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SEROLOGICAL RESPONSE VACCINATED CHICKS WITH ND IBY VACCINES

SUMMARY

One hundred and sixty one-day-old chicks were
vaccinated in this study. They were divided into 4
groups; group I and II were vaccinated with single
live attenuated vaccine either Newcastle disease
vaccine or Infectious Bronchitis vaccine separately,
while group II1 was vaccinated with a combined ND and
IB vaccine. All birds were vaccinated via occulonasal
route. The fourth group was kept as non vaccinated
negative control. Two weeks post vaccination the 4
groups were subdivided into two subgroups A and B,
twenty birds per each. Subgroup A was boostered with
single ND vaccine in all 3 groups while subgroup B
was boostered with single IB vaccine in all the three
groups. Two weeks post second vaccination, all birds
were challenged with wvirulent NDV. The level of
antibodies and the protection ©percentage were
determined using different serological methods. The
results showed that:

1- The Arithmetic Mean (AM) HI titer in the first
group (Group 1) was 2.5 Logz 2 weeks after
boostering with either ND or IB in birds of

- subgroup A and subgroup B respectively.

2- In the second group (group II), the arithmetic
mean (AM) HI titer was 3 Logz 2 weeks post
vaccination with IB vaccine. After boostering with
either ND or IB, the (AM) HI titer was S5 Logz 2
weeks post vaccination in birds of subgroup A and
subgroup B respectively.

3- The third group {(group III), the (AM) HI titer was
2.9 Logz 2 weeks post vaccination with combined
(ND+IB) wvaccine. Two weeks post vaccination with
the booster dose with ND or IB, the (AM) HI titer
was 3.9 Logz2 and 3 Log2 in birds of subgroup A and
B respectively.

4- The serum neutralization results showed that the
neutralizing index (NI)) 2 weeks post second dose
was 6, 6 in subgroup A and B in group 1
respectively and it was 2.3, 7.3 in subgroup (A
and B) in group II respectively, while it was 5.4,
3.5 in subgroup (A and B) in group:- LII
respectively.

5- The protection percentage (%) after challenged
with VVNDV (Velogenic Viscerotropic NDV) 2 weeks
post second vaccination was 89% - 75% in subgroup
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A and B in group I respectively and it was 75% in
subgroup A in group II while it was 58%-34% in
subgroup (A and B) in the group III respectively.

Keywords: Comparison, serological response, vaccinated chicks,
ND, IBVY Vaccines, alone or combined.

INTRODUCTION

Newcastle Disease (ND) and Infectious Bronchitis (IBV) are
two of the major economically important wviral respiratory
diseases of chickens. IBV is a highly contagious disease of
respiratory and urogenital tract of chickens. Young chicks
develope respiratory disease whereas adult hens reduced egg
production (HOFSTAD, 1984). Despite the use of various vaccines
and scheduling of vaccination programme still many losses due
to mortality and reduced egg production in layer and air
saculitis in broiler. Spray vaccines administrated in the
hatchery have been used to improve protection, however
serological profiling of broiler flocks after reveals poor
immune response (PARTADIREDJA et al., 1979). It has been shown
that IBV strains can interfere with NDV growth in chickens,
chicken embryos and cell culture (BEARD, 1967). Previous work
(THORNTON and MASKETT, 1973) has shown that the amount of
challenge virus withstood by chicks given ND vaccine mixed with
infectious bronchitis vaccine is less than in those given ND
vaccine alone. During recent years, injectable o0il emulsion
inactivated vaccines against ND and IBV monovalent or bivalent
have been extensively used (GOUGH et al., 1981). The purpose of
the present study was to investigate the effect of vaccination
with ND and IBV, either alone or as a combined vaccine on the
level of the immune response and the protection percentage in
vaccinated chicks due to mixing two different viruses in
combined vaccine.

MATERTAL AND METHODS

1) Chicks: One hundred and sixty l1-day-old chicks were used.
They were obtained from the United Company for Poultry
Production (UCPP).

