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ANTRODUCTION

The Indian Poultry Industry has made tremendous progress
during the last decade due to the impetus given by the plan
schemes. Massive introduction of foreign stoeck by government
and private breeders and the heavy concentration of birds due
to intensive systea of rearing in large poultry enterprises,
have accentuated the problem of infectious diseases among which

viral infections are of primary importance.

Development and maintenance of flocks free from the
viral maladies should be the national aim in order to avoid
production losses due to morbidity and mortality from the

infectious diseases.

Bursa of Fabricius is an organ which helps in defensive
mechanism of chicken against discases due to its lymphoid
tissue. It is said to undergo slight to moderate changes

in all disecases and also after vaccinatioas.

Infectious bursal disease (IBD) or Gumboro disease is
an acute disease of chickens which has occurred since 1957
in U,8.A, (Cosgrove, 1962). The disease has since been
recorded in many parts of the world (Luthgem, 1969). It has
been revealed from the research that there are two distinet
entities, One due to infectious bronchitis type of virus
is responsible for the kidney lesions and termed as "Infectious



Avian Nephrosis". The other condition is due to a virus
distinet from infectious bronchitis virus has particular
affinity for bursa of Fabricius, causes "Infectious Bursal

Disease"”,

Infectious bursal disease virus (IBDV) usually referred
as Infectious Bursal Agent (IBA) that causes infectious bursal
disease (IBD) in chickens with necrosis of lymphocytes has
been recognised world over. 1In addition to the losses due
to this disease itself, this malady perhaps devitalises the
eantire system of the infected chicken due to shake up of the
immunological apparatus,

The existence of this disease in India was indicated on
the basis of histopathology during the routine post-mortea
examination and was described by histopathological examina-
tion and experimental infection of chiockens with clinical
materials without confirmation or isolation of the IBDV by
Mohanty et al. (1971). No further attempt on this problem
was made for the isolation and ideatificatioa of IBDV if any
and the serological survey of the disease.

Mortality in young chickens upto 3 weeks is not uncommon
and in many occasions the disease is not properly identified
due to loi mortality and peculiarity of lesions in a vulnerable
young age of the chicken. Infectious bursal disease has been
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ineriminated as a cause of considerable loss in brooder

house chickens.

In India, until now the researches were directed towards
the fatal diseases like New Castle Disease, chronic respira-
tory disease and Fowl Pox but with the growing poultry popula-
tion coming up with the large organised poultry farms it has
become necessary to prevent losses of other nature due to
IBDV in younger age and reduction in the growth rate of broiler

chickens.

With these points in view to find out the position of
this disease in some of the major poultry rearing areas in
this country by imsunodiffusion technique useful for the
diagnosis of IBDV especially for the early detection of an
incidence of this infeetion, the investigation on the present
problem was undertaken. The serological investigation will
help in understanding the distribution of precipitating anti-
bodies in field chickens in this country.

The isolation of the virus will help in confirming
the prevalence, if aany, investigated by serological survey
and would help in understanding the biological characters of
this viral pathogen and thereby help in understanding the
magnitude of the problem.
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REVIEV OF LITERATURE

A. INFECTIOUS BURSAL DISEASE3

Cosgrove (loc.git.) described this disease as an acute
contagious disease of young ehickens with increasing frequenecy
whioh had occurred since the fall of 1957 in the Delmarva ares
of the U.S5.A. The local name for this disease was given as
"Gumboro disease" as the initial outbreaks occurred around an
area known as Guambore in Southern Delaware. The teram "avian
nephrosis" has been applied to this new disease because of the
prominent lesion was tubular degeneration in the kidneys.
Cosgrove (loc.eit) suggested that this infectious disease was

caused by a virus as bacteriological examinations were negativ

Winterfield and Hitchner (1962) described a "nephritis-
nephrosis syndrome” in chickens with similar renal damage
from Delmarva area in the U.S.A. They have isolated two
strains of infectious bronchitis virus namely "Holte" and
"Gray". They have inoculated these two strains into suscepti-
ble chickens whieh produced clinical signs and lesions asso-
elated with those syndrome.

Cumming (1963) reported the disease in Australia where
& elinical entity known as "Uremia" which had been recognised
since 1948 (Hungerford, 1951).



Winterfield et al. (1962) recognised distinet diffe-
rences between these two diseases and assigned the terms

"infectious bronchitis variant viruses®" to the "iolte" and

"Gray" strains and "infectious bursal agent" to the infe-
ctive agent associated with Gumboro disease.

Hitchner (1970 a) proposed the IBD to be a viral
disease which caused acute pathognomonie changes in the
bursa of Fabricius and discontinued the use of the terms
"Nephrosis™, "Nephritis", "Nephrosis-nephritis" and "Guambore
disease"”,

i. Distribution:

Since the first report by Cosgrove (log.eit.), IBD
was diagnosed in many areas of the U.S.A. (Winterfield and
Hitchaer, 1964), Mexico in 1962 (Giron, 1969), Puerto Rieco

(Bond et al., 1970) and Canada (1de, 1970, cited by Faragher,
1972).

In Burope, the disease was recognised in Great Britain
ia 1962 (MAFF report 1961-62, cited by Faragher, 1972),

Belgium in 1964 (Devos et al., 1966), Germany in 1965 (Landg
8t al., 1967), Italy (Rinaldi et al., 1965), Switzerland

i_:ﬁﬁf—:': '

(Riggenbach, 1967), Spain in 1968 (Badiola et al., 1969),

Rousania (Adamesteanu and Adamesteanu, 1968), Greece (Drag-

sonas, 1969, eited by Faragher, 1972), Poland (Borzemska and



Golnik, 1969), France (Maire et al., 1969) and Yugoslavia
(H.".‘ ;‘_ _Ec. 197‘)0

Bolotnikov (1966) stated that IBD had not been recorded
in the U.S.5.8,, although a similar pathological condition
had been observed.

