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The efficacy of four infectious bursal disease virus (IBDV) vaccines including intermediate 

(D78) and intermediate plus (228E, IBD-Blen and Bursa-Vac+) were compared in priming 
vaccination of 10 days commercial old male layer chicks. There were different parameters were 
measured for testing these vaccines including; the immunogenic efficacy, the effect on 
performance, organ (bursa, spleen, and proventriculus) body weight index as well as 
histopathological examination of bursa, spleen, proventriculus and  thymus. Chick was received a 
dose of 102 EID50 from one IBDV vaccine out of 228E, IBD-Blen or Bursa-Vac+, while D78 dose 
was 104 EID50. The results cleared out that all the tested vaccines passed through the maternal 
derived antibodies 2480.133 + 156.3. All vaccines stimulate antibody formation as measured by 
ELISA test. The used vaccines not affect markedly body weight and feed intake, as there were no 
significant differences between the control group and the vaccinated ones in the mean body weight 
and the feed conversion rate. Furthermore, the bursa: body weight index of vaccinated groups 
were generally less than those of control one at all intervals, while the spleen and proventriculus: 
spleen: body weight index of vaccinated groups was higher than control on at the end of the 
observation period. The used vaccines induced histopathological changes in bursa, spleen, 
proventriculus and thymus glands. These results indicated that all tested vaccine are of value in 
vaccination of commercial chicks from vaccinated breeders. 

 
Infectious bursal disease (IBD) was firstly 

reported in Gumboro area, Delaware, USA 
(Cosegrove, 1962) since the mid 1950s, then it 

rapidly spread allover the world (Faragher, 1972; 

Okoye, 1984; Saif et al., 2003). IBD becomes a 

disease of a great concern as it induces severe 

economic losses for poultry industry due to 

immunosuppression (Allan et al., 1972 ; 

Faragher et al., 1974), deaths ranged 3-3% 

(Bygrave and Fraghar, 1970) or even 100% 

(Chettle et al., 1989; El-Batrawi, 1990; Van den 

Berg et al., 1991 ; Eterradossi et al., 1992), 

growth retardation (Mcilroy et al., 1989) and 

increased condemnation rate at processing as a 

result of muscular haemorrhages (Saif et al., 

2003). The most susceptible age for IBD virus 

(IBDV) infection in chickens is 3-6 weeks old 

and the virus causes severe immunosuppresssion 
due to destruction of  lymphoid organs (mainly 

the bursa of fabricious) and some other lymphoid 

organs (Mazzariegos et al., 1990). The first 
appearance of variant IBDV strains was in 1984 

and the very virulent (vv) IBDV strains was in 

1989 (Rosenberger and Cloud, 1986; 

Rosenberger et al., 1987; Saif et al., 2003), as 
these strains can infect the birds less than 3 

weeks of age inducing subclinical infection 

without signs or macroscopic bursal lesions, 

however, the infection at this time causes severe 

immunosuppresssion (Winterfield et al., 1983). 

The IBDV is very stable in the environment and 

difficult to be destroyed by the standard methods 

of sanitation and disinfection (Winterfield et al., 

1983). So prevention of infection in chicken 

based mainly on vaccination as established by 

Saif et al. (2003). There are two types of IBD 

vaccines; inactivated and living ones. Inactivated 

vaccine is used for vaccination of adult hens to 

protect the progeny at the fist three weeks of age 

(O'Brien, 1976; Wyeth and Cullen, 1978; 

Eidson, 1980; Naqi et al., 1983; Box, 1988 ; 
Bruce et al., 1992). Live vaccines are essentially 

intended for prevention of IBDV infection in 

young chickens. Living vaccinal strains of IBDV 
vary in virulence from mild, intermediate, 

intermediate-plus to hot and its use on the level 
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of maternal antibodies (Thronton and Pattison, 

1975; Naqi et al., 1980 and 1983; Giambrone 

and Clay, 1986; Tsukamoto et al., 1995). Both 

mild and intermediate live vaccinal strains of 

IBDV are neutralized by maternal antibodies 

(Rinaldi et al., 1974; Winterfield and Thacker, 

1978; Weyth and Chettle, 1990; Tsukamoto et 

al., 1995), but the intermediate strain vaccines 
are superior to mild vaccines in induction of 

immunity in the presence of maternal antibodies 

(Mazzariegos et al., 1990). Chicks with high 

maternal immunity may require hot IBDV strain 

vaccines to induce active immunity (Winterfield 

et al., 1980); however, this strain can induce 
immunosuppresssion (Thronton and Pattison, 

1975; Muskett et al., 1979; Henry and Williams, 

1980; Thangavelu et al., 1998). Chicks with low 
or no maternal immunity can be protected by 

using live mild or intermediate IBDV vaccinal 

strains (Solano et al., 1986). 
Although both live and inactivated vaccines 

have been developed to control IBD in 

intensively grown poultry production, difficulties 

may occur in implementing these vaccines in 

combination with efficient sanitary measures 

under field conditions. Such difficulties may 

explain why IBD-induced immunosuppresssion 

is still frequently encountered and represents a 

major threat to the control by vaccination of 
other infectious diseases affecting intensively 

grown poultry farms (Lasher and Shane, 1994). 

