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Abstract

This study was conducted to evaluate multivalent inactivated infectious bronchitis
(IB) vaccine from the commercial IB (H120, Ma5 and 4\91) strains on the Abs response
(titre) in chicks reared up to 40 days. Two hundred and fifty broilers (Ross breed) at one
day old were divided randomly into 5 groups (50 chicks of each group) diet and
drinking water offered ad libitium, experimental groups vaccinated as follows: Group
A: Vaccinated with 0.2 ml inactivated IBV vaccine. Group B: Vaccinated with 0.3 ml
inactivated IBV vaccine. Group C: Vaccinated with 0.5 ml inactivated IBV vaccine.
Group D: Vaccinated with 0.25 ml inactivated ND+IB (Commercial). Group E: Control
group. All groups except the control group vaccinated with IBV at 4 days old via
subcutaneous route, and vaccinated with attenuated ND+IB (Volvac ) at one day old
via ocular route, and vaccinated with attenuated IBD (Ceva®) at 14 days old via
drinking water route, and vaccinated with live ND (La sota strain) (Boehringer®) at 10
and 20 days old via drinking water route. All groups were challenged with local virulent
IBV isolate (Variant 2 and QX) at 28 days old. Morbidity and mortality were recorded
in all the challenged birds. Blood samples were collected from jugular vein at (7, 14, 21,
28, 35 and 42) and transported to the laboratory for serum separation which were used
in the ELISA and HI test to determine the antibody titer against IBV. Statistical analysis
showed that ELISA and heamagglutination inhibition (HI) antibody titer of IB are
antigen specific after challenge with local isolated of IBV (QX and Variant2) strains,
group C were significantly (P < 0.05) higher than other groups and control group.
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Introduction

Poultry industry play important role in feed security in the world and is regarded
important source of meat according to saif et al., (1), two imported and dangerous
disease causes high economical loses, in broiler and layers, these are infectious
bronchitis (IB) and air sacculitis (AS), in different area of the world (2). Both diseases
have the ability to induce respiratory sign and reduced egg production in layers and the
interaction of E. coli and IB was studied by Shalish and Zahid, (3), they found a
relationship between these two disease. The severity of IB and high incidence of
outbreaks is due to the ability of IB virus for mutagenic activity to produce new
serotypes (4). In Irag the new serotypes were isolated and sequenced as QX and
Variant2 these two strains were studied by Zahid and Keshwan (5), this study had
confirmed the severity of variant2 in Iraq as the main cause for mortality in broiler with
nephropathogenic lesion. Out-breaks of IB frequently occurs in the field in many
countries because the virus has a tendency of frequent mutations and many variants
strain with changes in the genome have been identified (6). Controlling and prevention
of the IBV by using several types of vaccines, both live and inactivated vaccines are
employed for mmunization against 1B. Hasan and Zahid, (7) Proved that immunization
by using a IBV live vaccine prepared from three vaccinal strains of IBV (H120, Ma5
and 4/91) gave protection against challenge with IBV (QX and Variant2). Accordingly,
the protection afforded by vaccines strains against field isolates must be assessed. The
main interest of serotyping IBV is to determine the prevalence of IBV strains in the
field and to compare them with the IBV strains used in the vaccination programs, since
the heterologous protection can break through the immunity induced by vaccines, make
it difficult to establish effective vaccination control. The objective of the present study
was to investigate the efficacy of a trivalent killed vaccine from vaccinal strains (H120,
Ma5 and 4/91). The immune response following vaccination as well as protection to
challenge was evaluated.

