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SUMMARY

In this study, three of live intermediate plus
IBDV vaccines (A, B, & C) which are commonly
used in Egypt were selected and their pathogenic-

ity and efficacy were investigated. Groups of na-

tive breed chicks were vaccinated at 14 days of
age with each vaccine by eye drop route and in
drinking water then challenged with virulent field
IBDV 14 days post vaccination (PV). The effica-
cy and pathogenicity of each vaccine were evalu-
ated based on clinical signs, mortalities, gross le-
sion, Bursa/ body weight ratio (BF/BW), and
histopathological .lesions of the bursa. It was
found that these vaccines are efficient as they
conferred 100% protection in all vaccinated and
challenged groups compared with 20% mortality

in unvaccinated challenged grbup. However, they

did not prevent bursal atrophy or histological le-
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sions. The bursal atrophy was observed at 7days
PV in groups vaccinated with vaccine (A) while
it was observed at 10 days PV in groups vaccinat-
ed with vaccines (B) and (C).‘ Vaccine (A) was
proved to be more invasive compared with vac-
cines (B) and (C) as evidenced by higher bursal
lesion scores and lower relative BE/BW ratios at
certain intervals PV. When vaccine B and C were
given in drinking water, moderate to severe bur-
sal changes were observed. Meanwhile, when
these vaccines (B & C) were given by eye drop
route, mild to moderate changes in the bursa were
observed indicating that vaccination by eye drop

route would be better than in drinking water. It

* would be concluded that, all studied vaccines are

efficacious and they vary in invasiveness and pa-

_thogenicity. Vaccines (B) and (C) are less pétho-

genic than vaccines (A) and the vaccination by

eye drop route will result in less severe bursal le-



sions and better immune response than in drink-

ing water,

INTRODUCTION

Infectious bursal disease (IBD) is a highly con-
tagious viral disease of young chickens which is
characterized by destruction of the lymphoid cells
in the Bursa of Fabricius; other lymphoid organs
are also affected but to a lesser degree (Cheville,
1967). IBD virus (IBDV) is a member of the Bir-
naviridae family that contains two segments of
double stranded RNA. Of the two serotypes, only
serotype 1, which display a wide variation is
pathogenic potential, is virulent (Lukert and Saif
2003). In fully susceptible chicken flocks (be-

tween 3 and 6 weeks of age), the disease is re-

sponsible for severe losses due to impaired
- growth and death, and from excessive condemna-
tion of carcasses because of skeletal muscular
hemorrhages (Lukert and Saif 2003). Susceptible
chickens less than three weeks of age do not ex-
hibit clinical signs (Kinenge et al., 1988) but have
a subclinical infection characterized by micro-
scopic lesions in the Bursa of Fabricius (Winter-
field et al., '983) and immunosuppression (Saif,
1991).

Because of the stability of IBDV in environment,
control through sanitation and isolation is not
practical for commercial poultry production
(Benton et.al., 1967; Kibenge et al., 1988). The

principal method of control is therefore by vacci-
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nation of the dam in order to obtain chickens
which have passive immunity for the first 4 to 5
weeks of life. Egg yolk antibodies protect proge-
ny against early subclinical infection. Because the
level of passive immunity is variable and .unpre-
dictable , a common commercial practice to vac-
cinate all chicks against IBD with a live vaccine
during the first 3 weeks of life (Winterfield et al.,
1980). There are two kinds of live vaccines: those
that have intermediate virulence and attenuated
mild strains (Lukert and Saif 2003). Although
both kinds of live vaccines are neutralized by ma-
ternal antibodies, the intermediate vaccine are su-
perior to mild vaccines in giving immunity to
commercial chickens with maternal antibodies,
because intermediate vaccines are less affected by
maternal antibodies. However, i.ntermediatc vac-
cines vary in virulence; some often can induce se-
vere bursal atrophy and immunosuppression in
young chickens (Winterfield and Thacker 1978;
Giambrone and Clay, 1986; Mazzariegos et al.,
1990). In addition, Muskett et al.; (1979) reported
on the increased virulence of an IBD live vaccine

after it was passaged six times in chickens.

