kapczynski et al., 2006; Bwala et
al., 2012; Cornax et al., 2012). It has also been shown
that chickens vaccinated against ND and challenged later
with virulent strains of the virus may remain clinically
normal but showed virus in the tissues (Miller et al.,
2009; Bwala et al., 2012; Kapczynski et al., 2013).
Vaccination makes the flock more refractory to infection
and reduces the quantity of virus shed by the infected
birds (Nishizawa et al., 2007; Kapczynski et al., 2013).
Research has shown that viraemia is important in
transmitting the virus to target organs following infection
of susceptible chickens but vaccination reduces viraemia
and therefore virus shedding in chickens (Kapczynski et
al., 2006; Nishizawa et al., 2007; Mazengia, 2012;
Carrasco et al., 2016).

Many field strains of NDV affecting chickens in
Nigeria with severe clinical manifestations are of the
velogenic pathotype (Okwor et al., 2008; Ibu et al., 2009;
Igwe et al., 2014). Kudu 113 virus have been
characterised as a velogenic pathotype (Echeonnwu et al.,
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1993; Shittu et al., 2016). In Nigeria, lentogenic vaccines
such as Hitchner B1 and La Sota and mesogenic vaccine
such as Komarov are routinely used to vaccinate chickens
against the disease (Oladele, 2006, Bwala et al., 2011).
The ability of a vaccine to minimize clinical signs and
lesions, produce high circulating antibodies, and reduce
virus shedding upon challenge and infection are good
indices of quality and potency. However ND vaccines are
most of the time routinely tested only for their
effectiveness to induce clinical protection and this does
not provide information about the level of shedding and
consequently transmission of the challenge virus. Interest
in the amount of velogenic NDV shed into the
environment by vaccinated birds has arisen as a potential
indicator of vaccine efficacy and currently vaccine
efficacy is also tested by the abilities of the antibodies
developed in chickens as a result of vaccination to reduce
viral shedding when challenged (Miller et al., 2007;
Miller et al., 2009; Miller et al, 2010). There is no
information on the shedding of Nigerian isolates of NDV
in vaccinated chickens. This work comparatively
evaluated La Sota and Komarov induced vaccinal
antibodies in their abilities to affect the distribution,
persistence and shedding of Kudu 113 virus in chickens.
The results obtained may serve as a starting point in
establishing the antigenic relatedness of the vaccines to
the Nigerian velogenic strain of the virus and guide in
reassessing the role of the vaccines in NDV control.

MATERIALS AND METHODS

Experimental Birds: Five hundred and fifty white
cockerels were obtained at day old from a reputable
hatchery in Nigeria. The birds were reared under the deep
litter system with commercial feed and water given ad-
libitum throughout the experimental period. The chickens
were not vaccinated in the hatchery. Vaccinations of the
birds against infectious bursal disease were done on days
14 and 28 of age and that against fowl pox on day 35 of
age while medications against coccidiosis were carried
out at days 21 to 23 of age according to local demands.

Experimental Design: The chicks were randomly
divided into 4 groups. Group 1 (G1) had 100 chicks that
were not vaccinated and were also not challenged
(unvaccinated and unchallenged). Group 2 (G2) had 150
chicks that were not vaccinated but challenged
(unvaccinated and challenged). Group 3 (G3) had 150
chicks that were vaccinated with La Sota and challenged
(La Sota vaccinated and challenged). Group 4 (G4) had
150 chicks that were vaccinated with Komarov and
challenged (Komarov vaccinated and challenged).
Because vaccination with Komarov requires prior
primary vaccination, birds in G3 and G4 were given
Hitchner B1 vaccine on day 2 of age as primary vaccine
before La Sota and Komarov were given respectively on

