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ABSTRACT

The infectious bursal disease virus (IBDv) is widespread in poultry flocks all around
the world. During the period between 2016- 2017, 22 IBD outbreaks were investigated
in El-Minoufiya Governorate in different chicken sectors (11 broilers, 7 commercial
layer pullets and 4 native baladi varieties). The disease occurred at 23-42 days of age.
The mortality ranged between 3-9 % in commercial broilers farms, 5.8-12% in native
breed varieties and 5-10 % in commercial layer replacement pullets. Two hundred one-
day-old commercial male layer chicks was used for assessment of protection obtained
after vaccination with HVT-IBDV vector vaccine "Vaxxitek" against challenged with
wiIBDV local field isolate "Lay./Men.Egypt/17" at 46th-day of age. Maternal derived
antibodies (MDA) was followed up by ELISA to determine MA waning and the suitable
age of chicks for IBDV vaccination and/or challenge. Chicks divided into 4 groups of
(50 birds/ of each), G1 (vaccinated with HVT-IBD vector vaccine at 1 day old of age and
non-challeneged) and G2 (vaccinated with HVT-IBDV at one-day of age and challenged
with vwwIBDV local field isolate "Lay./Men.Egypt/017" at 46-day of age), G3 (non- vac-
cinated and non-challenged) and G4 (non-vaccinated and challenged chickens). Our
results revealed that the mortality percentage of commercial male layer chickens chal-
lenged with recent vwIBDV local field isolate "lay./Men.Egypt/017" was (0%) in G2,
whilein G4 was (90%), at 7-days post challenge. The highest bursa body ratio observed
was (5.32 and 5.31) in non- vaccinated and non-challenged birds (G3) and birds vac-
cinated with the VAXXITEK HVT-IBDv vaccine (G1). Conclusion, the recombinant
VAXXITEK HVT-IBDv vaccine has provided protection for commercial male layer chicks
against challenge with recent vvIBDv isolate. Vaccination with vector vaccine in en-
demic areas with vwIBDV, protect against mortality, partially against bursal atrophy
and decreases immunosuppressive effect of vvIBDV.
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INTRODUCTION characterized mainly by hemorrhagic syndrome,
severe damage in bursa of fabricius, immunosup-
pression and high mortalities (Eterradossi and
Saif, 2013). The economic importance of this dis-
ease is manifested in 2 ways. First losses due

Infectiousbursal disease (IBD)is one of the most
economically important contagious diseases of
young chickens (3-6 weeks-old) caused by infec-
tious bursal disease virus (IBDV) and
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to morbidity and mortality as some virus strains
may cause up to 60% mortality in chickens with
3 weeks of age and older. The second, and more
important, manifestation is a severe, prolonged
immunosuppression of chickens infected at an
early age (Tippenhauer et al.,, 2012; Cubas-
Gaona et al, 2018 and Gimeno and Schat,
2018).Variant and vvIBD viruses are the most
important antigenic mutants of IBDV that
threaten chickens, causing high economic losses
and vaccination failure because their irreversible
immunosuppressive effect on the young chicks
(Withers et al., 2005). The IBDV is a single-
shelled nonenveloped with a diameter of 65-70
nm, double-stranded bisegmented linear RNA vi-
rus that belongs to Birnaviridae family, genus
Avibirnavirus (Fauquet et al., 2005). Its genomic
RNA consists of segments A that codes to poly-
peptides cleaved into two structural proteins,
VP2 and VP3, a serine protease, VP4 and a non-
structural VPS5 while the smaller segment B en-
codes VP1 (Durairaj et al., 2011). The VP2 is re-
sponsible for serotype specificity; conversely,
VP3 is a group-specific antigen that is recognized
by non-neutralizing antibodies, which may cross-
react with both serotypes (Oppling et al,
1991).Two different serotypes of Infectious bur-
sal disease virus (1, 2) (McFerran et al., 1980).
The only pathogenic to chickens was serptype-1
which differed obviously in their virulence and
pathogenicity (Winterfield and Thacker, 1978).
Different Modified Live Vaccines (MLVSs) con-
taining classical viruses are commercially avail-
able and are classified according to their degree
of attenuation as "mild", “intermediate"”, "inter-
mediate plus" and "hot™ IBD vaccines (Saif,
1998; van den Berg, 2000 and Muller et al.,
2003). Determination of the proper time of vac-
cination of young maternally immunized chicks
with live attenuated IBDV vaccine consider ma-
jor problem , whereas monitoring antibody levels
in a breeder flock or its progeny (flock profiling)
can aid in determining the proper time to vac-
cinate (De Herdt et al., 2005; Block et al., 2007
and Eterradossi and Saif, 2013). With the ad-
vancement of technology, next-generation vac-
cines have been developed with the advantage of
Maternally derived antibodies (MDADbs) and are
commercially available in the market such as the
IBD vector vaccine using turkey herpes virus
(HVT) as a vector for the IBDV viral protein 2
(VP2) gene (Bublot et al., 2007;Le Gros et al.,
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2009; Rojset al., 2011and Dacic etal., 2018), and
the Immune-complex vaccine that is a mixture of
of a certain amount of IBDV -specific antibodies
obtained from the sera of hyperimmunized
chickens and infectious I1BD vaccine virus (Whit-
fill et al., 1995 and Zahid et al., 2017).