In Egypt, since it was first discovered by Elserga-
ny et al., (1974), IBD causes severe economic
losses in poultry indusiry and the occurrence of
severe outbreaks due to very virulent IBDV was
reported (El-Batrawy,1990; Hassan et al., 2002; ;
Abdel-Alim et al.,, 2003 and Eterradossi et al.,
2004). In spite of extensive and multiple adminis-

tration of mild, intermediate and "hot: vaccines,
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theses severe outbreaks of IBD are still reported
in both native and foreign commercial breeds
(Saif-Edin et al., 1996; and El-Ebiary et al., 2001;
Hassan et al., 2002). Live infectious bursal dis-

ease vaccines (intermediate plus) sirains are now

commonly used in Egypt in an attempt to control.

such acute IBD outbreaks. However, there is a
lack of information regarding the safety and pa-
thogenicity of such vaccines. Therefore, three of
the commenly used live intermediate plus IBDV
vaccines were selected and their pathogenicity

and efficacy were investigated.
MATERIAL AND METHODS

Chickens

A total of 400, one day-old native breed chicks
were used in this study. All chicks were obtained
from a local commercial company and reared in
clean, thoroughly disinfected, separated rooms

and were provided with feed and water adlibtum.

Vaccines and viruses:

1- Infectious bursal disease (JBDV) vaccines
Three live commercial intermediate plus infec-
tious bursal disease vaccines designated as A,
B and C were used as follow:

- Vaccine A: freeze-dried live vaccine CEVA
IBD L (serial NO. 1604N251A, CEV A-Phlaxia,
Hungary).

- Vaccine B: freeze-dried live vaccine Bursine
Plus (serial No. 1053183A, Forte. Dodge Ani-
mal Health, Fort Dodge, lowa 50501 USA).
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- Vaccine C: freeze-dried live vaccine Noblis
Gumboro 228E (serial No O38916E, Intervet
International, B.V. Boxmeer-Holland)

2- Newcastle disease virus (NDV) vaccine

Both live (B1 type, Bl strain) ND vaccine (se-
rial No. 213701, Schering-Plough Animal
Health, Millsoro, Delaware, USA), and live
(B1 type, Lasota strain) ND vaccine (serial
No. 1085208 A, Forte Dodg Animal Health,
Iowa 50501, USA) were used for vaccination
of chickens at 7th and 21st day of age, respec-

tively via eye drop route.

3

Infectious bursal disease challenging virus

A bursal homogenate containing virulent
Egyptian strain of IBDV that has been charac-
terized earlier by RT-PCR-RFLP (Abdel-Alim
et al., 2003} was used in this study. Virus titer-
ation in chicken embryo was made by serial 10
fold dilutions of the bursal homogenate and in-
oculated onto chorioallantoic memberane
route as described by Hitchner (1970). The tit-
er was expressed as the 50% embryo infective
dose (EIDsg) per ml and was calculated by the
Reed and Muench (1938). Each bird in chal-
lenged group was inoculated with 103-5EID g/
bird of bursal homogenate containing field vi-

rus by oculo-nasal route.

Haemagglutination inhibition (HI) test:
Serum samples collected at first, 7th, 15th, 21th,
28th and 35th days of age from different groups

were subjected to HI tests for determination of
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haemagglutinating antibodies titer against NDV
as described by David et al., (1998). Following
completion of the test, the GMT was recorded for
each group. These data were used to indicate the
level of humoral immunosuppression caused by

each treatment.

Quantitative
{(QAGPT):

Quantitative AGP tests were performed with two

agar gel percipitation test

fold dilutions of the sera with PBS, and the anti-
body titers were read 3 days later and antibody
titers were calculated as described by Cullen and
Wyeth (1975). The test was used to determine the
weaning of maternal antibodies and antibodies to

IBDV in vaccinated chicken sera using known

positive precipitating antigen in form of bursal

homogenates containing IBDV (obtained from
FAHRP department, Wooster, the Ohio state uni-
versity, the USA). .

Bioassay:

In order to investigate the efficacy of each vac-

cine, all vaccinated groups and group 8 were in-

oculated with 103-3EIDsy/bird of velogenic field
IBDV by oculo-nasal route. Group 7 were kept as
non-vaccinated unchallenged control group. Clin-
ical symptoms, gross lesions and mortality were
monitored daily for up to 10 days post challenge
(PC). Bursa samples were collected at 3 and 7
days PC for histopathology and determination of
mean bursa weight/ body weight ratios and bursal

lesion scores.
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Histopathological examination:

Bursae from the vaccinated and control groups
collected at 3, 7, 10, 14 and 21 days PV and at 3,
and 7 days PC were fixed in 10% neutral buffered
formalin, routinely processed and stained with
Hematoxylin and Eosin (H&E) as described by
Bancroft et al., (1990) and evaluated according to
methods described by Rosales et al., (1989) as
follow: 1= no lesions, normal; 2 = focal, mild
cell necrosis or depletion; 3 = multifocal, 1/3 to
1/2 of the following show atrophy; and 4 = dif-

fuse, atrophy of all follicle.