Infectious bursal disease has also been recorded in
Israel in 1964 (Meroz, 1966), Malta (Cassar, 1968, cited by
Faragher, 1972), South Africa (Coetzee, 1970, cited by Fara-
gher, 1972), Japan (Shimizu et al., 1971) and Nigeria (0jo
et al., 1973).

Iin India, Mohanty et al. (loc.git.) recorded groes and
histopathological lesions similar to 1BD.

Edgar and waggoner (1965) reported that quails were
susceptible to 18D.

Edgar and Yung Cho (1965) reported that wild sparrows
have been known to die from this disease.

Giron (loe.git.) inoculated with a Mexican strains of
IBA to a group of 20 surkey poults, aged 10 weeks. All
remained healthy without gross or mieroscopiec changes asso-
ciated with the infeoction in chickens when examined at intervals
of 16 days. However, there is no firm evidence that 1BD
occurs in avian species other than the fowl,



2. onomi rt H

Cosgrove (log.git.) reported that the mortality rate
Was generally 1-15% averaging about 5% in 2-5 weeks olad
affected birds and it was typical that mortality was higher
in 2-4 week old birds than in 45 week old birds. The
disease usually appeared in a single pen of birds, After
2 or 3 weeks, it affected the adjoining pen, then entire

house and eventually eantire farm,

fiood (1963, eited by Faragher, 1972) reported the
recurrence of the disease despite of most thorough ¢leansing
and disinfection extending over a five week period.

Fraser (1964) reported losses due to I8D in England
upto 15% within the flooks in case of a first outbreak of
which 4-5% died on the day of peak mortality. The mortality
returned to normal in about a week bui the survivors did
Rever quite pick up the condition again,

Parkhurst (1964 a) in a study of 115 outbreaks of IBD
in broilers in the U,S.A. reported a mortality of 32.7% on
one farm but found the mortality greater than 15% in two
other outbreaks. The highest rate of mortality among out-
breaks in Israel was 25%.



Parkhurst (1964 b) reported the characteristic pattern

of mortality in the flock reaching a peak half way through

the ocutbreak.

PATTERN OF MOGTALITY

I.

11.

Age of chicks 27 28 29 30 3 32
(days)
Mortality 10 12 69 513 79 867

Mortality as % '
of total number 0.13 001’ 0.89 6.6 10.2 11.1
at 27 days(7778)

Age of chioks 33 34 35 36 37
(days)
Mortality 401 145 20 i 10

Mortality as %
of total number 5.16 1.86 0.26 0.051 0.13

at 27 days(7778)

Parkhurst (1964 ¢) reported more than 30% losses.

Meroz (loc.eit.) reported the decrease in the mortality rate

in consecutive outbreaks.

Moultrop (1967) recorded the economic aftermath of an

outbreak which was observed in terms of mortality rate which

did exceed 10% and in the temporary reduction in growth rate

of broiler chickens and more serious was in the farm where
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flock after floock experiences a mortality of the order of 5%
with accumulating financial loss.

Badiola et al. (logc.cit.) diagnosed IBD in 55 flocks
in Spain. The average flock size was 6,600 birds and the
mortality varied from 0.6 to 17% (average 5%).

DelBono et al, (1969) recorded 13 outbreaks of Gumboro
disease in the North of Tuscany (italy). The morbidity varied
between 27 and 80% and the mortality between 1 and 24% res-
peotively.

Bygrave and Faragher (1970) reported the overall mortality
in outbreaks of IBD was usually within the range of 1-15%
and the average was about 5% in flocks less than 6 weeks of

age and it wvas lower in older chickens,

Ojo et al, (log.cit.) reported the mortality rate of
12.5% with a morbidity rate of 60% in Nigeria. The disease
was probably iatroduced through the importation of day old

chickens.

3. inoidence:

Since the disease was recognised in 1957 numerous cases
bave been detected throughout the Delmarva area. On many
farms it has recurred several times, one farm has had the



disease in ten successive flooks. The disease appears with
equal frequency throughout the year (Cosgrove, loe.eit.).

Parkhurst (loc.eit.) and iemsley (1965 b) stated that
most farmers recognised the disease after the first outbreak
and did not seek diagnosis when subsequent flooks were affected.

Merosz (loc.git.) moted that outbreaks recurred in a
third of instances atleast once, in 20% more than twice and
in 9% more than three times and also found that the ineidence
was unaffected by the type of housing while vaceination against
fowl pox or New Castle Disease was unrelated to the onset and
duration associated with an outbreak of IBD.

Benton et al. (1967 a), Deliono et al.(loc.cit.) reported
- that light breeds of chickens were more susceptible than heavy

breeds in terms of eseverity of the reaction to infection.

Winterfield (1969 a) reported that because of differences
in the pathogenieity of different strains of IBA mild outbreaks
of the disease were usualiy missed. Inapparent infection was
reported to be widespread (Winterfield, 1969 b and Faragher,

1971).

L' ansai on;:
Edgar and Yung Cho (loc.git.) reported the spread of the
disease from bird to bird by contact, by contaminated equipment,
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litters, caretakers, feed, possibly air and wild sparrows
which bhave been known to die of disease. It has been spread
from farm to farm and area to area through contaminated feed.
Man also aet as an indireet veotor in the transmission of

the disease.

Yung Cho (1968) isolated the agent from litter, feed
and water from discased farms and from faeces of chickens
2«17 days after infection,

Benton et al. (loc.cit.) showed that IBA was highly
contagious spreading readily by direct contact and the gon-
taninated building remained infective for as long as 122 days
after infected birds has been removed. Materials from in-
fected environment were capable of initiating the infection

in susceptible chickens.