2) Vaccines:

a- Commerg%?l living vaccine for NDV (Clone 30). It's titer
was 107"~ EIDso/ml.

b- Commercial liglng vaccine for IBV (Strain H 120). It's
titer was 107"~ EIDso/ml.
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3) Virulent Challenge Virus: Velogenic Viscerotropic NDV
(VWNDV) strain, locally isolated (SHEBLE and REDA, 1967)
with a titer of 10~ EIDso/ml.

4) Chicken Eggs: 9-10 day-old embryonated chicken eggs were
used for virus titration. The eggs were supplied by UCPP.

Experimental Design:

One hundred and sixty birds 1-day-old chicks were divided
into four groups:

Group I: Contained 40 birds were vaccinated with live
attenuated single NDV vaccine (Clone 30) via occulonasal route,
each bird received Logl0™ EIDso.

Group II: Contained 40 birds were vaccinated with live
attenuated single IBV vaccine ;Strain H 120) via oculacnasal
route, each bird received Logl0O™ EIDso.

Group II: Contained 40 birds were vaccinated with live
attenuated single IBV vaccinea(Strain H 120) via oculonasal
route, each bird received LoglQ" EIDso.

Group III: Contained 40 birds were vaccinated with live
attenuated two vaccines (Clone 30 + ND) via oculonasal route,
each bird received 2 drops from both vaccines at the same time

Group IV: It contained 40 birds, were kept as positive
control and non vaccinated negative control.

Two weeks post vaccination each group was divided into two
subgroup A and B. All the birds in the subgroup A received the
second dose (booster dose) of the vaccine with live NDV (Clone
30) via oculonasal at a dose of 0.03 ml while the birds in the
subgroup B in all three groups were boostered with a single IB
vaccine.

Two weeks post second booster dose all birds were
challenged with VVNDV, blood samples were taken every weeks.
The tested serum samples were inactivated at 56 C for 30
minutes and stored at - 20 C till the time of conducting the
serological methods. PM and virus isolation from dead birds was
performed for confirmation of the results.

RESULTS

Table (1) showed that in case of group I that vaccinated
with Clone 30 alone the arithmetic mean HI titer was (2.5) 2
weeks post first dose while it reached upto (6.5) 2 weeks post
second dose with ND and (5.4) 2 weeks post second dose with IB.
The NI was 6 in both subgroup A and B, the protective
percentage was 89% - 75% for subgroup A and B respectively.

In case of group II that vaccinated with IB (H 120) alone
the arithmetic mean HI titer was (3.0) 2 weeks post first dose
of vaccination, then it reached upto (5) 2 weeks post second
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vaccination with ND and (6.9) 2 weeks post second vaccination
with IB vaccine. The NI was 7.3 in both subgroup A and B, while
the protection percentage after challenge with VVNDV was 75% in
birds of subgroup A that boostered with ND vaccine. No
challenge was done in subgroup B.

In group III that the birds were vaccinated with both NDV
and IBV vaccine at the same time, the arithmetic HI titer was
(2.9) 2 weeks post first dose of vaccination then it reached up
to (3.9) HI titer 2 weeks post second dose of vaccination with
ND vaccine (subgroup A) and (3.0) HI titer in 2 weeks post
second dose of vaccination with IB vaccine (subgroup B). The NI
was 5.4 - 3.5 in subgroup A and B respectively. The protection%
was 58%-34% in birds of subgroup A and subgroup B
respectively.

Fig. 1, 2 and 3 cleared the development of HI titer in
chickens vaccinated with Clone 30 and IB vaccines either
combined or separated in the three groups I, II and III.

DISCUSSION

Infectious Bronchitis Virus (IBV) causes serious economic
losses in laying hens and young chicks worldwide (HOFSTAD,
1984). Highly virulent strains of NDV affect both domestic and
wild birds (BEARD and HANSON, 1984) and have been the major
problem in the poultry industry throughout the world for many
years. Avian respiratory diseases due to mixed infection by
various organisms are very common and show more severe symptoms
than diseases due to single infection (MALIK and VERMA, 1969).
Therefore, use of a mixed vaccine is preferable to that of a
single agent vaccine for prevention of the common avian
respiratory diseases.