EXPERIMENTAL DESIGN:

A total of 400, one day-old commercial native
breed chicks that have maternal antibodies were
divided into 7 groups at 14 days of age (just be-
fore IBDV vaccination), each group was 50
chicks except group 7 was 100 chicks and then
subdivided into group 7 and group 8 (50 chicks/
group) at 28 days of age (just before challenge).
Groups 1- 6 were vaccinated with one of the stud-
ied IBDV vaccine at 14 days of age via eye drop
route and in drinking water. At two weeks PV, all
vaccinated groups (1-6) and group 8 were inocu-
lated with [03-5EIDsybird of velogenic field
IBDV by ocuio-nasél_ route, while group 7 was
kept as non vaccinated unchallenged control
group. Blood samples were collected at 0, 7, 14,
21 and 28, and 35 days of age to demonstrate the
presence of antibodies to IBDV and ND using
QAGPT and HI, respectively. The experimental
design and different treatments are summarized in

the following table:
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. Route of vaccination | Challenge with velogenic IBDV
Groups Type of vaccine at 14 days of age at 28 days of age
1 A Drinking water +
2 A Eye drop +
3 B Drinking water +
4 B Eye drop +
5 C Drinking water +
6 C Eye drop +
7 none -
8 none n +

Observation of clinical signs, mortalities, gross
lesions, histopathological examination of the bur-
sa of Fabricius at different intervals post vaccina-
tion (PV) and post challenge (PC), relative bursa
weight /body weight ratio, sero-conversion
against IBDV by QAGPT and immunosuppres-
sion against ND vaccines were used as criteria for
evaluation of the efficacy and pathogenicity asso-

ciated with each vaccine,

Statistical analysis

Bursa weight / body weight (BF/BW) ratio was
calculated for each bird by the following formula:
(bursa weight / body weight) X 1000. The rela-
tive BE/ BW ratios of the vaccinated and chal-
lenged groups at each interval were compared
with the negative control group for statistical
analysis of significance by analysis of variance
followed by Fisher least significant difference
test as described by Snedecor and Cochran
(1967).

Vei.Med.J.,Giza.Vol.54,No. 3(2006)

RESULTS

Clinical signs and gross lesions

a- Before challenge:
No clinical signs or mortality were observed in
all vaccinated and unvaccinated groups at any
intervais post vaccination (PV). Bursal atro-
phy, as measured by the BF/BW ratio was ob-
served at 7 days PV in groups 1 and 2 and at
10 days in groups 3, 4, 5, and 6 and remained
throughout the experimental period as com-
pared with control group. Neither signs nor
mortality were observed in unvaccinated con-

trol group at any interval PV.

b- After challenge:
On the second day PC, typical IBD signs in
the form of depression, ruffled feathers, wa-
tery diarrhea, prostration and finally death

were observed in unvaccinated challenged
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groups and ten birds were died with percentage of
20% mortality (10/50) through out the observa-
tion period. Gross lesions of dehydration, hemor-
rthages on the beast and thigh muscles, nephrosis
and pathological c.hanges in the bursa of Fabrici-
us were also noticed in this group. Neither signs
nor mortality were observed in all vaccinated and
chalienged groups except bursal atrophy as meas-
ured by BF/BW compared with unvaccinated un-
challenged control group was observed at 3 and 7

days post chalienge (PC).

Results of relative BF/BW ratios
Results of relative bursa weight/ body weight in-

dex are shown in Table (1).

a- Before challenge:
No significant differences were recorded be-
tween all vaccinated groups compared with
unvaccinated groups at 3 days PV. Meanwhile,
significant difference in BF/BW ratio was ob-
served in both groups 1 and 2 vaccinated with
vaccine (A) in drinking water and by eye drop
route, respectively compared with unvaccinat-
ed control group at 7 days PV. At 10, 14 and
2! days PV, significant differences were ob-
served between all vaccinated groups com-
pared with unvaccinated control group. On the
other hand, significant difference was also ob-
served between group 2 that vaccinated with
vaccine (A) by eye drop route and group 6 that
vaccinated with vaccine {C) by eye drop route
at 10 days PV(1.1140.23 vs 2.49+ 0.53).
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Moreover, significant difference was observed
between group 2 and group 4 that vaccinated
with vaccine (B) by eye drop route at 21 days
PV (1.214 0.13 vs 2.66+ 0.93). Table (1).

&

After challenge:

At 3 days PC, significant differences were ob-
served between all vaccinated and challenged
groups compared with unvaccinated unchal-
lenged control group. At the same time, a sig-
nificant difference was observed between un-
vaccinated challenged and unvaccinated
unchallenged control group. At 7 da‘ys PC, sig-
nificant differences were recorded between
groups 1, 2, 3, 5, 6 and 8 compared with un-
vaccinated unchallenged control group. How-
ever, no significant difference was noticed be-
tween group 4 that vaccinated with vaccine (B)
by eye drop and unvaccinated unchallenged

control group at 7 days PC.