Snedeker et al. (1967) collected lesser meal woras

(Alphitobius diaperinus) and isolated IBA from a house eight
weeks after an outbreak of IBD and saw characteristic lesions

of the disease in ohickens inoculated with a ground suspension

of the meal worams.,

Cheville (1967) demonstrated that insects may act as

vectors in the natural transmission of the disease.
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Brady (1970) commented that mites are exposed to the
iBA and wust have a much greater chance to pick it up than
Alphitobius, partly because they are more numerous and all
pervasive and partly because several species (e.g. calogl )
feed directly on poultry droppings.

5. @ susceptibility:

Cosgrove (logc.git.) observed that IBD occurred in
ohickens within the age group of 2-15 weeks, Most severely
affected were young birds upto five weeks old. Older birds
may suffer from this disease, but the signs and mortality were
less evident than in very young chickens.

Winterfield and Hitchner (log.cit.) stated that at
3=5 weeks old chickens were more severely affected.

Hanson (1967) reported that the disease was most fre-
quently occurred in chicks aged 3-5 weeks.

Parkhurst (loc.cit.), Meroz (loc.eit.), Badiola gt al.
(log.cit.) confirmed the observation of Cosgrove that IBD

occurred in chickens within the age group of 2-15 weeks.

Riggenbach (loc.cit.) stated the age of susceptibility

was 6 weeks.

Badiola et al.(log.elt.) diagnosed that birds aged
15-77 days were atffected,



13

DelBono et al.(loc.eit.) reported the age of suscepti-
bility was 45 days and Maire et al. (loe.eit.) found that
average age of susceptibility was 29 days.

0jo et al. (log.git.) observed the disease in 3-7 weeks
old chickens in Nigeria.

6. The disease and its course:

Cosgrove (loc.git.) reported that the onset of the
disease is rapid. One of the earliest signs was found to be
& whitish or watery diarrhoea with vent feathers soiled by
urinary material followed by anorexia, depression, trembling,
Severe prostration and death. No respiratory signs were
noted. In terainal stages trembling of the neck and body was
very noticeable, The shanks showed dehydration but retain
their normal yellow colour, The body temperature varied from
normal to subnormal but no fever was present in any stage of
the disease. The birds exhibited little interest in feed or
water, The discase generally lasted 5«7 days in an affected
bateh of chickens (Parkhurst, loc.eit.; Meros, 10e.eit.).

Fraser (log.git.) reported ruffling of feathers and
white mucoid diarrhoea with rapid onset and regression of
mortality.

Parkhurst (loc.git.) reported that affected birds rarely

move, except towards a source of heat and then with an un-
steady gait.



1%

Barron ot al.(1966) reported that in the early stages

there was a resemblance of coecidiosis.

Riggenbach (log.git.) reported that in broiler chickens
at 6 weeks of age there were sudden development of inappetence,
depression, drowsiness, ruffled plumage with slight diarrhoea.

Giron (log.git.) noticed cyanosis of the comb and wattles
and photophobia.

Maire et al. (loc.git.) recorded convulsive trembling
and greenish diarrhoea with white or haemorrhagic threads.

Bond et al. (loc.git.) noticed loss of appetite rest-
lessness, dehydration, slight tremor, birds tend to pick at
the vents and passing large amount of urates in their droppings.

Mazurkiewicz et al. (1970) recorded the symptoms of
weakness, disturbance in the logomotor system, tendency to
sit on the tarsometatarsus, trembling and dehydration of legs

appeared.

Bygrave and Faragher (loc.git.) observed the course of
the disease was over six days with diarrhoea, anorexia and

trembling.

Ojo et al. (loc.git.) recorded that the disease was
sudden in onset., The affected chicks were usually depressed
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and off feed, yellowish white diarrhoea was common initially
and diseased chicks were reluctant to move. The head was
usually lowered with the beak buried in the litter. A little
later an affected chick would fall on its side and succumb
within a brief period. ile reported the mortality pattern was
low on the first day but inereased rapidly from the 2ad to
the 4th day and then declined rapidly from the 5th or 6th day

7. Masroseopie ehanges:

Cosgrove (log.git.) deseribed the macroscopiec changes
which had died due to IBD, The carcasses were well developed
and in good bodily condition, The skeletal muscles especially
the breast and leg musculature showed severe dehydration,

Some birds showed a small infarction on the edge of the left
or right lobe of the liver, The most prominent lesion was
renal damage. If the birds were necropsied early the kidaneys
were normal in eolour but might show slightly pronounced
tubules, Birds in advanced cases showed tubules and ureters
filled with urates and kidneys were pale and whitish. Cosgrove
(l0¢.git.) observed that the bursa of Fabricius was enlarged
about twice its normal size and when opened a white core was
present., Inflammation of the mucosa of the bursa was also
noticed. He observed low calcium content of serum which could
agcount for the tetany manifestation,
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Winterfield and Hitohner (0¢.eit.) and Rinaldi 8t al,
(10e.018.) reported that bursa was edematous, yellowish in
colour, with striations, Peribursal edema was reported by

Wilson (1964) and Landgrag ot al. (loc.eit.).

