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Abstract 
This study was designed to prepare and evaluate multivalent live attenuated (IBV) vaccine 

(lyophilized seed) from the commercial IBH120, 4\91 and MA5 strains in ALkindy Company 

for Drug and Vaccines Production, to reduce economical losses and increase the broad 

protection against infectious bronchitis disease in chickens. The viruses inoculated via 

chorioallontoic cavity route with 0.1 ml at 9-11 days emberyonated eggs obtained from 

unvaccinated layers against IBV, and were passaged for several times, then three equal doses 

of the strains were mixed, and the embryonated eggs were inoculated with 0.1 ml of the 

mixed vaccine. After 72 hours the allontoic fluids (Vaccine) were collected. The results of the 

infective dose of the new vaccine were 10
3.2 

EID50 /Bird. This multivalent live attenuated IB 

vaccine was tested for (safety, purity, potency, and sterility test) according to the international 

protocol steps of vaccine production. Efficacy of multivalent vaccine was evaluated 

(depending on ELISA, HI, and challenge test) by using 160 one day old (Ross 308) chicks  

divided into four equal groups (40 chicks of each group) reared in well isolated places. Group 

(A) was vaccinated with three doses (0.3 ml) of multivalent live attenuated IB vaccine, group 

(B) was vaccinated with two doses (0.2 ml), group (C) was vaccinated with one dose (0.1 ml) 

of the multivalent live attenuated IB vaccine via ocular route at the 8
th

 day of age, and group 

(D) was leaved without vaccination as a control group. Blood was collected at (1, 8, 14, 21, 

28, 35, 42) days for ELISA test. The mean titer of maternal immunity at day one of age was 

4849.8±1161.8, decreased to 69.9±35.92 at 8
th

 day of age before vaccination. The serum of 

control group was seen avuncular from IB antibodies at the 14
th

 day of age. The experiment 

showed a significant differences (p<0.05) titers resulting from use of different doses (0.3 ml, 

0.2 ml and 0.1 ml) at age of 14 days, it were 255.30±15.00, 736.60±94.00 and 545.50±17.00 

respectively in comparison with zero in control group. The challenge test carried out for 

different groups with (IB- field isolated Variant 2 strain 10
5
 EID50 / bird which was supplied 

from Veterinary Directorate) at 28 days old with 0.5 ml through ocular route. Ten birds from 

each group were taken randomly. According to the clinical signs, morbidity and mortality 

rate, gross lesion, and the antibody titer, the results carried out that protection rate in group B 

was higher than others groups, then group C and group A respectively, the test revealed 

significant differences (p<0.05) between the vaccinated groups, and also between vaccinated 

groups and control group. This study was concluded the possibility of production IB 

multivalent live attenuated vaccine (broad protection vaccine) using different IB Vaccine 

strains in chickens.     
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 المتعذد من العتر اللقاحية التجارية الحي المضعف تحضير وتقييم لقاح التهاب القصبات
 

 ػجذ الايُش زغٍُ صاهذ                              زغٍ ػهٍ زًبدٌ 

 كهُخ انطت انجُطشٌ/خبيؼخ ثغذاد            ُخ انطت انجُطشٌ/خبيؼخ انمبدعُخكه

 الخلاصة
يٍ انؼزش انزدبسَخ  نًشض انزهبة انمصجبد فٍ انذواخٍ انذساعخ نزسعُش ورمُُى نمبذ زٍ يعؼف يزؼذد هزِاخشَذ 

(MA5, 4/91, IBH120 ٌفٍ ششكخ انكُذ )يٍ خلال  الالزصبدَخانهمبزبد والأدوَخ انجُطشَخ نزمهُم انخغبئش  لإَزبج
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ظ انهمبَمٍ واعغ يٍ انسًبَخ ظذ يشض انزهبة انمصجبد انًؼذٌ فٍ انذواخٍ. رى انسمٍ ػٍ غشَك كُ انسصىل ػهً غُف

( َىو زُث يشس نؼذح يشاد ، )رى خهت انجُط انًدٍُ يٍ ايهبد غُش يهمسخ ظذ 11-9فٍ اخُخ الافشاش ثؼًش ) انًشًٍُ

 0.1ويضخذ ويٍ ثى زمٍ انجُط انًدٍُ  يشض انزهبة انمصجبد انًؼذٌ(. ثى اخزد خشع يزغبوَخ يٍ كم ػزشح نمبزُخ