day 42 of age as the experimental vaccines.   Birds in G3
were giving Hitchner B1 in order to achieve uniformity
with birds in G4. On days 0, 21, 49, 77 and 105 post
vaccination (PV) of birds in G3 and G4 with La Sota and
Komarov respectively, serum samples were collected
randomly from 10 birds in the four groups for serology.
On days 21, 49, 77 and 105 PV of birds in G3 and G4
with La Sota and Komarov respectively, 30 birds each
were randomly collected at each specified time after
blood sampling from G2, G3 and G4 and taken to a
distant location and challenged with velogenic NDV,
Kudu 113 (constituting 1st, 2nd, 3rd and 4th batch challenge
studies from the groups). On days 0, 2, 4, 7, 11 14, 21,
and 28 post challenge (PC) of each batch, cloacal samples
were collected from 20 chickens in G1 (negative control)
and the challenged G2, G3, and G4 for challenge virus
isolation in embryonated chicken eggs, followed by
quantification using haemagglutination (HA) assay.
Geometric mean titre (GMT) for the HA values obtained
for the groups on the specified days were calculated and
this represented the virus shedding in the faeces of the
birds. On days 0, 2, 4, 7, 11, 14, 21, 28 PC of each batch
two chickens were also taken randomly each from G1,
G2, G3 and G4 and sacrificed humanely. Samples of the
spleen, proventriculus, bursa of Fabricius, thymus and
cecal tonsil were collected for challenge virus isolation in
embryonated chicken eggs, followed by quantification
using HA assay. HA positivity was determined for each
organ on a specified day. The proportions of the organs
positive for NDV on a specified day were expressed in
percentages depicting the organ distributions of the virus
for the specified day. The duration of isolation or the
persistence was taken as how long the organs and the
cloacal samples remained positive. The
haemagglutinating agents were identified as NDV using
monospecific antiserum to NDV prepared in chickens
using Haemagglutination inhibition (HI) test.

Vaccines and Vaccination: The Hitchner B1, La Sota,
and Komarov vaccines used were live vaccines procured
from the National Veterinary Research Institute (NVRI),
Vom in Plateau State, Nigeria. The viability of the stock
vaccine was checked using HA test (OIE, 2012). The
infective dose of the vaccine was also determined by
virus titration through infectivity of 11 day old chick
embryo (Alexander and Senne, 2008) and calculation
using the method of Reed and Muench (1938). The
infectivity of 11-day old chicken embryo was used as the
index. Serial 10-fold dilutions (10-1 - 10-10) of the
vaccines were prepared in phosphate buffered saline
containing 2,000 iu/ml procaine penicillin, 2mg/ml
streptomycin sulphate, and 50ug/ml gentamycin sulphate.
Each dilution was inoculated into five, 11-days old ND
antibody free embryonated chicken eggs. This embryo
age was chosen to allow for better or full development of
the allantoic cavity. Each embryo was inoculated with
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0.2ml of the dilution through the allantoic cavity route.
Five eggs were inoculated with 0.2ml of PBS only and
kept as control. The eggs were incubated for 72 hours
after inoculation and the allantoic fluid harvested. The
allantoic fluid was tested for NDV using HA test and
confirmed to be NDV with HI test using monospecific
NDV antibody prepared in chickens. The 50% egg
infective dose (EID50) was calculated using the method of
Reed and Muench, (1938). The estimated HA titre of the
Hichner B1, La Sota and Komarov vaccines used were
256, 256 and 128 and the 50% Embryo Infective Dose
(EID50), 107.0/ml,  107.0/ml, and 106.5/ml respectively.

Hitchner B1 vaccine was administered by diluting a vial
containing 200 doses with 10 ml of sterile water for
injection and inoculating each bird by intraocular
instillations in both eyes using a standard dropper. La
Sota was administered by diluting a vial containing 200
doses with 200ml of sterile water for injection and
carefully inoculating each bird with 1ml through the oral
route by drenching.  Komarov was given by diluting 1
vial containing 200 doses with 10ml of water for
injection and inoculating each bird with 0.2ml through
intramuscular injection in the thigh muscle.

Haemagglutination (HA) test: This followed the
standard procedure outlined in OIE, (2012). To each well
of the microtitre plate starting from well no. 1, 50µl of
PBS was added across the wells in the row using a
multichannel micropipette. Then, 50µl of the
reconstituted antigen was added to well no. 1, mixed
using the multichannel micropipette and a serial two fold
dilution made from this well through well no. 12. The
50µl from the last well was discarded. To each well and
starting from well no.1, 50µl of 0.5% RBC suspension
was added. Positive control was set up by adding
50µl of 0.5% chicken RBC suspension to 50µl of known
antigen (LaSota). Negative control was set up by adding
50ul of 0.5% chicken RBC to 50ul of PBS. The plate was
incubated at room temperature for 40 minutes. Positive
results were recorded for those that showed complete
agglutination of the RBC (no red button) while negative
result was recorded for those that showed no
agglutination of the RBC (smooth settling or presence of
red button). The reciprocal of the highest dilution that
showed complete agglutination of the RBC was recorded
as the HA titre of the antigen.