In Egypt, IBD was diagnosed for the first time on
the basis of its characteristic pathological lesions
at 1974 (El-Sergany et al., 1974). The interest
with antigenic characterization of IBDV wastrig-
gered by the appearance of very virulent infec-
tious bursal disease virus (vwvIBDV) strains in
vaccinated Egyptian flocks (Khafagy et al.,
1991). The vvIBDV strains are antigenetically
very similar to the classical ones with a marked
increase in virulence and break through high lev-
els of maternal antibodies leading to great eco-
nomic losses in chicken farms (Xiumiao et al.,
2012). Presently, the presence of both very viru-
lent and variant IBDV strains in Egypt were re-
ported in several studies and become serious
problems circulating in chickens vaccinated with
the classical strain vaccines (Metwally et al.,
2009; Mohamed et al., 2014; Mawgod et al.,
2014). Thus, in present study we investigated re-
cent IBDV outbreaks in El-Minoufiya Gover-
norate, by agar gel precipitation test (AGPT) for
detection of IBDV antigen in the cloacal bursa of
the affected chickens then RT-PCR assay was ap-
plied. Also, evaluation of the efficacy of HVT-
IBDv vector vaccine "Vaxxitek" against chal-
lenge with vvIBDV local field isolate
"Lay./Men.Egypt/17"at 46-day of age was done.

MATERIALS AND METHODS

1- Samples collected for IBDV detection:
Postmortem examination was performed on a
variable number of freshly dead birds, which suc-
cumbed to Gumboro after onset of mortalities on
the examined farms. Bursa of fabricius were col-
lected and kept at -200C till be used.

2- IBD virus propagation and titration in em-
bryonated chicken eggs:

Specific pathogen free (SPF) embryonated
chicken egg (ECE):

A total of 60 SPF-ECE were obtained from (Koo-
mOshiem, Fayoum, Agriculture Research Cen-
ter- Ministry of Agriculture, Egypt). The fertile
chicken eggs were kept in incubator at 37C" till
the age of 9-11day old and inoculated Via Chori-
oallantoic membrane (CAM) route for propaga-
tion and titration of the very virulent local field
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IBDV isolate "Lay./Men.Egypt/17" Kindly sup-
plied from Dr.Hesham Sultan prof. of poultry
disease department of birds and rabbits medicine
faculty of veterinary medicine Sadat city univer-
sity to be used for challenge in vaccination exper-
iments.

3- Chickens:

Two hundred one-day-old commercial male
layer chicks (Hy-line) were obtained froma com-
mercial hatchery. Chicks possess MDA against
IBDV, acquired from their parents that were vac-
cinated with live and inactivated oil emulsion
IBDV vaccines according to a specific vaccina-
tion program. Serological fol-low up of MDA us-
ing ELISA todetermine MA waning and the suit-
able age of chicks for IBDV vaccina-tion and/or
challenge also assessment of their protection af-
ter vaccination with HVT-IBD vector vaccine
"Vaxxitek™ against challenge with vwIBDV local
field isolate "Lay./Men.Egypt/17".

4- Reference antigens, antisera, vaccines, and vi-
ruses:

-The reference positive and negative precipitat-
ing antigensbesidepositive and negative precipi-
tating reference antisera against IBDV were ob-
tained from Intervet, Inter. B. V. Boxmeer, Hol-
land for the AGPT.

- HVT-IBDV vaccine "Vaxxitek®" (Merial Lim-
ited, Duluth, GA), in Egyptian market was ob-
tained from local agencies (IFT) and was used in
the vaccination program studies.

- A local field isolate of vwIBDV designated as
"Lay./Men.Egypt/17", in the form of bursal ex-
tract was diluted 1:10 in phosphate buffer saline,
Kindly supplied from Dr.Hesham Sultan prof. of
poultry disease department of birds and rabbits
medicine faculty of veterinary medicine Sadat
city university, to be used for challenge in vac-
cination experiments.

5- Laboratory vaccination experiments:

Two hundred of one-day-old commercial male
layer chicks from one hatch was used for deter-
mination of serological response and degree of
protection of commercial layer chicken vac-
cinated with Vaxxitek vaccine and challenged at
46-day of age with vwIBDV local field isolate
"Lay./Men.Egypt/17". The MDADbs" waning in
these chicks were followed from one-day-old un-
til 53-day of age by ELISA. The chickens were
divided into 4 groups which were treated as
shown in table (1).

6- Blood samples:
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Chicken blood were collected from wing vein or
by slaughtering and kept in slop position at 37C
for one hour then at 4C overnight. Sera then sep-
arated by centrifugation at 3000 rpm/10 minutes
and stores at -20 C till tested. Sera were inacti-
vated at 56 C for 30 minutes before testing.
7-Agar gel precipitation test:

IBDV antigen for AGPT was prepared accord-
ing to Hirari and Shimakura (1974). Agar gel
medium (2% DIFICO Laboratories Detroit,
Michigan, USA) was prepared as described by
Wood et al. (1979). The test was used to demon-
strate the presence of antibodies to 1BDV in ex-
amined chicken sera and for detection of 1BDV
antigen (s) in the bursa of affected chickens as
described by Wood et al. (1979).