Results of bursal lesion scores
Results of the bursal lesion scores are presented
in Table (2).

a- before challenge:
At 3 days PV, the lesion scores in groups (1, 2,
3,4,5,6 and 7) were (3,2, 1.8, 1, 1.6, [ and
1), respectively indicating that a higher lesion
score was observed in groups ! and 2 that were
vaccinated with vaccine (A) compared with
other groups and unvaccinated unchallenged

groups. A bursal lesion scores between (2- 3)
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Table (1) Relative bursa weight/Body weight ratios of commercial native
chickens breed vaccinated with live IBDV vaccine (intermediate plus strains) at
14 days of age and challenged with velogenic field IBDV at 28 days of age.

Relative BF /BW ratio at days PV" BF/BW ratio at days PC*
Groups | 3days Tdays 10days 14days 21days 3days Tdays
1 3834093 14620747 1.58:05¢° 1212022°  167£0.12° | 1.1220.31° 1.46:0.86

o

b
2 |3212055° 1.80:052° 1.11£023" 1.18:0.26° 1.212013% | 1.2620.42 1.5320.86”

b
3 3.2120.53" 2.4120.73" 1.62#0.76" 1.48+0.67 1.80% 0.38b 1.91:&).1’0b 1.29:l:\0.'1'4b

4 | 3500062° 3.520150° 1.30:0.28° 1.15:036°  2.66:0.93° | 14240177 2.58+1,17"

5 3.8020.98 % 2.2420.67° 1.17:0.25° 1.2580.0° 14420457 | 1.24+0.24" 1112019

6 | 353001 272:1.86" 249:053° 1.86x0.45" 2342058 | 1.43:039°  17620.75°

7 3.75:0.50 " 4.90+0.14 " 4132056 4.3440.117 48640.30 | 3.360.55°  4.21:0.43"

8 1.4940, 43b l.24:!:0.25h

Each bird reccived live IBDV vaccine at 14 days of age and challenged with velogenic IBDV at 28
days of age.
values represent the mean of five chickens per group.

Value within a columa followed by the same superscript letter are not significantly different from-
others (p < 0.U5).
PV = post vaccination PC = post challenge

Vet.Med.J.,Giza.Vol.54,No.3(2006) 655



Table (2) Bursa lesion scores of commercial native chickens breed vaccinated
with Jive IBDV vaccine (intermediate plus strains) at 14 days of age and
challenged with velogenic field IBDV at 28 days of age.

Groups Days PV Davs PC
3days 7days 10days 14 days 21 days 3 days 7 days
1 _ 30 - 3.0 7_ 3.0 2.0 2.0 1 3.0 . 2.0
2 2.0 4.0 3.0 3.0 3.0 1.0 2.0
3 1.8 20 3.0 3.0 1.3 2.6 20
4 1.0 2.0 3.0 2.0 1.5 2.0 14
5 1.6 2.0 2.0 2.0 1.5 20 20
6 1.0 2.5 2.0 2.0 13 2.0 1.5
7 1.0 1.0 1.0 1.0 1.0 1.0 1.0
8 - - - - - 4.0 4.0

Chickens were vaccinated with IBDV vaccine at 14 days of age either by eye drop route and in
drinking water

Chickens were challenged with lﬂs'sEﬂ)snfbird of velogenic IBDV at 28 days of age by oculo-
nasal route
PY = post vaccination PC = post challenge

Table (3) Antibody responses in commercial native breed chickens vaccinated
with live intermediate plus IBDV vaccines and NDV vaccines,

Groups _Geometric means against NDV (Age) fean of antibody titre against IEDV by QAPT /.
9D 7D 4D D BDs D | 0D 7D 4D 21D D

1 76 66 32 26 32 40 134080 10 0  14831° 198:030"
2 76 66 38 28 32 50 13+080 10 0 150453"  2.00:045"
3 76 66 36 30 36 4.2 134080 10 0 1L5734"  2.45:0.4"
4 76 66 40 3.0 34 56 1.3+080 10 0  1.62+76" 2.30:025"
5 76 66 30 28 32 58 13+080 1.0 0  161233°  2.204039"
6 76 66 32 40 338 6.0 1.3+080 1.0 0 L7o2®  2.614052°
7 76 66 38 43 57 64 13+080 1.0 0 0 0

All groups were vaccinated with Hitchiner Bl at 7 days of age and with La-sota vaccine strain of
NDV at 21 days of age via eye drop route,

Groups 1- 6 were vaccinated with IBDV vaccine (intermediate plus strains) at 14 days of age by
either by eye drop route and in drinking water.