 انًُزح ، أخشَذ يؼبَشح انفبَشوط وكبٌ يؼُبس انهمبذ خًغ عبئم الانُزىَظ )انهمبذ(عبػخ  72يم يٍ انًضَح وزعٍ وثؼذ 

10
3.2

 EID50 / Bird.  خعغ انهمبذ نؼذح اخزجبساد شًهذ اخزجبساد الايبٌ وانُمبوح و كفبءح انهمبذ وفمب نهخطىاد انًزجؼخ

زُث واخزجبس انزسذٌ  ELISAو HIانهمبزبد ، ورى  رمُُى كفبءح انهمبذ اػزًبدا ػهً فسص  لإَزبجفٍ انجشورىكىل انؼبنًٍ 

زذ زُث لغًذ انً أسثؼخ يدبيُغ يزغبوَخ ، سثُذ فٍ ثؼًش َىو وا Ross 308))و يئخ وعزىٌ فشش دخبج نسى ااعزخذ رى

( ثؼًش ثًبَُخ أَبو ثبنهمبذ انسٍ  A,B,C ػهً فسص الأنُضا نمسذ انًدبيُغ انثلاثخ الأونً ) واػزًبداأيبكٍ يؼضونخ 

( ونمسذ انًدًىػخ ml 0.3( ثثلاثخ خشع )Aانًعؼف أنًزؼذد ػٍ غشَك انزمطُش ثبنؼٍُ ار نمسذ انًدًىػخ ألأونً )

 فٍ زٍُ رشكذ انًدًىػخ انشاثؼخ  (ml 0.1)ثدشػخ وازذح (C) ( ونمسذ انًدًىػخ انثبنثخ(ml 0.2( ثدشػزٍُ  Bنثبَُخ )أ

(D)  ( َىو نؼًم فسص الانُضا، ار 1 ,8 ,14 ,21 ,28 ,35 ,42رى خًغ انذو ثؼًش ) يدًىػخ عُطشح. واػزجشدثذوٌ رهمُر

( (35.92±69.9ثًبَُخ اَبو انً وصم ثؼًشثؼًش َىو وازذ ورعبئم ززً    1161.8±4849.8)كبٌ يؼُبس انًُبػخ الايُخ )

انًُزح. ووفمب نفسص الأنُضا كبَذ يدًىػخ انغُطشح ثؼًش  ؼت انهىائُخ انسٍ انًعؼف انًزؼذدلجم انزهمُر ثهمبذ انزهبة انش

وخشػزبٌ وخشػخ  اٌ انزدشثخ أظهشد اٌ انًؼُبس انُبرح يٍ اعزخذاو ثلاثخ خشع .يٍ الاخغبو انًُبػُخ الايُخَىو خبنُخ  11

يغ يدًىػخ وثبنًمبسَخ  ( 17.00±545.50  94.00±736.60 15.00±255.30) وازذح يٍ انهمبذ هى ػهً انزىانٍ

ىو  ثبعزخذاو َ 28انزسذٌ ثؼًش  اخشٌ اخزجبس .(p<0.05) اخزجبس ظهشد اخزلافبد يهًخ ازصبئُب ػُذ يغزىي انغُطشح

Variant 2 strain 10انؼزشح انسمهُخ  
5
 EID50 / Bird  ٍ0.5، ثبنزمطُش ثبنؼٍُُُ نهجُطشح  انؼبيخ انهُئخوانًدهضح ي ml 

نكم  انهلانثشكم ػشىائٍ ورًذ يشالجخ انؼلايبد انغشَشَخ وَغجخ الاصبثخ وَغجخ  ار عسجذ يٍ كم يدًىػخ ػششح غُىس

 Bنًدًىػخ  شد انُزبئح اٌ افعم زًبَخ رسممذيؼُبس الأخغبو انًُبػُخ. وأظهرى لُبط انؼُبَُخ و اِفبديدًىػخ وعدهذ 

ار نىزظذ فشوق يؼُىَخ فٍ يغزىي انًؼُبس انًُبػٍ ثٍُ انًدبيُغ  Aثى خبءد ثبنًشرجخ انثبنثخ يدًىػخ  Cرهزهب يدًىػخ 

أظهشد كًب  .(p<0.05)نغُطشح ػُذ يغزىي اززًبل انًهمسخ  رارهب، وثٍُ كم يدًىػخ يٍ انًدبيُغ انًهمسخ ويدًىػخ ا

 انذساعخ أيكبَُخ اَزبج نمبزبد زُخ يعؼفخ يزؼذدح ثبعزخذاو ػزش نمبزُخ يٍ فبَشوط انزهبة انمصجبد فٍ انذواخٍ. هزِ

 الكلمات المفتاحية: التهاب القصبات المعذي ، اللقاح ، تحضير اللقاح ، تقييم اللقاح.