Haemagglutination inhibition (HI) test: The serum
samples were collected using the standard procedure as
outlined by Ison et al., (2005). The serum samples
collected were subjected to serological testing for
antibodies against NDV using HI test. The allantoic
fluids harvested were also confirmed to contain NDV as
the haemagglutinating agent using HI test. Four
Haemagglutination units (4HAU) of the antigen were
used in the HI test. The method described in OIE, (2012)

was used. La Sota was used as the antigen. Using
micropipette 0.5ul of phosphate buffered saline (PBS)
was dispensed into each well of microtitre plate. Then
0.5ul of serum or allantoic fluid harvest was placed into
the first well of the plate and twofold dilution of the
serum made across the plate. 0.5ul of the antigen
containing 4 HAU was added to each well and the plate
left for 30 minutes. 0.5ul of 0.5% chicken red blood cells
was added to each well and mixed gently by tapping. The
plate was kept at room temperature for 40 minutes.
Positive and negative controls were also set up. The HI
titre was read as the highest dilution of serum that caused
complete inhibition of 4 HAU of the antigen. The
inhibition of agglutination was assessed by observation of
the formation of smooth RBC buttons and tilting the plate
for RBC streaming in the wells at the same rate as the
positive control wells.

Virus and Challenge: The NDV inoculum used, Kudu
113 was a velogenic strain of NDV obtained from NVRI.
The pathogenicity indices were, MDT 49.6, ICPI 1.56,
IVPI 2.18 and % adsorption to chicken brain cell 97.66,
thermostability of haemagglutinin at 560C (min) 120 and
virus elution rate > 26. (Echeonwu et al., 1993). The
viability and infective dose of the virus supplied was
determined following the same protocol as described for
vaccine virus. The HA titre of the allantoic fluid
suspension of the challenge virus was 128. The inoculum
used contained median embryo infective dose (EID50) of
106.5/ml. Each challenged chicken was inoculated through
the intramuscular route with the challenge dose of 0.2ml
of the virus inoculum containing 106.5EID50/ml.

Collection and Processing of Cloacal Swabs and
Tissue Samples: Cloacal swabs were collected
individually and randomly using sterile swab sticks by
carefully and gently inserting the cotton wool end
through the anal opening into the cloaca and rotating it
gently against the mucous membrane of the cloaca with
efforts made to pick some faecal materials with the swab.
After removal, the swab was put in a tube containing
2mls of PBS with 10,000 iu/ml procaine penicillin,
10mg/ml streptomycin sulphate and 250ug/ml
gentamycin sulphate. The materials in the cloacal swabs
which were collected in PBS containing antibiotics were
transferred into centrifuge tubes, balanced and
centrifuged at the rate of 3000 x g for 15 minutes at 40C.
The supernatant was collected. The tissue samples were
collected individually and aseptically organ bases in
sterile bottles during post mortem and 2.0 grams of each
organ type were weighed out and homogenized using
pestle and mortar with the aid of a measured quantity of
sterile sand. The tissue homogenate was suspended in
PBS containing antibiotics to make a 20% W/V
suspension. The suspension was transferred to the
appropriate centrifuge tube and centrifuged at 3000 x g
for 15 minutes. The supernatant was collected. The
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supernatants in both cases were used in the virus isolation
through the allantoic cavity of 11-day old embryonated
chicken eggs.

Embryonated Egg Inoculation: Eggs that were free of
antibodies against NDV were used in the isolation
studies. Fertile eggs were collected from layers that were
not vaccinated against Newcastle disease and reared
under strict biosecurity measures. Few samples of the
eggs were randomly collected, their yolk harvested and
certified to have undetectable levels of NDV antibodies
by HI test (Saidu et al., 2006). The egg inoculation was
done following the procedures as described in OIE
(2012). The inoculation site was swabbed with 70%
alcohol and the alcohol allowed to evaporate. The site
was tapped gently with an egg shell punch, already
disinfected with 70% alcohol and left to dry. Using a
syringe and needle, 0.2ml of the inoculum was taken up
and introduced into the allantoic cavity. This was done by
passing the needle vertically though the site and
penetrating approximately 16mm into the egg to reach the
allantoic cavity. The inoculum was deposited in the
allantoic cavity. The needle was then withdrawn from the
egg and the site sealed with melted wax. The inoculated
egg was then returned into the incubator and the
temperature of 35oC – 36oC and humidity of 60% were
maintained. The eggs were incubated for 72 hours and the
allantoic fluid harvested used for HA assay.