8- RNA extraction from bursal homogenate of
the selected samples:

Extraction of genomic RNA: The viral RNA
was extracted from bursal homogenates by Viral
Gene-Spin ™ Viral DNA/RNA Extraction Kit
(INtRON Biotechnology) according to the in-
structions of the manufacturer. Viral Gene-Spin
™ Viral DNA/RNA Extraction Kit contains; Ly-
sis buffer, Binding Buff-er, Washing Buffer A,
Washing Buffer B, Elution Buffer and Spin Col-
umns.

Amplification of Vp2 gene of IBDV: The one-
step RT-PCR was conducted with Verso™ 1-step
RT-PCR Kit (Thermo scientific) according to the
manufactures instruction with RT-PCR thermal
cycling program according to Dolz et al. (2005).
The RT-PCR product was analyzed witha garose
gel electrophoresis using 2 % agarose gel stained
with ethidium bromide.

IBDV specific primers

Two primers were used to amplify 480 bp spe-
cific fragment in the VP2 gene of IBDV Dolz et
al. (2005) . The primers sequences were as fol-
lowing:

Forward primer

5 ACAGGCCCAGAGTCTACA 3" was lo-
cated at nucleotide sequence 733-750

Reverse primer
5AYCCTGTTGCCACTCTTTC 3 was lo-
cated at nucleotide sequence 1194-1212

9- Enzyme Linked Immunosorbant Assay
(ELISA):

ELISAKits (ProFlock® IBD plus and classic 1BD
supplied by Symbiotic Corporation, 11011 via
Frontex, San Diego. CA 92127) were employed
for detection of IBD antibodies in chicken sera of
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experimental
MADbs'.
10-Histopathological examination:

Bursae of Fabricius of experimentally infected
and control birds, were fixed in neutral buffered
10% formalin solution. Bancroft et al. (1996)
11- Statistical analysis:

Whenever necessary, data were analyzed by stu-
dents T-test or by analysis of variance ANOVA
test followed by application of Dunean's new
multiple range test to determine the significance
of differences between individual treatment and
corresponding control.

RESULTS

Results of serological response of commercial
male layer chickens vaccinated with HVT-
IBDYV at one-day of age:

The waning of maternal antibody in commercial
male layer chickens used for vaccination experi-
ment judged by (IBD plus and classic IBD) ELISA
titers, which were highest at one-day of age
(20090, 9093) and decrease till (400, 150) at 53-
day of age and also judged by AGPT, which were
6/10(60%) at 11-day of age and decreased till
0/5(0%) at 25-day of age, (Table 2). Assessment
of antibody response of commercial male layer
chickens vaccinated with HVT-IBDV vaccine at
one-day of age, (G1) and non-vaccinated chick-
ens, (G3) judged by (IBD plus and classic IBD)
ELISA titers, were (17872 and 5150) and (17032
and 6227), respectively, at 11-day of age, while at
18-day of age were (14845 and 3362) and (13225
and 3332), respectively, and also judged by AGPT,
which were 4/5(80%) and 3/5(60% ), respectively,
at 11-day of age, while at 18-day of age were
2/5(20%) and 1/10(10% ) in G1 and G3, respec-
tively, (Table 3). Serological response weekly ex-
amined from age 18-day until age 42-day of com-
mercial male layer chickens in (G1) and (G3),

purpose as well as measuring

judged by (IBD plus and classic IBDV) ELISA ti-

ters, were (10957 and 2526) and (10638 and 2900)
at 25-day of age, respectively, while at 32-day of
age were (7733 and 2351) and (7196 and 2096),
respectively, also at 42-day of age were (10542
and 2505) and (2500 and 1000), respectively, and
at 46- day of age were (12636 and 3934) and (950
and 370) in G1 and G3, respectively. Serological
response also judged by AGPT, which were
2/5(40%) and 0/5(0%), respectively, at 25-day of
age, while at 32-day of age were 3/5(60%) and
0/5(0%), respectively, also at 42-day of age were
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9/10(90%) and 0/10(0%), respectively, and at 46-
day of age were 5/5(100%) in G1 and 0/5(0%) in
G3, (Table 4 and figure 1). The Bursal body
weight ratio (B/BR), Bursal index (Bl) and Mean
severity index (MSI) of G1 and G3 at 42-day of
age (3-days before challenge) were (4.75 and
6.25), (0.76 and 1) and (0.4 and 0) respectively,
(Table 5and figure 2). IBDV by RT/PCR detected
in bursae of commercial male layer chickens at
42-day of age were 5/5(weak positive) and 5/5
(negative) in G1 and G3, respectively, and by
AGPT were 0/5(0%) in Gland G3.

Results of serological response and degree of
protection of commercial male layer chickens
vaccinated with HVT-IBDV challenged at 46-
day of age during 3- and 7-days post chal-
lenge:

The detection of IBDV by RT/PCR at 49-day of
age (3-day post challenge) in bursae of commer-
cial male layer chickens groups were 5/5 (posi-
tive) in G1, chickens group vaccinated with
HVT-IBDV at one-day of age and challenged
with wIBDV local field isolate
"Lay./Men.Egypt/017" at 46-day of age (G2) and
non-vaccinated challenged chickens (G4) while
RT/PCR was 5/5 (negative) in G3. The detection
of IBDV by AGPT were 0/5 (0%) in all groups
except (G4) was 5/5 (100%), (Table 6).
Thebursal body weight ratio (B/BR) of commer-
cial male layer chickens in G1 and G3 were (4.52
and 5.3) respectively versus (4.66 and 6.1) in G2,
and G4, respectively, at 3-dpc, The Bursal index
(B1) in G1 and G3 were (0.85 and 1), respec-
tively, versus (0.87 and 1.15) in G2 and G4, re-
spectively, at 3dpc,The Mean severity index
(MSI) in G1 and G3 were (0.2 and 0), respec-
tively, versus (1.2 and 2.75) in G2 and G4, re-
spectively, at 3dpc, (Table 7 and Figures 3-5).
The mortality percentage of commercial male
layer chickens challenged with recent vvIBDV
local field isolate "lay./Men.Egypt/017" was
(0%) in G2, while G4 was (90%), at 7-days post
challenge, (Table 8 and Figures 6-8).

