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Abstract 

Background: The avian infectious bronchitis virus (IBV) is a widespread virus that specifically targets the 

upper respiratory tract, kidneys, and reproductive system, it has a huge economic impact on the poultry business, 

costing millions of dollars globally each year; there is a wide variety of IBV vaccines that protect against 

different serotypes of the virus but the absence of cross-protection between imported vaccine strains and field 

strains may explain the inability to implement an effective vaccination program against IBV.  

Objective: the main aim was to evaluate the antibody production and IL6 level after broiler vaccination with 

two different IB vaccines. 

Materials and Methods:  

One hundred and sixty-one-day-old Ross 308 broiler chicks were divided into four groups (n=40), both live 

vaccine ( Nobilis IB Ma5 (classical ) and 4/91(variant serotype) strain were used to vaccinate different groups at 

1 and 14 days, ELISA kit for both IB antibody and IL6 were used to estimate changes in this parameter in all 

experiment groups. 

Results: a significant increase in antibody titer especially in the twenty-eighth-day post-vaccination in G3 

(variant Nobilis 4/91 strain vaccine) and G4 (classical and variant vaccine), which amounted to (3765 ± 2.12, 

2876.2 ± 1.92), while the second group (Classical Nobilis IB Mas5) recorded the highest antibody titers on the 

twenty-first day (2835.6 ± 3.50); also chIL6 also show continually increase with variations observed across the 

different vaccinated groups until the end of the experiment, particularly in G2  at the fourteenth day which reach 

highest concentration (64.48± 3.12). 

Conclusion :  

We conclude that all types of vaccination used in this study can elevate antibody titer but the Variant Nobilis 

4/91 strain vaccine gives equivalent protection when used alone or in combination with classical Nobilis IB Ma5 

strain vaccine also the combined vaccines of IB Ma5 and IB 4/91 variants can provide strong protection without 

negative interaction between tow vaccine on immune response, the study of interleukin 6 gives strong indication 

as it important influence in targeting immunity from humoral to cellular after boosting dose. 
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Introduction 

The poultry industry is crucial to the human food supply due to its quick production and low-cost 

protein sources. It is also a key economic sector, particularly in developing nations[1,2]. IB has a huge 

economic impact on the poultry business, costing millions of dollars globally each year due to the 

slaughter of diseased chickens[3]. Infectious bronchitis (IB) is an acute and highly contagious 

respiratory disease of chicken [4]. Avian infectious bronchitis virus (IBV) is a widespread virus that 

specifically targets the upper respiratory tract, kidneys, and reproductive system in chickens [5,6].  

The IBV virus is a specific type of enveloped RNA virus that is single-stranded, positive-sense, and 

non-segmented. It is classified within the genus gamma coronaviruses of the Coronaviridae family 

[3,7,8]. The disease is associated with different clinical signs, including respiratory symptoms such as 

nasal mucous discharge, gasping, conjunctivitis, coughing, lacrimation, sneezing, and increased 

bronchial mucus[9,10]. Effected flocks can experience a morbidity rate of up to 100%. Secondary 

bacteria also contribute to raising mortality rates. Estimates suggest that between 25 and 30 % of young 

chicks will die, especially with the virologic strains which may potentially reach up to 80% [11,12]. 

the control of infection with infectious bronchitis is based on providing a strong biosecurity program 

for managing poultry farms, and vaccination; Many vaccines and vaccination programs are available to 

immunize and protect chickens against IB infection including uses either live or killed vaccines wide 

worldwide use[13,14,15]. Worldwide, there is a wide variety of IBV vaccines that protect against 

different serotypes of the virus; often, a combination of vaccines is administered to provide greater 

protection against viruses that are prevalent in a particular area[16]. IBV vaccines utilize live 

attenuated or inactivated vaccines originating from classical or variant serotypes. In Iraq, Mass-type 

and variant vaccine strains were utilized to offer enhanced protection in poultry. The absence of cross-

protection between imported vaccine strains and field strains may explain the inability to implement an 

effective vaccination program against IBV [17,18]. this study aimed to investigate antibody production 

and changes in IL6 levels after boiler vaccinated with two types of IB vaccine.  