Preparation of monospecific antiserum and
Identification of the Allantoic Fluid Isolate: The
presence of a haemagglutinating virus was detected using
HA test and confirmation of the agent to be NDV in the
allantoic fluids harvested were done using HI test (Orsi et
al., 2010; OIE, 2012). The monospecific antiserum used
in the HI was prepared in chickens as described in
Grimes, (2002), Ibu et al., (2008) and Alkhalaf, (2009).
Twenty pullets 14 weeks old were vaccinated with La
Sota. Two weeks after this vaccination, another booster
vaccination was given. This was followed after another
two weeks by a third vaccination. Two weeks after the
last (third) vaccination, serum samples were taken from
the birds and the HI titre was tested. Serum from birds
with a titre of 25 (32) and above were taken and pooled
together and the HI titre of the pooled samples was
determined and used for the HI test.

Statistical analysis: Descriptive statistics such as
percentages (for virus distributions in the organs) and
GMT (for virus titres in the faeces) were used to compare
virus distributions and sheddings in the groups and
expressed as percent organ distribution and geometric
mean HA titres respectively. The mean organ
distribution, which is the sum of the percent organ
distributions on the sampling days for a given batch
challenge divided by the number of sample days in the
batch challenge experiment, was calculated for each

challenged group and used to further compare virus
distribution in the groups. One way analysis of variance
(ANOVA) was used to determine statistical differences in
the HA virus titres (virus shedding) in the faeces (cloacal
swabs) of chickens in each challenged group at the
specified periods post challenge and also to compare
virus titres (virus shedding) among G2, G3 and G4
(Cleophas and Zwinderman, 2012). Differences were
considered statistically significant when p ≤ 0.05.

RESULTS

Clinical signs: Birds in G1 did not show clinical sign of
ND or any other disease throughout the experimental
period. Birds in G2 showed typical signs of ND in all the
challenged batches with an incubation period of 3 days in
all batches. Typical signs observed in G2 were loss of
appetite, loss of body condition, dehydration, greenish
diarrhoea and high mortalities of 100% in the first three
challenged batches and 84% in the last challenged batch.
Birds in G3 did not show clinical signs of ND in the first
three batches but showed mild signs of cough in the
fourth batch. Birds in G4 did not show clinical signs in all
the challenged batches of birds.

Serology: The serum samples collected on days 0, 21, 49,
77 and 105 PV in G1 showed GMT values of 0, 1.9, 0, 0
and 0 respectively. For chickens in G2, the GMTs were
1.9, 0, 0 and 0 respectively while the GMTs recorded for
chickens in G3 were 0, 222.9, 55.7, 6.5 and 0. The GMTs
recorded for chickens in G4 were 0, 332.8, 128.8, 55.7
and 8.0 respectively (Table 1).

Virus distribution and persistence in the organs: No
virus was isolated from the organs of chickens in G1.
Virus was isolated in the organs of the challenged G2, G3
and G4 birds. Virus was isolated from chickens in G3
from day 2 to day 14 PC during the 1st and 2nd batch
challenges and from day 2 to day 21 PC during the 3rd

and 4th batch challenges. For chickens in G4 the isolation
started on day 2 PC and persisted up to day 11 PC during
the 1st and 2nd batch challenges but during the 3rd and 4th

