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SUMMARY

In the present study, 46 broiler chicken flocks (2
to 4 weeks of age and in farms located in four
governorates were examined. They were affected
with proventriculitis and stunting syndrome and
were vaccinated with classical infectious bursal
disease vaccines. Affected flocks generally
showed stunting, reduced growth rate and uneven
weight distribution. Necropsy of chicks revealed
high incidence of increased size of the proventric-
ulus. Transmission and isolation studies of causa-
tive agent were undertaken in one-day-old SPF
chicks using homogenates from proventriculus
collected from 5 flocks from El-Fayoum govern-
orate. Gross and histological changes were ob-

served in inoculated chicks for 2 weeks. In addi-

tion, sera collected from inoculated chicks at the
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end of the observation period were tested by ELI-
SA for infectious bursal disease virus (IBDV), in-
fectious bronchitis virus (IBV), Mycoplasma gal-
lisepticum (MG), Mycoplasma synoviae (MS),
chicken anemia virus (CAV), avian leucosis virus
(ALV), avian leucosis virus subgroup-J (ALV-J),
reticuloendotheliosis virus (REV), Newcastle dis-
ease virus (NDV), avian rhinotracheitis virus
(ARTYV) and Reo virus. Proventricular homogen-
ates were prepared from the inoculated chicks
and inoculated for 2 more passages in SPF
chicks. The results revealed that the inoculum
was infectious and transmissible as judged by the
induction of proventriculitis throughout the thrce
passages in SPF chicks. Signs of anemia and im-
munosuppression (liver, spleen , bursa) were ob-
served in necropsized chicks. Infectious bursal

disease virus (IBDV) antibodies were detected in



sera of inoculated chicks. Histopathological ex-

amination of organs (proventriculus, bursa,

spleen, kidney and liver) from the inoculated
SPF chicks revealed pathological changes de-
scribed in details. IBDV was detected in bursae
collected from inoculated chicks throughout the
three passages using antigen capture ELISA,
based on the use of a common VP2 epitope of
IBDV. Antigenic typing of the isolated virus in
bursae collected from the third passage using a
panel of 3 monoclonal antibodies directed against
VP2 epitopes of IBDV revealed that the isolated
virus was related to Delaware (E/Del) variant
strain of IBDV. The isolated IBDV was inoculat-
ed into nonvaccinated commercial broiler chicks
(6-8 days of age) that had maternally- derived
IBDV antibodies {from breeders vaccinated with
classical IBDV). The virus was detected in the
bursa at 72 hours PI by ELISA and electron mi-
croscope confirming the persistence of the variant
IBDV in the chicks despite the presence of IBDV
classical antibodies. The present study reports
for the first time the association of IBDV with

stunting syndrome and proventriculitis in broilers

in Egypt.

Key words: IBDV; Variant, Proventriculitis,
runting syndrome, Immunosuppression, Antigen-

capture.

INTRODUCTION

Proventriculitis is a serious and ongoing problem
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causing significant economic loss.es in broiler
chicken industry (Reece, 2001). Proventriculitis
has been associated with so called feed passage or
malabsorption syndrome and poor broiler perfor-
mance. For years, proventriculitis in broiler
chicken occurred occasionally (Kouwenhoven et
al., 1986; MartLand, 1989).

agents including infectious

Several etiological
{reovirus, adenovi-
rus, avian leucosis virus subgroup J (ALV-J), re-
ticuloendotheliosis virus (REV), infectious bron-
chitis virus (IBV), Marckis discase virus (MDV),
recently infectious bursal disease virus (IBDV)}
and nutritional (mycotoxines and biogenic
amines) have been described (Goodwin et al.,
1996; Guy and Barnes, 2003). In the recent years,
scoping on the infectious causes of immunode-
pression and transmissable proventriculitis in
Australlia indicated the implication of avian ente-
ro-like virus, avain adeno group I, chicken anemia

virus (CAV), ALV-J and IBDV (Reece, 2001).

However, in the USA, variant strains of IBDV
have been recently proposed as the possible etiol-
ogy of proventriculitis (Cookson, 2001; Huff et
al., 2001 and Giambrone, 2002).

proventriculitis has been recently observed in

In Egypt, the

commercial broilers in association with stunting
syndrome and poor performance of such flocks.
The problem is ongoing in different countries -
causing significant economic losses and the au- -
thors have recently examined 46 flocks located in
several governorates, all were vaccinated against

IBD and showed uneven growth and proventricu- -
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litis. The purpose of the present study is to inves-
tigate, isolate and characterize the possible cause
(s) of infectious proventriculitis and stunting syn-

drome observed recently in broiler flocks in

Egypt.