 

Materials And Method 

Experimental Design: 

The study included the use of 160 one-day-old Ross 308 broiler chicks. The chicks were divided into 

four groups (n=40),  all groups rearing in the poultry hall of the laboratory animal house at the College 

of Veterinary Medicine / University of Mosul for the period from 15/10/2024 until 1 /12/2024 the 

chicks were vaccinated with the IB vaccine during days (1 and 14), respectively the G1 was kept 

without vaccination and considered as a control group while G2, G3 and G4 groups were vaccinated 

with the Classical IB, Variant IB, and with both Variant and Classical IB vaccine respectively. 

 

Vaccine: 

The Nobilis IB Ma5 (classical ) and 4/91(variant serotype) strain is a live vaccine from the Netherlands 

company (MSD) that was used to vaccinate broiler chickens at (1, 14) days of age via the 

intranasal/ocular. The vaccines were dissolved in physiological saline (usually 75 ml per 2,500 doses) 

and administered via a standardized dropper. One drop should be placed a few centimeters high in one 

nostril or eye (According to the instructions of the vaccine manufacturer). 

 Collection of blood samples: 

All blood samples were collected by heart puncture in 1, 7, 14, 21, and 28 days after vaccination in all 

groups, each blood sample was put in a gel tube and allowed to coagulate. Subsequently, the serum was 
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separated by centrifugation for 10 min/ 3000 rpm [19,20], and the collected serum was stored at -20℃ 

until required[21]. 

Estimation Of IB antibody: 

An ELISA kit prepared by Bio Chek company/United Kingdom was utilized to detect the changes in 

antibody titer in all groups during the experiment time, the results of the kit were read using an ELISA 

reader at a wavelength (450 nm) within a maximum period of 15 minutes 

Estimation Of Interleukin 6 (IL-6)  level: 

The Enzyme-Linked Immunosorbent Assay (ELISA) test provided by Sunlong©, China, was utilized 

to detect the changes in blood interleukin levels following the manufacturer's recommendations. The 

standard curve was produced following the dilution of the standard using the specified standard 

dilution in each kit, and it was utilized to determine the concentration of each test parameter.the result 

of the kit were read using an ELISA reader at a wavelength (450 nm) within a maximum period of 15 

minutes 

Statistical Analysis: 

All results were analysed using Graph Prism 8, IBM SPSS Version 24 statistical programs employing a 

T-test, one-way ANOVA, and Duncan's multiple range test to explain significant differences among 

groups [22, 23]. 

Results 

1- antibody levels between different groups: 

the result of antibody titer on the first day of the trial, there were no statistically significant differences 

between any of the groups; however, on the seventh, fourteenth, twenty-first, and twenty-eighth days, 

there were significant disparities between all vaccinated and unvaccinated experimental groups which 

recorded the highest significant antibody titer the twenty-eighth-day post-vaccination in G3 (variant 

Nobilis 4/91 strain vaccine) and G4 (classical and variant vaccine), which amounted to (3765 ± 2.12, 

2876.2 ± 1.92), while the second group (Classical Nobilis IB Mas5) recorded the highest antibody titers 

on the twenty-first day (2835.6 ± 3.50). The first group (no vaccine) showed a steady decrease in 

antibodies, reaching (557.2 ± 6.76) on the twenty-one day of the experiment, Fig .1, Table 1. 
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Fig. 1. Differences in the concentration of antibodies titer between groups of vaccinated animals 

 

 

 

 

Table 1: Antibodies Titer Against IBV 

      Groups  

 

Days 

G1 

(No Vaccine) 

G2 

(Classical Nobilis 

IB Mas5) 

G3 

(Variant 4/91 

Strain Vaccine)   

G4 

(Classical And 

Variant Vaccine) 

D1 6895.4 ± 8.14 6615 ± 2.23 6573.4 ± 3.20 6582.8 ± 2.16 

D7 4494.8 ± 2.16 2602.8 ± 0.83 1766.6 ± 3.84 1334.4 ± 2.50 

D14 520 ± 14.19 A 1827.8 ± 2.16 1204.4 ± 2.88 1894.2 ± 2.77 

D21 557.2 ± 6.76 A 2835.6 ± 3.50 2165.4 ± 3.57 1983.4 ± 2.30 

D28 782 ± 4 2668.6 ± 3.97 3765 ± 2.12 2876.2 ± 1.92 

- All data represented the Mean ± SD of antibodies titer 
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- The similar Capital letter  indicates no significant difference between days within groups at 

p<0.05 

- The similar  small letter indicates no significant difference between groups  at p<0.05 

