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ABSTRACT
Infectious bronchitis threatens the poultry industry throughout the world, The

control of IB of the big problems in the world because of the wide variations in
serotypes and development in the virulence of strains from time to time, and nature is
very contagious, the rapid evolution in the specific tissue tropism and recombinants
because of the synchronization of infection with different virus types and the use of
live vaccines.found that the IB virus which is isolated from the recent outbreak is the
same serotype but the difference genotype compared with the strains of current
vaccine. Previous studies have indicated that the broiler vaccination with inactivated
vaccines showed significantly less virus shed if challenge with the homologous
vaccines (same genotype viruses) as compared with birds that vaccination genetically
heterologous vaccines. The current study compared the extent of protection resulting
from vaccination with live Commercial Vaccines(Volvac® IB Mass MLV, Poulvac®

IB Primer (D274), Avipro® IB M48 and mixed vaccine from (Volvac®, Poulvac® and

Avipro®)). Vaccinates werechallenged with virulent field isolate (Variant2) strain.

Weekly post-vaccination, collected serum for analytical knowledge of the amount of
antibodies using hemagglutiation inhibition test against all vaccine antigens used in
the experiment after challenge with field virulent (Variant2 isolate), examine the birds
daily to monitor the morbidity and mortality rates in selected periods for shedding
virus by real time PCRto detect and quantitate the IBV viral copy number from
clinical samples.After challenge with (Variant2) birdsvaccinated with mixed vaccine

revealed less shedding virus compared to (Volvac®, Poulvac® and AVipro®)-

vaccinated birdsboth separately.Genotypic differences between the vaccines and the

challenge virus do not reduce the ability of vaccines to protect against the disease, but

genotypic similarities reduce the virus shed and limiting its spread. The use of same
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genetically advanced vaccines and expected to provide the best protection against the

challenge with virulent field IB strains and limit the spread of poultry farming.

INTRODUCTION

Infectious bronchitis disease is the prototype of Coronaviridae, acute
respiratory and contagious disease in the chicken Saif et al., (1). IB disease is
characterized by respiratory signs of gasping, coughing, sneezing, tracheal rales and
nasal secretions. While in young chicken's characterized by severe respiratory
distress, either in laying hens are signs of respiratory distress and record a drop in egg
production with loss of internal and shell quality of eggs (2). There are many strains
of IBV have a high affinity for kidney infection (Nephropathogenic strains) and
accompanied by a high rate of mortality in infected birds (3).IB disease outbreak
could occur in vaccinated flocks as a result of the loss of cross-protection against
antigens unrelated serotypes and variant strains of the virus (4). A recent study by
Gelb et al., (5), proved that there is a significant immunological differences between
strains and this explains the lack of cross-protection between IBV strains. In other
studies proved that some vaccines as possible to stimulate protection against some
field IBV infection (6). Some researches pointed that occurs in function of genetic
diversity of variant strains origin (7). Many investigations reported to why the
vaccination programs inefficiency to antigenic diversity of different IB strains
because of possession of this disease on the genetic recombination phenomenon or the
ability of the virus to cause mutation and generate new strains (8). Emerged and
spread variant IBV strains from vaccinated flocks despite the use of many strains of
IBV as live attenuated vaccines (9). Real time polymerase chain reaction RT-PCR
assay is rapid and sensitive test was used method for the detection of nucleic acid and
used widely in the detection of pathogens and quantification copy number of nucleic
acid and analysis of gene expression (10). Therefore, the protection offered by IBV
strains vaccines against IBV field isolates must be evaluation. The main purpose of
serotyping of IBV strains is to determine the prevalence the field IBV strains and
compared with IBV strains used in the vaccination programs accordingly, the
heterologous protection can break the protection resulting from the vaccine, and this is
what makes it difficult to establish effective control of vaccination.The aim of this

study was to determine the effectiveness of live vaccines for various IBV strains of
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commercial vaccines (Vovac®, Poulvac® and Avipro®) after which it is evaluating

the immune response after vaccination and protection arising after the challenge.