MATERIAL AND METHODS

Field samples

Forty six broiler chicken flocks ranging in age
between 10 days to 4 weeks on farms located in
Alexandria, Kaliobia, El-Sharkia and El-Fayoum
Governorates were generally characterized by
poor feed conversion, reduced growth rate, and
uneven weight distribution. All flocks revealed

increased size of proventriculus (proventriculitis).

The proventriculus wall was thick with white lob-
ular pattern. Some proventricular glands were
distended with viscous white material. The outer
surface of the proventriculus was mottled and had
white plaques. The clinical and gross findings
were generally similar in the examined flocks.
Prove-:ntriculus was collected from all affected
flocks and used as the principal source of the
samples in the present study. Pooled homogen-
ates from proventriculus collected from 5 flocks
representing El-Fayoum governorate were used
in the transmission and isolation studies (thosc
samples were chosen due to the previous history
of IBDV outbreaks). The homogenates were pre-
pared (10% in PBS) with addition of antibiotics

before inoculation in SPF chicks.

Vet.Med.J.,Giza.Vol.51,No.3(2003)

Transmission and isolation of causative agents
A group of 25, one day-old SPF chicks were in-
oculated with the pooled proventricular homog-
enate intraocularly and orally (0.2 ml/chick). The
chicks were observed for two weeks.” At 2, 4, 5,
8, 10, 13 and 15 days post inoculation, three
chicks were necropsized. Samples from proven-
triculus, liver, spleen, bursa of Fabricius and kid-
ney were collected in neutral formalin for histop-
athology. Sera were collected from the
inoculated chicks after 1 and 2 weeks for serolog-
ical examination by ELISA. A second group of
10 non-inoculated chicks were served as controls

Histopathology

Formalin-fixed tissues were processed in the usu-
al way and paraffin sections (4-6 micron thick-
ness) were prepared and stained with hematoxy-

lin and eosin (Bancoft, 1996).

Serology

Sera collected from the remaining inoculated SPF
chicks at 2 weeks post inoculation (PI) in the first
passage were tested by ELISA for the presence of
antibodies against the following agents: IBDV,
IBV, MG, MS, CAV, ALV, ALV-]J, REV, NDV,
ARTYV and Reo virus. Commercial ELISA kits
were from IDEXX, SYNBIOTICS, and BIO-
CHECK companies. Samples dilution, test proce-
dure, validity and interpretations of the employed
assays were carried out according to the manufac-

turer instructions. Sera collected from inoculated
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SPF chicks at 1 and 2 weeks PI in the second and
third passages were tested for IBDV (BD+ ELI-
SA kit, SYNBIOTICS).

Isolation, propagation and characterization of
the causative agent in SPF chicks

Proventricular homogenates prepared from the in-
oculated SPF chicks of the first passage at 1-4
days PI were used for two further passages in one
day-old SPF chicks for propagation of the causa-
tive agent (s). Bursa, proventriculus, spleen, liver
and kidney were collected in each passage after
inoculattion of the proventricular homogenate.
Bursa was examined 72 hours PI for the presence
of IBDV by antigen capture ELISA test kit Pro-
flock (Synbiotics, Europe, Lyon, France). The
kit contains the Mab # 8 which is used for the
initial screening of bursa for the presence of

IBDV strains, both types classical and variants.

The test procedure and interpretation were carried
out.according to the manufacturer instructions.
Conthrol bursae from non-inoculated SPF chicks
were also included in the test. In a trial to detect
the virus in proventriculus, proventricular ho-
mogenate 6-8 days PI was also tested in the

IBDV antigen capture ELISA test kit.

Antigenic typing of the isolated virus

The isolated IBDV was antigenically typed using
three more monoclonal antibodies included in an
antigen capture ELISA test kit (Synbiotics, Eu-

rope, Lyon, France). The isolated virus was
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typed first using the Mab B 69 that reacted with
all the classical strains of IBDV and then tested
with Mabs B 63 and # 10. IBDV that did not
react with Mab B 69 was considered as variants
(Snyder et al., 1994). The isolated virus was sub-
typed according to its reactivity pattern with the
utilized Mabs according to the manufacturer in-
terpretations enclosed with the kit.