Group 7= Blank unvaccinated with IBDV vaccine.

| Vet.Med.J.,Giza.Vol.54,No.3(2006)
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was observed in all vaccinated groups at 10
and 14 days PV. Low bursal lesion score was
observed at 21 days PV in groups 3 and 4 that
are vaccinated with vaccine (B), and in groups
5 and 6 that are vaccinated with vaccine (C).
The highest bursal lesion score of 4 was no-
ticed at 7 days PV in group 2 that was vacci-
nated with vaccine (A) by eye drop route (Ta-
ble 2).

=
1

After challenge: A bursal lesion score be-
tween 2- 3 were noticed in all vaccinated and
challenged groups at 3 and 7 PC. However, a
bursal lesion score of 1.4 and 1.5 were ob-
served in group 4 and group 6, respectively. A
bursal lesion score of 4 was observed in un-
vaccinated unchallenged groups at 3 and 7
days PC.

Antibody responses to IBDV and NDV vacci-
nations

The antibody responses to IBDV and NDV vacci-
nation were summarized in Table (3). The mater-
nal immunity was not detected at 14 days of age
as indicated by QAGPT. All vaccinated groups
responded to IBDV vaccines and no significance
difference in antibody titre was observed between
vaccinated groups. Birds receiving any of the
three studied IBDV vaccines were able to pro-
duce a high antibody titre against ND indicating
that non of the IBD vaccines were immunosup-

pressive. A low HI GM tire was observed in

Vet.Med.J. Giza.Vol.54,No.3(20086)

group 1 and 3 (4.0 and 4.2 respectively) at 35
days of age (14 days after vaccination with Laso-

ta strain) compared with other vaccinated groups.

Histopathological changes:
a- Before challenge:
Group (1):

cortex and medulla of the lymphoid follicles

Lymphocytic necrosis in both

which was replaced by acidophilic fibrillar
and nuclear debris (Fig.1), marked interfollic-
ular edema associated with mononuclear leu-
cocytic cells infiltrations were also noticed at
3 days PV. At 7 and 10 days PV, the interfol-
licular edema was more prominent associated
with interfollicular leucocytic cells infiltration
(Fig. 2). The lymphoid follicles showed lym-
phocytic necrosis, depletion and vacuolations.
Moreover, at 14 and 21 days PV, the bursa
showed similar histopathological alterations,
the most conspicuous changes were interfol-
licular hemorrhage and leucocytic cells infil-

trations.

Group (2): At 3 days PV, the bursa showed
moderate lymphocytic necrosis, depletion and
vacuolations (Fig. 3) accompanied with inter-
follicular edema and leucocytic cells infiitra-
tion. At 7 days PV, the examined bursae re-
vealed atrophy of most lymphoid follicles
associated with massive heterophilic cells in-

filtration in the stroma and also invading the
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follicles (Fig. 4). At 10 and 14 days PV, some
lymphoid follicles appeared repopulated with
lymphocytes. Moreover, at 21 days PV, most

lymphoid follicles appeared normal.

Group (3): At 3 days PV, the bursa showed
lymphcytic necrosis and marked infiltration with
heterophils (Fig. 5). At 7 and 10 days PV, the
lymphoid foliicles showed severe changes con-
fined as complete nrecrosis and disintegration of
cells leaving cyst like spaces of lymphoid deple-
tion containing remnant of cellular debris (Fig.
6}, heterophilic cells infiltration (Fig.7) and inter-
follicular edema and hemorrhage were also no-
ticed. In addition to the previously mentioned
changes, the bursal follicles also showed vacuola-

tions and atrophy at 14 and 21 days PV (Fig.8).

Group (4): At 3 days PV, the bursas were histo-
logically normal. While, the only histopathologi-

cal change noticed at 7 days, was mild lympho-

cytic depletion in the medulla of some lymphoid .

follicles. Adversely, at 10 and 14 days PV, some
lymphoid follicles appeared moderately vacuolat-
ed with lymphocytic necrosis and depletion as
well as hemorrhages were also noticed (Fig. 9).
Most lymphoid follicles repopulated with lym-
phocytes at 21 days PV, '

Group (5): At 3 days PV, the bursa showed al-
most normal lymphoid follicles (Fig. 10). Mean-
while, at 7 and 10 days PV, there were vacuola-

tions of the Iymphoid follicles, hyperplastic

658

reticuloepithelial cells at the germinal centers. At
14 and 21 days PV, the most obvious changes
were proliferation and hyperplasia of reticuloepi-
thelial cells and increase the vacuolations of lym-
phoid follicles (Fig.11).

