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INTERDUCTION

Infectious bursal disease (IBD)
also called Gumboro disease
(Cosgrove, 1962)is a highly con-
tagious disease of young chickens
(Hitchner, 1970 a) resulting in se-
wvere necrotic lesions in the bursa of
Fabricius (BF) (Helmbldt &
Garncer, 1964 and Peters, 1967).
Mortality is commonly low, but
morbidity may be up to 100%.
T he danger of IBD was recognized
by the fact that fowls which sur-
vive the inféction have reduced im-
mune response to subsequent vac-
cination as well as reduced
protection against attacks by other
diseases (Okoye, 1984).

In Egypt, Ayoub and Malek
(1976) succeeded 1o isolate two
1B D viruses for the first time from
two broiler farms. Since that time
the disease had been recorded in
severs! localities. Therefore, inten-
sive vaccinalion programs against
Gumboro virus in Egypt were ap-
plied. Inspite of these intensive
vaccination programs, outbreaks of

' 1BD with high mortalities ap-

peared, in 1989, in some farms and
spread allover the conntry, where
the severe clinical symptoms con-
tinved to reappear in susceptible
birds of infected farms for a period
of two months (Amir El-Batrawi,
1990 and Mousa & saif El-Deen,
1990). These recurrent outbreaks
triggered our attention to possible
prevalence of variant strains of
IBDV that escape the immune-
defence mechanisms of vaccinated
chickens.

The aim of this present work
was directed to the isolation and
identification of the IBDV from
different flocks in Egypt followed
by stdying the comparative physi-
co-chemical and biological charac-
ers of the local and reference viral
isolates. The antigenic characters
of the reference and local viral iso-
lates were analysed using a newly
accurate serological technique
namely the antigen capture ELISA
beside other conventional serologi-
cal techniques.
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MATERIAL AND
METHODS

Material:

* Virus: The reference IBDV
"Weybridge strain” was kindly
supplied by professor Dr. Silvio
pascusci (Instituto Zoo pruhlnm
co, Foli, Ttaly). This virus was pri-
martly pmpugﬂlul in chicken em
bryo Fibroblast (CEF) cell culture
and then further passaged in speail
ic pathogen-free (SPF), embryonat-
ed chicken egps and then trans-
ferred to CEF and/or QTys,

* Cells and Media: Primary
CEF cell cultures were prepared
from 9 - 11 days old SPF embryos
as described by Graham (1980).
The cells were seeded in plastic
flusks and allowed to grow in Moo

tissue culture medium (GIGCO,
USA) containing 0.3% Tryptose
phosphate broth (TBP) and 6% Fe-
tal calfl Serum (FCS). The QTj5

cell line was obtained from the In-
stituto Zoo profilattico, Froli, Italy
and then propagated In Eagle's
Minimum Essential Medium with
0.5% TPB and 5% FCS.

* Antisera: Specific anti-
Gumboro Virus (Weybridge
Strain) serum was prepared accord-
ing to McFerran et al., (1980).

* Methods:

1- Preparation of bursal ho-
mogenates:

The typically affected bursae of
56
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Fabricius were collected and ho-
mogenized in equal volumes of
physiological saline, frozen and
thawed three times and then clani-
fied by centrifugation at 3000

r.p.m. for 15 m at 4°C. These bur-
sal homogenates were tested by the
AGPT and described by Woernle
(1959) using reference IBDV anti-
gen and antiserum as posilive con-
trols.

2. Virus solation:

The clarified bursal homogen-
ates that were giving precipitation
lines by AGPT were then filtered
through mullipore membrane [ilter

(0.45" pore size) and inoculated on
the chonoalantoic membrane of 9
to 11 days old SPE embryonated
chicken cggs (ECF). After 3 pas-
sages on LCE the chorionallantoic
fluid were collected and prepared
according to the procedurs adopted
by Cho (1968).

3- Inoculation of chicken em-
bryo fibroblast (CEF) and QT-35
cells:

CEF-cells were prepared ac-
cording to Graham (1980). The in-
fected cells were incubated for 7
days (for CEF) and 10 days (for
QT- 35) ull a convenient cytopath-
ic effect (CPE) was developed. In-
fected cells showing characteristic
CPE were then exposed to three
cycles of freezing and thawing and
then clarified by centrfugation at

4°C. Clear supernatents Were Kept

in small aliquots at -20°C tll used
for further studies.

Vet.Med.J.,6iza.40, 2.(1992)
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4- Serum neutralization test

(SNT):-

disease

AGPT and the number of isolates
obtained from these bursae. From
this table it is clear that samples
which were collected from Ismailia

Table (1) : Detection and preliminary isolation trials of IBDV from infected bursae.

Location | Average % of |No. of collected |No of positive] Noof | % Of
(Gover nocate) |flock mortality bursae (AGPT)* |isolation ** | isolation
Dakahlia 48 12 8 8 66.6

Ismailia 48 10 10 10 100.0
Fayoum 48 10 8 8 80.0
Sharkia 10 4 3 3 75.0

Giza 10 5 2 2 40.0
Kaliobia 10 ¥ 5 5 100.0

* — Burszl homopeestes were prepared from the collected suspected bursae
zrd tosted agenist specificact- IBDV secum. The development of dear Iv

preapitation:was recorded as positive.