MATERIALS AND METHODS

Experimental design:

Two hundred fifty broiler chicks were bought (breed: Rose 308, Origin: Belgian) in
good condition from the hatchery Alpiedr- Baghdad. And divided randomly into five
groups, each group containing fifty chicks.(A to E).The birds were primed with
attenuated live IB vaccine at one days and repeated at 10 days oldVia intraocular
injection.The birds of group A were maintained as non-vaccinated control.Group B
were administered (Volvac® IB Mass MLV 10*° EIDs;) vaccine.Group C were
administered (Poulvac® IB Primer (D274) 10° EIDs) vaccine.Group D were
administered (AVipro® IB M48 10> EIDsy) vaccine.Group E were administered
(mixed) vaccine.All groups offered at 28-days challenge with local virulent IBV strain
(Variant2). Collected blood samples from the jugular vein at (7, 14, 21, 28, 35 and 42)
to measure the antibodies titre against the IB disease by HI according to (11).
Challenge birds were monitored daily for 10 days after challenge, to record the
morbidity (respiratory and neurological signs) as well as the mortality rate.

RNA isolation and Real Time RT-qPCR:

The total RNA oftracheal, kidney tissue and fecal samples after 2 and day post
challenge at 28 days old were extracted withTRIZOL Reagent® (Invitrogen, USA)
and then cDNAswere obtained in the RT with a Superscript III Kit(Invitrogen, USA),
as described previously. The Cdnasamples were submitted to real time quantitive PCR
forthe absolute quantification of viral load, and thistechnique was conducted as
recommended Okinoet al.(12), except that the primers described by Wang andTsai (6)
were used in place of HV+ and HV- primers. A linear regression was determined
plotting the logarithmic values of the number of copy of plasmid DNA containing the
insert of gene S1 against the cycle in other organs.threshold (Ct) values, in order to
convert the Ct valuesfrom tissue samples into S1 gene copy number (12).

Challenge test:

Virulent local IBV strain (Variant2) used in the challenge in titration (100 ELDs
10*%) identified according to Reed and Muench (13). All challenge birds observed
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daily for 10 days after challenge, to monitor the morbidity (respiratory and
neurological symptoms) and mortality rate.

Statistical Analysis:

To illustrate the effect of different factors in the parameter of study used SAS system
(14). To learn significant comparison between the means in this study used least

significant difference (LSD) in multiple ranges.

RESULTS
Immunity against IB by HI test

This study aimed to evaluate the efficiency of the commercial IB vaccines with the
best vaccination program gives the highest protection post challenge with virulent
field IBV isolate (Variant2). (Table.1) showed birds vaccinated with different types of
IB commercial vaccines induced high levels of antibodies titre.At one day old, non
significant difference (P>0.05) among Ab titer of groups A, B, C, D and E (Table 1).
It indicates correct randomization of experimental birds in the five groups. At day (7,
14 and 21) Therefore, all vaccinated groups (B, C, D and E) showed a significant
difference at level (P <0.05) in antibodies titre as compared to control group(A).At 42
post-challenge with (Variant2 strain), the differences among Ab titer of all the groups
were significant (P< 0.05); the highest titres were recorded in group E, followed by
group C, B and D.Whereas the difference between the titres of groups B and D was
non-significant (P>0.05).
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Table 1. Antibody titers against IB measured by HI test of different groups
(Mean =+ SE) in different times

Day | Group A Group B Group C Group D Group E LSD
1 31.6+0.9 30.2+0.8 31+0.8a 30+0.8a 31+0.7a 3.46
7 30.2i0.4 il12.6ﬂ:0.7 50.840.8b 39.84+0.4d 58.4+0.6a 2.77
14 T5.4i0.5 ;7.210.5 84.4£1.01b | 67+0.5d 96+0.7a 2.84

21 T0.8i0.7 ;2i1.07 102.8+1.8b | 82.8+0.7d 130.4+2.1a | 5.91

28* Z.2i0.2 (1:29.4i1.9 140.8+1.4b | 112.2+1.7d | 182+1.6a 6.29
35 %O.4i1.21 ;6:4.411.27 82+1.62b 58+1.8c 199.4+2.2a | 7.08

42 :30.2i5.6 27.411.2 130.8+2.1c | 81.6+1.4d 297+1.8b 12.24

*: challenge with (Variant2) at 28 days

Group A: Control group.

Group B: Vaccinated with IBV (Volvac” IB Mass MLV strain) vaccine Via intraocular injection.