Serological response of commercial male layer
chickens at 7-dpc judged by (IBD plus and clas-
sic IBDV) ELISA titers, were (10191 and 3963)
and (400 and 150) in non-challenged G1 and G3
respectively versus (10989 and 10224) and (5490
and 17414) in challenged G2 and G4, respec-
tively. While detection of IBD antigen in serum
samples by AGPT were 5/5(100%) in all groups
except G3 was 0/5 (0%), as shown in table (9).
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IBDV detected by RT/PCR in bursae of commer-
cial male layer chickens in all groups were5/5
(positive) except G3 was 0/5 (negative). The de-
tection of IBDV by AGPT in all groups was 0/5
(0%), as shown in table (10). The bursal body
weight ratio (B/BR) of commercial male layer
chickens were (5.31 and 5.32) in non-challenged
groups G1 and G3, respectively versus (4.89 and
1.36) in challenged groups G2 and G4, respec-
tively, at 7-days post challenge with vvIBDV lo-
cal field isolate "lay./Men.Egypt/017", The Bur-
sal index (Bl) were 0.99 and 1 in non-challenged
groups G1 and G3, respectively, versus 0.91 and
0.25 in challenged groups G2 and G4, respec-
tively at 7dpc, The Mean Severity index (MSI)
was 0 in non-challenged groups G1 and G3 ver-
sus 0.5 and 3.5in challenged groups G2 and G4,
respectively, at 7dpc, (Table 11; figures,. 9-12).
The histopathological Bursal changes at 7TH days
post challenge of G2 showed hyperplasia and
metaplasia of lining epithelium but G4 showed
characteristic starry sky appearance due to deple-
tion of lymphocytes in both cortex and medulla,
all results compared to apparently normal archi-
tecture at non- vaccinated non-challenged (G3).