 

Introduction 
Infectious bronchitis virus (IBV) causes a 

highly contagious disease in chickens (1). 

The disease cause significant economic 

losses throughout the world and is able to 

spread very rapidly in non-protected birds 

(2). The respiratory tract is mainly affected 

causing tracheal rales, sneezing, coughing, 

reduced weight gain, high morbidity and 

mortality particularly in broilers. The 

urogenital tract may also affected, resulting 

in interstitial nephritis and visceral gout. 

Several tests including virus isolation, virus 

neutralization, hemagglutination inhibition, 

and ELISA have been employed to monitor 

the existing different IBV serotypes (3). (4) 

reported that the control of IB currently relies 

on vaccination with live attenuated and 

inactivated vaccines. In Iraq infectious 

bronchitis cause a major problem for poultry 

industry which found in flocks of layers and 

broilers (5). Also (6) isolated the IBV from 

suspected cases of broiler chickens in Mosul. 

(7) detected the IBV during many outbreaks 

occurred in Baghdad by ELISA. 

experimental infection has been conducted 

by (8) for virus isolation and identification in 

broilers at Kerbela governorate. (9) isolated 

the virus and gave genotype and 

characterization of  IBV from broilers farm 

in Kurdistan-Iraq which was suffering from 

respiratory signs and nephropathological 

lesions with high mortality. These farms 

were vaccinated with (4/91 and Ma5) vaccine 

strains and they isolated strains (4\91 and 

Sul\01\09). 

 

Materials and methods 

Materials 

1-Three Nobilis
®
 (MA5, IBH120, and 4/91) 

strains (Intervet Company), as lyophilized 

seed vaccine strain transported to AL-Kindy 

Company for Drug and Vaccines Production. 

2-Fertilized eggs used for propagation of live 

IBV strains were obtained from the 

agricultural research center (Abou-Greeb), 

which collected from unvaccinated chickens, 

and then transported to AL-Kindy Company 

for Drug and Vaccines Production. The 

abnormal and misshaped eggs were 

excluded, and incubated after graded. At the 

tenth day candled and sterilized with 70%  

alcohol and inoculated through a pinhole 

made at the broad end of eggs with 0.2 ml / 

egg, after dissolved vaccine vials by 
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phosphate buffer solution PBS  PH (7-7.2) 

(used eight eggs for each vaccine strain, and 

four eggs was inoculated with 0.2ml of  PBS 

as a control positive and four eggs without 

inoculation as a negative control). 

Immediately after the inoculation, the site 

was sealed with sterile paraffin wax and re-

incubated for 48 hour, candled twice daily 

and discarded the dead embryos within 24 

hour post inoculum, then collected the 

allatoic fluids. Repeat passage of the virus in 

embryonated eggs and titration of the viruses 

were made, then mixed equal doses of 

IBH120, 4/91 and MA5 then passage the 

mixture in embryonated eggs, and titration 

the product then examined it's (sterility, 

safety, and potency) according to the 

standard international protocol before used as 

alive vaccine (10). 

3-Volvac
®
 IBD MLV (Intervet): live virus 

vaccine, D 78 and 228E. 

4-Volvac
®
 ND (Intervet): live virus vaccine, 

Clon 30 and ND Lasota.  

Broiler chicks 
One hundred-sixty (Ross-308) broilers  

chicks from AL-kawther Hatchery at one day 

old were divided randomly into four isolated 

groups (A, B, C, and D (Control)) (40 chicks 

of each group) housed in the poultry house 

(the control group rear in the distance 

region), while the challenge test was carried 

out in the central animal house of the avian 

pathology department / College of Veterinary 

Medicine / Baghdad University. Preparation 

of the poultry house according to (11). The 

blood samples were collected directly from 

the heart at the first day of age to determine 

the maternal immunity. The vaccination 

programs, the route of administration and the 

day of vaccination was applied (Table 1). At 

the 8
th

 day of age blood samples from each 

group were collected for detection the Ab 

titer of IB pre-vaccination. Then vaccination 

the first three groups (A,B,C) with the new 

IB vaccine products with different doses 

(Table 2) while control group housed without 

vaccination and under strict hygienic 

measures. 