Group C: Vaccinated withIBV (Poulvac® IB Primer (D274)strain) vaccine Via intraocular injection.

Group D: Vaccinated with IBV (Avipro® IB M48strain) vaccine Via intraocular injection.

Group E: Vaccinated with IBVmixed from (Volvac®, Poulvac® and Avipro®) vaccine Via intraocular
injection.

Post challenge viral load distribution:

The results of viral load distribution of different tissues (trachea and kidney) and fecal
samples in chickens vaccinated with live vaccine in different IBV strains and
challenged with local IBV virulent Variant2 strain (100 ELDs 10*%) at 28 days of age
are listed in Tables 2, 3 and 4. The results of the viral load at 2 and 4 days post
challenge showed a high significant difference (P<0.05) between the 5 groups at 2
days, group A showed the height viral load (viral shedding) as compared with group
Eshowed the most lowest (P<0.05) viral load followed by group (C, B and D).At 4
days post challenge the same trends were recorded in the five groups with
significantly higher (P<0.05) viral load within and between the five groups. However,
group A rank in the first place followed by groups (C, B and D) in the second and

third rank respectively in compared with group E was recoded less viral shedding.
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Table 2. Distribution of viral load (RT-PCR, means £ SE) of the trachea tissue.

Eim Post challenge at 28 days old
2 days 4 days
A 3286.4+58.3a 6584.4+265.7a
B 548.4+5.2b 1695+18.01b
C 333+7.3¢ 1065.6+24.03¢
D 602.6+18.8b 1906+13.7b
E 228+3.6¢ 464.4+19.7d
LSD 115.8 500.67

Number of samples=5.

-The different small letters refer to significant differences between different columns (P<0.05)

Table 3. Distribution of viral load (RT-PCR, means = SE) of the kidney tissue.

ST Post challenge at 28 days old
2 days 4 days
A 3810+217.3a 6879.4+183.2a
B 1614.8+30.4b 1850.4+26.7b c
C 1066.8+29.7¢ 1575.2+35.9¢
D 1901.2+24.8b 2099.4+43.1b
E 783.8+14.9¢ 1199.44+31.8d
LSD 416.37 365.6

Number of samples=5.

-The different small letters refer to significant differences between different columns (P<0.05)

Table 4. Distribution of viral load (RT-PCR, means + SE) of the fecal samples.

o Post challenge at 28 days old
2 days 4 days
A 5497.4+197.2a 9834+234.5a
B 1266.2+35.3b 1669.8+13b
C 956.4+21.3¢ 1246+23.7d
D 1576.6+40.2bc 1867.6+42.1b ¢
E 676.8+14.5d 1088.8+26.3d
LSD 384.16 449.87

Number of samples=5.

-The different small letters refer to significant differences between different columns (P<0.05)

Protection test

The data in Table 5. showed that the morbidity rate in group Ehad significant lower
(P<0.05) rate (15)% followed groups (C, B and D) were recorded (20, 25 and 35)%
respectively as compared with group Awas recorded 100%. While the no mortality
rate was recorded in vaccinated groups except in groups (B and D)were recorded (5
and 8)% respectively, in compared with group A (control group) was recorded (100%)

mortality rate.
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Table S. The protective levels

Groups Morbidity % Mortality %
A 100a 100a
B 25b 5b
C 20  bc Ob
D 35 ¢ 8b
E 15 b Ob

