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IMMUNOLOGICAL STUDIES WITH EGG ADAPTED INFECTIOUS BURSAL DISEASE VIRUS
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ABSTRACT

Egg-adapted infectious bursal disease virus (IBDV) was tested for its immunogenicity and
pathogenicity in one day-old and four to six week-old susceptible chicks respectively. Passage six
[BDV was not sufficiently adapted to chicken embryo for its use as a safe immunogen. However,
passage ten 18DV was non-pathogenic to chicks and showed seroconversion in the susceptible
chicks. Similarly passage ten 18DV had no immunosuppressive effect on the immune system of

chicks.

INTRODUCTION

NFECTIOUS bursal disease (IBD) till recently un-

known 1n India has caused a great concern espec-
ially among broiler farmers, since its recent outbreaks
in Maharashtra, For the effective control of this
disease the development of suitable immunizing agent
should be the aim. One of the common procedures is
adaptation to the chicken embryo. The present study
was undertaken to assess the degree of attenuation of
an egg-adapted 18DV at &th (BOV/(R) and 1Qth
(18DV/10) passage level.

MATERIALS AND METHODS

Field isolate of IBDV! was adapted to embryonating
fowl eggs by chorio-allantoic route was used at 6th and
10th passage level. Field isolate of iBDV was used for
challenging the chicks. LaSota vaccine and Ranikhet
disease (RD) virulent virus each were obtained from
Institute of Veterinary Biological Products, Pune. Five
randomly selected day-old chicks from each consign-
ment were tested for IBD antibodies by Agar gel
precipitin test (AGPT).

Effect of IBDV [6 inoculation in day-old chicks:

Tharty chicks of one-day age were grouped into A
and B, having fifteen chicks in each. These chicks from
both the groups were vaccinated against RD on 1st day
of age. Two drops (0.02 ml) of 20 %/ chorio-allantoic
membrane (CAM) suspension of IBDV/6 was given
intra-ocularly to the chicks from group A on 4th day
of age. Both the groups were housed separately. On
28th day of age chicks from both the groups were
challenged with 0.2 ml of 100 EID,, RD virulent virus
(EID,, 10° */0.2 m]) intra-muscularly and were ob-
served for the symptoms of RD.

Immuneresponsiveness to 18pv /10 inoculation:

Forty, one-day old chicks were grouped as C and D
having 20 chicks each. One drop of (0.02 ml) 1BDV/10
(EIDs10°2%/0.2 ml) was given intra-ocularly to the
chicks from group C on {st day of age. Group D chicks
were kept as control. All the chicks from group C and
D were bled by jugular vein at weekly intervals for four
weeks. The sera were subjected to radial immunodiffu-
sion test (RID)?. Two chicks from each group C and D
were scarificed after 48 hr and on 4th, 7th and 15th
post inoculation days (PIp) and the tissues {Bursa of
Fabricius, thymus, kidney and spleen) were collected
for histopathology in 10 % formalin. On 28th PID, five
chicks from each group C and D were challenged
intra-ocularly by giving one drop of virulent 1BDv.
These chicks were housed separately and sacnificed 7
days after the challenge and the tissues were collected
for histopathology as before.

Immunosuppressive effect of 18DV /10

Sixty, one-day old chicks were grouped as E and F
having 30 chicks in each. Maternal antibodies agatnst
RD virus were determined from 25 randomly selected
chicks by Hemagglutination inhibition (Hr) test® using
eight hemagglutination units of LaSota strain of RD.
Group E chicks were inoculated with 1BDv/10 at day-
old stage while chicks from group F were kept as
control. On fourth day of age, chicks from both the
groups were vaccinated against RD and were housed
separately. All the chicks from group E and F were
bled at weekly intervals and HI test was performed.
Twentyeight days after RD vaccination chicks from
both the groups were challenged with virulent RD and
were observed for the symptoms of RD subsequently. ¢
test was applied to compare mean Hli titres in this trial.

Effect of 18DV [10 in susceptible age of chicks:.
Thirtysix, four-week old chicks were inoculated
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with IBDV/10 as before and housed separately. These
chicks were sacrificed along with the control after
48 hir, 4 days, 7 days and 1§ days pi and the tissues
were collected for histopathology as before. At Sthand
6th week of age, another batch, each having eight
chicks was inoculated with the same virus and the
experiment was repeated.

RESULTS

Effect of 1BDV/6 inoculations:

Fortyeight hours after the challenge with virulent
RD chicks from group A exhibited the symptoms of
RD, while those from group B did not show any
symptoms. All the chicks from group A succumbed to
the infection after 72 hr, indicating that passage six
virus had not lost its virulence and hence it exhibited
the immunosuppressive effect.

Immuneresponsiveness to 18DV [ 10 inoculation:

The chicks from group C did not show any gross
lesions at autopsy apart from slight bursal enlarge-
ment, when sacrificed in the post-inoculation period of
18DV/10. However, histopathologically no abnor-
mality was found. In rRID antibodies against 1BDV/10
were present in chicks of group C on 11th day P1. A
wider zone was seen on 18th day p1. On 25th day the
zone was slightly decreased and no antibodies were
detected on 28th day.