Barron et al, (loc.eit.) reported thas kidneys exhibit
Some times in normal a@ppearance and some times enlarged with
prominent tubules ang from pale grey to a dark brown e¢olour,

Riggenbach (log.eit.) eommented on the absence of
haemorrhages in skeletal muscles, bursa was edematous and
enlarged weighing thrice its normal weight,

DelBono et al, (10e.01t) reported that haemorrhagie
patehes were more ocommon on the muscles of the legs than on
the breast or wings,

Lensing (1968) reported intestinal disorders, Luthgen

‘m-&-). 0‘0 u ﬂo (m.m-) described that the orops
were empty in the affected birds,

Maire et al. (loc.git.) observed baemorrhagic lesions
in the papillae of the proventriculus and in muscles, kidneys
showed discolouration and dilation with urates, bursa was

hypertrophied.

Bygrave and Faragher (loe.0it.) reported extensive
haenorrhages in the Skeletal muscles and the bursa of Fabrieius
was enlarged with peribursal edema,
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Masurkiewies et al. (loc.eit.) reported the enlargeuent
of liver, spleen, kidney, bursa of Fabrieius, hyperaemia in
the duodenum and inflammation of the intestines.

Frovest et al. (1972) observed haemorrhages at the
Junetion of the proventriculus and gizzard, on the sternum,
thighs, hypertrophy of kidneys and bursa.

Ojo et al. (loe.git.) reported ““- the carcasses were
in fairly good condition though slightly dehydrated. Bursa
was edematous, enlarged, highly inflamed, with oceasional
yellow cheasy exudate. Intestines were congested,

Mohanty et al. (loec.git.) noticed enlargement with
Prominent striations and disecolouration of bursa, a gelati-
Aous material was often present inside the bursa. In advanced
c¢ases atrophy of bursa with @ccumulation of yellowish ¢aseous
material. They observed that birds with bursal lesions were
having stunted growth and poor musculature,

8. gtltoatholop& changes:

In many cases, the workers mentioned that the lesions
were confined to the kidney subules indicating degenerative
changes, glomerular nephrosis, colliquative necrosis followed
by hyperplasia of the follicle with vagcuole formation, edema,
degeneration and necrosis of lymphoid cells (Cosgrove, loe.eit.;
Mandelli et al, 1966; Peters, 1967; Hasegawa et al., 1972),



Mohanty et al. (loc.git.) observed necrotie and proli-
ferative changes, heterophilic infiltration mixed with mono-
nuclear cells in lymphoid follicles as well as interstinal
tissue and mucosa of bursa. Bursal atrophy with depletion
of the lymphocytes was seen in cases of prolonged duration.
Whole bursa in most cases converted into a sac like structure

filled with a caseous gore.

9. Diagnosis and differetial diagnosis:

Cosgrove (log.git.) stated that specific characteristie
signs and lesions distinguished IBD as a specific entity,

Hanson (loc.git.) established diagnosis of IBD from
consideration of age, history of she floeck, onset and gourse
of the disease, elinical signs and post-mortem lesions of the
affected chickens.

Wagner and Kosters (1968) diagnosed the isolates of
IBD by agar gel precipitation test.

Luthgen (log.git.) confirmed the disease based on the
results of inoculation of pathological material into suscep-
tible fertile eggs.

Valdes ot al. (1971) diagnosed the disease by iammuno-
fluorescence. Iamunofluorescence showed the infectious agent
in the proveantrieulus, gizzard, duodenum and kidoney at 12 hours
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and in spleen, bursa and kidney at 24 hours. It was found

that the best organs for diagnosis by iamunofluorescence
were bursa of Fabricius and caecal tonsils,

Asdrubali and Gialletti (1971) was used direct fluo-
rescent antibody technique which was simple and rapid pro-
cedure particularly when macroscopic lesions were not elear,
This method allowed the distribution and localization of IBA
after experimental infection., The viral antigen was first
Seen in macrophages of bursa of Fabrieius, After 48 hours
infection cells of the bursa showed a clear eytoplasmic

fluorescence,

Nakano et al. (1972) confirmed the first outbreak in
Brazil by sypical syuptoms, gross and histological lesions.

Cancellotti et al, (1972) used indirect immunofluores-
cence and neutralization test in gell culture,

firai ot al. (1972) used immunodiffusion reaction to
deteot the IBDV, e prepared the antigen by inoculation of
the agent into five day old Susceptible chicks., After 4 days
of inoculation the infeeted bursa was harvested and diluted
1:1 w/v and homogenized. The homogenate was frozem and
thawed three times before used as antigea. The material was
clarified by low speed centrifugation at 5,000 rpm and then



at high speed centrifugation 10,000 rpm for 30 minutes and
60 minutes respectively. The supernatent was used as antigen.

Barron et al.(log.git) while investigating ISD reported
that eoeccidiosis resembled the disease in the early stages.
They differentiated the disease by characteristic lesions and
oourse of IBD,

Chinn and Coomber (1966) differentiated ISD from other
conditions like, Fatty liver and kidney syndrome where the
Gourse of the disease was shors, recovery was rare and the

bursa of Fabricius was not involved.
10, Control;

There are several approaches to the control of this
highly contagious disease. Cosgrove (log.git.) have tried
Duserous treatments without success. The therapeutio and
prophylactic aduinistration of antibiotics, sulphanamides,
furazolidone, high levels of Vitamin A.or molasses in the
drinking water (Parkhurst, log.eit.) or intramuscular adumini-
stration of caleium gluconate to correct the low caleium
level had no beneficial effects.

Edgar and Yung Cho (log.git.) prepared a suspension of
bursae from experimentally inoculated chieckeas. More than
three million chickens were vaccinated with histories of 1IBD



where mortalities averaged 5% at 45 weeks of age. The chicks
were vaccinated intra-ocularly or through drinking water at

3-7 days of age. Losses in vaccinated flocks from 15D averaged
less than 0.7%.