So, this work was carried out to investigate the 
effect of live IBDV vaccines intermediate (D78) 

and intermediate plus (228E, IBD-Blen and 

Bursa-Vac+) strains on the immunogenic 
response, the bird's performance, organ (bursa, 

spleen, proventriculus): body weight index as 

well as histopathological changes of 14 days old 

male layer chicks that have maternal antibodies 

to IBDV.  

Materials and methods 
Experimental chickens. One day old, 185 male 

layer type (LCL) chicks obtained from El-Wady 
poultry company, Giza, Egypt were used. The 

birds were floor reared on separate disinfected 

rooms and commercial starter balanced ration. 

Feed and water were given adlibitum.  
Infecious bursal disease (IBD) vaccines. The 

following commercial Freeze dried live 

intermediate strains of IBDV were used:  Nobilis 

Gumboro strain (D78), batch number, 06808lj01. 

Intervet International, B. V. Boxmeer, Holand. 
Intermediate plus vaccine, Nobilis Gumboro 

strain (228E), batch number, 06802Gj01. 

Intervet International, B. V. Boxmeer, Holand. 

Intermediate plus vaccine strain (2512) IBD-

Blen, batch number, 2707N2DKA, Phylaxia, 

Sanofi Vet. Biol. Co. Ltd, Hungary under USA 

Liscense. Intermediate plus vaccine strain 

(G603) Bursa-Vac+, batch number, 341/06, 

Shering-Plough Animal Health, Millsboro, 

Delaware, USA 
Titration of the used IBD vaccines. The viral 

IBD vaccinal strains were propagated on the 

chorioallantoic membrane of 10-11 days old 

specific pathogen free embryonated chicken eggs 

(ECEs) obtained from free farms (Koum 

Osheim, El-Fayoum, Egypt). The inoculation 
was done according to (Villegas and Purchase, 

1989), the titer was expressed as 50% embryo 

infective dose (EID50) per ml and it was 
calculated as Reed and Meunch (1938).   

Determination of the antibody titers to IBD 
vaccines. At day old, just before immunization 
(0 hour) at 10 days of age and also at 17, 24, 31, 

36 and 41 days old representing 7, 14, 21, 26 and 

31 days post vaccination (PV) the antibody titers 

were assessed using commercially available 

Enzyme linked immunosorbent assay (ELISA) 

kits (IDEXX, 1 DEXX Drive, Westbrook, 

Marine 04092 USA, US Vet. License number 

313, product code 5040. ELISA test was carried 

out according to the manufacturer instructions as 
following: 

Preparation of samples. Test samples were 

diluted 5 hundred fold (1:500) with sample 
diluents prior to being assayed. Tips were 

changed for each sample and samples thoroughly 

mixed prior to dispensing into the coated figure. 
Test procedure. One hundred µl of undiluted 

positive control were dispensed into appropriate 

wells of the figure, and then the figure was 

incubated for 30 minutes at room temperature. 

Each well was washed with approximately 350 

µl of distilled or deionzed water for 3-5 times, 
100 µl of goat anti-chicken horseradish 

peroxidase conjugate was dispensed into each 

well followed by incubation for 30 minutes at 

room temperature. Each well was washed again 

with approximately 350 µl of distilled or 

deionized water for 3-5 times. One hundred µl of 

TMP substrate was added to each well. The 

figure was incubated for 15 minutes at room 

temperature and finally 100 µl of stopping 

solution was dispensed into each well to stop the 
reaction. ELISA reader (Dynatech MR-700) was 

blank with air and absorbance values were 

measured and recorded at 650 nm wavelength. 



10                                                                                                                           BS. VET. MED. J.  5
TH

  SCI. CONF. 