batch challenges, viruses persisted up to day 14 PC
(Table 2). Virus persisted in the tissues of birds in G2 as
long as the bird survived and showed clinical disease.
Birds in G2, G3 and G4 showed mean organ distribution
as shown in Table 2. Highest mean organ distribution of
the virus during the four batch challenges was seen in G2
that was not vaccinated. There was appreciable reduction
in the mean organ distribution of the virus during the four
batch challenges in G3 that were vaccinated with La Sota.
It was lowest in G4 that were vaccinated with Komarov
during the four batch challenges. In the three groups and
in all challenges, peak virus isolations were on days 4-7
PC (Table 2).
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Virus shedding: No virus was isolated from the cloacal
swabs of chickens in G1.There was virus shedding in the
faeces of chickens in G2, G3 and G4 as shown by the
GMT obtained (Table 3, Figure 1). Chickens in G3
showed virus shedding with individual HA titres that
ranged from 8 – 64. In all challenges, there were
significant differences (p < 0.05) in the viral sheddings
up to days 4-7 PC. Chickens in G4 had individual HA
titre that ranged from 2 -64. In all the challenges in G4
analysis showed significant differences (p < 0.05) in virus
shedding up to days 4-7 PC. Higher antibody levels at the
time of challenge significantly (p < 0.05) reduced virus
shedding. Virus was shed precipitously in the faeces of
birds in G2 as long as the bird survived with an
individual HA titre that ranged from 16 - 256. Analysis
comparing the differences in the mean HA titres recorded
on days 4-7 PC among the groups during the first

challenge experiments showed statistical differences (p <
0.05) among the means, with better protection against
virus shedding by Komarov than LaSota.

Table 1. Serum HI antibodies levels on days 0, 21, 49,
77 and 105 days post vaccination.

Days Post Vaccination
Groups 0 21 49 77 105
Group 1 NDA 1.9 NDA NDA NDA
Group 2 NDA 1.9 NDA NDA NDA
Group 3 NDA 222.9 55.7 6.5 NDA
Group 4 NDA 33.8 128.8 55.7 8.0
NDA = No Detectable Antibody

The specified days PV reflects the days the
different batches of birds in groups were challenged.



Okwor et al., The J. Anim. Plant Sci. 26(5):2016

1231

Table 2. Percent organ distribution and persistence of virus in tissues of batches of chickens in G2, G3 and G4 after challenge with velogenic NDV.

Days PC Mean Organ
Distribution2 4 7 11 14 21 28

Challenges G2 G3 G4 G2 G3 G4 G2 G3 G4 G2 G3 G4 G2 G3 G4 G2 G3 G4 G2 G3 G4 G2 G3 G4
1st batch Challenge 80 60 56.7 100 90 80 100 86.7 93.3 NS 76.7 20 NS 60 0 NS 0 0 NS 0 0 93.3 53.3 35.7
2nd batch Challenge 83.3 76.7 43.3 100 100 86.6 100 93.3 90 NS 73.3 40 NS 50 0 NS 0 0 NS 0 0 94.4 56.2 37.1
3rd batch Challenge 80 80 73.3 100 100 86.6 100 96.7 93.3 100 86.7 56.6 NS 76.6 10 NS 10 0 NS 0 0 95.5 64.3 45.7
4th batch Challenge 73.3 83.3 76.6 100 100 86.6 100 100 96.6 100 93.3 80 100 76.6 40 100 23.3 0 NS 0 0 82.2 68.1 54.3
NS = No Sample: no chicken survived.

Table 3: Geometric mean titre (GMT) values of NDV  shed in the faeces of batches of chickens in G2, G3 and G4 after challenge with velogenic NDV and isolation in embryonated eggs.

Days PC
2 4 7 11 14 21 28

Challenges Statistic G2 G3 G4 G2 G3 G4 G2 G3 G4 G2 G3 G4 G2 G3 G4 G2 G3 G4 G2 G3 G4
1st batch
Challenge