=*- llomogeaste of AGPT - positive bursae werc introduced into 9 days old

SPFECE for isolation trials,

:\"l' has been performed using
aiph
352rd (1980) using reference poly-
clonzl antisera produced against
e Weybridge strain.

v

RESULTS

Tzble (1) shows the percentage
ol positively reacted bursae by the

ocedure as described by

and Kaliobia (Banha) Governorates
gave a 100% positive reactivity in
the AGPT with subsequent isola-
tion of IBDV from all of them. On
the other hand, the other governo-
rates showed a varying degrees of
positivity and isolation ranging be-
tween 80, 75, 66.5 and 40% in
Fayoum, Sharkia, Dakahlia and
Giza respectively. Based on these

Tble 2) Growth caracleristics and bebavioer of IBDV strains in SPF - ECE.

: No of . Embryo deeth (dpi)?
m inoculated | Noof vinal MDT ** | Lesions ***
L I
123 |4]5/6 |7|8]9]|10
Weybnidge 2 4 ol 219(3|1folo] o] o 0 32 | The deadear
bryos and
Lol § 20 4 nons-tjtoooo 44 hc.;auﬂ:;;
(lmmaiha mo ¢
2} 20 4 ololojol2]4]o] of of 0 63 | andacdema-
(Banka) tus

" g1 < Days post ieoculation
"' MDT « Mear death time

"** Fmbryos tha survived until 7 dpn were stonied with live necrosis.

Uet.Med.J,,Giza.40, 2.(1992)
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Table (3): Cytopathogenisity of IBDV strain in CEF and QT-

No.ol of Development of CPE (dpi)
viros vime | T2 crr
pasmage 1 2 3 4
Weybridge 3 2ry CET +4 | +444 | 4444 |ea4s |Cell ounding syncytia
lemalia 3 2ryCEF | 4+ | 444 | 4++44 [+444 Jand then detachment of
Banha k] 2ryCEF + ++ ++4 4444 eells
Weybridge 4 QT-35 4 ++ ++ | 44 |Cell rounding syncytia
lermalia 4 QT-35 + + ++ | 44 [and then detachment of
Banha 4 QT-35 + + + +4  Jeells

« = Mark represent the intensiy and degree of the developed CF'l: and oxll deischment

Table (4) : Differcatiation of Gumboro virus isolates in the Neutralization test *.

Infectivity titers B
Virus (log 10) lilc:udm]ns
wma befoce Neut After Neut adex (1)
Weybndge 0.5 1.83 41.67
Local 1 c.32 1.83 449
(Ismalia)
Local 2 6.17 1.83 4.34
(Benha)

* = Serum reutralization test has been performed using the alpha procedures
(varying virus-fixed serum method) described by Beard (1980) using refer
ence polyclonal anti-sera produced aganist the Weybridge stradn,

data we gave our attention for sam-
ples that gave 100% positivity in
the AGPT and virus isolation
(Ismailia and Kaliobia). Isolated
IBDV from Ismailia governorate
called Localy and that from Kalio-

bia (Banha) called Local,. These
two isolates were characterized for
their behaviour in SPF-ECE, CEF
and QT-35 cells, in comparison

with the reference Weybridge
strain.

Table (2) shows clearly that the
behaviour of the three different
strains of IBDV, namely Local;,
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‘Local, and Weybridge strains doc-
uments the difference in the viru-
lence of these strains based on
chicken embryo mortalities.
‘Whereas the Weybridge strain
could induce mortalities in 15 out
of 20 eggs (75%) with mean death
time (MDT) 3.2, the other two lo-
cal strains could induce mortalities
in 13 out of 20 (65%) for Local,

wit MDT 4.4 and 11 out 20 (55%)
for Local, with MDT 6.3. The
main predominant lesions observed
in infected embryos were deaths
with haemorrhagic and oedematous

pet.Med.J.,6iz0.40, 2.(1992)
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chorioaltantoric membranes
(CAM).

From the data depicted in Table

(3), it could be noticed that, CEF
cells were more susceptible to
IBDYV infection, where most of the
cell monolayer were showing in-
tense and clear CPE as early as 2
days post inoculation (dpi), while
QT-35 cells could show the same
changes but some what later, giv-
ing only clear and convieniat CPE
aL 4 dpi. The main cytopathological
changes observed in both CEF and
QT-35 cells were cell rounding as-
sociated with syncytia formation.

Comparing the results obtained
from the two local isolates, it has
been found that, the local; strain

(Ismailia) could exert clear exten-
sive CPE than those produced by
Local, strain (Banha).

Table (4) shows the neutralizing
capability of the polyclonal anti-
IBDV "Weybridge strain" serum
on the local,, local, and Weybridge

strains. The neutralizing potency of
the two local strain by the Wey-
bridge antiserum indicates that
these two isolated viruses related to
the same type of IBDV. The refer-
ence anti-Weybridge polyclonal
serum could give a neutral izing in-
dex (NI) of 4.67, 4.67, and 4.32
with Weybridge, Local; and Local,

respectively.