 

ELISA reading. The difference between the 
positive control mean and negative control mean 

(PCx-NCx) should be greater than 0.075. The 

negative control mean absorbance should be less 
or equal to 0.150. The relative level of antibodies 

in serum samples were determined by calculating 

serum samples to positive (S/P) ratio. 
Interpretation of results. Serum samples with 

S/P ratios of less than or equal to 0.2 was 

considered negative. S/P ratios greater than 0.2 
(titer greater than 396) was considered positive 

and indicated vaccination or other exposure to 

IBDV. 
Vaccination of chicks. After titration of the 

used vaccines, each chick/group was received 

102 EID50/ 0.1 ml for each 228E, IBD-Blen and 
Bursa-Vac+ live intermediate plus IBDV 

vaccines, but a dose of 104 EID50/ 0.1ml was 

given for live intermediate D78 IBDV vaccine. 

The chicks were vaccinated at 10 days of age via 

eye instillation. 
Determination of the organ.  body weight 
index. The bursa index was calculated according 

to Sharma et al., (1989) Chicks with bursa : body 

weight index lower than 0.7 was considered 
suffering from bursal atrophy (Lucio and 

Hitchner, 1979). Similarly, the spleen and 

proventriculus: body weight index were 

measured. 

Experimental design. A total of 185, day old 

commercial male layer (LCL) chicks that 

possessed maternal antibodies to IBDV were 

used. The birds were floor reared and given feed 

and water adlibitum. At the first day of life, 10 

birds were randomly selected then sacrificed and 
the sera were collected to determine the titer of 

maternal antibodies. The birds were vaccinated 

at 5 days of age against Newcastle disease using 
HB1 via eye drop method. At 10 days of age, 15 

blood samples were collected from the wing 

veins and the sera were separated for 

determination of the titer of antibodies at the (0 

hour) just before immunization (pre 

immunization) then these birds were weight, at 

the same time the amount of feed intake was 

calculated.  The remaining (175) chicks at 10 

days old were randomly divided into 5 equal 
separate groups in clean and disinfected rooms; 

each group was consisted of 35 chicks. Chicks of 

group (1) were kept as non-vaccinated control. 
While each chick of group 2, 3, 4 and 5 were 

received  IBDV vaccine 228E, D78, IBD-Blen, 

and Bursa-Vac+, respectively via eye drop 
instillation. All the groups were observed after 

vaccination for signs and mortalities. 

Furthermore, individual blood sample for serum 
after recording of body  weight were  of  control 

and vaccinated group at 17, 24, 31, 36 and 41 

days old (7, 14, 21, 26 and 31 PV). The weekly 
group feed was determined. Three birds / group 

at the previous intervals were randomly selected 

and each bird was weighed, sacrificed and  

weight of its bursa, spleen and proventriculus 

was detected to calculate the organ/ body weight 

index. Moreover, bursa, spleen, proventriculus 
and the thymus collected for histopathological 

examination and lesion score. 
Histopathological examination. The Collectedd 
bursae, spleens, Thymus glands and 

proventriculus were fixed in 10% formol saline 

and saubjected to histopathologicak preparation 
and examination as described by Bancroft and 

Steven (1996). The severity of lymphoid lesions 

was scored (0-4) as described by Sharma et al., 

(1989).  

Statistical analysis. The obtained results were 

statistically compared and evaluated according to 

Steel and Torrie (1960).  
Results and Discussion 

In this study, we directed our work to 

investigate the immunogenicity of the most 

popularly used IBDV vaccines (intermediate and 
intermediate plus strains) in the presence of 

maternal antibodies.  The selected IBDV 

vaccines were representative for the phylogenitic 

study for grouping of IBDV vaccines (Dolz et 

al., 2004). In the other hand Mato et al., (2004) 

grouped field IBD viruses according to vaccine.  
In this study, no clinical signs or mortalities 

was observed in control non-vaccinated group 

and the vaccinated ones. Along the whole 
observation period after vaccination till the end 

of the experiment and this result may indicating 

the safety of the used living IBDV vaccines. 
Similarly Edgar and Cho (1973); Roasales et al., 

(1989); Thangavelu et al., (1998); Eterradossi et 

al., (2004) ; Sultan et al., (2006) found that using 

of live IBDV vaccines could protect the birds 

from development of clinical signs and 

mortalities. 
The result of serological response to IBDV 

vaccines was illustrated in Table (1). The result 

showed that the maternal antibody titer to IBDV 
in used day old chicks was (4477.4 ± 462.1), this 

titer waned to reach (2480.13 ± 156.3) at 10 days 

of age (pre immunization). At 7, 14, 21, 26 and 
31 days PV, there was an elevation in the 

antibody titers of all vaccinated groups in 

comparison with the titer just before 

immunization. However, the antibody titer was 
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gradually decline in the control non-vaccinated 

group till the end of the experiment. ELISA titers 

resulted from vaccination with IBDV vaccine 

(D78) were the lowest at all intervals while the 

titers of IBDV vaccine (228E) were the highest. 