2-  Interleukin 6 levels between different groups 

When comparing the levels of response to interleukin 6 in the various groups of the experiment, it was 

found that there were significant differences between the (G1 vs. G2, G1 vs. G3, G1 vs. G4)) but it was 

found that there were no significant differences between the ( G2 vs. G3 and G4, G3 vs. G4) on the 

first day of the experiment, The seventh day of the experiment showed significant differences between 

the (G1 vs. G2, G1 vs. G3, G1 vs. G4, G2 vs. G3, G2 vs. G4 ) while in the fourteenth day of the 

experiment, statistically significant differences were recorded between the experimental groups (G1 vs. 

G2, G1 vs. G3, G1 vs. G4) ; On the twenty-first day of the experiment, statistically significant 

differences were recorded between the experimental groups (G1 vs. G2, G1 vs. G3, G1 vs. G4 ); finally 

on the twenty-eighth day of the experiment, statistically significant differences were recorded between 

the experimental groups (G1 vs. G2, G1 vs. G3, G1 vs. G4 , ), the Analysis of Fig (2) and table 2 shows 

that interleukin 6 levels continually increase until the end of the trial, particularly on the fourteenth day 

which reach highest concentration in G2 (64.48± 3.12) , with variations observed across the different 

vaccinated groups. 

 

 

 

 

 

 

 

 

 

 

 

Table 2: Estimation of chicken interleukin 6  

Groups 

 

Days  

G1 

(No Vaccine) 

G2 

(Classical Nobilis 

IB Mas5) 

G3 

 (Variant 4/91 

Strain Vaccine) 

G4 

(Classical And 

Variant Vaccine) 
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D1 20.33 ±1.52 A,a 22.33 ± 2.52 B,b 24.66± 1.52 G,b 22.00± 2.65 Y,b 

D7  20.33± 3.21 A,c 52.14 ±2.01C,d 36.35± 1.52 G,e 36.89± 3.37 I,e 

D14 20.33 ± 4.16 A, f 63.48 ± 3.12 CD,g 54.14± 1.21 O,g 56.33± 3.50 I,g 

D21 19.33 ± 1.15 A,h 48.02 ± 2.66 DE,i 44.59± 1.50 H,i 43.71± 1.23 IK,i 

D28 19.66 ± 2.08  A,j 42.70 ± 1.12 EF,n 42.26±± 2.05 H,n 42.66± 3.05 IK,n  

- All data represented the Mean ± SD of chIL6 in ug/ml 

- The similar Capital letter  indicates no significant difference between days within groups at 

p<0.05 

- The similar  small letter indicates no significant difference between groups  at p<0.05 

 

Fig.2. Difference in the concentration of chIL6 in ug/ml in vaccinated animal’s groups 
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Discussion 

The poultry industry is vital to the human food supply due to its rapid production method, which 

provides affordable protein sources. This makes it the most significant sector in the economy, 

particularly in developing nations. Numerous efforts have been made to boost broiler resistance to 

infection by vaccination since chicken health is seen as a major concern in the poultry business. Several 

diseases impact broiler farms, leading to significant economic losses[1,6,24]. The results showed no 

significant difference between all groups during the first day. This is due to the presence of a high level 

of antibodies coming from the egg (the mother), which works to protect the chicks during the first days 

of their life, and which agrees with [21,25,26,27,28], where we showed that the high level of antibodies 

in the first days of a chick’s life responsible for the presence of immunity that works to protect it from 

pathogens until its immune system develops.  

The results demonstrated that there was a significant increase in the level of antibodies to the infectious 

bronchitis virus within days in each of the working groups. while this increase did not appear in the 

control groups (unvaccinated), and the increase appeared in the workgroups as the days of the 

experiment progressed. Then it decreased on the seventh day of the experiment, and in the 

unvaccinated control group I, the decrease continued until the end of the experiment, and which agree 

with [28,29,30,31]. Subsequently, following the second vaccination at 14 days post-administration 

(doa), an elevation in antibody titers was noted until 28 doa (day of administration ) in groups, II III 

and IV, with statistically significant differences in antibody levels between these vaccinated groups (P 

> 0.05), which agree with  [21,27,28,31,32] that that difference is due to the stimulation obtained by 

vaccination with a different type of vaccine that contain different virus strain and serotypes. 