Mean±SE
GMT

41.2
±8.1a

16.0

14.0
±4.8a

4.9

7.4
±2.9a

3.0

108.4
±15.7b

84.4

24.0
±5.8b

16.0

15.6
±5.9b

8.6

108.8
±16.0b

90.5

24.4
±6.0b

14.9

16.6
±6.0b

9.8

0±
0.00c

NS

18.8
±5.7a

9.5

2.3
±1.6c

1.4

0±
0.00c
NS

10.4
±4.1c
4.0

0±
0.00c

0

0±
0.00c

NS

0±
0.00d

0

0±
0.00c

0

0±
0.00c

NS

0±
0.00d

0

0±
0.00c

0
2nd batch
Challenge

Mean±SE
GMT

43.2
±8.7a

18.4

17.6
±6.5a

8.6

5.3
±2.8a

2.6

133.6
±20.2b

84.4

29.6
±4.1b

26.0

13.6
±3.9b

8.6

123.2
±17.8b

97.5

23.6
±4.3b

17.1

15.8
±4.1b

10.6

0±
0.00c

NS

20.1
±6.8a

9.2

3.9
±1.8c

2.0

0±
0.00c

NS

6.8
±3.1c

3.0

0±
0.00d

0

0±
0.00c

NS

0±
0.00d

0

0±
0.00d

0

0±
0.00c

NS

0±
0.00d

0

0±
0.00d

0
3rd batch
Challenge

Mean±SE
GMT

28.0
±6.0a

17.3

15.2
±5.2a

8.0

10.2
±3.6a

4.9

120
±18.1b

90.5

32.0
±7.9b

27.9

18.4
±5.8b

13.9

117.2
±20.1b

78.8

32.0
±7.8b

27.9

18.0
±5.6b

13.9

56.0
±17.8c

55.7

21.2
±6.7c

14.9

0±
0.00c

0

0±
0.00d

NS

14.4
±5.1a

8.0

0±
0.00c

0

0±
0.00d

NS

0±
0.00d

0

0±
0.00c

0

0±
0.00d

NS

0±
0.00d

0

0±
0.00c

0
4th batch
Challenge

Mean±SE
GMT

34.4
±9.2a

9.8

18.4
±4.8a

11.3

12.0
±3.2a

6.1

104.4
±17.5b

73.3

33.2
±7.2b

29.5

19.6
±6.5b

10.6

101.6
±17.5b

73.3

25.6
±6.8b

22.6

25.6
±6.7b

21.1

83.2
±13.4b

64.4

21.2
±6.0a

14.9

8.2
±3.0a

5.3

10.4
±6.2a

4.0

14.2
±6.8a

9.2

2.0
±1.6c

1.4

2.0
±1.6c

1.4

3.4
±1.9c

1.7

0±
0.00d

0

0±
0.00d

NS

0±
0.00d

0

0±
0.00d

0
Different superscript indicate significant difference within group means along the row at p < 0.05 (one-way ANOVA)
NS = No Sample: no chicken survived.
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Figure 1: Comparison of geometric mean HA titres and therefore the level of protection against virus shedding by
the vaccines during the 1st , 2nd ,3rd and 4th batch challenges in  G2, G3 and G4.

DISCUSSION

The results of this investigation showed that
vaccination with La Sota or Komarov did not prevent the
replication of Kudu 113 virus in the tissues of the
vaccinated birds. It also did not prevent the shedding of
the virus in the faeces of the infected birds. These
findings with Kudu 113 virus is in agreement with that
reported for other isolates of velogenic NDV in others
parts of the world (Kapczynski and Kings, 2005; Miller et
al., 2007,  Van Boven et al., 2008; Miller, 2008; Miller et
al., 2009; Rue et al., 2011; Carrasco et al, 2016

The result however showed that vaccination
significantly reduced viral replication and shedding.
When compared with the control, the two vaccines
significantly reduced virus shedding in the vaccinated
chickens. According to Miller et al., (2009) vaccination
will significantly decrease the amount of virus shed in
saliva and faeces of vaccinated birds when compared to
non-vaccinated birds. Miller et al., (2013) reported that
the amount shed will depend on the immunity of the host,
the host species infected, the amount and virulence of the
challenge virus, the dose and type of ND vaccine and the

time between vaccination and challenge.. Our study
showed that both vaccines used significantly reduced
viral shedding in vaccinated birds when compared with
unvaccinated birds. However Komarov showed better
protection against viral shedding when compared with La
Sota. It may therefore suggest that Komarov vaccine
matched Kudu 113 than La Sota vaccine
phylogenetically. Miller, (2008) showed that increasing
the antigenic relatedness of live NDV vaccines virus to
the likely virulent challenge virus would improve the
efficacy of the vaccine by decreasing the amount of
challenge virus shed from vaccinated poultry.