Inoculation of the isolated virus in non-

vaccinated commercial broiler chicks

A pool of bursal and proventricular homogenates

(collected from SPF chicks 1-4 days PI with the

isolated virus) prepared as mentioned before was

inoculated intraocularly and orally (0.2 ml/chick)

in 6- 8 days-old commercial non-vaccinated broil-

er chicks that had IBDV maternal antibodies with

a mean of 6578 ELISA titer (Commercial kit,

| After(: 72 |

hours PI, bursa was collected from the inoculated

Synbiotics, Europe, Lyon, France).

chicks and IBDV was detected using antigen cap-
ture ELISA and electron microscope. Electron
microscopic examination was conducted at the
vaccine and serum laboratories, Ministry of
Health, Agouza, Cairo, Egypt. Also, typing of
the detected IBDV in the collected bursae was
carried out using antigen capture ELISA test kit

as mentioned above.

RESULTS

‘Transmission of the infectious agent

Proventricular homogenates inoculated orally and

Vet.Med.J.,Giza.Vol.51,No.3(2003)



ocularly for the three passages into 1-day-old

chicks induced reduction in growth rate com-

pared to controls but no marked clinical signs ex-
cept mild depression of some chicks. Gross le-
sions included marked increase in size of
proventriculus which started at 8 days PI, and
chicks necropsized at 2 weeks PI revealed dis-
tended proventriculus with dilated glands. There
was mortality recorded PI in the first and second
passages (Table 1). However, no mortalities
have been recorded in third passage. All inocu-
lated chicks showed atrophy of spleen, bursa and

sign of anemia in liver. The proventricular ho-

mogenates were infectious as jud'géd" t‘)y‘:t_he oc-
currence of proventricular lesions in the inéculat-
ed SPF chicks throughout the three p’aséagcs. The
proventricular homogenates were the oﬁij -"S()urce
of inoculum at each passage. The incidence of
the lesions in proventriculus, sign of anaemia and
atrophy in lymphoid organs induced by the inocu-

lum was high in the three passages in SPF chicks.

Histopathological findings:
Proventriculus
The lining mucosal epithelium of the proventricu-

lus was destructed whereas the underling lamina

Table (I): Mortalities recorded after inoculation of the proventricular homogen-

ates in one- day-old SPF chicks in the first and second passages

Days post inoculation

M08 =l L b W

P00 - o

15

Total mortalities

Number of dead birds
First passage | Second passage
3 2
- 1
- 2
4 -
I .
- 2
2 1
1 i
] -
1 .
13/25 (52%) 9/25 (36%)
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propria showed fibrosis with inflammatory cell
infiltration and necrosis in the glandular structure
2 days PI (Plate 1 A). By day 4 PI, necrosis in
the glandular structure with oedema in the inter-
stitial connective tissue stroma was seen (Plate 1
B) and associated with extravasation in the red
blood cells in the muscular layer at 5 days Pl
(Plate | C). Marked massive number of mononu-
clear leucocytic inflammatory cell infiltration in
the lamina propria of the muscular layer sur-
rounded the affected area in the gland was ob-
served at 8 days PI (Plate 1D). The marked in-

flammatory cell infiltration observed in the
glandular structure as well as the stromal connec-
tive tissue either diffuse or in focal (Pate 2 A).
At [3 days PI, necrosis was noticed in the glan-
dular structure while the muscle layer was hyali-
nized (Pate 2 B). Oedema with focal inflammato-
ry cells infiltration (Plate 2 C) and severe
hyperemic blood capillaries of the plicac were
observed in the lamina propria of the muscie

layer at 15 days PI (Plate 2 D).

Spleen

The white pulps showed depletion of the lym-
phoid cells and ischemia of the red pulps at 2
days PI (Pate 3 A). Thickening of the splenic
capsule was seen 4 days PI (Plate 3 B). By day
10 PI, depletion and necrobiotic changes were
seen in the lymphoid cells of the white plups
(Plate 3 C and D).
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Bursa of Fabricius

There was marked depletion in the lymphoid fol-
licles associated with fibrosis after 2 to 4 days PI
(Plate 4 A). Fibrosis inbetween the depleted fol-
licles has progressed by 5 and 8 days PI. There -
was hyperplasia in the covering lining epithelium
associated with the depletion in the follicles at 10
days PI (Plate 4 B). Focal inflammatory cell in-
filtration in the lamina propria (Plate 4 C) and se-
vere depletion in the fymphoid follicles (Plate 4
D) were observed 15 days PI.