Mixed vaccines have been become widely used. Most of these
combination products are live attenuated vaccines. Mixed 1live
virus vaccine may produce low antibody titers and the
immunologically effective period may be shorter than that
observed with live single wvirus vaccine, This inhibition in
antibody response is a result of interference, a phenomenon
demonstrated among various kinds of viruses (BRATT and RUBIN,
1968, and CROWELL, 1966). During recent years, injectable oil -
emulsion inactivated vaccines against NDV and IBV (monovalent
or bivalent) have been extensively used (GOUGH et 8l., 4977 and
STONE et al., 1978). The purpose of the present study was to
investigate possible deleterious effects on efficacy due to
mixing two different viruses in combined vaccine between IBV
and NDV. Our results indicated that the AMHI titer was 2.5 Log2
2 weeks post vaccination with ND (Clone 30) in the first group,
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after the second booster dose with ND in subgroup A the AMHI
titer reached up to (6.5) Log2 2 weeks post second vaccination
and the NI titer was 5 Logz. The Protection % after challenge
with VVNDV was 89% (Table 1 and Fig. 1). While in case of
subgroup B which took the second booster dose with IB vaccine
the AMHI titer was 5.4 Logz 2 weeks post vaccination, the NI
was (6) 2 weeks post vaccination and the protection % reached
75% post challenged with VVNDV (Table 1 and Fig. 1). In case of
group two we started the vaccination with IB vaccine at 1 day
old chicks and 2 weeks post first vaccination the subgroup A
vaccinated with ND as a booster dose and showed AMHI titer (5)
Logz 2 weeks post vaccination the NI titer was (7.3) Loga.
While the protection % after challenged with VVNDV was TaK o
case of subgroup B in which the birds were vaccinated with IB
vaccine as a boostered dose 2 weeks post first vaccination
showed AMHI titer (5.9) Logz and NI was (7.3) (Fig. 2 and Table
).

HALVORSON et al. (1991) vaccinated broiler chicks agalnst
ND and IBV at 2 weeks of age as either primary or secondary
vaccinations. The vaccine was administrated as a spray at 2
weeks of age to chicks that have received NDV alone, bronchitis
alone, both vaccines in combination. They proved that the ND
haemagglutination - inhibition response was significantly
higher in chicks recelving a primary vaccination at 2 weeks of
age than did chicks vaccinated at day 1 alone, chicks
vaccinated day 1 and 2 weeks and unvaccinated control birds.

PARTADIREDJA et al. (1979) showed that aerosol NDV vaccine
at day 1 in chicks from parents vaccinated with killed NDV
vaccine resulted in a lower or variable Hl response.

KELLEHER and LEMAR (1990) reported high mortality after
NDV challenge of broiler vaccinated in the field or the labora-
tory. After analyzing vaccine titers, they conducted that in
their study low post vaccinal enzyme - linked immunosorbent
assay (ELISA) results and poor protection were the result of
sub-optimal NNV vaccine dosages as established by WINTERFIELD
and SFApALE (1957).

HALVORSON et al. (1991) showed that a secondary
vaccination for IBV (Arkes) at 2 weeks of age resulted in
significantly higher titers than vaccination alone at day 1,
vaccination alone at 2 weeks and no vaccination. Our results
showed that the protection % was 89% in chicks of group I and
subgroup A in which they received ND as primary and secondary
dose while it reached 75% in chicks subgroup B in which they
received IB as a secondary vaccination. While in the group III
in which the birds vaccinated with the mixed combined vaccine
(IB + ND) the birds in subgroup A in which they received ND
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vaccine as a second dose their protection % was 57% while
chicks in subgroup B in which the chicks received IB vaccine as
a secondary dose, the protection % was 34%.