Materials and Methods

Two hundred and fifty broiler chicks (Breed: Rose 308, Origin: Belgium) were
brought in good condition from AL-Anwar Hatchery-Baghdad. The chicks weight at
hatching was with an average of 39.3 gm, they were divided randomly into 5 groups,
each group contained 50 birds in poultry field distance 8 x 4 m divided into five groups
by plastic barriers and the ground mattress with wood sheavers litter and supplemented
all management requirements as poultry hygiene standardization. Lighting and
ventilation were controlled according to Allam (8). Experimental groups vaccinated as
follows: Group A: Vaccinated with 0.2 ml inactivated IBV vaccine. Group B:
Vaccinated with 0.3 ml inactivated IBV vaccine. Group C: Vaccinated with 0.5 ml
inactivated IBV vaccine. Group D: Vaccinated with 0.25 ml inactivated ND+IB
(Commercial). Group E: Control group. The groups A, B, C were vaccinated with 1BV
vaccine was prepared by passage on chicken embryo and tissue culture. All groups
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except the control group vaccinated with IBV at 4 days old via subcutaneous route, and
vaccinated with attenuated ND+IB (Volvac®) at one day old via ocular route, and
vaccinated with attenuated IBD (Ceva®) at 14 days old via drinking water route, and
vaccinated with live ND (La sota strain) (Boehringer®) at 10 and 20 days old via
drinking water route. All groups were challenged with local virulent IBV isolate
(Variant 2 and QX) at 28 days old. The blood samples were collected from jugular vein
at (7, 14, 21, 28, 35 and 42) to evaluate the antibody titre against IBV disease by ELISA
and HI test according to (9). All the challenged birds were observed daily for 6-10 days
post challenge, morbidity (respiratory and nervous signs) and/or mortality were
recorded (10). The Statistical Analysis System- SAS (11) was used to clarify the effect
of different factors in parameters study. Least significant difference-LSD multiple range
test was used to significantly compare between means in this study.

Results and Discussion

The result showed that the maternal immunity (M.I) of 18-serum sample out of 250
one-day old chicks (before division into groups) as shown by ELISA and HI test was
(15671.54+1654) and f(398.4+33.6) respectively. This result was in agreement with
Hamal et al., (12), who demonstrated that there are several serotypes of IBV reached the
reproductive system of chickens (hens vaccinated by IB attenuated vaccine at early
breeding stages followed by oil emulsion at 18 weeks) resulted in activation of the
mucosal immunity in the reproductive tract causing direct release of IBV antibodies into
the eggs. During the development of the reproductive tract of the hens, some of
stimulated lymphocytes localized in the lamina propria of the oviduct and in the stroma
of the ovary. Antibodies produced locally in these organs usually represent a significant
source of the transferred antibody to the eggs (13). These findings agree with data
obtained by Gharaibeh et al. (14) who found that the IBV had the second highest
transfer rate (maternal Ab titer) among ten broiler diseases (chicken anemia virus,
infectious bursal disease virus, laryngotracheitis virus, Mycoplasma gallisepticum
Mycoplasma synoviae, Newcastle disease virus, and reovirus) at 37 weeks of stocks
breeder. The same authors found that the protection at seven days were less than 30%.
This is in agreement with Hamal et al., (12) who observed that MDA decreased
substantially at day 7, and were no longer detected at day 14. Table 1. summarizes the
Abs titers of chicks vaccinated with live vaccine ND+IB (Volvac®) at one day old via
ocular route and inactivated IBV vaccine in different doses. Sera were collected after 7
days up to 42 days and subjected to ELISA test (mean + SD) for the determination of
Abs titers. At the age of 28 days, all groups were challenged with local virulent IBV
(QX and variant) virus strains with a dose of 10> ELD50 and 10%° ELDsy, respectively.
The results showed that the Mabs in Group E (control) was persisted to an optimum
levels up to 14 days and not detected at 21 days. After challenge with virulent IBV QX
strain at (28 days) the Abs increased at 42 to 14938.6+213.3 compared to virulent IBV
variant strain was recorded higher Abs titre 18002.9£248 than challenge with QX strain.
Groups (A, B, C and D) showed significantly higher (p<0.05) Abs titers in comparison
with the control group (E), (Tab 4.7). From day 7 to day 21 the Abs titers gradually
decreased in group (A to E). However, at days 28 group C (experimental vaccine in
dose 0.5 ml) had significantly higher Abs titers followed by group B (in dose 0.3 ml),
group A (in dose 0.2 ml) and group E (commercial vaccine) in comparison with control
group. At the age of 35 days (after challenge with QX strian), group C (in dose 0.5 ml)
had significantly higher (p<0.05) Abs titers compared with group (B, C and D). At the
age of 42 days, group C significantly differe (p<0.05) from B and A (7498.9+£195.6,
6168.7+£213.8 and 5346.3+£196.1) respectively, in comparison with commercial vaccine
in group D which was (5060.9+201.2) However, no significant difference was recorded

