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 The protection of the commercially available vaccines was evaluated against two Egyptian 

variant IBV isolates that was found to be related to IS/885 variant II strain by 86% and 

84% respectively in commercial broiler chickens. The protection assessment was detected 

by clinical signs, gross lesions, detection of viral shedding in tracheal and cloacal swabs, 

estimation of kidney function tests (Creatinine and Uric acid), detection of specific IBV 

antibody titer and histopathological examination. No significant protection could be 

provided against both challenging viruses using the classical live H120, Ma5 vaccines at 

day 1 and 14 of age respectively. Also no significant protection could be provided using 2 

different inactivated vaccines at day 5 of age.  The results indicated that the used vaccine 

strains and the challenging IBV field isolates are not the same protecteotype, therefore, 

change in the program of field vaccination is required to obtain a relative improvement of 

protection. 

*Correspondence to: 

elgohary.vet@gmail.c
om 

 

1. INTRODUCTION  

Infectious bronchitis virus (IBV) is an acute highly 

contagious viral disease of respiratory and urogenital 

tract of chickens caused by the gamma-coronavirus, 

which belongs to the family Coronaviridae. The IBV 

genome encodes four main structural proteins: 

phosphorylated nucleocapsid protein (N), membrane 

glycoprotein (M), spike glycoprotein (S) and small 

membrane protein (E) (Holmes and Lai, 2001).  

The S glycoprotein is cleaved into two fragments, S1 

and S2 (Stern and Sefton 1982). IBV was firstly 

descripted as a highly contagious pathogen in 

chickens since late 1930s (Schalk and Hawn, 1931). 

During 1950s IB infection was firstly recognized in 

Egyptian farms by Ahmed (1954) and confirmed by 

Eissa et al. (1963). 

IBV is considered a major cause of respiratory 

infection in broiler and poor egg laying in breeders 

and layers, which replicated primarily in respiratory 

tract and also in some epithelial cells of the gut, 

kidney and oviduct (Cavanagh and Nagi 2003 and 

De-Wit et al., 2010), some stains of IBV can cause 

acute nephritis and urolithiasis associated with a high 

mortality rate in infected chickens (Ziegler et al., 

2002, Liu and Kong 2004, Sultan et al., 2004, Abdel-

Moneim et al., 2006 and El-Mahdy et al., 2012).  

The S1 spike protein is responsible for cell 

attachment and for a large component of immunity 

and is important in virus neutralization, which has 

been used traditionally to determine the serotype of 

IBVs (Cavanagh et al., 1997). Small changes in the 

amino acid sequences ofthe spike protein can result 

in the generation of new antigenic types, which may 

be quite different from existing vaccine types and 

may require a homologous vaccine (Adzhar et al., 

1997).  

Therefore, this study aimed at checking whether the 

classic live H120 & Ma5 IBV vaccines and Classical 

inactivated IBV vaccines [H120 strain (Volvac IB®) 

and classical H120 with variant D274 strains (ME-

Vac IB®)] that are commercially available could 

protect against IBV variant strains. 

2. MATERIAL AND METHODS 

This study was carried out at the department of 

poultry and fish diseases, during 2016 and all 

procedures and protocols approved by the Research 

http://www.alexjvs.com/
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Ethics committee of Faculty of veterinary medicine, 

Damanhour University, Egypt. 

One hundred and eighty one-day-old commercial 

broiler chicks were used in the study. Chicks were 

reared in isolated units, previously cleaned and 

disinfected. Chicks were provided with commercial 

broiler feed and water ad-libitum. 

2.1 Challenge IBV viruses 

The viruses used in the challenge were in the form of 

negative slide Haemagglutination (HA) allantoic 

fluid collected after 5th passage in SPF eggs. They 

were isolated from field broiler cases in Elbehira 

governorate, Egypt and confirmed by Nested RT-

PCR (table, 1) and characterized by sequencing. 

They were titrated in SPF eggs and were found to 

have titers (105.5 & 105.3/100ul) (Reed and Muench, 

1938). 

Thermal Cycling: Initial denaturation (Taq 

polymerase activation) was at 94 oC for 2 minutes 

followed by 35 cycles of denaturation at 94 oC for 1 

minute, annealing at 48 oC for 2 minutes and 

extension at 72 oC for 1.5 minutes and final extension 

at 72 oC for 10 minutes. The agarose gel was 1.8%. 

