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Abstract: 
    Due to Infectious Bronchitis (IB) disease outbreak in Iraq this study was carried out to evaluate 
the viability of volvac® IB+ND MLV as mixed vaccine (Newcastle serotype lasota +infectious 

bronchitis mass ) which is considered the most common vaccine for IB disease in Iraq and also to 
determine the most benefit route of administration .This study achieved by using 96 chicks and 

divided into main 3 groups, each group contain 32 birds, tow groups vaccinated with volvac® 
IB+ND MLV vaccine and the third group is control (-) ,the first tow groups  subdivided in to 
three sub group each subgroup contain 8 chicks  vaccinated with different route .First 

subgroup(A) vaccinated with  dropping route  , Second subgroup(B) by spray route and Third 
subgroup(C) by manual drinking. Antibody of humoral immunity was estimated by using ELISA 

technique that  reveled the vaccine (Newcastle serotype lasota + infectious bronchitis mass ) is 
benefit for Newcastle disease rather than for Infectious bronchitis , the antibody titer is higher for 
Newcastle disease than for Infectious bronchitis, and the most useful route is spray.  

Introduction: 

   Avian infectious bronchitis is an acute 

viral disease of chicken caused by avian 
infectious bronchitis virus (IBV) and result 
in highly contagious disease of great 

economic importance to the poultry industry 
(20). Infectious bronchitis disease is one of 

the diseases reported in flocks of layers and 
broilers in many government of Iraq (1) . 
Abbas was the first could isolate IB virus in 

Iraq in1987 ,  then (4) could isolate the IBV 
from suspected cases of broiler chickens in 

Mosul. New publication referred to record 
the disease in Sulaimaneyah ( 17) where (14) 
referred to many outbreaks of IB appeared in 

Baghdad that diagnosed with indirect ELISA 
technique , also he interpreted that due to 

vaccination with unsuitable strain of IB , all 
the IB vaccines , which used are 
commercially imported and are not matched 

with serotype that exist in layers and broilers 

, finally (2) found that attenuated live 

vaccines may be regain their virulence and 
the risk is even greater with viruses that have 
high frequencies of mutationsIB infection 

initially recognized as a disease of young 
chicks which cause respiratory disease or 

nephritis leads to mortality, reduce weight 
gain and condemnation at processing 
exclusion, later it was observed commonly 

in semi-mature & laying flock results in 
reduce egg production & anomalous egg 

(6).the inclusion of IBV in office 
International Des Epizooties (OIE) list B 
diseases signifies its economic importance. 

The disease is usually controlled by using 
live & inactivated vaccines through spray, 

ocular or intramuscular injection. 
Vaccination is only partially successful due 
to continual emergence antigenic types (11). 
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Materials and methods 
1- instruments:- 

Table( l): Tools and apparatuses used in the study. 

Instrument or Equipment Company (Origin) 

Digital Balance Jung - Germany 

ELISA - Reader Synbiotics- USA 

ELISA - Washer Synbiotics- USA 

Incubator Gallenkamp, IJK 

Sensitive Electrical balance Mettler. Switzerland 

     Chemicals:- 

Table(2): Chemicals and solutions used in sterilization  of poultry houses. 

Chemicals or Solutions Company (Origin) 

Ditol Iraq 

Formalin (40%) BDH - England 
Potassium Permanganate Iraq 

Sodium    Hypochlorite  (  Detergent) Fax- Iraq 

 

3 -Serological Tests 

3.1-  Procedure of indirect E LISA Test( 

Symbiotic - USA): 

The procedure used in this test was 
performed according to the manufacturer 

instructions listed in the PToFLOK@ IBV 
ELISA Kit (Synbiotics-USA),which is a 
rapid serologic test for the detection of IBV 

Antibody in chicken serum samples .It was 

developed primarily to aid in the detection 
of pre and post-vaccination IBV antibody 
levels in chickens. 