This result revealed that all the used live IBDV 

vaccines were non immunosuppressive and were 

able to induce antibody levels in chickens with 
maternal IBDV antibodies in the absence of 

IBDV. Such result confirmed the findings of 

Marquardt et al., (1980); Briggs et al., (1986); 

Solano et al., (1986) ; Van den Berg and 

Meulemans, (1991). Also, this result was in 

accord with this reported by Abdel-Alim and 
Kawkab (2006) who found that live intermediate 

plus IBDV vaccines were immunogenic with 

better immune response in eye drop vaccinated 
groups.  

Concerning the results of the mean body 

weight and the feed conversion rate in the 
control non-vaccinated and vaccinated groups at 

7, 14, 21, 24, 26 and 31 days PV (Table 1), there 

was no significant differences between the 

control non-vaccinated group and the vaccinated 

ones. Moreover, there were no differences 

between the vaccinated groups in the measured 

parameters (Naqi et al., 1980).   
The results of the bursa, spleen and 

proventriculus: body weight index were showed 
in Table (2) and Fig. (1, 2 and 3). The bursa: 

body weight index of vaccinated groups were 

generally less than those of control one at all 
intervals (Table 2 and Fig.1) and this indicated 

that the used vaccines caused atrophy of the 

bursa (bursa: body weight index less than 0.7). 
This result confirmed the results of Ide and 

Stevenson, (1973); Mazzariegos et al., (1990); 

Van den Berg, (1991 ; Eterradossi et al., (1992) 

who reported that intermediate strains of IBDV 

vaccines were sufficient to induce a significant 

reduction in bursa: body weight ratio until 33 
dpv. IBDV vaccine (Bursa-Vac+), followed by 

(228E) induced the mildest effect on bursa when 

compared with the other vaccines (D78 and IBD-

Blen). This revealed that the severity of bursal 

lesions was more in the intermediate strains of 

IBDV vaccine than intermediate plus vaccines 

(Thangavelu et al., 1998). 
Table (2) and Fig. (2) showed that the 

spleen: body weight index of vaccinated groups 

was higher than control non-vaccinated group till 
the end of the observation period (31 days PV) 

except (IBD-Blen) vaccinated group which 

showed spleen: body weight index lower than 

the control and vaccinated groups indicating 

splenic atrophy. 

The proventriculus: body weight index of 

vaccinated groups was higher than control non-

vaccinated group at the end of the experiment 

(31 days PV) (Table 2 and Fig. 4) and that may 

be due to the inflammatory reaction of the used 

IBV vaccines in the proventriculus.  
Histopathological examination of tissue 

sections of birds vaccinated with IBDV vaccine 

(D78) revealed undetectable changes in bursal 

tissue at all intervals.  No lesions were detected 

in the proventriculus firstly, followed by 

submucosal leucocytic infiltration along the 
whole intervals (Fig.4a). Spleen tissue showed 

congestion (Figure 4b) and mild necrosis in 

follicles (Fig.4c). Thymus section showed 
congested medulla (Fig. 4d) then became 

apparently normal till the end of experiment. 
Birds vaccinated with IBDV vaccine (228E) 

showed histological lesions in spleen in the form 

of congestion firstly (Fig. 5a) followed by 

congestion and necrosis along the observation 

period (Fig.5b). Thymus tissue showed 

vacculated cortical cells (Fig.5c) and focal 

haemorrhages in medulla (Fig. 5d). The 

Proventriculus showed submucosal edema and 

fibrosis (Fig. 5e) accompanied with edema and 

congestion (Fig. 5f). 
Samples for histopathology from IBDV 

vaccine (IBD-Blen) vaccinated group showed 

that bursal lesions were seen as interfollicular 
congestion with slight cortical necrosis (Fig.6a). 

Spleen showed congestion, haemorrhage and 

necrotic germinal center (Figure 6b) as well as 
congestion and focal haemorrhagic areas 

(Fig.6c). Thymus glands revealed only slight 

medullary necrosis (Fig.6d). The Proventriculus 

sections showed submucosal haemorrhage and 

connective tissue proliferation (Fig.6e) 

moreover, submucosal congestion, edema and 
fibrosis were also seen (Fig. 6f). 

Examined sections of Bursa-Vac+ 

vaccinated chicks showed only bursal focal 

interfollicular haemorrhagic areas (Fig.7a). 