Liver T
The hepatocytes showed mild degeneratiﬁé' c-
changes associated with hypremic central veins
and sinusoids at 4 days PI. Diffuse proliferation
of the kupffer cells with inflammatory cell infil-
tration in the portal area and dilatation in the cen-
tral veins and sinusoids was seen by day 5 PL
Hyperemia in the central veins and sinusoids was
also observed at 8, 10 and 13 days PI. At day 10
PI, the hepatic tissue showed focal necrosis asso-
ciated with degeneration in the hepatocytes, and
the central vein and sinusoids were hyperemic
(Plate 5 A). Infiltration of inflammatory leuco-
cytic cells in the necrosis area was seen at 15

days PI (Plate 5 B).

Kidney

Hyperemia of the blood vessels and capiliaries of
the stromal tissue and degenerative changes in
the lining epithelial cells of the renal tubules

were observed 4 days PI with focal hemorrhagic

Vet.Med.J..Giza.Vol.51,No.3(2003)



eas at 8 days PL. Necrobiotic changes (coagu-
itive necrosis) associated with severe hyperemia
1 the vascular blood vessels were seen in the re-
al tubules at 10 days PI (Plate 5 C).

ocal mononuclear leucocytic inflammatory cell

There was

nfiltration in between the renal tubules at 15
lays PI (Plate 5 D).

Serology

ELISA results indicated that SPF chicks inoculat-
ed with the proventricular homogenates had a
mean titer of 6579 for IBDV when collected after
14 days PI. Testing of sera collected from inocu-
lated SPF in the second and third passages re-
vealed the presence of high titer of IBDV anti-
bodies at 7 and 15 days PI (4677 and 6879,
respectively). There were no detectable titers for
any of the other tested agents in sera collected

from inoculated chicks.

Isolation and characterization of the causative
agent in SPF chicks

A transmissible infectious agent was isolated
from the proventricular homogenates collected
from field samples taken from 5 flocks in Fay-
oum governorate. The virus was successfully
propagated in SPF chicks inducing proventriculi-
tis. IBDV was detected in bursa of the inoculated
chicks between 2 and 4 days PI, whereas testing
the bursa or proventriculus after 6 till 8 days PI
revealed negative results in the employed ELISA.

The isolated virus react specifically with the uti-

lized common Mab # 8 indicating that IBDV iso-

Vet.Med.J.,Giza.Vol.51,No.3(2003}

lated in the study is the possible principal cause
of proventriculitis. After employing the ELISA
on bursal tissue collected from inoculated SPF
chicks in the first passage, the results indicated
that the virus was present in tissues at 2 to 4 days
PL. Therefore, in further passages in SPF chicks,
the homogenates of proventriculus collected at 1,
2, 3 and 4 days PI were used for inoculation in

the propagation of the isolated virus.

Antigenic typing of the isolated virus

The reactivity pattern of the isolated IBDV in the
antigen capture ELISA employed in the study re-
vealed that the isolated strain (designated as Fay-
oum/2003) belongs to the antigenic type related
to Delaware variant strain (E/Del) of IBDV

Replication of the isolated IBDV in non-
vaccinated commercial broiler chicks that
have IBDV maternally derived antibodies

Inoculation of the isolated virus (pool of bursa
and proventricular homogenates collected 1-4
days PI) in 6-8 days - old commercial broiler
chicks that have high antibody titer to IBDV
when measured by ELISA (Proflock plus IBD
Ab test kit, Synbiotic, Europe, Lyon, France.
The average mean titer of the inoculated chicks
was 6578. This mean is considered a protective
titer and corresponds to a virus neutralizing titer
{VN} above 4 log2 (the minimum protective tliter
for VN is 2 log2 according to Synbiotics techni-
cal bulletin, October,2001). Collection of the

bursa from the inoculated chicks after 72 hours
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Plate (1):; Histopathological changes obscrved in proventriculus after 2 (A), 4 (B), 5 (C) and 8 (D) days
post inoculation in one-day-old SPF chicks. A and B on the top; C and D in the bottom.

452 Vet.Med.J.,Giza.Vol.51,No.3(2003)



Plate (2): Histopathological changes observed in proventriculus after 8 (A), 13 (B), 15 (C and D) days post
tnoculation in one-day-old SPF chicks. A and B on the top; C and D in the boltom.