75



Al-Anbar J. Vet. Sci., Vol.: 7 No. (2), 2014 ISSN: 1999-6527

between group A and D. while the results of Abs titre at day 35 after challenge with
IBV variant strain, group C was recorded highest Abs titre among others vaccinated
groups also at day 42 group C significantly differe (p<0.05) from B and A (5865.4+308,
4488.7+246.3 and 4070.9£166.7) respectively, in comparison with commercial vaccine
in group D which was (2431.8+111.6). Comparing the result of experiment and
commercial IBV vaccine at the age of 42 days (slaughter age) demonstrated that
experimental killed vaccine group C and B (in dose 0.5 and 0.3 ml) induced
significantly higher Abs titers as compared with commercial killed vaccine group D in
dose (0.25 ml) while, group A (in dose 0.2 ml) of experimental vaccine gave Approach

results of Abs titre with commercial vaccine in group D.
Table (1) Antibody titers against 1B measured by ELISA test of different groups
(Mean = SE) in different times

Day Group A Group B Group C Group D Group E LSD
7 6709.3+250.8 | 7115.6+418.4 | 7018.8+206.4 | 6817.3+210.5 | 7136.2+350 851 52
A A A A A '
14 2111.1+62.2 | 2139.6+107.1 | 2207.2+126.5 | 2008.6+84.3 1722.4+89.7 274 63
A A A A B '
21 1071.2432.5 | 1236.8462.7 | 1445.8+56.8 | 1222.1+41.7 523+78.5 161.76
BC B A C D '
2258.1+125.8 | 3090.5+99.4 | 3961.8+202.2 | 2269.3+138.6 183.4+40.8
28 376.56
C B A C D
1873.5455.3 | 2163.8+74.6 | 2544.6+120.1 1546187 138.9+34.1
QX 35* c B A D E 227.03
1557.6+89.1 | 1899.8+62.9 | 2059.6+54.4 | 1072.3+41.8 138.9+34.1
V 35* B A A c D 169.81
OX 42# 5346.33:196.1 6168.7(;:213.8 7498.95195.6 5060.?)1201.2 14938.21213.3 58124
N 4070.9(;:166.7 4488.76:246.3 5865.;1308 2431.8[;:111.6 18002,£i248 645.81

QX 35*: Ab titre against IBV at 35 days after challenge with (QX) strain. V 35*: Ab titre against IBV at 35 days
after challenge with (Variant2) strain.

QX 424#: Ab titre against IBV at 42 days after challenge with (QX) strain. V 42#: Ab titre against IBV at 42 days
after challenge with (Variant2)

Group A: Vaccinated with 0.2 ml inactivated IBV vaccine at 4 days old via subcutaneous route.

Group B: Vaccinated with 0.3 ml inactivated IBV vaccine at 4 days old via subcutaneous route.

Group C: Vaccinated with 0.5 ml inactivated 1BV vaccine at 4 days old via subcutaneous route.

Group D: Vaccinated with 0.25 ml inactivated ND+1B (Commercial) at 4 days old via subcutaneous route.

Group E: Control group.

The results of (Table 2.) revealed no significant differences (P>0.05) in antibody
titers among vaccinated groups at 7 and 14 days. A significant (P < 0.05) increased
antibody titers against IBV virus in blood serum samples of the group C at days 28
group C (experimental vaccine in dose 0.5 ml) had significantly higher Abs titers
followed by group B (in dose 0.3 ml), group A (in dose 0.2 ml) and group E
(commercial vaccine) in comparison with control group. At the age of 35 days (after
challenge with QX strain), group C (in dose 0.5 ml) had significantly higher (p<0.05)
Abs titers compared with group (B, A and D). At the age of 42 days, group C
significantly differe (p<0.05) from B and A (192+19.8, 156.8+16.8 and 134.4+14.9)
respectively, in comparison with commercial vaccine in group D which was (128+16.5)
However, no significant difference was recorded between group A and D. while the
results of Abs titre at day 35 after challenge with IBV variant strain, showed that, group
C recorded highest Abs titre among others vaccinated groups also at day 42 group C
significantly differe (p<0.05) from B and A (149.7+18.1, 114.4+19.3 and 102.4+19.5)
respectively, in comparison with commercial vaccine in group D which was
(61.5+11.9). In addition, the control group (E) recorded a significant (P<0.05) increased
antibody titers as compared with vaccinal groups at (42) days old which was