2.2 Infectious bronchitis vaccines 

Two commercial live attenuated vaccines: Hepra 

H120® Lot No. (86WG-1), Intervet Ma5® Lot No. 

(A180B1) and 2 commercial inactivated vaccines: 

Volvac® ND+IB KV Lot No. (1410004A), Me-

Vac® ND+IB (H120 & D274) Lot No. (1402150101) 

were used in the current study. 

 

2.3 Experimental design 

One hundred and eighty one-day-old commercial  

broiler chicks were divided into 12 groups (15 chicks 

each), chicks of groups no. 1, 2 and 3 were vaccinated 

by inactivated vaccine strain of  (Me-Vac® ND+IB ) at 

5th day of age (intramuscular i.m route) with a dose of 

0.5 ml per chick, in groups 4, 5 and 6, chicks were 

vaccinated by inactivated vaccine strain  of  (Volvac® 

ND+IB KV) at 5th day of age (i.m) with 0.5 ml per 

chick.  

The chicks of groups no. 7, 8 and 9 were vaccinated by 

live attenuated vaccine strain of (HepraViar® H120)  at 

the first day of age (intra-ocular route) with a dose of 

50 ul/chick and at the 14th day of age chicks received a 

booster dose of live attenuated vaccine strain (Nobilis 

IB® Ma5) and at 25th day of age, groups no. 1, 4, and 7 

which were vaccinated as mentioned before along with 

the non-vaccinated group no. 10 where challenged with 

IBV isolate no. 1 and groups no. 2, 5, 8 and the non-

vaccinated group no. 11 where challenged with IBV 

isolate no. 27. Group no. 12 was non vaccinated non 

challenged control group (table, 2).  

The challenge was done through intra tracheal route 

with a dose of 200 ul of 105.5 & 105.3 EID50/dose for 

viruses’ no. 1 & no. 27 respectively, At day 32, two 

birds were killed from each group and kidney and 

trachea were collected for histopathological 

examination. At 5 and 20 days of age 5 blood samples 

were collected from each group for ELISA testing and 

at 35 days 5 tracheal and 5 cloacal swabs were collected 

from each group for RRT- PCR and 5 serum samples 

were collected for kidney function tests (creatinine & 

uric acid) and  ELISA testing. 
 

Table 1. Sequences of oligonucleotides used as primers in the nested RT-PCR for IBV (Adzhar et al., 1997) 

Target 

gene 

fragment 

Primer Sequence (5'-3') 
Amplicon 

size 

IBV 

XCE3 5'-CAGATTGCTTACAACCACC -3’ 1093 

154 

217 

295 

BCEI 5'-AGTAGTTTTGTGTATAAACCA-3' 

DCEI 5'- TTCCAATTATATCAAACCAGC-3' 

MCEI 5'- AATACTACTTTTACGTTACAC-3' 

Table 2. Experimental design 

Groups 
No of chicks in 

each group 
Vaccination Age of vaccination Challenge at 25 days old 

1 

15 

Vaccinated Me-Vac® ND+IB 

At  5 days old 

With IBV isolates no. 1 

2 With IBV isolates no. 27 

3 Vaccinated non challenged  

4 

Vaccinated Volvac® ND+IB KV 

With IBV isolates no. 1 

5 With IBV isolates no. 27 

6 Vaccinated non challenged  

7 
Vaccinated with HepraViar® H120 and 

boostered by Nobilis IB® Ma5 

At 1 day old and boostered 

at 14th day old 

With IBV isolates no. 1 

8 With IBV isolates no. 27 

9 Vaccinated non challenged  

10 
Non vaccinated Challenged 

Non vaccinated 

With IBV isolates no. 1 

11 With IBV isolates no. 27 

12 Non vaccinated non challenged No infection 
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2.4 Parameters used for challenge evaluation 

2.4.1 Signs, mortalities and PM lesion 

All birds were observed daily for 14 days to record 

clinical signs, mortalities and PM lesions. 