Jet.Med.J.,Giza.Vol.51,No.3(2003) 453



10 (C and D) days post inoculation in

C and D in the bottom.

ks

Plate (3) :Histopathological changes observed in spleen after 2 (A), 4 (B

day-old SPF chicks. A and B on the Lop;

one

,No.3(2003)

Giza.Vol.51

Vet.Med.J
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Plate (4): Histopathological changes obiserved in bursa of Fabricius after 2 - 4 (A}, 10 (B), 15 (C and D)
days post inoculation in one-day-old SPF chicks. A and B on the top: C and D in the bottom.

Vet.Med.J.,Giza.Vol.51,No.3(2003) 455



Plate (5):Histopathelogical changes observed after 10 and 15 days post inoculation in one-day-old SPF
chicks in liver (A and B) and kidney (C and D). A and B on the top; C and D in the bottom.
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1 and processing of its homogenate in the anti-

en capture ELISA, revealed the presence of

BDV, whereas the bursa collected from non-.

10culated chicks were negative. Antigenic typ-
ag of the virus in the collected bursa by antigen
apture ELISA using the above mentioned panel
f Mabs revealed that the detected virus in the
ursa was related to E/Del and confirmed the
rersistence of the virus in bursa for 3 days PI de-
pite the presence of high mean titer of IBDV
naternal antibodies at the time of inoculation.
Cherefore, the isolated IBDV variant strain (Fay-
rum/2003) breakthrough the maternal imraunity
:ven in the presence of high level of maternal
antibodies (Those broiler came from breeders
hat have been vaccinated with classical strain

vaccines),

Electron microscopy

Electron microscopic examination of grids con-
taining samples collected from bursa of inoculat-
ed SPF or commercial non-vaccinated broiler
chicks revealed the presence of virus particles in
the cytoplasm of the cells. There was a popula-
tion of particles, which were nearly similar.
Photo | and 2 represent the detected virus parti-
cles in the cytoplasm and on the surface of cell
membrane. The bursa samples examined were
those collected after 72 hours PI in either SPF or
commercial chicks. All of the samples were
found to have similar virus particies confirming
the success of isolation and propagation of the

IBDYV variant strain (proventricular IBDV).

Table (2): Antigen capture ELISA reactivity pattern ~f the iso-

lated Fayoum/2003 proventricular IBDV strain

IBDV type Mab#8 | MabB 69 | MabR 63 | Mab# 10
. CLASSIC + + + +
CLS/Y2K + - . +
E/Del + - + -
RS593/AL2 +* - . -
Fayoum/2003 + - ¥ -

Vet.Med.J.,Giza.Vol.51,No.3(2003)
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Photo 1 and 2: Transmission clectron microscopic examination of bursa collected

from inoculated SPF chicks after 72 hours PI. Virus particles were detect-

ed in the cytoplasm and cell membrane. (X 50,000).

DISCUSSION

The present study reports the isolation and char-
acterization of IBDV associated with infectious
proventriculitis and stunting syndrome in broil-

ers in Egypt. Transmissible viral proventriculi-
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tis has been previously described {Apple et al.,
1991; Kouvenhoven et al., 1978; Bayyari et al.,
1995; Goodwin et al., 1995 and 1996). The iso-
lation of IBDV in the present study from the
proventricular homogenates suggests that IBDV

might be the cause of the transmissable viral

Vet.Med.J. Giza.Vol.51,No.3(2003)



proventriculitis. This finding 1s consistent with
the results of the recent work by Dormitori et al.
(2000). Also, other authors reported that 1BDV
may be a single possible etiology for proventricu-
litis, or play another perhaps more plausible role
simply via its immune suppression effect (Cook-
son, 2001). On the contrary, some researchers re-
ported the presence of adeno, reo or tumor induc-
mg viruses assoclated with proventriculitis
(Goodwin et al., 1996). Yet, IBDV was isolated
and propagated with successful reproduction of
the lestons in SPF chicks. Lesions produced in
experimentally infected SPF chicks were identi-
cal to those reported {or naturally infected chicks
and coincided with other researchers (Cookson,
2001; Dormitorio et al. 2000). Transmission of
infectious proventriculitis throughout the three
conducted passages in day-old SPF chicks docu-
ments the potentiality of IBDV in changing its
clinical face to survive and cause immunosup-
pression. Data presented in the current study
strongly addresses the implication of variant
strains of IBDV as the primary cause of the new-
ly reported disease in broiler chicks in Egypt.
Assoclation of the disease with stunting syn-
drome confirms the effect of such IBD variants,
and in general may reflect the effect of the anti-
genic variation on IBDV pathogenicity which
might lead to an alteration in the clinical picture
of the disease. In fact, the association of IBDV
with infectious proventriculitis has been firstly
reported in USA. Isolation of field variant strain

of IBDV either from bursal or proventricular ho-

Vet.Med.J.,Giza.Vol.51,No.3{2003)

mogenates reported in the present study was sim-
ilar to those reported in Alabama and Arkansas

(Gaimbrene, 2001).