Challenge test  

Ten birds of each group including the 

control group were used. The challenged test 

was carried out with 0.5 ml of the virulent IB 

virus (field Variant 2 Strain each dose 

contained 10
5
 ELD50 / bird) given via ocular 

route. All the birds remain under observation 

for ten days post challenge to observe 

development of  the clinical signs of the 

disease.  
 

Table (1): Vaccination program of experi-

mental groups. 
 

Groups Strain 

Age 

/ 

day 

Route of 

administration 

A,B,C 

and 

D 
(control) 

ND/clon30 6 Via drinking water 

ND/Lasota 18 Via drinking water 

IBD/D78 10 Via drinking water 

IBD/D228E 22 Via drinking water 

                                                                            

Table (2): Number of doses used in 

vaccination programs. 
 

group 
Age of 

Birds 

Doses and route of 

administration 

A 

8 days 

3 doses of 10
3.2

EID50 IB 

Vaccine/eye drops 

B 
2 doses of 10

3.2
EID50 IB 

Vaccine/eye drops 

C 
1doses of 10

3.2
EID50 IB 

Vaccine/eye drops 

 Results 
According to the doses, the morbidity and 

mortality rates post challenge test distributed 

on days were seen in (Table 3). The clinical 

signs represented by respiratory signs started 

gradually at the second day post challenge 

test, ruffled feathers, depression, rales, wet 

eye, gasping and conjunctivitis with different 

degrees especially in control group, where 

the morbidity and mortality reached 100%, 

while the birds in B and C groups showed 

very mild clinical signs for short time, and 

the morbidity rate was 30% in both groups, 

but the mortality rate was zero in group B 

and 10% in group C. The ELISA antibody 

titers was increased gradually from 1st week 

post vaccination till record the highest level 

at the 3rd week in group (B) which received 

two doses of multivalent vaccine. Also there 

was statistically significant difference 

(P<0.05) between vaccinated groups and the 

control group (D) in the antibody values at 

14
th

 days of age, while at the 7
th

 day post 
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vaccination group D was showed zero 

maternal antibody titer (MAb), with respect 

to the results of group B it was higher than 

other vaccinated groups with significant 

difference from day 21 to the end of the 

experiment (Table 4). 

Table (3) represents the morbidity and mortality rates. 

Groups 
No. of 

dead birds 

Days 

post challenge 
Morbidity rate Mortality rate 

A (3 doses) 
2 4th day p.c. 

50%   b 20% b 
1 5th day p.c. 

B (2 doses) Zero Zero 30%   c 0%   c 

C (1 doses) 1 4th day p.c. 30%   c 10%  b 

D 

Control group 

(unvaccinated group) 

1 2th day p.c. 

100%  a 100% a 
4 3th day p.c. 

3 4th day p.c. 

2 5th day p.c. 

Different small letters vertically refer to significant differences at level (P <0.05 ) among groups. 

 

Table (4): ELISA antibody titers; the MAb, and Ab after vaccination.   

Groups 
Maternal 

Antibody 

8days/pre-

vaccination 
14 days 21 days 28 days 35 days 42 days 

C one dose 

4849.8 

±1161.8 

69.9 

±35.92 

545.50 

±17.00 

A 

959.5 

±169.00 

A 

2014.00 

±22.00 

C 

3364.00 

±92.00 

C 

4055.00 

±166.00 

A 

B two doses 

736.60 

±94.00 

A 

1856.00 

±142.00 

B 

2980.00 

±16500 

B 

4500.50 

±130.0 

B 

6550.00 

±145.00 

B 

A three doses 

255.30 

±15.00 

A 

820.20 

±105.00 

A 

1565.00 

±138.0 

A 

2543.60 

±253.0 

A 

3223.00 

±222.00 

A 

D (control) 0±0 0±0 0±0   
Different capital letters vertically refer to significant differences at level (P≤ 0.05 ) among groups. 