2.4.2 Real time Reverse Transcriptase Polymerase 

Chain Reaction (RRT-PCR) 

Tracheal and cloacal swabs  were collected for virus 

detection by RRT-PCR using Verso 1-step qRT-PCR 

kit  (Thermo Scientific, Massachusetts, USA) with 

specific primers and probe named (5-A T G C T C A A 

C C T T G T C C C T A G C A-3)  as forward primer, 

and (5- T C A A A C T G C G G A T C A T C A C G 

T -3) as reverse primer and  probe (5- FAM T T G G A 

A G T A G A G T G A C G C C C A A A C T T C A-

TAMRA-3) as previously described by Meir et al. 

(2010). 

2.4.3 ELISA test (Synbiotics) 

IBV antibody test kits were supplied by Synbiotics 

Corporation, U.S. (Cat.No.13005/2). 

2.4.4 Kidney function tests 

Assaying of creatinine (Husdan and Rapaport, 1968) 

& uric acid acc.to (Arliss and Entvistle, 1981). 

2.4.5 Histopathological examination (Culling, 

1974) 

Specimens from tracheas and kidneys from 2 out of 15 

birds/group were collected from experimentally 

infected birds sacrificed at the 7th day PI (35 days old) 

and immediately preserved in 10% neutral buffered 

formalin then processed through paraffin embedding 

technique. Sections of 5 to 10 um in thickness were 

prepared and stained with haematoxylin and eosin 

(H&E) stain. 

 

 

 

Table 3. Cycle threshold (Ct) value 10 DPC from 5 

pooled tracheal and cloacal  swabs/group from groups 

no. 1, 2, 4, 5, 7, 8, 10, 11 and 12. 

Chicken 

group 

CT values of IB viral shedding using 

RRT-PCR (qPCR) 

Tracheale 

shedding 
Cloacal shedding 

1 30.71 28.71 

2 29.63 28.01 

3 Not done 

4 30.17 28.00 

5 28.65 27.38 

6 Not done 

7 30.95 32.81 

8 29.68 30.40 

9 Not done 

10 28.00 27.20 

11 27.92 26.94 

12 00.00 00.00 

 

 

Table 4. Mean values of Creatinine and Uric acid 

concentration for 5 serum samples from each chicken 

group. 

Chicken 

group 

Creatinine 

concentration 

(mg/DCL) 

Uric acid 

concentration 

(mg/DCL) 

1 0.79 7.35 

2 0.78 5.96 

3 0.46 4.31 

4 0.91 7.43 

5 0.96 8.73 

6 0.45 4.22 

7 0.80 7.22 

8 0.76 5.43 

9 0.56 4.93 

10 0.92 11.28 

11 0.97 9.17 

12 0.44 4.12 

 

Figure 1: Kidneys of vaccinated challenged birds with variant 

isolates no. 1 (chicken groups no. 1) 7 DPC showing swelling, 

paleness, and distension with ureates. 

Figure 2: Kidneys of vaccinated challenged birds with variant 

isolates no. 27 (chicken groups no. 5) 7 DPC showing swelling, 

paleness, and distension with ureates. 
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3. RESULTS 

3.1 Signs, mortalities and PM lesions recorded in the 

challenged and control groups of the experiment 

There were respiratory signs, whitish diarrhea and 

ruffled feathers in the vaccinated challenged and 

experimentally infected control group. Signs were less 

severe in groups 3 and 4 (vaccinated with live IBV 

vaccines and challenged) than the other groups. One 

bird died at day 5 post challenge in the non-vaccinated 

challenged chicken group with isolate No.1 (chicken 

group No. 10) and 2 birds died at 3 and 5 Days post 

challenge  in the non-vaccinated challenged chicken 

group with isolate No. 27 (chicken group No. 11).  

There were clear pathological lesions in all group 

chickens weather vaccinated or not and appeared as 

severe congestion in the kidneys with lobulation and 

urate deposition in ureters as shown in (Fig. 1 & 2). 

  

3.2 Shedding of challenge virus 10 DPC from 

pooled tracheal and cloacal swabs. 

All the vaccinated-challenged groups and non-

vaccinated challenged chickens secreted the 

challenge virus that was detected in the pooled 

samples with different rates (table, 3). 