3. 2- Sample Dilution Procedure: 
Dilute serum samples using Dilution Buffer 

in a clean, uncoated 96 well micro titer 
plate. Setup samples and controls as shown 
in Figure-1 

 
 

Figure( 1):Micro titer plate test kit. 
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3. 3- Preparation of the Serum Dilution 

Plate 

a) Add 300 pl Dilution Buffer to each well 
of an uncoated 96 well micro titer plate. 
This plate is referred to as the serum 

dilution plate. 
b) Add 6 µl unknown serum per well as per 

Figure 1 (producing a 1:50dilution). Start 
with well A4 and end with well H9 
(moving left to right ,row by row of wells). 

c) Add 6 µl of Normal Control Serum 
(producing a 1:50 dilution) to wells A2.Hl0 

and Hl2. 
D) Aspirate and remove any liquid in 
dilution plate wells Al, ,A3 and H 11. 

e) Allow all diluted sera to equilibrate in 
Dilution Buffer for 5 minutes before 

transferring to an IBV antigen coated 
ELISA plate. 
 f) Diluted sera should be tested within 24 

hours. 
4- Preparation of IBV Positive Control 

An IBV Positive Control Serum has been 
provided with this kit. Dilute the 
appropriate volume of IBV Positive Control 

Serum with Dilution Buffer (1:50) in a 
clean, glass test tube. For example, dilute 6 

pl of Positive Control serum in 300 pl 
Dilution Buffer. Mix well. 150 pl of diluted 
IBV Positive Control is needed per ELISA 

plate. 
5- Preparation of Conjugate Solution 

The horseradish peroxidase conjugated anti-
chicken IgG (H+L) is supplied in HRP 
Stabilizer. Dilute 100 pl stock conjugate in 

10 ml Dilution Buffer (1:100 dilution). Mix 
well. This 10 ml preparation will supply 

sufficient conjugate for one 96 well ELISA 
plate. 
6- Preparation of lX Wash Solution 

Dilute 20mI concentrated Wash Solution in 
380 ml laboratory grade distilled water 

(1:20). Mix well. Approximately 400 ml 
Wash Solution is needed for each9 6 well 
ELISA plate. 

7- Preparation of the Substrate Solution 

The Substrate Solution is ready to use. Each 

plate will require approximately1 0 ml 

substrate solution.For best results ,the 
substrate solution must be equilibrated to 

room temperature before use. 
8- Preparation of lX Stop Solution 

Dilute 2.5 ml concentrated Stop Solution in 

10 ml laboratory grade distilled water (l:5). 
Mix well. Approximately 12.5 ml Stop 

Solution is needed for each9 6 well ELISA 
plate. 
9- ELISA Test Procedure 

a) Remove an IBV antigen coated test plate 
from the protective bag and label according 

to dilution plate identification. 
b) Add 50 µl Dilution Buffer to all wells on 
the test plate. 

c) Add 50 pl.1 diluted IBV Positive Control 
Serum to wells A l, .A3 and H ll. Discard 

pipette tip. 
d) Using an 8 or 12 channel pipette 
transfer5 0 pl /well of each of the diluted 

serum samples and Normal Control Serum 
samples from the dilution plate to the 

corresponding wells of the IBV coated test 
plate. Discard pipette tips after each row of 
sample is transferred .Transfer of samples 

to the ELISA plate should be done as 
quickly as possible. 

e) Incubate plate for 30 minutes at room 
temperature. 
10- Washing Procedure 

f) Tap out liquid from each well into an 
appropriate vessel containing bleach or 

other decontamination agent. 
g) Using an 8 or 12 channel pipette (or 
comparable automatic washing device), fill 

each well with approximately 300 Wash 
Solution. Allow to soak in wells for 3 

minutes; then discard contents into an 
appropriate waste container (waste 
container should contain bleach solution). 

Tap inverted plate to ensure that all residual 
liquid is removed. Repeat wash procedure 2 

more times. 
11-Addition of Anti-Chicken IgG 

Peroxidase Conjugate, substrate andStop 

Solution 

h) Using an 8 or 12 channel pipette( or 

transplanting device)dispense 100 diluted 
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conjugate( prepared as described above) 
into each assay well. 

Discard pipette tips. 

i) Incubate for 30 minutes at room 
temperature. 

j) Wash as in steps( f )and (g) above. 
k) Using an 8 or 12 channel pipette( or 

transplanting device)dispense1 00/ il 
Substrate solution into each test well 
.Discard pipette tips. 1) Incubate1 5minutes 

at room temperature, m ) Using an 8 or 12 
channel pipette( or transplanting device) 

add 100 µl diluted Stop Solution (prepared 
as described above)to each test well, n) 
Allow bubbles to dissipate before reading 

plate. 