*Number of chicks groups= 250

DISCUSSION

In the current study, evaluating the efficiency of different commercial 1B
vaccines after challenge virulent field IBV (Variant2)strain. Used in this study three
parameters to assess the resulting protection after challenge represented by clinical
protection depending on the morbidity and mortality rate, and immune protection
through determined the antibodietitres for each antigen from vaccinal strains using HI
test and viral protection in the trachea, kidney and feces as sites for the IBV
replication. Increase HI antibody at day (7, 14 and 21) returns to the immune
generated response after vaccination, these finding agreed with Nakamura et al., (15),
whom found that the increase in (IgM, IgA and IgG) antibodies begin in gradually
after vaccination with live attenuated IB vaccines, starting after the first week of the
first vaccination. Thompson et al., (16), found variation in antibodies ratios (IgM, IgA
and IgG) After examining the tracheal mucous membranes of vaccinated bird with
live attenuated IB vaccines, where 70% of the samples containing IgA and 52% and
56% of the samples containing ( IgM and IgG) respectively, due to the ability of the
virus to cause cell mediated immunity able to prohibit any virus attack. Ignjatovic et
al., (17), proved that the spray vaccination of live attenuated vaccine helps to make
rapid localized immunity with large amounts of IgA antibodies. In chicken IgM, IgG
and IgA produced as part of the immune response (18). The present study recorded a
rise in the antibodies titres in days 14 and 21 after the second vaccination (booster
doses) at 10 days of age, these finding agreed with De Wit et al., (19), found that large
amounts of memory cells stimulated to produce additional quantities of antibodies
after the second vaccination with same antigen. After the sixth day of the vaccination
antibodies detected in the vaccination site and in the blood up to the highest levels
after 21-28 days of vaccination (20). In the present study there found a significant
decrease in antibodies levels at 35 day and this goes back to the challenge with
virulent IBV strain at 28 days and in general decline occurrence in antibodies as a

result of the challenge variant IBV were similar these results with (21), which proved
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that the challenge with variant IBV strain caused a significant decrease in the levels of
antibodies due to variation in S1 antigen. While Group E recorded a high-protection
level compared with other vaccinated groups these results are consistent with Okino et
al., (12), who reported that the obtained protection after vaccination with
haemagglutinating IBV-strain is the best and highest protection, which are obtained
from non -haemagglutinating IBV-strain whenever there is any serotyping
convergence between vaccinal and challenge strains was the best immune. The rise in
Abs levels at 42-day, especially in Group E has been interpreted by Thompson et al.,
(17),Who reported that the significant elevation in immune antibodies at level (P
<0.05) after challenge in vaccinated birds compared it's level in control group (non-
vaccinated birds) is the result recognition the virus by the immune system (there are
more than 11 site Epitopes) of spike glycoprotein, which lies on the IBV envelope is
specific to stimulating antibodies. Results of Viral load revealed to decrease viral
shedding after challenge in group E compared to vaccinated groups, especially in the
trachea compared to kidney and feces these results agreed with Pei et al., (22), who
proved that the challenge with IBV isolate antigen identically with vaccinal strains
give less viral shedding compared to variant strains as well as reported (23) the
challenge with nephropathogenic IBV strains have little effect on the trachea in
comparison with kidney tissue and the results agreed with the study (24) who reported
less protection can be obtained against (nephropathogenic IBV strains) and less viral
shedding is vaccination by using similar genetically strains.So that variations in the
amino acids composition located in different regions of the S1 glycoprotein as a result
of the change of the IBV tissue tropism, virulence and antigenicity all these main
strategy of IBV to escape from mechanical defense of the host (25). In addition to the
less virus shedding in the environment, the vaccinated birds against IBV able to resist
the challenge, which requires large amounts of the virus to become infected birds

(26).

CONCLUSION

Our studies show that virus shed can becontrolled by mixed vaccines that are more

genetically similar to the challenge virus.

255



Bas.J).Vet.Res.Vol.16, No.2, 2017. ISI Impact Factor:3.461

G a9 i) 7 yhall Adand) g3 g dral) A pgd) ) Gilgl) Cilalll BeliS Ll
Pm‘ Gleé.“ ‘“,é éJL'ASL)

.G alle o padle o panll dxala c‘*;‘):a:\.\“ abal) A0S yad gall (yal gal 5 (al Y &)ﬂ