Snedeker et al. (loe.cit.) propagated the strain of IBA
in chicken embryo. The eighth embryo passage virus was eva-
luated as an immunizing agent., A filtered suspension was pre-
pared from embryos which died during eighth passage and aduini-
stered in the drinking water at 7-10 days of age, the agent
produced a mild disease and an immunity which lasted atleast
nine weeks., This virus would seem to have limited application
as a vacoine., The virus was isolated from the lesser meal woram,
suggesting that control of this insect might play a part inm
eliminating the disease from infected premises.

Benton et al. (1967 b) reported that disinfection with
formaldehyde offers the best chance to reduce the viability of
IBA but not certanity of success. Thorough c¢leansing, distant
removal of litter, disinfestation and disinfection of buildings,
surroundings and egquipment depopulation and the isolation of
preaises have been carried out but without any success as judged

by recurrence of IBD in subsequent batches of birds.

Dorn et al. (1968) prepared three vaccines by using
homogenized bursa of Fabricius from natural cases of Guabore



disease, Filtrate of bursa of Fabricius and a homogenate of
chick embryos inoculated with bursal material were used for
the immunization of chicks aged 2-12 days. This was admini-
stered in the drinking water. Losses were prevented in 67
vaceinated flocks involving over one million chickens on 27
farms where previous outbreaks of IBD had occurred. There
was a slight eclinical reaction between 2-21 days after vaceci-
nation, manifested by a drop in feed eonsumption and very
slight mortality, in & flocks with intercurrent infections.

Yung Cho (log.git.) used a nonattenuated live IBA vaccine
adainistered intra-ocularly or in the drinking water reduced
losses from this disease signifiecantly.

Bendheim (1969) reported that passive immunity to IBA
was conferred on susceptible chickens by use of convalescence
serum collected from broiler chickens which had recovered from
iBD.

Winterfield (logc.eit.) showed that IBA isolate No. 2512
was capable of being propagated serially through 50 generations
in susceptible chicken eaubryes. No clinical signs associated
with IBD were observed in chickens which were vaccinated with
materials from the 27th or Alst passage in laboratory trials.
The vaceine was administered in the drinking water or by spray
or by eye drop. Neutralizing antibodies against homologous and
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heterologous IBA isolates were demonstrated in the serum of
chickens which had recovered from IBD infection or vaccination.
Chickens exposed to IBA at J days of age did not develop as
significant neutralization titres as those exposed at 4 weeks
or later. The neutralization test with the isolate No., 2512
proved valuable in assessing the immunity status of chickens.
Groups of chickens vaceinated at 3-35 days of age were resistaat
to challenge by a viruleat isolate. These results were ¢on-
firmed in field trials by Vinterfield and Fadly (1971).

Vitali (1971) reported that inereased eavironmental
temperature above 18°C tended to lower the mortality rate,

Bengelsdorff and Bernhardt (1971) done with virus strain-
244 (isolated by Dorn) after numerous egg passages to baby mice
until loss of virulence for chicks. Vaccine prepared from
homogenisates of baby mice induced high concentration of virus
meutralizing antibodies in layers and broiler chicks., These
antibodies persisted for atleast 24 weeks and were transmitted
in egg yolk, Vaccinal IBA excreted by the vaccinated chickens
fssunized susceptible chieks by contact.

Rinaldi et al. (1972) attenuated the strain isolated

" $a Italy (1-65 PV) by 60 passages in fertile eggs. It was
‘aduinistered in drinking water to broiler chickens. The mor-

: Sality, growth, feed transformation and carcasses condemned
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at slaughter at 65 days of age was recorded for both vacei-
nated and control chickens and the results of vaeccination
was found to be satisfactory (mortality 0.95% for vaceinated
and 4% for unvaccinated birds). Laboratory tests showed that
attenuation was stable after 8 consecutive passages of the
vaccine virus in chicks and that protection against challenge
was present by the sixth day after vaccination,

B. AETIOLOGICAL AGENT:

A viral aetiology was suspected by various early workers
(Cosgrove, loc.git.; Rinaldi et al, loc.git.; Ghenne, 1968;
Luthgen, loc.cit.)

1. Isolation of virus:

Petek and Mandelli (1)69) isolated the virus during an
outbreak of the disease in a Venetian Poultry Farm and desig-
nated the virus as IBA/17,

Gelenczei and Lunger (1970) made the virus isolations
from chickens affected by IBD. The IBA was isolated from bursa
of Fabricius by chicken embryo inoculation, They obtained
5 isolates from different geographical areas.

Rinaldi et al. (1969) isolated a strain of IBA from an
outbreak of Guamboro disease in Italy by means of inoculation
into the amnio-allantoic cavity of embryonated chicken eggs.



Hitohner (1970 b) reported that choricallantoic membrane
(CAM) route of inoceculation was preferred for initial isolation
and materials for subpassage should be the CAM or embryo tissues
but not allantoie fluid. He used kidney materials from natural

cases for IBDV isolation,

Shimizu et al. (loc.cit.) isolated the virus from the
affeocted bursa by inoculation of the material into 10 day old
embryonated chicken eggs. They indicated that IBA was success-
fully isolated from chicken embryos.

Kosters et al. (1972) purified a virus from the allantoie
fluid or CAM of IBA infected embryonated eggs for further

characterization,

Winterfield et al.(1972) inoculated two different strains
of IBDV in chicks. The virus was not isolated from fissues
beyond ten days of post inocculation., At three days post ino-
culation, the virus was consistently isolated in the highest
concentration from the bursa of Fabricius and spleen whereas
the brain and blood were low in yield.

Benjamin ot al. (1972) isolated IBDV (69-729) from birds
showing clinical signs and lesions of IBD when inoculated into
susceptible embryos it produced lesions characteristic to those
produced by iIBDV,
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Hirai et al. ( 1973 .) eucceeded in isolating seven
strains which were identical with IBDV. During the past
four years from 1968 to 1971 the authors received chickens
affected with bursitis from seven farms involved in outbreaks
of IBD in Gifu and Alechi protulmq.