12-Manual Processing of Data 

a) Read the plate using an ELISA plate 
reader set at 405-410 nm. Be sure to blank 
the reader as directed. 

b) Calculate the average Positive Control 
Serum absorbance( Optical Density 

[O.D.l]) using the absorbance values of 
wells A1,A3 and H11. Calculate the 
average Normal Control Serum absorbance 

using values obtained from wells A2,Hl0 
and HI2. Record both averages. 

c) Subtract the average normal control 
absorbance from the average positive 
absorbance .The difference is the Corrected 

Positive Control. 
d) Calculate a sample to positive (Sp) ratio 

by subtracting the average normal control 
absorbance from each sample absorbance 
.The difference is divided by the corrected 

positive control. Use the following equation 
format:- 

 

SP =   Sample Absorbance - Average Normal Control Absorbance 

Corrected Positive Control Absorbance 
 

e) An IBV ELISA titer can be calculated by 

the following suggested equation 
   Titer= (1.642X sp)+ 3.565 Titer: Anti log 

of  Titer 
13-Reading Results of ELISA 

Assay Control Values: 

Valid IBV ELISA results are obtained 
when the average optical density(O.D.) 

value of the Normal Control Serum is less 
than 0,250 and the Corrected Positive 
Control value range is between 0.250 and 

0.900. If either of these values are out of 
range, the IBV test results should be 

considered invalid and the samples should 
be retested. Samples testing with an Sp 
value of less than or equal to 0.150 will 

receive a 0 titer value and are considered 
negative for IBV antibody. 

Under optimal conditions* the suggested 

O.D. value ranges of 0.080 to 0.150 for 
IBV Normal Control Serum and 0.400 to 

0.850 for IBV positive Control Serum 
should be strived for to ensure the most 
consistent laboratory test results. "Optimal 

conditions are at room temperature [70 to 
75o (21 to 24"C)1.Higher room 

temperatures may result in slightly higher 
O.D.  values (17). 
Preparations of vaccine: 

   The vaccine is prepaired by diluting in 
distil water (without chlore) about 50 ml by 

using small bottle ,syringe and dropping 5 
ml by dropper for each bird in eyes, nose 
and mouth as in table (3):- 

Table 3:- number of drops in each eyes, nose and mouth 
 

eye Each eye one drop 

nose Each nose one drop  

mouth Two drops 
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The other 45ml is diluted in 2250 ml of 
distal water randomly, 500 ml  used for 

spray and the  1750 ml  for drinking after 
thirsting . 
Results and Discussion 

Infectious bronchitis (IB) is a highly 
contagious acute viral disease that causes 

high morbidity in all ages of chickens and 
high mortality in chicks less than 6 weeks 
old (6) and it is a major respiratory virus of 

chickens, as it is probably endemic in all 
countries that raise chickens (7).  A doubt 

has shown up against some IB vaccines for 
IB infection, so that this trial was 
conducted. 

 Maternal immunity: 

Maternal immunity against IB in this 

study as revealed by ELIZA was high in 
titer( table-4) When the development of the 

reproductive tract of the hens, some of the 
stimulated lymphocytes localized in the 

lamina propria of the oviduct and in the 
stroma of the ovary. Antibody produced 
locally in these organs usually represented a 

significant increase of the transferred 
antibody to the eggs (21). Poultry men 

usually in Iraq vaccinate their hens before 
laying using oil adjuvant vaccine mainly 
volvac® vaccine, and revaccinate hens after 

few months aerosally. In Europe, this 
vaccine is one of the commonly used live 

IB vaccines in commercial poultry, and 
spray vaccination of broilers at 1 day or 15 
days of age generally induces good clinical 

protection upon challenge with a virulent 
IBV strain of the same serotype ( 10 ; 21; 

8). 

Table 4:- maternal immunity for( IB ) and (ND) by ELISA in one day age. 

ND IB 

9375 6870 

9727 1028 

2238 3090 

10471 7079 

4497 7227 

3521 5467 

6331 6126 

7634 4711 

Mean = 6982,5 Mean = 5796,5 

 

Results of ELISA for chicks against IB 

and ND at 10 day-old: 

The result of the current study 

demonstrated high in mean values of 

antibody titers against ND compaired with 
IB antibody titers and  the spray method is 
the most useful route which give the higher 

results (table, 4 ). 
 