 

Discussion 

ELISA antibody titers are seen increased 

gradually from the 1st week post vaccination 

till record the highest level at 21 days in 

group (B). This in agreement with (12) who 

referred to those ELISA antibody titers 

increased gradually from 1st week till record 

the highest level in 3rd week for group which 

received bivalent CR88 and H120. (13) 

mentioned that the EID50 at 10
3
 was not 

sufficient to provide protection against 

virulent virus challenge and according to 

international standards. Live vaccine should 

contain no less than 10
3.5 

EID50 per dose per 

bird. The EID50 at 10
3.2

(the titer of the 

product vaccine) was sufficient to provide 

protection against virulent virus challenge 

when used two doses was gave infallibility in 

group B against challenge test, this study 

demonstrated that the vaccine dose is an 

important factor to give protective effect 

against avian IBV in chicks. The titer values 

of vaccinated groups (A, B & C) after 7 days 

post vaccination there were no statistically 

significant difference (P < 0.05) although 

there were a numerically differences in titer 

values among the three groups which may 

due to the interfering between the maternal 

antibody and the homogeneous immune 

response to the vaccine which promoting the 

neutralization. These findings were in 

harmony with (14) who referred to that 

according to high or low maternal antibodies, 

the response to the first and second vaccine 

maternal antibody titers can interfere with the 

neutralization of the first vaccination and a 

different response to the second one, while 

there were statistically significant difference 

(P<0.05) among vaccinated groups with 

group of control (D) which showed zero 

maternal antibody (MAb) titer at the 6
th

 day 

post vaccination. At the day 14 post 

vaccination also there were no significant 

difference (P<0.05) between A and C 

although group A was recorded the highest 
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titer, but when compared group B with each 

of A &C showed that there were significant 

difference (P<0.05). Pre-challenge at the day 

28, group B was record the highest titer 

which was 2980.0±165.0 then group C which 

was reached 2014.0 ±22.0, and after 7 days 

of challenge test the titer values increased in 

all groups but group B also obtained the 

highest titer among them and there is a 

statistically significant difference (P<0.05) 

between the vaccinated groups A&B, A&C 

and B&C respectively while in 14 post 

challenge also all groups revealed increase in 

titer values with significant difference (P < 

0.05)  between A &B and also between B&C 

although group B was recorded the highest 

titer values. The combination of these three 

strains were gave higher levels of cross-

protection against variant-2 heterologous 

strains and this in agreement with (15) who 

referred that the combination of some strains 

such as Mass and Conn or Mass and JMK 

produce higher levels of cross-protection to 

some heterologous strain. Also (16) reported 

that Ma5 can be used included with IB 4/91 

vaccine and inactivated vaccine for broad 

protection against different IB serotypes. (17)  

reported that to give specific protection 

against IBV type, IB 4/91 or IB D274 

vaccine are used, when combined with Ma5 

and IB multi vaccines, they provide broad 

protection and this in agreement with this 

study. Also the results of this study were in 

agreement with (18) who referred to the use 

of heterologous vaccine strains, broadened 

the protection spectrum. Also in this study 

there were statistically significant difference 

(P<0.05) in antibody titers among vaccinated 

groups at 21 days of age. Pre-challenge at the 

day 28, group B was recorded the highest 

titer which was 2980.0±165.0 then group C 

which was reached 2014.0 ±22.0, and group 

A which was recorded the lowest titer 

1565.00±138.00  this results mentioned that 

there were statistically significant difference 

(P<0.05) among an immune response of the 

vaccinated groups. Post 7 days of the 

challenge test the titer values were increased 

in all groups but group B obtained the 

highest titer among them and in attendance 

were an important statistical differences 

P<0.05 among groups A&C, A&B, as well as 

B&C respectively while the 14
th

 day post 

challenge also all groups were recorded 

significant statistical differences P<0.05 

among A with B as well as B with C but 

group B was recorded the highest titer 

values, this is in agreement with (19) who 

referred to that ELISA antibody titers 

increased gradually from 1st week till record 

the highest level in 3rd week, also they 

reported that the group which received 

bivalent CR88 and H120 vaccine shows 

gradually elevation in titer, and this in 

agreement and explain the results which 

show gradually elevated in titer values in all 

groups when was used live attenuated 

multivalent IB vaccine, also (19), was 

reported that there was evidence that local 

antibody prevents re-infection when used the 

same vaccination route to produce local 

antibody secretion. Also this results were in 

agreement with (13), who suggested that 

EID50 at 10
3
 was not sufficient to provide 

protection against virulent virus challenge 

and according to international standards, live 

vaccine should contain no less than 10
3.5 

EID50 dose/ bird, so, it could be concluded 

that the multivalent vaccine was safe, potent 

and induce high levels of antibody titers, in 

addition it was gave a high protection in 

vaccinated chickens. The titer 10
3.2 

EID50 was 

sufficient to provide protection against 

virulent virus challenge when was used two 

doses to give infallibility in group B  against 

challenge test. This study was demonstrated 

that the dose is an important to give 

protective effect against avian IBV in chicks. 
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