A YA

3kl x5 callall elash aan 8 Cal ol deliva sasall 4 sed) Candl) gl (2 ye 23gy

& skl Aladl Bl b dad ) UMY Cuaw alladl 8 50Kl JSLED (e el 138 e
Ol 35 sy ranaill a5 ol Al paadl ) il g Aall A Hlual) Aaall 5 ¢ DAY 5 (e YLl 8 5]y
DY eV (e Do A IB (ss ol aay Aua laldl aladin) 5 il s il ¢ 5if Calide aa (5 520
il 33 Lal 285 sl Al VDL pe Al uall Taaill 8 CEERY) o V) Laall Taaill (s 5
Cald ae ol G 1A g ldll =yl BB jedal Jlasall clalallly asSU zlaall il of ) 46
i iy L5 el CHlalillly candl Al gulall pe 4 8ally (ial Jaail) i (e s 5_paill) Auailavia
(Volvac® IB Mass MLV, sl iy jladll cilalallly malil) e dailill laall sae o 4l 2 al)
Poulvac® IB Primer (D274), Avipro® IB M48 and mixed vaccine (Volvac®, Poulvac®
a8 el adll Jhae pan (e saul (Variant2) & ball 4iall 4 32l s gl 5 885 and Avipro®™)).
@Gﬂ\ wrgall Glaatoa PENRR hemagg]uﬁation&ﬂ\ BECN | PARENE saliadll eLm;‘\J\ LS
38yl Lua g ));\L\S\ Ul c(Variant2) A jlall sl 4 3ad) & L;.J;.J\ 2z A jail) Gs r-..:';'.'ual\
Mol 4 e CadSI PCR aladiuly os il = e 48 jaal 5 jlide <l i b il gl 5 Ala¥) ¥ ans
ook Ji caiS ddaliadl AUl Al soball (Variant2) ae sl a4y pull Glisll & BV G
A )5l Ay sas e JS (®Avipros ®Poulvac «Volvac®) dailal ) galally 45 jléa s il
Iy (sl Ll (S ¢ sall (o A8 1 CAalalll 3 )08 (e JIE Y (gaal) (a5 b5 (AU G sl G
LA;\.:\LQAM\ Jﬁj’lu\ QE}M\C)“L:‘S‘JJ.‘;JM\ Qhw\e\m\ _me\wﬁﬂ\}w}ﬁM\ C_)LUA
L b WLl e sl 4laal)l sl saed) Jsell ol il (e YL g gaail
ol gall

REFERENCES

1. Cavangh, D.; Naqi, S.; Infectious bronchitis. In: Saif, Y.M.; Barnes, H.J.; Glisson,
J.R.; Fadly, A.M.; McDougald, L.R. and Swayne, D.E. (eds.) (2003).
Diseases of Poultry. 11th ed. pp. 101-119, Iowa State University Press,
Ames.

2. Cavanagh, D. (2007). Coronavirus avian infectious bronchitis virus. Vet. Res., 38:
281-297.

3. Kuo, L.; Godeke, G.J.; Raamsman, M.J.; Masters, P.S. and Rottier, P.J. (2000).
Retargeting of coronavirus by substitution of the spike glycoprotein
ectodomain: crossing the host cell species barrier. J. Virol., 74: 1393-
1406.

4. Jia, W.; Karaka, K. and Parrish, C.R. (1995). A novel variant of avian infectious
bronchitis virus resulting from recombination among three different
strains. Arch. Virol., 140:259-271

5. Gelb, J.; Jr., Y.; Weisman, B.; Ladman S. and Meir, R. (2005). S1 gene
characteristics and efficacy of vaccination against infectious bronchitis
virus field isolates from the United States and Israel (1996 to 2000).,
Avian Path., 34: 194-203.

6. Wang, C.H. and Tsai, C.T. (1996). Genetic grouping for the isolates of avian
infectious bronchitis virus in Taiwan. Arch Virol., 141: 1677-1688.

256



Bas.J).Vet.Res.Vol.16, No.2, 2017. ISI Impact Factor:3.461

7. Dhinakar Raj, G. and Jones, R.C. (1996). Protectotypic differentiation of avian

infectious bronchitis viruses using an in-vitro challenge model. Vet.
Microbiol¢. 53: 239-252.

8. Zhou, J1.Y., Zhang, D.Y., Ye, J.X. and L.Q. Cheng, (2004). Characterization of an

avian infectious bronchitis virus isolated in China from chickens with
nephritis. J. Vet. Med., 51: 147-152.

9. Gelb, J., Wolff, J.B. and Moran, C.A. (1991). Variant serotypes of infectious

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

bronchitis virus isolated from commercial layer and broiler chickens.
Avian Diseases 35:82-87.

Bustin, S. A. (2002). Quantification of mRNA wusing real-time reverse
transcription PCR (RT-PCR): trends and problem. J. Mol. Endocrinol. 29:
23-39.