DISCUSSION

Inspite of application of inten-

vet.Med.J.,Gize.40, 2.(1992)

disease

sive vaccinalion program against
IBDV, a great economical losses
have been recorded in Egypt in the
last few years among poultry
flocks. These losses were due to in-
fection with IBDV. Several trials,
therefore, have been done to ma-
nipulate such a problem confirm-
ing the incrimination of IBDV in
causing this disease (Amer El-
Batrawi, 1990, Mousa and Saif
El-Dean, 1990). Because of the
importance of IBDV as immuno-
suppressive agent, and due 1o its
capability of changing its native
antigenic configuration as a result
of reassortment of its nuclic acid
segments, thus giving up an array
of different antigenic variants
which can escape the immunme-
chanism of vaccinated chickens:
for the aforementioned reasons the
present investigation has been un-
dertaken to isolate IBDV from dif-
ferent Egyptian governorates fol-
lowed by trials to characterize the
isolated viral strains. As a firts ap-
proach for dealing with this prob-
lem, the collected bursae have been
tested for the presence of IBD viral
antigen (s) using the well known
and standardized AGPT. The re-
sults obtained in this work revealed
that the AGPT could detect the
specific IBD viral antigen in the
bursae collected from different
governorates namely Dakahilia (8
out 10), Ismailia (10 out 10), Fay-
oum (8 out 10) Sharkia (3 out 4),
Giza (2 out 5) and Bnha (5 out 5)
as clearly depicted in Table (1).
The use of BF of infected chickens
as larget organs to search fot the
specific IBD viral antigen has also
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been successfully used by Hiral et
al., (1973) and Wyeth and
Chattle (1982). The detection of
IBD viral anugen (s) as document-
ed in Table (1) throws a clea spot
of light on the rate of incidence of
IBDV in the Egyptian governorat-
ed testes, where 100% of the tested
bursae taken from Ismailia and
Kaliobia were found to be involved
with Gumboro virus infection.

The IBDV strains isolated from
Ismailia (Local;) and Kaliobia

(Local,) were used for comparing

their virulence for ECE and their
cytopathogenicity for CEF and
QT-25 cells in comparison with the
Weybridge strain. Data presented
in Table (2) showed that, the Wey-
bridge strain could induce embryo
mortalities (75%) with MDT 3.2,
whereas the local, and local,

strains showed embryo mortalities
of 65% and 55% with MDT 4.4
and 6.3 respectively. The cytopa-
thogenicity exhibited by the three
IBDV strains on CEF and QT-35
cells showed with no doubt that
CEF cells are relatively easy to
manage more than the QT-35 cells
where the cytopathic changes were
developing 2-3 dpi in CEF instead
of 4 dpi in QT-35 as shown in
Table (3).

Inspite of the high susceptibility
of both CEF and QT-35 cells to
IBDV infection as described by
other workers (Cowen and Braune
1988), the CEF cells has been
found to be universally preferable
for studying the cytopathogenicity

60

of IBDV as reported by Petek ct
al., (1973), Rosenberger and
Gelb (1978) and Jackwood et al.
(1989).

For investigating the antigenic
relationship and differences be-
tween the two local isolates
(Local; and local,) and the refer-

ence Weybridge strain, the SNT
was applied using the reference hy-
perimmune serum prepared against
the Weybridge strain. The test was
previously used by several workers
for the antigenic differentiation be-
tween several IBDV isolates with
the serotype I which was isolated
from hrotler chicks (Rosales et al.,
1989) and those serotype II which
was isolated from turkeys
(McNuuy et al., 1979, McFerran
et al.,, 1980, Lukert, 1986 and
McNuity and Saif, 1988). From
this work it become clear that the
three studied strains (Weybridge,
local; and local,) are related to the

same serotype 1 due to the neutral-
izing effect exhibited against both
the local; and local, strains by the

Weybridge strain antiserum.

Further physicochemical and bi-
ological characterization of the two
local isolates (local; and local,) is
now in progress (o clarify the iden-
tity and/or differences between the
local Egyptian isolates and other
reference foreign strains.

SUMMARY

A total of 46 suspected burse have
been colleaed from different governorates

vet.Med.J.,6ize.40, 2.(1992)
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11 Egypt. These samples represented Da-
kahlia, Ismailia, Fayoum, Sharkia, Giza
and Kaliobia (Banha) 12, 10, 10,4, 5,5
respecively. These bursae have been first-
1y tested by the AGPT, using specific
chicken anti-IBDV serum, for the pres-
ence of speafic Gumboro viral antigen (s)
befor being subjected to viral isolation.
Gumboro virus was isolated from every
infected bursae that was giving positive
reaction in the AGPT, using SPF-9 days
old embryonated chicken eggs (ECE),
chicken embryo fibroblast (CEF) and QT-
35 cells.
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