Spleen showed congestion and haemorrhagic 

areas in between follicles (Fig.7b) also massive 

necrosis in the white pulbs and germinal centers 

of most lymphoid follicles were seen along all 

the intervals PV (Fig.7c). Thymus glands 

showed slight medullary necrosis and 
haemorrhages in medulla (Fig.7d). The 

proventriculus early after vaccination showed 

submucosal fibrosis with heterophils infiltration  
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Table (1): Results of mean body, feed intake and feed conversion rates and ELISA test of birds 
vaccinated with different IBDV vaccines 
 

ELISA test  G
r.  N

o.
 

V
accin

e
 

 

D
P
V
*

 

Body weight 
/gm 

Feed  
intake      
       /gm 

F.*  
C. 
R. 
 

 
No of  
sampl
es 

 
 SD+Mean  

0 0.66 + 90.5 95 1.04 15 156.3 + 2480.133 

7 24.6 + 167.8 243.31 1.45 15 253.1 + 1878.3 

14 33.6 + 258.1 474.92 1.84 15 142.5 + 1231.133 

21 5.03 + 325.1 690 2.13 15 127.0 + 962.26 

24 10.6 + 372.5 815 2.18   

26 14.1 0+. 420 924 2.20 15 70.5 + 312 

29 21.2 + 455.0 1114.75 2.45   

1 

C
o
n
tro

l N
eg

ativ
e

 

31 17.7 + 497.5 1283.07 2.57 6 19.44 + 205.8 

0 0.66 + 90.5 95 1.04   

7 24.6 + 168.3 274.32 1.63 15 148.9 + 2594.2 

14 33.6 + 250.0 495 1.98 15 215.7 + 3294.2 

21 5.03 + 324.5 707.41 2.18 15 137.4 + 3547.4 

24 10.6 + 347.5 778.4 2.24   

26 14.1 +5. 390 885.30 2.27 8 165.2 + 3969.3  

29 21.2 + 442.5 1101.82 2.49    

2 

2
2
8
E

 

31 17.7 + 496.0 1280 2.58 5 206.6 + 3790.8 

0 0.66 + 90.0 95 1.04   

7 11.0 + 160.3 262.89 1.64 15 130.2 + 2432 

14 21.5 + 259.3 523.78 2.02 15 167.4 + 2986.3 

21 15.0 + 320.0 710.40 2.22 15 112.9 + 3384.8 

24 24.7 + 387.5 871.87 2.25   

26 14.1 +0. 430 971.80 2.26 8 163.3 + 3602.5 

29 14.1 + 470.0 1156.20 2.46   

3 

D
7
8

 

31 21.2 + 500.0 1275 2.55 5 253 + 3572.6 

0 0.66 + 90.0 95 1.04   

7 9.1 + 157.6 263.19 1.67 15 137.6 + 2536.6 

14 1.5 + 223.6 456.14 2.04 15 167.07 + 3102.5 

21 5.6 + 289.0 635.80 2.20 15 120.9 + 3482.8 

24 11 + 342.5 770.62 2.25   

26 3.5 + 382.5  868.27 2.27 8 114.05 + 3771.5 

29 3.5 + 437.5 1093.75 2.50   

4 

IB
D

 B
len

 

31 4.11 + 493 1272 2.58 5 180.3 + 3631.4 

0 0.66 + 90.0 95 1.04   

7 2.5 + 166.3 274.39 1.65 15 136.5 + 2578.2 

14 3.6 + 237.0 464.52 1.96 15 159.3 + 3200 

21 5.0 + 305.0 661.85 2.17 15 117.4 + 3551.1 

24 3.5 + 347.5 778.40 2.24   

26 07.7 + 385.0 870.10 2.26 8 121.12 + 3922.6  

29 7.1 + 445.0 1103.60 2.48   

5 

B
u
rsa

v
ac

 

31 7.1 + 495.0 1272 2.57 5 171.9 + 3704.3 

 
*F.C.R: Feed conversion rate. 

** DPV= Days Post vaccination. 
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Table (2): Results of mean bursa, spleen and proventriculus weights of birds vaccinated with 
different IBDV vaccines 
 

Bursal Spleen Proventriculus Gr. 
 

No. 