2. sicochenical rties:;

a) Filtration:

Winterfield and Hitchner (loc.git.) reported that IBA
was filterable and size has been estimated by several studies.

Benton et al. (loc.git.) passed the filtrate of embryo
Suspension through a series of Seits filters and Millipore
filters and the filtration studies indicated that the IBA was
between 10 and 50 mu in size.

Landgraf et al. (log.cit.) passed the material through
filters of 0.22 and o.lln pore diameter and the virus did pass

through these filters.

Yung Cho (log.gif.) subjected three bursal suspensions
to filtration through a series of Gelman triacetate filters of
Average Fore Diameter (AFD) 300, 200, 100 and 50 nm in sisze.
All the filtrates were showa to be infective to chiokens and
coneluded that the agent was less than 50 nm in size.



27

Rinaldi et al. (loc.eit.) stated that the agent passed
through "Millipore" filters of APD 100 nm but was retained by

filters of APD 50 nm,

b, Thermostability:

Landgraf et al. (loc.cit.) assessed the infectious bursal
agent in fertile eggs. The embryos survived on exposure at
60°C for 30 minutes but not at 70°C and 80°C.

Benton et al. (loc.git.) placed the bursal suspension in
& waterbath at either 37°C or 56°C and reported that their
strain of the agent withstood 37°C for 90 minutes and was still
viable after exposure to 36°C for 5 hours. The infectivity
was assayed in fertile eggs and chickens.

Yung Cho (loc.git.) showed that the agent was infective
for chiockens after exposure at 60°C for 90 minutes at 25°C

(room temperature) for 21 days and at -20°C for 3 years,

Faragher (lo¢.git.) reported that the titre of infecti-
vity for chickens of IBA after storage as a bursal suspension
for upto 18 months at -58°C was undiminished.

¢. Chemical stabil :

Benton ”_2. (!00.&.“ Yung Cho (m-ﬂo) and
Rinaldi et al. (loc.gcit.) reported that the IBA was resistant
to treatment with ether,chloroform, merthiolate and trypsin,



Benton et al. (loc.git.) and Yung Cho (log.git.) showed
that it was stable at pi 2,0 for 60 minutes but unstable at
pid 12.0 and in the presence of 1% formalin. Benton et al.
(log.cit.) reported that the agent was inhibited by Wescodyne
(an iodine complex) but not by Staphene or lyamine 2389
(quaternary ammonium gompound), 1% phenol and thiomersal.

Faragher (loc¢.git.) showed that 1IBA which was partially
purified by fluoroearbon extraction and then by DEAE-gellulose
chromatography, being eluted in a contianuous gradient by
0.36 M-sodium e¢hloride of 1,30 g/ml.

Yung Cho (loe. eit.) reported that the infectivity was
not affected by exposure to Penicillin-Streptomycin for one

hour.
3. Biological pro ies:
a. Pro tion of IBA in embryos:

Wilson (loc.eit.); Mandelli et al. (loc.git.);
Snedeker et al. (loc.eit.); Landgraf et al. (logc.cit.) and
Dorn et al. (log.eit.) injected suspensions of tissues from
affected chickens into embryonated eggs. Embryos died from
the third day to fifth day afterwards after inoculation, with
dwarfing, oedema, congestion and haemorrhages in the suboutis
and in the region of the kidneys, swelling of the liver with



greenish disecolouration and necrosis, enlargement of the
spleen and pale foei in the heart musele.

wilson (loc.git.) showed that serial passage of embryonie
tissue resulted in failure to maintain the agent through three
passages, as judged by mortality and lesions in embryos and
by infectivity of the passaged material in chicken. Winter~
field and iHitechner (logc.cit.); Benton (1964); Landgraf et al.
(loc.git.) alse reported on this failure,

Benton (loe.eit.) pointed that eggs from certain floek
falled to support the growth of the agent.

Snedeker et al. (log.git.) in the development of an
egg adapted live vaccine found that embryonie mortality was
nil, 75% and 95% after inoculation into the yolk sae, allan-
toic sac and CAM respectively, and that serial passage was
successful with embryonic tissues but not with embryonie fluids.
A titre of 10"”8!-9” was obtained with an embryoniec suspen-
sion after eight egg passages but similar preparations from
earlier passages contained no appreciable virus,

winterfield (loc.cit.) passaged IBA strain serially
through 50 generations in chick embryos using allantoie sae
route of inoculation. In early passages serial transfer was
successful using embryonic tissue, and embryonic fluid eontained



30

virus enly after repeated passage. Embryoniec mortality ocourre
between the third and sixth day after inoculation. The titres
of both embryonie fluids and tissues were in the range of 107 6
to 10°°? per m1,

Petek and Mandelli (log.git.) reported small, white opaqu
pocks on the CAM of inoculated embryos,

Hitchner (log.gcit.) explained the difficulties encoun-
tered in previous attempts to propagate the IBA in embryonated
€ggs. e showed that for successful propagation eggs must be
from a susceptible flock and the CAM route of inoculation was
the most sensitive for detecting small amounts of the virus.
The signs of infection were death of the embryo. Most mortality
occurred between third and fifth day post inocculation. Affeocted
embryos had edematous distension of abdomen, petechiae and
congestion of skin and occasionally eceohymotic hagmorrhages in
the toe joints and cerebrum. Embryos that died approximately
four or more days post inoculation had internal lesions consi-
sting of mottled necrosis and ecchymotic haemorrhages of the
liver, enlargement and paleness of the spleen, congestion and
mottled necrosis of the kidneys, blanched heart musculature

and frequently extreme congestion of lungs.