In our study, we were able to detect viruses in
the tissue of challenged birds from day 2 PC which
increased significantly with peak at days 4 - 7 PC.
Previous studies have demonstrated peak virus isolation
in vaccinated birds after challenge from day 2 – 5PC
(Carrasco et al., 2008; Miller et al., 2009; Morales et al,
2011). In unvaccinated birds virus isolation continued
and persisted as long as the animal showed clinical signs
of the disease and the virus was shed precipitously in
their faeces. For the vaccinated birds, there was
significant reduction in viral shedding, though the amount
of viral shedding in their faeces was appreciable enough
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to posse transmission risks. With La Sota vaccination,
virus was isolated from day 2 to day 21 PC and the
number positive for virus in tissues and faeces
significantly reduced. With Komarov vaccination, virus
was isolated from day 2 to day 14 PC and the number
positive for virus in tissues and faeces showing better
reduction than those vaccinated with La Sota showing
that birds vaccinated with ND vaccine Kamorov showed
better reduction or protection against virus replication
and shedding when challenged with the velogenic virus.

Reduction in viral replication and shedding were
higher when the circulating antibody levels were high in
both cases. The higher the antibody levels in the chickens
as seen during the 1st batch challenges, the more the
protection against replication and shedding. It has been
shown that a high threshold of humoral immunity can
reduce viral replication, independent of genotype of the
vaccine (Cornax et al., 2012; Choi et al., 2013; Guo et
al., 2014). The authors demonstrated that higher levels of
NDV antibodies are required to stop viral replication
when compared to what is required to induce clinical
protection. Transmission studies indicate that vaccinated
birds with low or undetectable antibody titres may be
protected against disease and mortality but that infection
and transmission may still occur and quantitative
analyses show that Newcastle disease virus is highly
transmissible in poultry with low antibody titres (Van
Boven et al., 2008). . As a consequence, herd immunity
can only be achieved if a high proportion of birds have a
high antibody titre after vaccination.

The use of mesogenic vaccines especially in
secondary vaccination of poultry have been reported to
offer the best protection in both clinical disease and
mortality and in reduction of virus shedding (Miller et al.,
2007; Esaki et al, 2013). Different strategies have been
used to produce vaccines that can give better protection
from clinical disease, mortalities and virus shedding
following contact with velogenic virus in vaccinated
birds. The use of live recombinant vaccine or vaccines of
the same genotype as the expected field challenge have
been shown to protect birds more by the birds showing
less virus being shed in the oropharyngeal and cloacal
swabs when compared with B1 and La Sota strains
(Miller et al., 2007). They observed that genotypic
differences between vaccine and challenge virus did not
diminish ability of vaccines to protect against disease but
genotypic similarity did reduce virus shed and may
reduce transmission. Therefore the more closely related
the vaccine is to the likely field strains the more specific
neutralizing antibodies produced and consequently the
decrease in the amount of challenge virus shed from
vaccinated poultry. Vaccines homologous with the
challenge virus will reduce oral and cloacal shedding
significantly more than the heterologous vaccines (Miller
et al., 2013). It is important to know the characteristics
and virulence of the velogenic NDV circulating in a

country and which vaccines provide the largest decrease
in velogenic NDV shed so that less virus is shed into the
environment. In the field, multiple factors may decrease
the effectiveness of vaccination thus making the antibody
specificity more important. Further investigation as to the
best vaccine for individual situations, focusing not only
on prevention of clinical disease and mortality, but also
on decreasing the amount of virus shed from vaccinated
birds is an important consideration in countries with
endemic velogenic NDV. Reduction of viral shed from
vaccinated birds infected with NDV could potentially
minimize the impact of an outbreak and help to prevent
spread of disease.

This study suggests that the mesogenic vaccine,
Komarov, is closely more more closely related to the
velogenic virus under study than the lentogenic vaccine,
La Sota. Komarov vaccines where applicable will show
more ability to reduce viral shedding and therefore better
enhance the role of vaccination in ND control by
reducing virus transmission from infected birds. In
Nigeria (and possibly in other countries with velogenic
ND) where ND is endemic with velogenic field stains
being common and where the use of velogenic vaccine is
allowed, the use of Komarov will reduce the amount of
virus shed into the environment and enhance ND control.
Where Komarov cannot be used (as in some countries or
age or production groups of birds) strategic and frequent
application of La Sota vaccine to maintain high
circulating antibodies will reduce virus shedding.
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