V
accin

e 

*DPV Ratio  
x 10-4 

Index 
Ratio 
 x 10-4 

Index 
Ratio 
 x 10-4 

Index 

0 28.6 + 5.50 1.0 + 0.0 10.3 + 0.57 1.0 + 0.0 85.3 + 5.85 1.0 + 0.0 

7 48.6 + 6.02 1.0 + 0.0 18.0 + 5.19 1.0 + 0.0 83.6 + 3.51 1.0 + 0.0 

14 55.6 + 2.08 1.0 + 0.0 17.3 + 4.93 1.0 + 0.0 67.6 + 4.50 1.0 + 0.0 

21 49.0 + 1.0 1.0 + 0.0 14.6 + 0.57 1.0 + 0.0 65.6 + 0.57 1.0 + 0.0 

24 45.0 + 2.82 1.0 + 0.0 26.5 + 2.12 1.0 + 0.0 60.0 + 9.89 1.0 + 0.0 

26 48.0 + 0.0 1.0 + 0.0 29.5 + 2.12 1.0 + 0.0 65.5 + 4.94 1.0 + 0.0 

29 47.5 + 2.12 1.0 + 0.0 19.5 + 0.70 1.0 + 0.0 54.0 + 1.41 1.0 + 0.0 

1 

C
o
n
tro

l N
eg

a
tiv

e
 

31 42.0 + 1.41 1.0 + 0.0 18.5 + 0.70 1.0 + 0.0 43.0 + 2.82 1.0 + 0.0 

7 42.3 + 0.57 0.87 + 0.01 13.6 + 2.08 0.8 + 0.12 70.0 + 1.0 0.83 + 0.01 

14 40.40 + 1.0 0.71 + 0.02 19.3 + 1.15 1.13 + 0.06 67.6 + 0.06 1.01 + 0.01 

21 37.6 + 0.57 0.76 + 0.01 16.6 + 0.57 1.10 + 0.04 59.6 + 0.57 0.89 + 0.01 

24 36.0 + 1.41 0.79 + 0.03 20.5 + 0.70 0.78 + 0.02 64.0 + 0.0 1.06 + 0.0 

26 35.0 + 1.41 0.74 + 0.02 21.0 + 0.0 0.75 + 0.0 66.0 + 2.82 1.04 + 0.04 

29 30.0 + 0.0 0.63 + 0.0 25.5 + 0.7 1.27 + 0.03 60.5 + 0.70 1.14 + 0.01 

2 

2
2
8
E

  

31 24.5 + 0.70 0.62 + 0.02 29.5 + 0.70 1.73 + 0.04 56.5 + 0.70 1.31 + 0.01 

7 45.6 + 2.51 0.94 + 0.05 12.0 + 1.0 0.7 + 0.06 76.3 + 1.15 0.90 + 0.01 

14 43.3 + 2.08 0.77 + 0.03 14.3 + 0.57 0.84 + 0.03 74.6 + 2.08 1.11 + 0.03 

21 34.7 + 0.58 0.70 + 0.01 17.6 + 1.52 1.17 + 0.10 62.3 + 0.57 0.93 + 0.01 

24 31.5 + 0.70 0.69 + 0.02 27.0 + 0.0 1.03 + 0.0 58.0 + 2.82 0.96 + 0.04 

26 27.0 + 1.41 0.57 + 0.02 31.0 + 1.41 1.10 + 0.05 60.5 + 0.70 0.96 + 0.01 

29 20.5 + 0.70 0.43 + 0.01 23.5 + 0.70 1.18 + 0.03 48.5 + 0.70 0.91 + 0.01 

3 

D
7
8
  

31 21.0 + 1.41 0.53 + 0.03 21.5 + 0.70 1.26 + 0.04 44.0 + 0.0 1.02 + 0.0 

7 47.3 + 2.52 0.98 + 0.06 13.3 + 0.58 0.78 + 0.03 81.7 + 8.02 0.97 + 0.09 

14 42.0 + 3.46 0.74 + 0.06 20.6 + 1.15 1.21 + 0.06 69.3 + 2.08 1.03 + 0.02 

21 37.7 + 3.51 0.76 + 0.07 22.0 + 0.0 1.46 + 0.0 64.6 + 0.57 1.34 + 0.64 

24 29.0 + 1.41 0.64 + 0.02 21.5 + 0.70 0.82 + 0.02 58.0 + 1.41 0.96 + 0.02 

26 28.0 + 0.0 0.59 + 0.0 17.5 + 0.70 0.62 + 0.03 56.0 + 1.41 0.8 + 0.02 

29 26.0 + 1.41 0.55 + 0.02 13.0 + 0.0 0.65 + 0.0 45.0 + 0.0 0.84 + 0.0 

4 

IB
D

 B
len

  