A growth curve study with IBDV strain 2512 showed peak
virus titers in the CAM, embryo and allantoamnionic fluids
occurred by 72 hours post inoculation(iitchner, loc.oit.).
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Leyk (1971) observed the following changes in the
embryonated eggs inoculated with IBDV viz., suboutaneous
edemsa, haemorrhages, dwarfing and liver necorosis.

D t BA An lture:

Mora (1966) and Landgraf et al. (log.gcit.) reported
distinet oytopathiec effects (CPE) following infection with
IBA of cell cultures of chicken tissue macrophages and
chick embryo fibroblasts.

Petek and Mandelli (log.git.) studied the CPE of IBDV
strain 17 in ochiek embryo kidney cell culture, Irregular
eosinophilic inclusion bodies in paramuclear position in the
eytoplasm of many cells and formation of large multinucleated
cells were observed before and during the progressive vacuoli-
zation and destruction of the monolayers.

Shimizu et al. (1970) attempted without success to pro-
pagate a strain of IBA in chicken kidney cell culture, but
demonsirated an interfering factor in chicken tissue infected

with IBA,

Lukert and Davis (1970) reported the growth and chara-
eterization of IBA in cells derived from the bursa of Fabricius
and kidney of ehickens. Infection of bursal cultures was
detected by coytopatheology and immunofluorescence, ‘The CPE was
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not readily observable in kidney cell cultures but infection
eould be detected by immunofluorescence.

Gelenezi and Lunger (loc.eit.) isolated 5 strains from
the bursa of Fabricius of chickens affected with IBD by propa-
gation in avian cell cultures, They concluded that a mixed
infection of IBA and a reovirus was present in the bursa and
stated that the two viruses were separated by certain tissue

culture techniques and identified.

Kosters and Paulsen (1971) described the propagation of
IBA in chicken embryo kidney cell cultures. Multiplication
of IBA was not inhibited by 5-Iodo-2'deoxyuridine or cytosine
arabinofuranoside. The CPE was seen after 3-5 days of incu-

bation,

Rinaldi et al. (loec.git.) propagated the 18DV on chicken
embryo fibroblasts having antibodies to IBD, Counts of plaque
formation units were observed in chicken embryo fibroblast

cultures.

Rinaldi et al. (loc.git.) observed a growth curve showed
a highest count of plague forming units after 30 minutes incu~-
bation at 37°C. Titration in chicken embryo fibroblasts proved
more sensitive than in eggs or unweaned mice.
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Mandelli et al. (1972) showed the cultural, eytological
and ultramicroscopical characteristics of a strain IBDV (1/¥v).
The CFE appeared in the first passage only in pig kidney ecell
Culture but in all 15 passages in chicken kidney. Progressive
lysis of the monolayer began at about 48 hours. No CPE were
observed in mouse, calf or guinea pig kidney cell cultures.

In cell lines CPE appeared in one passage only in rabbit cornea
and in two passages only in rabbit kidney. No CPE was observed
in pig, hamster and calf kidney, He La or amnion cell lines.

No inclusion bodies or syneytia were seen under normal micro-
scope. With acridine orange staining, the fluorescence could
not be localized (although it can be for reovirus). Under
ultramicroscope viral particles were seen in the cytoplasm of
necrotie fibvroblasts and in intercellular spaces. Particles

were either loose or in erystalline form typical of reovirus.

e, me tion of chiek 3

Heluboldt and Garner (1964) found that the inoculation
of IBA ioto susceptible chickens at 21 days was followed by
necrosis of the lymphoid elements., This began as early as 2«4
days after inoculation and reached its peak in 3-4 days.
Mieroscopic lesions were noted in the bursa of Fabricius,
spleen, thymus, caecal tonsils., They speculated that the rela-
tive resistance to infection of one day old chicks was due to

some type of parental immunity,
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Mandelli et al. (1966) also found that one day old chicks
to be resistant to experimental infection, while chickens aged
20~70 days were susceptible.

Cheville (log.git.) investigated the eytopathological
changes in the bursa of Fabricius, spleen and thymus of chickens
following experimental infection with IBD at 28 days of age by
light, fluorescent and electron microscopy. Clinical signs of
IBD was apparent three days later with all the birds recovering.
Viraemia, severe panleucopenia, elevation of the body teumpera-
ture and splenomegaly coincided with increase in size and
weight of the bursa of Fabricius and subsequently atropy of the
bursa was rapid. Aggregations of viral particles were seen in
the lysosomal debris within the maerophages, heterophils and
endothelial cells but not in lymphocytes. He also reported the
specific immunofluorescent findings on the pathogenesis of ex-
perimentally infected chicks with IBD.

Mandelli et al. (1967) reported viral particles similar
to those seen by Cheville (loc.git.) on electron microscopie
examination of bursae from both experimental and naturally
infected chicks.

Badiola et al. (loc.git.) studied the microscopiec changes
in the bursa of Fabricius of chickens for 30 days after expe-
rimental infection and reported no regeneration of lymphoid
follicles.



Malhotra (1969) deseribed small foei of regenerated
lyuphoid tissue in some follicles of the bursa by the 14th
day after inoculation, Clinical signs appeared at least
24 hours earlier in chicks infected by intravenous and by
cloacal routes as compared with ocular and oral routes,

Mandelli et al. (1969) studied the clinical and patho-
logical effects in groups of chickens inoculated with two
strains of IBA at one day of age. No e¢linical signs were
apparent after infeotion except perceptible slowing of the
growth rate.