Our reslts is consistent with those of RAGGI and LEE
(1964) as they found that IB virus interferes with ND virus as
Jjudged by the absence of significant HI antibodies by
susceptibity to ND challenge test RAGGI, (1963) has recently
shown that IB virus is extremely small and also capable of
tremendous invasiveness (RAGGI, 1963).1t is therefore theorized
that the capacity of IB virus to rapidly invade the cells and
become a part of metabolic patterns of a cell may prevent ND
multiplication in the same cells resulting in the absence of
significant HI antibody titer and susceptibility to an ND
challenge in the majority of the birds

The same author proved that marked interference occurred
when the two viruses were given simultaneouly under field
conditicns. In the absence of IBV virus a maximal multipication
of ND virus would occurred which in all probapility would have
resulted in resistance. They found that, in all field trials,
the majority of birds given the IB and ND combination were
found to be susceptible to ND challenge coupled with the
results in obtained in the laboratory trials.

RAGGI and PIGNATTELLI (1975) reported that (Mass and
Conn) types of IBV were identified by interference in
embryonating chicken eggs ( ECE ) with the production of
haemagglutinin by the Bi isolant of NDV. This interference test
appears to be specific because the above interference was
eliminated by adding type - specific anti - IBV serum to the
IBV-NDV system , however , interference was not detectable when
fowl pox virus and infectious Laryngeotracheitis virus (ILT)
were substituted for IBV.

Our results indicated that in group III in which chicks
were vaccinated at 1 day old with mixed combined vaccine of
IBY and NBV as first dose then subgroup A received NDV as a
second dose vaccination 2 weeks post 1 st vaccination with
combined vaccine while subgroup B received IBV as a second dose
of vaccination 2 weeks post frist vaccinatation with both
vaccine. The AM haemagglution inhibition was 2.9 Logz 2 week
post vaccination with combined vaccine it reached to 3.9 Logza
HI in case of subgroup A and (3) HI titer in case of subgroup
B. Also the NI was (5.4) and (3.5) 2 weeks post vaccination of
second dose in subgroup A and B respectively ( Table 1 and Fig
3 ).The protection % dropped till 58% and 34% after challenge
with VVNDV 2 weeks post wvaccination in subgroup A and B
respectively.
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KOICHI and YOSHIKAZU (1973) proved that mixed live - virus
vaccine may produe low antibody titers and the immunologically
effective period may be shorter than observed with live single
virus vaccine. The author prepared a new mixed vacclne composed
of inacitvated NDV , and HG, protection levels of antibodies
were evident 3 weeks after vaccination , it is recognized that
interference occurs when different live viruses are mixed in a
vaccine (SOSAK et al., 1969) .This is one of the factors
responsible for reduction in the efficacy of a combined live
vaccine . On the other hand interference is not expected when
vaccine consisted of different kinds of inactlivated viruses.

From the previous results we recommended that polyvalent
vaccines perform better when made up of combined monovalent
vaccines rather than with mixed antigens that are then
emulsified. The ND ( HI ) response was significantly higher in
chicks receiving ND vaccines as a primary vaccine. In contrast
the bronchitis HI response was significantly higher in chicks
receiving bronchitis vaccine as a secondary vaccination. Also
from the previous results the combining IB and ND vaccines is
discouraged.
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Table ( 1 ) : The parameter that resulted from vaccination of
chickens with clone 30 or IB vaccine either alone or combined vaccine

(ND + ID) challenged post second dose of vaccination with VVNDV.

Weeks post vaccination

2 weeks post|2 weeks post 2 nd dose |No. of dead

Type 1 st dose of birds Protection
vaccination of vaccination /
of Total No. %
the Hl titer NI
{ AM )
vaccines HI SN |}—

Sub Sub Sub Sub Sub Sub Sub Sub
(AMT) |(NI) |group|group|group|group|group|group|group|group

(A) (B) (A) (B) {(A) (B) (A) (B)
N
(Clone 30) 2.5 ND 65 5.4 6 6 18/20|16/20 89 75
group |

B
¢ B 1208) 3.0 ND 5.0 6.9 7.3 7.3 |16/20 ND 75 ND

group II

Combined
vaccine 2.9 ND 3.9 3.0 5.4 3.5 |12/20(14/20 58 34

(IB + ND)

group III
+ ve

Control 0/20 100 100
- ve

Control 20/20 0 0
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