31 21.10 +0.70 0.55 + 0.02 13.0 + 0.0 0.76 + 0.0 50.0 + 0.0 1.16 + 0.0 

7 50.0 + 0.0 1.04 + 0.0 16.0 + 1.0 0.94 + 0.06 76.0 + 0.0 0.90 + 0.0 

14 46.7 + 1.15 0.83 + 0.01 16.7 + 0.58 0.98 + 0.03 78.0 + 0.0 1.16 + 0.0 

21 36.7 + 0.58 0.74 + 0.01 17.7 + 0.58 1.17 + 0.04 58.0 + 0.0 0.87 + 0.0 

24 34.5 + 0.71 0.76 + 0.01 19.5 + 0.71 0.75 + 0.02 61.0 + 0.0 1.01 + 0.0 

26 34.0 + 0.0 0.72 + 0.0 20.0 + 0.0 0.71 + 0.0 59.0 + 0.0 0.93 + 0.0 

29 31.0 + 1.41 0.67 + 0.02 20.5 + 0.71 1.03 + 0.03 51.5 + 0.71 0.97 + 0.01 

5 

B
u
rsav

a
c P

lu
s  

31 25.25 +1.41 0.67 + 0.04 23.0 + 0.0 1.35 + 0.0 48.0 + 0.0 1.10 + 0.01 

         
   * DPV= Days Post vaccination. 
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Fig. (2): Spleen ratio of birds vaccinated with different IBD vaccines
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Fig. (1): Bursal ratio of birds vaccinated with different IBD vaccines

0

10

20

30

40

50

60

10 17 24 31 34 36 39 41

Age (days)

B
u
rs
al
 R
at
io
 x
 1
0
-4

Control 228E D78 IBD Blen Bursavac Plus

Fig. (3): Proventriculus ratio of birds vaccinated with different IBD vaccines
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Fig. (4): Sections of chickens vaccinated with D78 (x100) 
showing: 
a) Proventriculus showing leucocytic infiltration (arrow) 
(Lesion score: 2) 
b) Spleen showing congestion  (Lesion score: 2)               
c) Spleen showing necrosed follicles (Lesion score: 2) 
d) Thymus showing congested medulla (arrow) (Lesion score: 1) 

 
 
 
 
 

Fig. (5): Sections of chickens vaccinated with 228E vaccine (H & 
E) 
a) Spleen showing congestion (c) x200 (Lesion score: 1) 
b) Spleen showing congestion and necrosis (arrow) (x100) (Lesion score: 2) 
c) Thymus showing vacuolated cortical cells (arrow) (x 200) (Lesion score: 
2) 
d) Thymus showing focal medullary hemorrhage (arrow) (x200) (Lesion 
score: 2) 
e) Proventriculus showing submucosal edema and fibrosis (x100) (Lesion 
score: 2) 
f) Proventriculus showing edema and congestion (x00) (Lesion score: 2). 

 
 
Fig. (6): Sections of chickens vaccinated with IBD-Blen 
vaccine (H & E):  
a) Bursa: congestion (c) and slight necrosed follicular cortex (arrow) 
 (x100) (Lesion score: 1). 
b) Spleen showing necrosed follicles (arrow) (x100) (Lesion score: 2).  
c) Spleen: hemorrhage (arrow) (x 100) (Lesion score: 1)   
d) Thymus showing slight medullary necrosis (x100) (Lesion score: 1)  
e) Proventriculus showing submucosal hemorrhage (arrow) and 
connective tissue proliferation (c) (x 100) (Lesion score: 2). 
f) Proventriculus showing congestion and fibrosis (x100) (Lesion 
score: 2). 

 
 

Fig. (7): Sections of chickens vaccinated with bursa-Vac+ 
vaccine (H & E) (x100): 
a) Bursa showing focal hemorrhagic areas (arrow) (Lesion score: 1). 
b) Spleen showing congestion (c) and hemorrhage (arrow) (Lesion 
score: 1). 
c) Spleen showing necrozed follicles (arrow) (Lesion score: 2). 
d) Thymus showing hemorrhagic area (arrow) (Lesion score: 1). 
e) Proventriculus showing fibrosis (f) and heterophilia (Lesion score: 
2). 
f) Proventriculus showing heterophilia (arrow) (Lesion score: 2). 
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(Fig.7e) while heterophilic infiltration was 
seenin the lamina properia later till the end of 

experiment (Fig. 7e). Histopathological changes 

in the bursae were recorded previously by El- 
Sergany et al., (1974). Spleenic congested 

lesions due to these vaccines were observed by 

Ley et al., (1983); Nunoya et al., (1992) ; Hassan 

et al., (1996), while necrosis was found by 

Okoye and Uzoukuw (1981) ; El-Manakhly and 

Bekheit (1992). In the other hand, the detected 
lesions observed in the thymus sections were 

shown by Sharma et al., (1989) ; Goodwin et al., 

(1996); Goodwin and Hafner (1997); Shaban 
(2004) ; Amer et al.,  (2007). Microscopic 

lesions observed in the proventriculus were seen 

by Shaban (2004) and Amer et al, (2007). 
The results of the histopathological 

examination of the bursae, spleens, thymus 

glands and proventriculus from vaccinated birds 

indicated that the used living IBDV vaccines 

were strong enough to cause pathological lesions 

in the lymphoid organs (Thornton and Pattison, 

1975; Ide, 1979; Thangavelu et al., 1998; Mona, 

2002). 