3.3 Kidney function tests 

Creatinine and uric acid concentrations were higher 

in non-vaccinated infected chicken groups than the 

vaccinated challenged chicken groups as illustrated 

in (Table, 4). 

3.4 ELISA testing 

3.5 Histopathological examination 

All chicken groups showed tracheal and renal lesions 

7 DPC compared to the control non vaccinated non 

challenged group 5 as shown in Fig. 3-12. 

 
Table 5. Mean IBV antibody titre monitoring of 5 serum samples collected at 5, 20 and 35 days (10 DPC) of age 

using the synbiotics commercial ELISA kit.  

Days   

Chicken group  

Before challenge 
After challenge at 35 days 

at 5 days at 20 days 

1 

795 100 

2489 

2 4091 

3 305 

4 

902 272 

2558 

5 5596 

6 314 

7 

943 323 

1871 

8 3934 

9 342 

10 
698 65 

8471 

11 6035 

12 751 77 0 

 

 

 

 

Figure 3. Trachea of chicken infected with IBV isolate no. 1 and 

vaccinated with  Volvac® inactivated classical vaccine (Group 4) 

showing marked epithelial lining hyperplasia (arrowhead), H&E, 

X200. 

Figure 4. Kidney of chicken infected with IBV isolate no. 1 and 

vaccinated with Volvac® inactivated classical vaccine (Group 4) 

showing hypercellularity of glomeruli (arrowhead), H&E, X200. 
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Figure 5. Trachea of chicken infected with IBV isolate no. 1 and 

vaccinated with live vaccines (Group 7) showing mild hyperplasia 

of the lining epithelium (arrow), H&E, X200 

Figure 6. Kidney of chicken infected with IBV isolate no. 1 and 

vaccinated with IBV live vaccines (Group 7) showing mild 

glomerulo-nephritis (arrow), H&E, X200. 

Figure 7. Trachea of chicken infected non vaccinated with IBV 

isolate no. 1 (Group 10)  showing ulceration (arrowhead) and 

degeneration of the mucosal lining associated with submucosal 

haemorrhage (arrow), H&E, X200. 

Figure 8. Kidney of chicken non-vaccinated and infected with 

IBV isolate no. 1 (Group 10) showing marked degree of 

proliferative glomerulonephritis associated with marked 

hypercellularity of glomeruli (arrowhead), H&E, X200. 

 

Figure 9. Trachea of chicken infected with IBV isolate no. 27 and 

vaccinated with MeVac® inactivated vaccine (Group 2) showing 

congestion of the mucosal blood capillaries (arrow) and 

leukocytic infiltration (arrowhead), H&E, X200. 

Figure 10. Kidney of chicken infected with IBV isolate no. 27 

and vaccinated with MeVac® inactivated vaccine (Group 2) 

showing marked glomerular hyalinosis (arrow) accompanied with 

renal tubular degeneration (arrowhead), H&E, X200. 
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4. DISCUSSION 

In the present work, the protection of live H120, Ma5 

classic IB vaccines and two inactivated IB vaccines 

were evaluated against two Egyptian IBV isolates 

(No. 1 and No. 27) that was found to be genetically 

related to IS/885 variant II strain by 86% and 84% 

respectively using sequence analysis.  

The assessment of protection relied on (1) 

observation of clinical signs, mortalities and 

necropsy findings of both kidney and trachea. The 

clinical signs in chickens vaccinated with IBV live 

vaccines were milder than other groups; the reasons 

for the clinical protection against the challenge strain 

might be that live attenuated vaccines induced local 

immunity in the upper respiratory tract which 

prohibited the invasion of the challenge virus in the 

tracheal mucosa.  

Results of the present study agree with (Nakamura et 

al., 1991, Thompson et al., 1997, Pei et al., 2003 and 

Sasipreeyajan et al., 2012) who said that the 

vaccination may masks some clinical signs and 

prevent any mortality due to IBV infection, however 

there were obvious pathological renal lesions in the 

vaccinated groups and control infected one.  

(2) Detection of secretion of the challenge virus from 

tracheal and cloacal swabs using RRT-PCR (Meir et 

al., 2010). The three vaccination programs failed to 

prevent the shedding of the challenge virus in trachea 

and kidney which were detected in the pooled 

samples with different rate and this agreed with 

(Cook et al., 2001, El-Mahdy et al., 2012) in which 

the use of live classical and variant vaccines failed to 

prevent viral shedding and also, Abd-Elhamid et al. 