DISCUSSION

Our study was directed to evaluate the efficacy of
HVT-IBDV vector vaccine in commercial layers
against challenge with recent vwIBDYV isolate,
based on clinical signs, mortality percentage,
postmortem gross lesions, detection of IBDVan-
tigen (s) in the cloacal bursa of dead birds, Bursa
body weight ratio, bursal index and histopatho-
logical examination. Very virulent infectious
bursal disease (vvIBDV) charac-terized by im-
munosuppression or mortality in immature chick-
ens at age of 3-6 weeks of age, the main target of
the virus is Bursa of Fabricius causing severe de-
pletion of immature B lymphocyte (Eterradossi et
al., 2004). Acute IBD cause up to 30 and 90 %
mortality in broiler and pullet flocks, respectively
(Chettle and Wyeth, 1989 and Van den Berg,
2000), VvIBDV strains succeeded in surviving in
the Egyptian farms despite of the application of
intensive vaccination programs (Sultan, 1995;
El-Khayat, 2003 and Sultan et al.,2011). IBDV
was detected in 11 commercial broilers, 4native
baladi variety and 7 commercial layers farms dis-
tributed in EI-Minoufiya governorate. The inci-
dence of the disease ranged between 23-42 days
of age and was characterized by typical clinical
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signs and gross lesions, similar to those described
by (Box, 1989; Sultan, 1995; Hassan et al., 2002
and Abd El-Razik, 2008). The course of the dis-
ease was acute lasting 7-10 days with most of the
mortalities occurred within 3-5 days after the on-
set of the disease. Most affected birds showed
profuse watery yellowish diarrhea with soiled
vent feathers, vent picking, anorexia, depression,
trembling, prostration and finally death. The
gross lesions were mainly dehydration, extensive
hemorrhage on the muscles of the thigh and
breast, swollen pale or congested kidneys with
prominent tubules and distension of urates. The
BF was constantly involved and was either en-
larged, edematous yellowish pink or hemorrhagic
and contained blood in the lumen or atrophied
bursae and hemorrhages at the junction between
proventriculus and gizzard, these data are in
agreement with these reported by (El-Khayat,
2003; Abd El-Razik, 2004; Jeon et al., 2008 and
Shaimaa, 2008). The same observations were re-
ported by (Giambrone et al., 1982; Solano et al.,
1985 and Khafagy et al., 1990) and Sultan (1995)
who reported that all investigated flocks had been
vaccinated several times between 9-34 days by
various classes (intermediate and/or intermediate
plus) of standard serotypel live IBDV vac-
cines.Although all the chickens had been vac-
cinated against IBDV, high mortalities were rec-
orded, ranged between 3-9% (average 4.7%) in
commercial broilers, 5.8-12% (average 8.5%) in
native breed varieties, and 5-10% (average 6.87
%) in commercial layer replacement pullets
farms. These data agreed with previous studies
done by (El-Khayat, 2003; Aly et al., 2004; Raut-
enschlein et al., 2005; Abd El-Razik, 2008; Sul-
tan et al., 2009 and Jackwood, 2011). The possi-
ble causes of vaccination failure could be due to
the high field virus exposure, timing of IBDV
vaccination, error in application of the vaccines
and IBDV challenge strain. All investigated
flocks were progenies of different parent flocks
vaccinated with live and inactivated oil-emulsion
IBD vaccines, so these progenies are expected to
carry variable levels of maternal antibodies
which may interfere to a great or less extent with
vaccination particularly at an early age (Ismail
and Saif, 1990; Khafagy et al., 1990 and Jack-
wood, 2011).In addition, results of the current
study go in parallelism with the report of (Anon,
1990; Khafagy et al., 1990 and Juneja et al.,
2008) who reported that IBDV was detected by
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AGPT which is the most practicable and eco-
nomic method could be used for detection of
IBDV specific antigen in extracts from bursal tis-
sues or group specific antibodies. AGPT was ap-
plied on bursal homogenates collected from both
acute and sub clinical affected birds which ap-
peared as a precipitation lines the successful use
of the AGPT as a diagnostic means for IBDV an-
tigen in the cloacal bursa of acutely affected
birds. The development of precipitation lines was
suggested by Hirai and Shimakura (1974) may be
attributed to the difference in the diffusion rates
of IBDV antigens. Reverse transcriptase poly-
merase chain reaction (RT/PCR) considered the
most rapid, sensitive and accurate method for de-
tecting IBDV these assays detected nucleotide
segments specific to viral genome. By using
RT/PCR assay it became possible to detect and
classify IBDV to use such information in study-
ing the epidemiology of the viruse (Abdel-Alim
and Saif, 2001; Corley et al., 2002; Pages et al.,
2004 and Sreedevi and Jackwood, 2007). In the
vaccination-challenge experiment we evaluated
the efficacy of HVT-IBDV vector vaccine in
commercial layers against challenge with recent
vwIBDYV isolate. The serological response has
been tested using two ELISAKits, the classic IBD
kit and an "improved" kit, the BD-plus kit. Clas-
sic IBD Kits uses an antigen derived from a clas-
sical strain grown in tissue culture while I1BD plus
kits uses a native bursal derived classical strain
antigen IBD plus test allows a more accurate de-
tection of IBDV protective VP2 antibodies. Wan-
ing of MDA antibodies were more detected at 25-
32 day of age using the IBD plus kit that confirm
the sensitivity of this kit (table 2) agreed with
(Prandini et al., 2008 and Le Gros et al., 2009).
These results suggested that the serological ex-
amination of optimum vaccination for each flock
is required to effectively control IBDV in the
field (Tsukamoto et al., 1995). There were detect-
able positive antibody response measured by
(IBD plus and classic IBD) ELISA mean titers
on day 42 day of old in commercial male layer
chickens vaccinated on day one with HVT-vec-
tor (table, 4) concerning HVT-IBDV vector
vaccine,VP2 protein, containing most of the neu-
tralization sites, is the primary host-protective
immunogen of IBDV and has been the target pro-
tein for recombinant vaccine studies using a vari-
ety of different expression systems (Darteil et al.,
1995; Tsukamoto et al., 1999; Butter et al., 2003;
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Prandini et al., 2008 ; Pradhan et al., 2012; and
Huang et al., 2004). Our results agreed with
Darteil etal. (1995) Who reported that expression
of vp2 protein by an HVT recombinant virus was
able toinduce production of anti-vp2 neutralizing
antibodies in chickens, in the same context,
Bublot et al. (2007) who compared an IBD vec-
tored vaccine (vHVT13), in which turkey herpes-
virus (HVT) is used as the vector, demonstrated
that this vaccine is able to induce an immune re-
sponse in birds with a high level of MDA. More-
over, Rojs et al. (2011) studied the efficacy of
three commercially available vaccines against in-
fectious bursal disease (IBD) in commercial
broilers raised in a high (IBDV) risk area. Three
broiler flocks were vaccinated subcutaneously
with a turkey herpesvirus (HVT)-IBD vector vac-
cine at one day old and conducted a significant
increase in antibody titers detected in flocks vac-
cinated with the vector vaccine indicated its abil-
ity to induce an immune response in birds with a
high level of maternally derived antibodies.
There was complete protection against mortality
in vaccinated challenged group G2 versus 90% of
mortality in non-vaccinated challenged chicken
G4 (Table 8 and figure 6), these results are agreed
with Darteil et al. (1995) who was the first re-
ported (100%) protection against IBDV chal-
lenge after vaccination of 1-day- old chickens
with a single injection of HVT recombinant vac-
cine. In the same context, Bublot et al. (2007)
who used an IBD vectored vaccine (VHVT13), in
which turkey herpesvirus (HVT) is used as the
vectordemonstrated that this vaccine is able to
protect chickens against various IBD virus
(IBDV) challenge strains including very virulent,
classical, and USA variant IBDV, also similar re-
sults obtained in a recent study (Daci¢ et al.,
2018). IBDV causes acute lytic infections and
high titers of anti-IBDV antibodies, it replicates
in actively dividing IgM™* B cells in the bursa of
Fabricius. results in lymphoid depletion and se-
vere atrophy of the bursa as the predominant fea-
ture of the pathogenesis of this disease (Van den
Berg, 2000 and Ratuenschaleine et al., 2005) and
so good vaccine should be evaluated on the basis
of protection of bursa from depletion and atro-
phy these parameter were included in our experi-
ments. The results of the bursal body weight ratio
(B/BR), Bursal index (Bl)and the mean severity
Index (MSI) noticed on 42-day of age (3-days
before challenge), at 49-day of age (3-day post
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challenge with vvIBDV local field isolate
"lay./Men.Egypt/017") and at 53-day of age (at 7-
days post challenge), results indicating that vac-
cination with HVT-vector vaccine protect
chicks against bursal atrophy and damage (Ta-
bles, 5, 7, 11 and figures 9-10). It agreed with
Perozo etal. (2009) that reported the recombinant
HVT-IBDV confers protection against bursal
damage as indicated by significantly lower bursal
lesion scores in the vaccinated birds. These re-
sults were expected because the viral vector of
the vaccine, by loading only the gene of immu-
nogenic protein of IBDV, is not able to synthesize
virulent viral particles, and therefore it does not
cause infection and lysis of B-lymphocytes (Bub-
blot et al., 2007) .In the same context Roh et al.
(2016) demonstrated that the HVT-IBD vector
vaccine is recommended as the vaccine of choice
to avoid the safety problems associated with