Histopathological changes observed in the pro-
ventriculus collected from the inoculated SPF
chicks were similar Lo those reported by Good-
win et al, (1996). Necrosis in the glandular
structure with inflanunatory cell infiltration was
characteristic (Rcece, 2002). Although the path-
ogenesis of the transmissible viral proventriculi-
tis is poorly understood, changes observed in the
present study likely support the hypothesis of
Goodwin et al. (1996) and the finding of Guy and
Barnes (2003) that the clinical effects observed in
the disease likely were due to the destruction of
proventricular  pepsinogin- and hydrochloric
acid-secreting glandular epithelial cclls (Good-

win and Hafner.,1997).

Atrophy and depletion in lymphoid cells seen in
spleen and bursa obscrved in the present study af-
ter inoculation of the proventricular IBDV in SPF
chicks were charactcristic features to the variants
IBDV (Dormitorio ¢t al, 2000; Giambrone,
2001). The results confirm the earlier observa-
tion of Bayyari et al. (1995) however, we report-
ed the thickening in the splenic capsule versus
splenomegaly observed in their studies. The pres-
ence of IBDV maternal antibodies in commercial
broiler chicks inoculated with the proventricular
homogenate in the present study was similar to

the previous studies of Bayyari ¢t al. {1995) who



strongly incriminated IBDV in the proventriculi-
tis. On the other hand, histopathological changes
observed in the kidney were similar to those pre-
viously reported with IBDV (Henry et al. 1980;
Okoye and Uzoukwu, 2001). Changes observed
in liver resembled those observed with anemia
and immunosuppression (Todd, 2000). Indeed,
the sequential histopathology changes reported in
the present study may increase our understanding

of the pathogenesis of the proventricular IBDV.

This study indicates that the isolated proventricu-
lar IBDV is a variant strain and persists in the
face of maternal immunity (derived from classic
vaccines). This may be due to its antigenic vari-
ability. Escape of variant strain of IBDV in the
presence of antibodies derived from classical vac-
cines has been previously reported (Snyder, 1990,
Giambrone, 2001). Although other orgahé than
the bursa may serve as non-bursal lymphoid tis-
sues supportiﬁg the virus replication in case of
persistence of such virus for long period, the
study confirms the replication of the virus in the
bursa. Differences in the-immunopathogenesis of
different IBDV strains have been recently studied
(Silkc et al., 2001). Nevertheless, the pathogene-
sis, immunogenicity and immunosuppression of
the proventricular IBDV virus need to be ad-
dressed in further studies. Virus particles detect-
ed by electron microscopy (EM) in the present
study support the finding of Guy and Barnes,
(2003) who reported particles of 70 nm identified

in thin sections which did not possess adeno-
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viruses characters as previously reported by
Goodwin et al. (1996). The EM examination em-

ployed in the study supports and confirms our

isclation trails.

Not surprising is the isolation and identification
of IBDV variant strains from Egyptian broiler
flocks, specifically the E/Del strain. Previous re-
ports in Egypt indicated the presence of IBDV |
variant strains (El-Sanousi et al., 1994; Sultan,
1995), and in very recent report by Metwally et
al. {2003), who detected IBDV variant strains in
broiler flocks in 58.3% of the tested bursae: The
majority of the detected variants in such study
were related to E/Del strain of IBDV. The exten-
sive use of the live vaccines for several years to
control the changed pathogenicity in IBDV
strains may be the cause of continues evolution
and mutation of IBDV or the immune selection
under the extensive use of classical IBD vac-
cines. Researchers have shown that IBD field vi-
ruses continue to mutate and such antigenic vari-
ants are the cause of IBDV vaccination failure
(Giambrone, 2001).

variants in vaccinated flocks for long time may

The persistence of 1BDV
be the source of the spread of these viruses as
previously reported (Elankumaran et al. 2001).

Therefore, it is important to re-evaluate the

IBDV vaccination strategies in Egypt.
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