(2016) who reported IBV viral shedding in the 

tracheal swabs till 10 DPC but the least virus titer was 

in group vaccinated with IB primer® followed by 

Ma5®. 

  

(3) histopathological changes of both kidney and 

trachea, the results indicated the low protection of the 

used vaccines against the challenged viruses which 

agreed with (Cowen et al., 1987, Purcell et al., 1976, 

Albassam et al., 1986, El-Mahdy et al., 2012 and Abd 

El-Hamid et al., 2016) who reported 

histopathological changes in trachea and kidneys of 

the infected and vaccinated challenged birds with 

variant IBV.  

(4) estimation of kidney function, there was high 

increase in creatinine and uric acid in all vaccinated 

challenged groups when compared with control 

negative group and these data agreed with Abd El-

Hamid et al. (2016) who reported an increase in uric 

acid and creatinine % in all chicken groups that 

vaccinated with 3 live vaccines (H120, Ma5® and IB 

Primer®) and challenged with an 2 Egyptian variant 

II strains.  

Serum level of antibody after vaccination at 5 and 20 

days old and 10 DPC (35 days old) was also 

determined by ELISA for assurance of sero-

conversion but not for assessment of protection as it 

does not correlate with protection, but local antibody 

is believed to play role in protection of respiratory 

tract as Ignjatovic and Galli, (1994) and El-Mahdy et 

al., (2012) confirmed from their work.  

Also, it has been demonstrated before that circulating 

humoral antibody levels are of minor importance in 

the protection from IBV infection (Raggi and Lee 

1965, Darbyshire and Peters 1985, Endo-Munoz and 

Faragher 1989, and Pensaert and Lambrechts 1994). 

Figure 11. Trachea of chicken non-vaccinated and infected with 

IBV isolate no. 27 (Group 11) showing congestion of the mucosal 

blood capillaries (arrowhead) and associated with epithelial lining 

degeneration and leukocytic infiltration (arrow), H&E, X200. 

 

Figure 12. Kidney of chicken non-vaccinated infected with IBV 

isolate no. 27 (Group 11) showing hypercellularity and 

hyalinization of glomeruli (arrowhead) associated with tubular 

degeneration (arrow), H&E, X200. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4567785/#R31
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4567785/#R31
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4567785/#R15
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4567785/#R17
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4567785/#R17
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4567785/#R30
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The data obtained was matched with Ladman et al. 

(2002) who said that live attenuated vaccine 

combination of Massachusetts, Connecticut alone 

and/or boosted with an inactivated Massachusetts, 

Arkansas vaccine did not protect the respiratory tract 

and kidney of chickens after PA/Wolgemuth/98 

challenge, but Live IBV-primed chickens vaccinated 

with an autogenous inactivated PA/Wolgemuth/98 

vaccine had the highest protection against  

homologous virulent NIBV challenge on the basis of 

virus isolation. 

Concerning the evaluation of IBV vaccines used, no 

significant protection could be provided against both 

challenging viruses using inactivated or live 

vaccines. This finding confirmed that the challenging 

IBV field strains and the used vaccine strains are not 

the same protectotype, as Homologous but not 

heterologous vaccines seem to prevent detectable 

growth of challenge virus in the trachea, as 

ascertained by virus isolation, with a marked 

reduction (84%) of IBV detection in the kidneys 

(Penasert and Lamberchts, 1994).  

This leads to inability to make design of appropriate 

control programs due to the low degree of cross-

protection observed among different IBV serotypes 

and also, this indicates the necessity for accurate 

techniques to isolate, identify and constantly monitor 

this viral agent (Dolz et al., 2008). 

5. CONCLUSION  

From this study it was emphasized that the spectrum 

of protection provided by live classical vaccination 

or inactivated vaccines  in broiler chickens is very 

limited and it may needs addition of complementary 

effect by another vaccinal strain to afford a broader 

spectrum of protection and induce higher 

protectotyping. So, change in the program of 

vaccination is required to obtain a relative 

improvement of protection. 
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