persistent bursal lesion and atrophy. Moreover,
the result of our study agreed with Daci¢ et al.
(2018) that reported the recombinant vaccine
provided protection against bursal atrophy com-
pared to liveintermediate vaccines.

CONCLUSION

The protective efficacy of the recombinant
VAXXITEK HVT-IBDv vaccine against the
challenge with local field isolate
"lay./Men.Egypt/017" (vwIBDv)was evaluated in
this study. The recombinant VAXXITEK HVT-
IBDv vaccine has provided protection for com-
mercial male layer chicks against mortality and
against bursal atrophy after challenge with the
vvIBDv strain. Studies showed that vaccination
with vector vaccine in endemic areas with
vwIBDV, decreases immunosuppressive effect of
vwIBDV.

Table (1): Experimental design for assessment of protection of commercial male layer chickens vaccinated on one-
day-old with HVT-IBDV against challenge with vvIBDV local field isolate "Lay./Men.Egypt/17".

Vaccination regime IBDV
Chicken challenge
Group No. No. Vaccine | Age/days | at 46- day Assessment
of age
HVT- 1- Clinical signs.
Gl 50 IBDV i 2- Mortality %.
HVT- 3- Gross lesions.
G2 S0 IBDV " 4- B/BRand BBI.
G3 50 Non - 5- Seroconversion.
(ELISA and AGPT)
6- Histopathology.
G4 50 Non " 7- RT-PCR 3-day pre and
3, 7-day post challenge.

IBD challenge virus= Occulonasal challenge on day 46 with 100ul/bird (contain 3.5 log-10 EID50) of IBDV local field isolate

"Lay./Men.Egypt./17 ." HVT-IBDV=IBD vectored vaccine, in which turkey herpes virus (HVT) is used as the vector.

B/BR= Bursal

body weight ratio. BBI=Bursa body weight ELISA= Enzyme linked immunosorbent assay
AGPT= Agar gel precipitation testRT-PCR= Reverse Transcriptase polymerase chain reaction

Table (2): Waning of maternal derived antibodies (+Sd) (MDA) in commercial male layer chickens. acquired from
their parents that were vaccinated with live and inactivated oil emulsion IBDV vaccines, Chicks divided into 4

groups (50 birds/each).
ELISA titer (Mean + S. E)

Age/days IBD plus classic 1IBD AGPT
1 20090+20.90Aa 9093+23.23Ab Nd.
11 17032+32.75Ba 6227+22.24Bb (6/10) 60%
18 13225+22.23Cbh 3332+33.34Ca (1/10) 10%
25 10638+33.58Da 2900+29.30Db (0/5) 0%
32 7196+17.88Ca 2096+11.20EDb (0/5) 0%
53 400+14.20Ea 150+10.55Fb (0/5) 0%

ELISA= Enzyme linked immunosorbant assay. AGPT= Agar gel precipitation test. N.D.=Not done.
Capital litter: Means within the same column of different litter are significantly differ at (P < 0.05). Small litter: Means within

the same row of different litterare significantly differ at (P < 0.05).
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Table (3): Serological response of commercial male layer chickens vaccinated with HVT-IBDV vac-cine at one-
day of age and non-vaccinated chickens, at 11-18 day of age, the progeny used in this experiment regarding MDA
from profile 2 of which as there is no difference between at one day of age.

© S Vaccination regime ELISA titer (Mean £S. E)

S | & | Age AGPT

S & | days

_8 = Vaccine Age/day IBD plus classic IBD

Gl | 50 11 HVT-IBDV 1 17872+70.72Aa 5150+50.53Bb (4/5) 80%
G3 | 50 11 - - 17032+32.50Ba 6227+22.15Ab (3/5) 60%
Gl | 50 18 HVT-IBDV 1 14845444 50Ca 3362+26.15Ch 20% (2/5)
G3 | 50 18 - - 13225+62.22Da 3332+23.22Db 10% (1/10)

no.=Number. ELISA= Enzyme linked immunosorbant assay. AGPT= Agar gel precipitation test

HVT-IBDV= IBD vectored vaccine, in which turkey herpesvirus (HVT) is used asthe vector. Capitallitter: Meanswithin the
same column of different litter are significantly differat (P < 0.05). Small litter: Means within the same row of different litter
are significantly differat (P < 0.05).