A significant increase was observed in the vaccinated groups, especially on the twenty-first and twenty-

eighth days of the experiment, The serum from the third group, which got the  (strain 4/91 vaccine 

variant) booster dose at  14 days old, recorded the highest level of antibody titer on the twenty-eighth 

day of the experiment, which agree with [28,29,31,33,35,36,37] that high level of antibodies raise after 

booster dose of vaccine to reach high level. 

 

the chicken groups vaccinated with both Nobilis® IB MA5 and Nobilis® IB 4/91, administered 

separately and concurrently at 1 and 14 days, responded with an enhanced antibody. Chickens show 

elevated IBV-specific antibody levels compared to those vaccinated on Day 1 which showed a clear 

increase in the level of antibody titer as the days progressed, this is consistent with the results obtained 

before [25,28,38,39]. When they studied the IB vaccine and its effects on antibodies in broiler 

chickens, they discovered that the vaccine was effective in terms of boosting antibodies and/ or 

working with other vaccine programs. When administered concurrently, there is no indication of any 

interference between Ma5 and 4/91, according to the manufacturer's directions [40]. Attenuated IBV 

vaccines, encompassing classical and/or variant serotypes, are employed in numerous nations based on 

their necessity to safeguard avian populations against wild-circulating IBVs within established 

regulations [25]. It was reported earlier that the combined vaccines of IB Ma5 and IB 4/91 variants can 

provide strong protection against protection well enough against the heterologous field IBV variant 

strain [41,42,43]. Similar propaganda was recorded in group 4 which received two types of IBV 

vaccine ( classical and variant ) and expressed elevated antibody titer. 

 

The results showed low-level elevated interleukin 6 on day 1 may have originated from the first chick 

stress that occurs after hatching due to thermal changes and transport;  rather than IL 6 considered as 

pro-inflammatory acute face protein, many studies reported that heat shock stress responsible for 

elevated IL-6 levels to induce protection mechanisms for tissue [44,45] there are many methods for 

activation and release of IL6  but the heat shock transcription factor 3 in chicken is responsible on the 

increased level of IL6 after environmental stress [46] this explanation agrees with results obtained by 

Al-Zghoul and his collagenous when studying the effect of post-hatching thermal manipulation and 

post hach heat shock stress on chicken IL6 expression and serum level [47].  
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Our results recorded a significant increase in the level of interleukin 6  within days in each of the 

groups of experience, especially in the vaccinated compared to an unvaccinated group, As it is known, 

interleukin 6 is one of the proinflammatory cytokines that are secreted by all immune cells, specially 

activated macrophages, dendritic cells, and various lymphocytes, as well as epithelial cells when  

secreted it activates inflammatory cells, [48, 49,50], leading to increased immune response that occurs 

in poultry with a change in the immune response towards humoral immunity after the occurrence of 

vaccine boosters,  and accompanied by an increase in cellular proliferation as a result of the response to 

antigens upon successive stimulation which agree with [28,51,52] on them work on Cytokine and 

acute‐phase protein response following vaccination against infectious bronchitis in broilers;  The 

second,  third and fourth groups showed an increase in the serum level of interleukin 6, especially on 

the fourteenth day, all groups gave a similar fluctuation pattern to those of the first vaccination and 

started to decrease from day 28 in the vaccinated groups which agree with [28,51]. 

In our understanding after 14 days the Interleukin 6 level will decrease (after booster dose in all 

vaccinated groups) this pattern may be due to using different types of IB vaccines that leak adjuvant 

induce different patterns of APPs responses between first and second vaccine administration and lead 

to medium level of stimulation of cytokine by inducing by short live Antigen-presenting cells by first 

vaccine followed by lower level after booster dose which may be due to stress responses and /or 

induced immune competence. Which agrees with [28,51,53]. 

Conclusion 

We conclude that all types of vaccination used in this study can elevate antibody titer but the Variant 

Nobilis 4/91 strain vaccine gives equivalent protection when used alone or in combination with 

classical Nobilis IB Ma5 strain vaccine also the combined vaccines of IB Ma5 and IB 4/91 variants can 

provide strong protection without negative interaction between tow vaccine on immune response, the 

study of interleukin 6 gives strong indication as it important influence in targeting immunity from 

humoral to cellular after boosting dose. 
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