76



Al-Anbar J. Vet. Sci., Vol.: 7 No. (2), 2014 ISSN: 1999-6527

(378.9+18.9) after challenge IBV (QX) strain while (457.3+21) after challenge wit IBV
(variant) strain.

Table (2) Antibody titers against 1B measured by HI test of different groups
(Mean = SE) in different times

Day Group A Group B Group C Group D Group E LSD
7 169.6+£19.1 179.2+20.9 179.2+20.9 172.8+23.4 181.9+42.2 81.711
A A A A A '
52.8+5.8 54.4+9.6 56+9.9 51.2+10.6 43.2+£10.9
14 A A A A A 27.234
21 31.3+1.8A 32+1.4 35.6x1.7 27.2+2.4 6.4+0.6 494
B AB A B C '
57.6+9.3 78.6+13.9 100.6+14 57.6+9.3 4.6+0.6
28 B AB A B c 30.25
48+5.3A 54.4+9.6 65.4+11.3 38.4+4.2 3.6+0.7
QX 35* B AB A B c 20.85
39.6+4.2 48+10.6 52.6+4.8 27.2+4.8 3.6+0.7
V 35* AB AB A B c 17.02
134.4+14.9 156.8+16.8 192+19.8 128+16.5 378.9+18.9
QX 42# c BC B c A 94.82
102.4+19.5 114.4419.3 149.74£18.1 61.5+11.9 457.3+21
V 42# BC B B c A 52.06

QX 35*: Ab titre against IBV at 35 days after challenge with (QX) strain. V 35*: Ab titre against IBV at 35 days
after challenge with (Variant2) strain.

QX 42#: Ab titre against IBV at 42 days after challenge with (QX) strain. V 42#: Ab titre against IBV at 42 days
after challenge with (Variant2)

Group A: Vaccinated with 0.2 ml inactivated IBV vaccine at 4 days old via subcutaneous route.

Group B: Vaccinated with 0.3 ml inactivated IBV vaccine at 4 days old via subcutaneous route.

Group C: Vaccinated with 0.5 ml inactivated IBV vaccine at 4 days old via subcutaneous route.

Group D: Vaccinated with 0.25 ml inactivated ND+1B (Commercial) at 4 days old via subcutaneous route.

Group E: Control group.