Table (4): Serological response of commercial male layer chickens vaccinated with HVT-IBDV by ELISA and
AGPT.

Group | Chicen | Age/ Vaccination regime ELISA titer (Mean+S. E)

no. no days Vaccine ’3‘355/ BD plus IBD classic AGPT
1 50 o5 HVT-IBD 1 10957 2526 (2/5) 40%
3 50 -- -- 10638 2900 (0/5) 0%
1 50 39 HVT-IBDV 1 7733 2351 (3/5) 60%
3 50 - - 7196 2096 (0/5) 0%
1 50 42 HVT-IBDV 1 10524 2505 (9/10) 90%
3 50 -- -- 2500 1000 (0/10) 0%
1 50 16 HVT-IBDV 1 12636 3934 (5/5) 100%
3 50 -- - 950 370 (0/5) 0%

ELISA=Enzyme linked immunosorbent assay. AGPT= Agar gel precipitation test.

HVT-IBDV=IBD vectored vaccine, in which turkey herpes virus (HVT) is used as the vector.

Table (5): Bursal body weight ratio, Bursal index and Mean severity index of commercial male layer chickens
vaccinated with HVT-IBDV at 3-days pre-challenge.

Vaccination Bursal lymphocytic
regime tissue lesion (SI)
Chicken Age/ B/BR B/BI Lympho
Group no Days ) Age/d Mean mean Lympho cytic MSI
no. Vaccine cytic .
ays . depletio
necrosis n
1 50 HVT- 1 475 0.76 05 03 0.4
IBDV
42 6.25 1 0
3 50 -- -- ' 0 0

BR=Bursal body weight ratio.Lucio and Hitchner (1979) B:BI=Bursal body weight index .Lucio and Hitchner (1979). SI=
Severity index of bursal lymphoid tissue lesion.Sharma et al. (1989) MSI= mean severity index. Sharma et al. (1989) HVT-
IBDV= IBD vectored vaccine, in which turkey herpesvirus (HVT) is used as the vector.
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Table (6): Detection of IBDV by AGPT and RT/PCR in bursae of commercial male layer chickens vaccinated with
HVT-IBDV at 3-dpc with recent vvIBDV local field isolate "lay./Men.Egypt/017":

Graupro. | enaenn [~ USRI Gy | [TROTT | ASET
1 10 HVT-IBDV 1 ; pég’l’f‘\)le (8{,/50)
2 40 HVT-IBDV 1 + pég’i/fi\)/e (8{,2)
3 10 - - | nemtve | oo
4 40 - - + | pesive | 1000

Dpc = day post challenge. Chall= challenge. RT/PCR=Reverse Transcriptase polymerase chain reaction. AGPT= Agar gel
precipitation test. HVT-IBDV=IBD vectored vaccine, in which turkey herpesvirus (HVT) is used as the vector.

Table (7): Bursal body weight ratio, Bursal index and Mean severity index of commercial male layer chickens
vaccinated with HVT-IBDV at 3-dpc with vvIBDV local field isolate “lay./Men.Egypt /017"

Vaccination regim Assessment of protection 3 — days post challenge
Chall.- Bursal lymphocytic
Group | Chicken at 46- tissue lesion (SI)
no. no. Vaccine 'g‘g;sl dag/s of II\B/I/EaE r;B,]/e iln Lymphoc | Lympho MSI
ge ytic cytic
deplation | necrosis
1 10 HVT-BDV 1 - 4.52 0.85 0.5 0 0.2
2 40 HVT-BDV 1 + 4.66 0.87 1.5 1 1.2
3 10 - - - 5.3 1 0 0 0
4 40 - - + 6.1 1.15 2.5 3 2.75

IBD challenge virus= Oculnasal challenge at 46t day of age with 100pl/bird contain 103® EIDS-50 of vvIBDV local field

.isolate"lay./Men.Egypt./017".Chall. = challenge. Dpc = day postchallenge

B:BR=Bursal body weight ratio.Lucio and Hitchner (1979) B:Bl=Bursal body weight index.Lucio and Hitchner, (1979)
Sl= severity index of bursal lymphoid tissue lesion. Sharma etal. (1989) MSI= Mean severity index. Sharmaetal. (1989)
HVT-IBDV=IBD vectored vaccine, in which turkey herpesvirus (HVT) is used as the vector.

Table (8): mortality% of commercial male layer chickens vaccinated with HVT-IBDV and challenged with
vvIBDV recent field isolate "lay./Men Egypt/017™on 7 dpc.

o S Vaccination regime Challenge Mortality at 7-days post
3 S 33 | at 46-days of challenge
T 3 Vaccine Age/days age rate %
2 40 HVT-IBDV 1 + 0 0%
4|40 - - T 36 90%

dpc =daypost challenge. HVT-IBDV=IBD vectored vaccine, in which turkey herpesvirus (HVT) is used as the vector.
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Table (9): Serological response and AGPT of commercial male layer chickens vaccinated with HVT-IBDV at 7-
day post challenged with recent vvIBDV local field isolate "lay./Men.Egypt/017".

© o Vaccination regime Chall ELISA titer at 7- days post chal-

o s = at 46- lenge

c 5 9 AGPT

S |77 . Age/ | days .