Mahmood, M. S.; Siddique, M.; Hussain I. and Khan, A. (2004). Trypsin-induced
haemagglutination assay for the detection of infectious bronchitits virus.
Pakistan Vet. J., 24(2): 54-56.

Okino, C.H.; Alessi, A.C.; Montassier, M.F.S.; Rosa,. A.J.; Wang M. and
Montassier, H.J. (2013). Humoral and Cell-Mediated Immune Responses
to Different Doses of Attenuated Vaccine Against Avian Infectious
Bronchitis Virus. Viral. Immunol., 26: 259-267.

Reed, L. J. and Muench, H. (1938). A simple method of estimating fifty per cent
endpoints .Am. J. Hyg., 27,493-497.

SAS. (2012). Statistical Analysis System, User's Guide. Statistical. Version 9.1th
ed. SAS. Inst. Inc. Cary. N.C. USA.

Nakamura, K.; Cook, J.K.A.; Otsuki, K.; Huggins, M.B. and Frazier, J.A. (1991).
Comparative study of respiratory lesion in two chicken lines of different
susceptibility infected with infectious bronchitis virus: histology,
ultrastructure and immunohistochemistry. Avian Pathol. 20: 241- 257.

Thompson, G.; Mohammed, H.; Buaman, B. and Naqi, S. (1997). Systemic and
local antibody responses to infectious bronchitis virus in chickens
inoculated with infectious bursal disease virus and control chickens.
Avian Dis. 41: 519-527.

Ignjatovic, E. J. and Ashton, F. (1996). Detection and differentiation of avian
infectious bronchitis viruses using a monoclonal antibody-based ELISA.
Avian Pathol 25:721-736.

Jackwood, M.W.; Hilt, D.A.; McCall, A.W.; Polizzi, C.N.; McKinley, E.T. and
Williams, S.M. (2009). Infectious bronchitis virus field vaccination
coverage and persistence of Arkansas-type viruses in commercial broilers.
Avian Diseases, 53, 175 _183.

DeWit, J.J.; Mekkes, D.R.; Kouwenhoven, B. and Verheijden, J.H. (1997).
Sensitivity and specificity of serological tests for infectious bronchitis
virus antibodies in broilers. Avian Pathology, 26, 105 118.

Bijlenga, G.; Cook, J.K.; Gelb, A.; Jr. J. and De Wit, J.J. (2004). Development
and use of the H strain of avian infectious bronchitis virus from the
Netherlands as a vaccine: a review. Avian Pathology, 33, 550 557

Mahgoub, KM.; Bassiouni, A.A.; Manal, A.; Afify, S. and Nagwa, RS. (2010).
The prevalence of infectious bronchitis (IB) outbreaks in some chicken
farms. 1. Spotlight on the status of IB outbreaks in some chicken flocks.
Journal American Science., 6(9): 57-70.

Pei, J.; Briles, W.E. and Collisson, E.-W. (2003). Memory T cells protect chicks
from acute infectious bronchitis virus infection. Virology. 306: 376-384.

257



Bas.J).Vet.Res.Vol.16, No.2, 2017. ISI Impact Factor:3.461

23. Lambrechts C.; Pensaert, M. and Ducatelle R. (1993), Challenge experiments to
evaluate cross protection induced at the trachea and kidney level by
vaccine strains and Belgian nephropathogenic isolates of avian infectious
bronchitis virus, Avian Pathol. 22:577-590.

24. Pensaert, M. and Lambrechts, C. (1994). Vaccination of chickens
againstaBelgiannephropathogenics train of infectious bronchitis virus B
1648 using attenuated homologous and heterologous strains. Avian Path.,
23: 631-641.

25. Keeler, C. L.; Jr., K. L.; Reed, W. A.; Nix, J. and Gelb, Jr. (1998). Serotype
identification of avian infectious bronchitis virus by RT-PCR of the
peplomer (S-1) gene. Avian Dis 42:275-284.

26. Cook, J. K. A.; Orbell, S. J.; Woods, M. A. and Huggins, M. B. (1999). Breadth
of protection of the respiratory tract provided by different live-attenuated
infectious bronchitis vaccines against challenge with infectious bronchitis
viruses of heterologous serotypes. Avian Pathol. 28:477-485.

258