Comparing results of examined sections 
clearly pointed out that the IBD blen followed by 

D78, bursavac plus and 228E affecting tissue of 

vaccinated chickens. 

These finding indicating that the used 

vaccines have a sever effect on vaccinated  14 

days chicks having maternal antibodies as 

measured by conversion rate, organ; body weight 

ration and index as well as histopathological 

findings. 

Our results pointed out that the 
commercially used IBDV vaccines passed 

through the protective maternal derived antibody 

titer of vaccinated chicks inducing high antibody 
titers as measured by ELISA, detectable 

variation in the measured organ: body weight 

index as well as lymphoid organ tissue damage 

when compared with non-vaccinated group. 

These results may be attributed to the strong 

vaccinal IBDV strains or unrelatedness between 

the vaccinal antigen and the maternal derived 

antibodies.  
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LMNOP ةRS بUVWXت اU[U\X ءةU^آ` Nab cMرUef ghآUWآ ihjkf lP chkXى اRnaXم١٠ اrM  
  

sf       Nab cMرUef جUuRXا ghآUWآ ihjkf lP cvRwWxaXا chkXت اU[U\yXا iv cnzام أرRwW|ا c}رU\v c|راRXه�~ ا gXوU١٠    UVXUj�vى أr�Wkf  مr�M 
            lأ�م وه� i�v يR�naXا lL�MNOP ةR�S بU�VWXض اN�v R��  c�hbUsv مUx�uأ l�yb(D78, 228E, IBD-Blen and Bursa-Vac+) .   gvRwW�|ا

hnXا lP Nh�\WXUz تU[U\yXا     c�bNezو N�anXا i�v NL�b �zاNXم اrhXا lP i 102 EID50    حU�\yX IBD-Blen or Bursa-Vac+104 و   EID50 
R��MRkf ا�|��czUeW اU��h\z c��hbUsaXس ا�Ux��uم l��P أUj��vل اUW�Xآg��h اU��OW�Uz csj��kaXر ا����hXا    : NhM اU\ayX c��hXUWXر{��gUc اv��naXا|��U��\yX. D78 RwWح

ELISA test ، Xا �MrkWXت ا�Rnv سUh�lbrO|ا�� ا��� ،   �MدR�Xة اR�naXل واU�k�Xوا lLMNOP ةR�X chOxsXا chbrO|وآ�ا ا�وزان ا�c  �x�eXا l�Xإ  .
                  c�efUsXا ch��NaXر اUن ا���U�hOX ch�|rah�Xة اR��Xوا c�MدR�Xة اR�naXل و اU�k�Xو ا lLMNOP ةRS iv cMت دورUshnX l�NaXا �ehxsXا �k^Xاء اNuإ �f

 آ��� اU��[U\yXت اcvRwWx��aX آU��� g��}Uدرة U��ef l��ybوز اc��bUsaX ا����P ¡��hv اUW�Xآg��h  واR��\aXرة rWaz|��          أو���gk ا��U��WsX ان .N��hP i��bوس اU��\yXح 
Nh�«��f ¬­��sM ���Xا U��[U\yX U��Mrsnvت �R��nv l��ybت ا�وزان او ا|��ªVWك ا��ynX¨ او �R��nvت اih��z ���MrkWX اU��braeaXت              ،١٥٦،٣  +٢٤٨٠،١٣٣

      c�zU­Xا cbraeaXا �hzو UVshz او  csjkaXا�وزان ا  ا        U�Vshz U�ahP Nh�«�WXوت اU�^f �v c�zU­Xا cbraeaXا iv lybأ g}Uآ csjkaXا ghآUW�yX chOxsX .
        gj�kP l�WXد اR��Xء واU­�bا� cex�}أ l�yb U�Vshz U�ahP cfوU^Wv يNhvRf ch�Nv chehx} راUأ� cvRwWxaXت اU[U\yX نUآ Uaو آ   M ®O�| U�av  أن ¬­�W

 .UeWXرcM اiv ceWsaX اUVvت csjkvاU[U\yXت اNOWwaXة UVX آ^Uءة ihjkf lP اUW�Xآgh ا
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