3 S Vaccine Days | ofage BD+ IBD classic

1 10 HVT-1BDV 1 -- 10191 3963 (5/5) 100%
2 40 HVT-IBDV 1 + 10989 10224 (5/5) 100%
3 10 -- -- -- 400 150 (0/5) 0%
4 40 -- -- + 5490 17414 (5/5) 100%

chall. = challenged.ELISA= Enzyme linked immunosorbentassay. AGPT= Agar gel precipitation test.

vectored vaccine, in which turkey herpesvirus (HVT) is used as the vector.

HVT-IBDV= IBD

Table (10): Detection of IBDV virus by AGPT and RT/PCR in bursae of commercial male layer chickensvac-

cinated with HVT-IBDV at 7-dpc with vvIBDV recent local field isolate "lay./Men.Egypt/ 017"

. Vaccination regime Chall- at 46- RT/PCR
Groupno. | Chickenno Vaccine Ageldays days ofage | for IBDV at 7-dpc. AGPT at 7-dpc.

5/5 (0/5)

1 10 HVT-IBDV 1 - Positive 0%

5/5 (0/5)

2 40 HVT-IBDV 1 + Positive 0%

- - . 0/5 (0/5)

3 10 Negative 0%

5/5 (0/5)

4 40 B B i Positive 0%

dpc=day postchallenge. chall.=challenged. RT/PCR=Reverse Transcriptase polymerase chain reaction.
precipitation test HVT-IBDV=IBD vectored vaccine, in turkey herpesvirus (HVT) is used as the vector.

AGPT= Agar gel

Table (11): Results of degree of protection commercial male layer chickens vaccinated with HVT-IBDV vector
vaccine at 7-dpc with vvIBDV recent field isolate "lay/Men.Egypt/017".

Vaccination Assessment of protection 7 — days post challenge
. regime Challenge
Group | Chicken at46-days . Lympho-
no. no vaccine Age/ of age BBR BBI Lympho_cytlc cytic MS
days mean mean Deplation necrosis
1 10 HVT-IBDV 1 - 5.31 0.99 0 0 0
2 40 HVT-IBDV 1 + 4.89 0.91 1 0 0.5
3 10 -- -- - 5.32 1 0 0 0
4 40 -- -- + 1.36 0.25 4 3 3.5

B:BR= Bursal body weight ratio. Lucio and Hitchner (1979)

used asthe vector.

BBI=Bursal body weight index. Lucio and Hitchner, (1979)
MSI= Mean severity index. Sharma et al. (1989) HVT-IBDV=IBD vectored vaccine, in which turkey herpesvirus (HVT) is
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Fig (1): Serological response of commercial male layer chickens vaccinated with HVT-IBDV vaccine (G1) and non-vaccinated
group (G3) by IBD plus ELISA and AGPT.
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Fig. (2): B/Bl and MSI of commercialmale layer chickens vaccinated with HVT-IBDV and non-vaccinated group at42-day

of age (3-day pre-challenge)
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Fig. (3): B/BI and MSI of commercial male layer chickens vaccinated with HVT-IBDV and non-vaccinated groups at 3dpc
with vvIBDV local field isolate "lay./Men.Egypt/017" at 46-day of age.

Fig (4): Bursa of 49-day old of commercial layer chickensvaccinated with HVT-IBDV at one-day of age and challengedwithv-
vIBDV local field isolate "Lay./Men.Egypt/017"at 46-dayof age (G2), showed apparently normalbursa (HandE X100).
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Fig (5): Bursa of 49-day of old commercial male layerchicken non-vaccinated challenged with vvIBDV local field isolate
"Lay./Men.Egypt/017" at 46-day of age (G4) showed severe interfollicular connective tissue formationwith atrophy, severe
depletion and necrosis of bursalfolliclesnwith cysts formation (HandE X100).

mortality %
100
0 — ) B mortality %
HVT-IBD non vacc.
chall Chall

Fig (6): mortality % of IBDV vectored vaccinated challenged group and non-vaccinated challenged group at 7dpc.

Fig. (7) Proventriculus of non-vaccinated challenged group with vvIBDV local field isolate "lay./Men. Egypt/017" (G4)
showed ecchymotichaemorrhagesin the mucosa at 7 day post challenge.

v

Fig. (8): Bursae of non-vaccinated challenged group with wIBDV local field isolate "lay./Men. Egypt/017" (G4) enlarged
showed edema, agelatinous yellowish transudate and longitudinalstriation become prominent.
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Fig. (9) B/BI and MSI of commercial male layer chickens vaccinated with HVT-IBDV and non-vaccinated groups at 7dpc
challenged with vvIBDV local field isolate "lay./Men.Egypt/017" at 46-day of age.

Fig (10): Bursa of 53-day old of commercial layer chickens vaccinated with HVT-IBDV at one-day of age and challenged with

vvIBDV local field isolate "Lay./Men. Egypt/017"at46-day of age (G2) showed hyperplasia and metaplasia of lining epithe-
lium (HandE X100).

Fig (11): Bursa of 53-day of commercial layer chickens non-vaccinated challenged with vvIBDV local field isolate
"Lay./Men.Egypt/017"at 46-day of age (G4) showed characteristic starry sky appearance due to depletion of lymphocytes in
both cortex and medulla (HandE X100).

Fig (12): Bursa of 53-day old of commercial ma
normalarchitecture (HandE X100).
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