Group (6): At 3 days PV, the lymphoid follicles
appeared apparent normal. While, at 7 days PV,
the medullary portions of some lymphoid folli-
cles appeared as a mass of cellular debris sur-
rounded by vacuolated cortical remnants and
scattered few lymphocytes that will regenerate.
At 10 and 14 days PV, the bursa showed mild to

moderate lymphocytic necrosis and depletion. At

21 days PV, the bursal lymphoid follicles were

repopulated with lymphocytes (Fig. 12).

Group (7): No pathological changes were ob-
served. (Fig. 13).

b- After challenge:

Group (1): At 3 days PC, the bursa showed
proliferation of the bursal epithelial layer pro-
duced a glandular structure of columnar epi-
thelial cells containing basophilic mucin, lym-
phocytic necrosis and depletion in some
lympheid follicles associated with intrafollicu-
lar cyst containing basophilic mucin as well as
slight interfollicular hemorrhage (Fig.14).
However, at 7 days PC, the bursa showed
from miid to moderate lymphocytic depletion
in the cortex and medulla of some lymphoid
follicles as well as slight interfollicular edema
(Fig. 15).
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Group (2): At 3 and 7 days PC, the most con-
spicuous changes were proliferation of the bursal
epithelial layer produced a glandular structure of
columnar epithelial cells containing basophilic
mucin, some lymphoid follicles showed mild to
moderate vacuolations and atrophy (Fig. 16),.
Some lymphoid follicles showed marked atrophy,
other follicles showed lymphocytic necrosis in
the medullary portion leaving eosinophilic fibril-

lar remnants.

Group (3): At 3 days PC, severe histopathologi-
cal alterations were recorded which mentioned
as, lymphocytic necrosis, marked intrafollicular
and interfollicular heterophilic cells infiltrations,
atrophied bursal follicles and marked interfollicu-
lar edema (Fig. 17). At 7 days PC, the bursa
showed marked lymphocytic necrosis leaving

acidophilic fibrillar debris.

Group (4): At 3 days PC, the bursa showed pro-
liferation of the bursal epithelial layer produced a
glandular structure of columnar epithelial cells
containing basophilic mucin, some lymphoid fol-
licles showed atrophy associated with marked in-
terfollicular edema. Meanwhile, at 7 days PC,
most lymphoid follicles appeared histologically

normal.

Vet.Med.J.,Giza.Vol.54,No.3{(2006}

Group (5): At 3 and 7 days PC, there were lym-
phocytic necrosis leaving remnant of nuclear de-
bris, lymphocytic depletion and vacuolations in
lymphoid follicles (Fig.18) associated with atro-
phy of some follicles and moderate interfollicular
edema with few leucocytic cells infiltration,
Also, most lymphoid follicles showed from mild
to moderate lymphocytic depletion in their me-
dulla and few leucocytic cells infiltrating the in-

terfollicular stroma (Fig.19).

Group (6): No histopathological changes were
observed in the collected bursae (Fig.20).

Group (7): No pathological changes were ob-

served.

Group (8): Severe histopathological alterations
were recorded at 3 days PC, the lymphoid folli-
cles showed complete necrosis and disintegration
of cells leaving cyst like spaces of lymphoid de-
pletion containing homogenous eosinophilic ma-
terial and remnant of cellular debris (Fig. 21), in-
terfollicular edema and heterophilic cells
infiltration were also noticed. In addition, at 7
days PC, the bursas showed marked lymphocy-
tolysis, lymphoid atrophy, marked interfollicular

edema and leucocytic cells infiltration (Fig. 22).
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LEGANDS OF FIGURES:

Fig. (1}: Bursa of fabricuis (BF) of chicken from
group | (3 days PV) showing lympho-
cytic necrosis in both cortex and medul-
la of the lymphoid follicles which re-
placed by acidophilic fibrillar and
nuclear debris. (H & E X 66).

Fig. (2): BF of chicken from group 1 (7 days PV)
showing marked interfollicular edema
associated with mononuclear leucocytic
cells infiltrations. (H & E X 66).

Fig. (3): BF of chicken from group 2 (3 days PV)
showing moderate lymphocytic necrosis,
depletion and vacuolations. (H & E X
132).

Fig. (4): BF of chicken from group 2 (7 days PV)
showing massive heterophilic cells infil-
tration in the stroma and also invading
the follicles. (H & E X 66).

Fig. (5): BF of chicken from group 3 (3 days PV)
showing lympheytic necrosis associated
with marked infiltration with hetero-
philes. (H & E X 66),

Fig. (6): BF of chicken from group 3 (7 days PV)
showing complete necrosis and disinte-
gration of cells leaving cyst like spaces
of lymphoid depletion containing rem-
nant of cellular debris. (H & E X 66).