Table (4): the mean value of antibody titers of  ND,IB after 10 days of immunization 
 

Groups ND IB 

A 1222,3 301,3 

B 2773,3  618,6 

C 1787 146 

Control 174.88 133.78 
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Table (5): The antibody titers  of vaccinated groups measured by ELISA test after 10 days of 

immunization . 

Groups ND IB 

A 1513 231 

A 1275 324 

A 879 349 

B 699 333 

B 4819 954 

B 2772 569 

C 1345 111 

C 3564 145 

C 452 182 

 

The maternal antibody titers could 
interfere on the response to the first 

vaccinal stimulus promoting the 
neutralization of the first vaccination, i.e. 
high levels of maternal antibody( Mab)  

titers can interfere with vaccination (5). 
Vaccinating in the presence of high Mab 
results in the development of protective 

local immunity, while the development of 
high levels of circulating antibodies may be 

depressed (16). It is known the existence of 
IBV systemic and local Mab, the first one is 
responsible for protection against spread of 

IBV from the respiratory tract to internal 
organs via blood stream and the local Mab 

(respiratory tract) is responsible for 
protection against IBV challenge (14).The 
Mab is chiefly of the IgG class and become 

systemic after the intestinal absorption of 
the yolk. IgG from the mother can be found 

in the respiratory tract of the progeny, but 
its role in the protection, as compared to the 
IgA, is less efficient (18 ).The results of 

present study have showed that elevation in 
Ab titer in the (B subgroup) could be 

implicated to the stimulation of local 
immunity which mediated to the rout of 
vaccination (coarse spray) that lead to high 

Ab response (mainly IgA). These findings 
are in agreement with (9) who said that the 

spray vaccination with live attenuated 
vaccine induce local immunity by massive 
production of IgA compaired with a 

moderate increment in Ab titer of the (A) 
subgroup  with lower degree of antibody in 
(C) subgroup  our gained data have the 

same opinion to  (13 ) in Iran who verified 
that mixed live IB and ND vaccination 

resulted in higher antibody response by 
spray route as compared to the dropping 
route of administration  of the vaccine. 

Results of ELISA test for chicks against 

IB at 35 day-old: 

The result has showed that the highest 
mean value observed in (B)subgroup of ND  
raised to reach (6934,6), followed by (A) 

subgroups then(C)subgroup of ND (2719,6 
and 8729) respectively compaired with least 

mean values in IB subgroups  (table, 5).The 
findings in the second subgroup (highest 
Ab titer) could be mediated by quick 

decrement in the Mab at 10 days due to 
neutralizing Abs with vaccinal strains  

followed by a booster dose from the same 
strains which provides a sufficient Ab titer 
(secondary immune response).  
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Table (6): the mean value of antibody titer for ND, IB by ELISA test after 35 days 

Groups ND IB 

A 2719,6 104,66 

B 6934,6 228 

C 8729 213.66 

Control 1790 118 

   

Table (7): the antibody values  for ND, IB  determined by ELISA test after 35 days. 

 

Groups ND IB 

A 3303 92 

A 4027 121 

A 2829 101 

B 13001 337 

B 2566 158 

B 4237 189 

C 3931 262 

C 1291 231 

C 2054 148 

Control 1790 118 

 

The results of the present study agree 
with (23) who found that the large amount 

of memory cells were sensitized to produce 
additional Abs as rapid as possible after 
second vaccination with the same antigen in 

first vaccination.In the same manner, the 
results of the first and the IB subgroup (B) 

who vaccinated twice with the same 
vaccine give Ab titer higher than that , 
while control group revealed shallow 

immune response referring to termination 
of Mab.These results are in accordance with 

(11), who studied the role of IBV Mab on 

the development of active immunity to 
vaccine, they found that the Mab declined 

gradually, remaining on detectable levels up 
to 17 days. (18) observed that Mab 
decreased linearly with a mean half-life of 

five to six days. In contrast, (5) in Brazil, 
presented no appreciable antibody response 

to the first vaccinal stimulus (10th day) by 
the vaccine, in spite of low serum Mab by 
10 days. The Mab levels may interfere 

directly with the response to vaccination, 
aspects of which have been the subject of 

certain investigations (8). 
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