The results of (Tab. 1, 2) referred that there are no significant differences (P>0.05)
in antibody titers among vaccinated groups and control at 7 and 14 days old which may
be due to interferance between the maternal antibody with the vaccine strain. These
findings in this study were in agreement with Gharaibeh et al., (14) and Zahid et al.,
(15) who mentioned that the maternal antibody titers may interfere with the response to
the first and second vaccine stimulus promoting neutralization of the first vaccination
and a different response at the second one, according to high or low maternal antibodies.
The increase in Abs titre at 21 and 28 days age return to immune response of inactivated
vaccine these results are in agreement with Alexander, (16) who confirmed that the
inactivated vaccine which was used in early age of chicks led to elevation immune
response with progress of the time especially after 14-21 days of vaccination, also,
Grimes, (17) mentioned that the inactivated vaccine needed for long time about 21 days
to reach a high level of antibody production. also this is in agreement with Tzvetkov et
al., (18) and Ali et al., (19) who mentioned the inactivated oil emulsion vaccine are not
adversely affected by maternal immunity as live vaccine because the oil adjuvant acts as
stimulus of defense mechanism and disperse antigen slowly. In these circumstances,
there is a progressive stimulation of the active immunity while the passive immunity
declines and the immune system reaches full competence. The results of this study
showed a significant decrease in antibody titre in day 35 this is due to the challenge
with local isolate of IBV at day 28, generally low antibody titre post challenge with
local IBV isolate agree to the findings described by (20, 21), who showed that a low
antibody titre when infected with variant IBV strains. While the group C recorded high
protection in comparison with other vaccinated groups after challenge. The results agree
with Kapczynski, (22) who mentioned the positive relationship between high level dose
of vaccine and antibody titers, then chicks will protect after challenge test, therefore, the
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group C and B group showed a significant (P<0.05) increased antibody titers as
compared with other vaccinated groups of inactivated vaccine, may be due to increase
in the dose of antigen in the prepared vaccine (two strains of IBV) than commercial
vaccine (one strain) whereas the killed organism do not replicate in vaccinated birds or
spread between birds in the flock, these finding agreed with finding of (23, 24). The
results of the current studies showed high Abs titre in vaccinated group after challenge
these finding were in agreement with the results of Okino.,et al (25) who mentioned the
effect of tracheal memory humoral immune responses mediated by lachrymal IgG and
IgA anti-IBV antibodies, at one and five days post-infection, in the mucosa against
infection with local IBV strain. Fig. (1) Summarized the development of the clinical
signs and mortalities during 14 days post challenge with local IBV (QX) isolate at 28
days of age. The mortality was recorded dialy and represented as total number of dead
chicken in each group. The result of the present study confirmed that vaccinating
groups group (C, B and A) with experimental vaccine in different doses gave lowest
morbidity percent (20, 30 and 50) respectively, on the other hand the mortality
percentage which was (0, 10 and 30) in comparison with vaccinating group D that's
received commercial vaccine in dose 0.25 ml recorded medium percentage (morbidity
60 and mortality 30) while the control group registered the highest percentage in
(morbidity 100 and mortality 50).

Protective test

Mobidity

e

E

Fig. (1) Showed the protective levels induced by different types of vaccine and
doses in broilers chickens (Total morbidity and mortality) after challenge with IBV
virulent local QX (ELDs 10°%) at 28 days of age

Data in Fig. (2) showed that the morbidity rate in group C post challenge with local
IBV variant isolate at 28 days of age, had a significant protective level (P<0.05) rate
(30%) as compared with group (B, A, D and E) (40, 60, 70 and 100%) respectively,
while the mortality rate in group C recorded the lowest (20%), this rate was
significantly lower than (P<0.05) group (B, A, D and E) (30, 40, 50 and 70%)
respectively.
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Protective test

Mobidity

Ll ™

Fig. (2) showed the development of clinical signs and mortalities post challenge
with local IBV variant (ELDs, 10°) at 28 days of age

These results in experimental infection were in agreement with (26 and 27) who
inoculated the virulent virus at (14) days old, after two days all chicks showed
respiratory signs, depression, ruffled feathers and the lesion of dead chicks
characterized by swollen kidney and severe urate deposition. Mortality may occur in
young chicks due to respiratory or kidney infection (28). The vaccine used provided
only little protection against them. This result is in agreement with finding that reports
of in vivo cross protection often declines with decreasing S1 sequence homology
between vaccinal strain and strains used in challenge (29). The combination of these
three strains MADS, IBH120 and 4/91 gave higher levels of cross-protection to variant-2
heterologous strain and this in agreement with Terregino et al., (30) who referred to the
combination of some strains such as Mass and Conn or Mass and JMK which produce
higher levels of cross-protection to some heterogeneous strain. Also De Wit and Van de
Sande, (31) suggested that Ma5 can be used incombination with IB 4/91 vaccine and
inactivated vaccine for broad protection against different 1B serotypes. Mase et al., (32)
Reported that specific protection against IBV type, IB 4/91 or IB D274 vaccine are used
when combined with Ma5 and 1B multi vaccines, they provide broad protection and this
in agreement with this study. Also Cook et al., (33), referred to the use of heterologous
vaccine strains, broadened the protection spectrum. These results were in agreement
with (34), who referred that vaccination may induce mild signs of IB disease and
disappear, also these findings were in agreement with Terregino et al., (30) who
suggested that the bivalent IB vaccine was considered the best one on giving the highest
antibody titer. Also group A showed mild clinical signs and the morbidity rate was 50%
with mortality rate 20%.
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