Fig. (7): BF of chicken from group 3 (10 days
PV) showing marked heterophilic cells
infiltration. (H & E X 66).
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Fig. (8): BF of chicken from group 3 (14 days

Fig

Fig

PV) showing vacuolations and atrophy
of bursal lymphoid follicles associated
with interfollicular edema. (H & T X
66).

. (9): BF of chicken from group 4 (14 days

PV) showing hémorrhagcs. H&EX
33).

. (10): BF of chicken from group 5 (3 days-

PV} showing apparent normal lymphoid
follicles. (H & E X 66).

Fig. (11): BF of chicken from group 5 (14 days

PV) showihg proliferation and hyperpla-
sia of reticuloepithelial cells and vacuo-
lations of the lymphoid follicles. (H & E
X 132).

Fig. (12): BF of chicken from group 6 (21 days

Fig

Fig

PV) showing repopulation of bursal
lymphoid follicles with lymphocytes. (H
& E X 66).

. (13): BF of chicken from group 7 (control

unvaccinated) showing the normal his-
tology of lymphoid follicles. (H & E X
66).

. (14): BF of chicken from group 1 (3 days

PC) showing lymphocytic necrosis and
depletion in some lymphoid follicles as-
sociated with intrafollicular cyst con-
taining basophilic mucin as well as
slight interfollicular hemorrhage. (H &
E X 66).

Fig. (15). BF of chicken from group 1 (7 days

PC) showing moderate lymphocytic de-
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pletion in the cortex and medulla of lym-
phoid follicles as well as slight interfol-
licular edema. (H & E X 66).

Fig. (16): BF of chicken from group 2 (7 days
PC) showing proliferation of the bursal

epithelial layer produced a glandular

structure of columnar epithelial cells

containing basophilic mucin, some lym-
phoid follicles showing vacuolations and
atrophy. (H & E X33).

Fig. (17): BF of chicken from group 3 (3 days
PC) lymphocytic necrosis, marked intra-
follicular and interfollicular heterophilic
cells infiltrations as well as edema. No-
tice atrophied bursal follicles. (H & E
X33).

Fig. (18): BF of chicken from group 5 (3 days
PC) showing lymphocytic necrosis leav-
ing remnant of nuclear debris, lympho-
cytic depletion and vacuolations in lym-
phoid follicles. (H & E X66).

Fig. (19): BF of chicken from group 5 (7 days
PC) showing moderate lymphocytic
lymphocytic depletion in their medulla
and few '=ucocytic cells infiltrating the
interfollicuwiar stroma. (H & E X66).

Fig. (20): BF of chicken from group 6 (7 days
PC) showing no histopathological altera-
tions. (H & E X66).

Fig. (21): BF of chicken from group 8 (3 days
PC) showing complete necrosis and dis-
integration of cells leaving cyst like

spaces of lymphoid depletion containing

664

homogenous eosinophilic material and
remnant of cellular debris. (H & E X
66).

Fig. (22): BF of chicken from group 8 (7 days
PC) showing marked lymphocytolysis,
lymphoid atrophy, marked interfollicu-
lar edema and leucocytic cells infiltra-
tion (H & E X 33).

DISCUSSION

In the present study, no clinical signs or mortality
were observed amoag all vaccinated unchal-
lenged birds throughout the experimental period,
while typical IBD signs and 20% mortality was
recorded in unvaccinated challenged birds. Simi-
lar finding were reported by Eterradossi et al.,
(2004) who found that no mortalities or clinical
signs were observed in SPF control group or in
the group vaccinated with IBD L vaccine. Al-
though these vaccines were efficacious and con-
ferred 100% protection against mortality, none of
them prevent the bursal damage or bursal atro-
phy. Similar finding were reported by other in-
vestigators (Hassan et al.,, 2002, Eterradossi et
al., 2004 and Sultan et al., 2006) as they conclud-
ed that classical vaccines could protect against
both mortality and ciinical signs but did not pre-

vent bursal lesions or bursal atrophy.