The chicks from group C that were challenged with
virulent 1BDV did not show any symptoms of IBD,
while those from group D showed bursal enlargement
at autopsy. Histopathological examination revealed
the lesions specific for IBD, such as severe lymphoid
necrosis affecting the bursal follicles resulting in cystic
degeneration. This was followed by atrophy of bursal
follicles.

Immunosuppressive effect of 1BDV/10:

The maternal HI antibody titre against RD was 64
units. The HI titres of group E and F did not differ
significantly from one another (table 1). All the chicks

from both the groups withstood the challenge with
virulent RD.

Effect of 1BDV/10 in susceptible age of chicks:
No macroscopic or microscopic IBD-specific lesions

were observed when 1BDV/10 was given to the chicks at
four, five and six weecks of age.

DISCUSSION

Since the immunosuppressive effect was shown to be

Table 1 Average HI titres against R.D.

Mean HI Mean Hi1
titres {itres

Day post- group E group F

vaccination (tBDV/10) (Control)
7 179.2 204.8
14 204.8 230.4
21 230.4 241.2
179.2

28 179.2

The ¢ value in all cases was > 0.05.

severe and of a permanent nature when the agent was
given in the first week of life?, the egg-adapted virus
was given at one day of age in all trials except the one
with IBDV/6 in which it was given on 4th day of age to
assess this effect.

The results of IBDV/6 exposure indicate that the
passage six virus was not sufficiently attenuated for its
use as a sate immunogen and hence it exhibited its
immunosuppressive effect on the immune system of
chicks like a non-attenuated virus, This effect was
assayed in terms of serological response to R.D.
vaccination. The susceptibility of chickens to R.D.
challenge despite prior vaccination was demonstrated,
confirming the earlier reports®: .

1BDV/10 did not produce any lesions in the chicks
and all the chicks withstood the challenge of virulent
iBDV. Egg-adapted virus at eight passage level was
shown to protect the chicks against virulent 1BDV’.
The criteria used to assess the protection were the
absence of clinical symptoms and lesions in the post-
inoculation period upto 10 days. In the present studies
the critena used to evaluate the immunity were the
absence of ¢linical symptoms and lesions after post-
inoculation period of 15 days and after the challenge
period of 7days. No precipitating antibodies were
detected in AGPT. To overcome this difficulty in
demonstrating precipitins, RID was performed. The
precipitating zones were demonstrated 11 days after
inoculation. The antibodies were not detected after
28 day post-inoculation. In this trial, chicks withstood
the challenge with virulent IBDV indicating that speci-
fic neutralizing antibodies were developed in these
chicks. The studies on immunosuppressive effect of
1BDV/10 indicate that although the Hi titres from 1BDV
inoculated groups (group E) were slightly fow, they did
not differ significantly from the control ones. These
birds also withstood the challenge with virulent RD
indicating that the virus was well adapted to the
chicken embryo and hence did not produce im-
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munosuppressive effect on the immune system of
chicks.

Since the susceptible age for IBDV infectionis 3to 6
weeks, 1BDV, 10 was given to the chicks at this age to
assess its effect. The inoculated chicks neither showed
any symptoms in post exposure period nor the lesions
when sacoficed at certain intervals after the exposure
of virus.

In the hght of the present observations it can be
concihuded that 13DV 10 moculavion produces serocon-
version in the chicks without affecting the immuno-
competence of the chicks. However, further field trials
are essential to substantiate these findings.
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ANNOUNCEMENT

INTERNATIONAL SYMPOSIUM ON THEORETICAL PHYSICS, BANGALORE

The International Symposium on Theoretical
Physics i1s organised by the Centre for Theoretical
Studies and Department of Physics, Indian Institute of
Science, Bangalore 560012. The Symposium will be
held from 19 November ta 1 December, 1984.

The Indian Academy of Sciences and the Indian
[nstitute of Science, in association with the Indian
National Science Academy and the Department of
Science and Technology, Government of India are
sponsoring the Symposium to celebrate the Diamond
Jubilee of the Discovery of Bose Statistics in 1924.

The main topics to be covered at the Symposium will
be as follows: (a) Symmetry breaking and its appli-
cation to various branches of physics such as quantum
field theory; condensed matter physics; unification of
the fundamental forces; physics of the early universe;
(b) Quantum theory of observation and measurement.

Those wishing to participate are requested to write
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to Professor K. P, Sinha, Secretary, National Advisory
Committee, by 31 August, 1984. Responses including
indication of possible travel support will be sent by
mid-September 1984. Due to limitations on finance
and accommodation it is possible to provide travel
support and accommodation to only about 50 par-
tictpants by invitation. Others able to make their own
arrangements for travel and stay are welcome to attend
the Symposium sessions.

Physicists expected to participate from abroad are as
follows: B.d’'Espagnat (Pans), L. Yon Hov {CERN,
Geneva), 1. Prigogine (Brussels), T. Regge (Turin}, J. P.
Vigier (Paris), S. Weinberg {Austin, Texas) and J. A.
Wheeler (Austin, Texas).

For details please contact Prof K. P. Sinha,

Department of Physics, Indian Institute of Science,
Bangalore 560012,