Bursal atrophy and significant difference in BF/
BW were observed at 7 days PV in groups 1 & 2

that were vaccinated with vaccine {A), while it

- Vet.Med.J. Giza.Vol.54,No.3{2006)



was observed at 10 days PV in other vaccinated
groups indicating that vaccine (A) induces post
vaccination reactions earlier than those induced
by vaccine (B) and (C). In addition, significant
difference in the relative BF/BW ratio was ob-
served between group 2 that received vaccine (A)
by eye drop and group 6 that received vaccine
(C) by the same route at 10 days PV (1.11+ 0.23
Vs 2.49 + 0.53). Moreover, significant difference
in the relative BF/BW ratioc was observed be-

tween group 2 and group 4 that received vaccine

(B) by eye drop rouie at 21 days PV (1.21+ 0.13

vs 2,66+ 0.93) indicating that, the bursal atrophy
was less severe in birds vaccinated with vaccine
B and C by eye drop route than those vaccinated
with vaccine A with the same route (Table 1).
The bursal lesion scores were also high in groups
| and 2 that received vaccine (A) either in drink-
g water or by eye drop route than in group 3
and 4 that received vaccine (B) and groups 5 and
6 that received vaccine (C) at 3 days PV. In addi-
tion, lower bursal lesion scores were observed at
21 days PV in groups vaccinated with vaccine
(B) and (C) compared with groups received vac-
cine (A) which indicate that, the bursal damage
induced by vaccine (B) and (C) are less severe
than bursal damage induced by vaccine (A) Table
(2). At 7 days PC, a lower bursal lesion score
was observed in group 4 that received vaccine
(B) by eye drop compared with groups 3 that re-
ceived the same vaccine in drinking water (2 vs
1.4). The same observation was noticed where

the bursal lesion score of group 6 that received

Vet.Med.d.,Giza.Vol.54,No.3(2006)

vaccine (C) by eye drops at 7 days post challenge
where lower than the bursal lesion score of group
5 that received the same vaccine (C) in drinking
water (2 vs 1.5). These results indicated that vac-
cine (B) and (C) are less pathogenic and less in-
vasive than vaccine A as indicated by relative
body weight ratio and bursal lesion score, and the
vaccination with eye drop route may have advan-
tage over the drinking water route. Giambrone
(1984) found that the coarse spray or eye drop
route is more effective for IBD vaccination than
drinking water. Lohren (1994) stated that, in
many cases, especially when the farm had a his-
tory of virulent IBD, drinking water vaccination
failed.

From histopathological examination, it was
found that, bursae of each vaccinated and chal-
lenged groups showed 3 different histological
characters based on the degree of reaction of the
bursae against the virus into; mild, moderate,
and severe reaction. In groups (1 and 2), moder-
ate microscopic bursal lesions were observed at
3,7, and 10 days PV, while at 14 and 21 days PV
the vaccine produced mild lesions. After chal-
lenge, the bursa showed moderate reaction at 3

days (PC) then mild reaction at 7 days (PC).

In group (3), severe microscopical bursal lesions
were observed in bursae of chickens all over the
experimental period. After challenge the bursal
reaction to the virulent IBDV was moderate.
when

Meanwhile, the same vaccine given
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through the eye drop route (group 4), the bursa
showed from mild to moderate changes at 7, 10
and 14 days PV, and repopulation of most iym-
phoid follicles with lymphocytes was observed at
7 days PC therefore, the bursa appeared histolog-

ically normal.

In group (5) moderate bursal reaction starting
from the 7th day PV and continue the whole ex-
perimental period. On the other hand, when the
same vaccine was given through the eye drop
route in group (6), mild histopathological chang-
es was observed and the bursa appeared histologi-

cally normal at 7 days PC.

Unvaccinated chailenged group (8) showed se-
vere histopathological lesions typical to IBDV in-
fection and similar to those reported by Abdel-
Alim and Saif (2001).

All vaccinated groups responded to IBDV vac-
cine as indicated by QAGPT and no significant
difference was observed in the antibody titre
(Table 3) which revealed that all used vaccines
are immunogenic and elicited the immune re-
sponse. Although the tested vaccines produced
bursal atrophy and microscopic lesions, neither
was immunosuppressive as measured by subse-
quent ND vaccination response. However, Birds
vaccinated with vaccine (A) in drinking water re-
vealed lower antibody response than those vacci-
nated by eye drop route. In addition, birds vacci-

nated with vaccine (B) in drinking water revealed
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lower antibody titre than those vaccinated by eye
drop which indicated that the immune response
in birds vaccinated with IBDV live intermediate
plus vaccine by eye drop was better than those

vaccinated in drinking water.

The following conclusion can be drawn: All stud-
ted three live intermediate plus vaccine of IBDV
are immunogenic and efficacious as indicated by
antibody response to IBDV and 100% protection
against challenge with virulent IBDV; All vac-
cines have residual pathogenicity indicated by
bursal atrophy and bursal damage in vaccinated
birds; The bursal damage appeared earlier and
was more severe in birds vaccinated with vaccine
(A) than those vaccinated with vaccine (B) and
(C); The eye drop route resulted in less severe
bursal lesions and better immune response than
drinking water route as evidenced mild patholog-
ical changes in the bursa of groups vaccinated by
eye drop compared with those vaccinated with

the same vaccine in drinking water.
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