Mohanty et al. (loc.git.) inoculated the bursal suspen-
sion of the naturally infected birds after filtration inteo
susceptible chicks by intraperitoneally and simultaneously
given a drop of inoculum on the eyes and nostrils. The
clinical signs were evident on second day after three serial
passages. Dullness, depression and death occurred on the
third or fourth day post inocculation and the gross lesions
were counfined to bursa with prominent striations and disco-

louration,
d. atal ecti n labor ani 3

Landgraf et al. (loc.cit.) inoculated five mice by the
intravenous route with a filtered suspension of bursa from
naturally infected chickens. The mice remained unaffected

and no lesions were seen five days later.
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Rinalai ot al. (log.git.) found that only white mice were
sensitive to infection with 1IBDV. Mice aged 1-11 days and
inoculated into the peritoneal cavity and older mice aged 12-14
days and inoculated intracerebrally showed nervous signs and
heavy mortality after 5-13 days. The post-mortem findings were
of encephalomyogarditis.

5. Mtl‘ontonp

Wagner and Kosters (log.cit.) reported that IBA did not
haemagglutinate erythrocytes from horse, ox, sheep, goat, dog,

fowl, rabbit, mouse, rat or man,

Faragher (loc.git.) found that a suspension of IBA cone
taining 2.51 x 10° fowl infeotive doses 0.05 ml did mos
agglutinate erythroeystes from the sheep, guinea pig, rat,
man or fowl at room temperature, 37°C or 4°C over the pH range
of 6.0 - 7.6,

Landgraft ﬂ ‘go (m. uo)' Badiola &‘_ al, (m.m.)
and Rinaldi et al. (logc.eit.) reported briefly the development
of specific neutralizing antibodies in the serum of naturally

and experimentally infected chiockens.

Winterfield (loc.git.) stated that if the bursa was
removed surgically chickens did not develop neutralizing
antibodies,
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Winterfield (log.git.) showed that chickens which had
recovered from natural infeotion or which were vaccinated

with an attenuated strain of IBDV developed neutralizing anti-
bodies in their serum against homologous and heterologous
strains of the virus. Neutralizing antibodies were demonst-
rated in the serum samples from U.S.A., Great Britain, Italy,
Brazil, Venezuela and Chile. Serum sasples from Rhodesia,

Mexico, Japan, Spain, Hawaii and Ireland were negative,

Dora et al. (log.eit.) investigated the susceptibilisy

°f broiler breeds in Germany by embryo susceptibility tess.
Jut of 40 flooks, 29 were not susceptible,

Luthgen (1970) coneluded that commereial flocks in
iermany largely of foreiga origin have an acquired immunity,
mly few local flogks of poultry did contact the disease.

Wagner and Kosters (log.eit.) reported a positive rea-
tion in the agar gel diffusion precipitation test between

onvalescent serum from Baturally infected ¢chickens and a
Omogenate of CAM from infected embryos. The reaction was

pecific and no strain differences were apparent between 12
solates of IBA,

Faragher (loc.cit.) determined the optimal conditions
' immunodiffusion with sera from IBD survivors and found to

) similar to other avian virus systeus,
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Kosters (1971 b) detected serum precipitins from 1-5
weeks and antigens in the CAM of incubated eggs from 2-12
weeks after inogulation of fowls aged 17 months with IBDV,

Allan et al. (1972) demonstrated that chickens which
had been inooulated with IBA at one day of age, the reduction
in the serological response to New Castle disease vaccine was
counfirmed and the susceptibility of chickens to challenge
despite prior New Castle disecase vaccination,

5. Classification:

Yung Cho and Edgar (1969) characterized IBDV. The
characteristics of the IBDV in their study presented most like
the pleorna virus group except that IBDV was more heat stable
than the picorna viruses. iowever, they reported that more
work must be done before IBDV can be definitely classified
as belonging to the piecorna group.

Petek and Mandelli (loc.eit.) reported that the CPE
produced by the infection in chigken embryo kidney cell
culture was characteristic of an avian reovirus and also resi-
#tance shown by the virus to various chemical and physical

agents and its appearance under electron microscopy.

Gelenezei and Lunger (log.cit.) isolated the reovirus
from bursa of Fabricius of chickens suffering from IBD. The
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isolates showed typical gharacteristies of IBA inoculated
into chicken embryos and chickens. All the isolates oﬁsﬁn‘ah

their characteristies following serial passages in certain

avian c¢cell culture, The size, morphology of the tissue cul-
ture adapted isolates as demonstrated by the electrom micro-
scopy and their resistance to various physical and chemical
treatments was to that of avian reovirus. The isolates
propagated in chicken embryo and duck embryo fibroblast cell
cultures and demonstrated all characteristiecs that are typical
to IBA,

Rinaldi et al.(loc.git.) isolated the IBDV from an
outbreak in Italy and reported that the properties of the
virus were similar to those of reovirus.

Kosters ot al. (loc.git.) purified an RNA virus from
the allantoie fluid or CAM of IBDV infected embryonated egge
which had physicochemical and morphological characteristics

of an avian reovirus.

Lunger et al. (1972) discussed the probable taxonoamie
position of the 18DV, 1e studied the sequential morphological
events associated with the avian IBD by thin section Eleetron
microscopy of tissue samples taken at 24 hours intervals over a
ten day period., It is clear from the study of Snedeker et al.
(10e.0it.) that IBDV can be transaitted to chickens via
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inoculation of lesser meal worm suspensions. This observa-
tion goupled with the remarkable morphological similarity
of IBA replication to maturation events associated with
Nodamura virus an arthropod borne Picorna virus, suggests
that 1BA may also be related to this virus category except
for the relatively large size of IBA (60 mAu). The evidence
presented in the above study as well as physicochemical
characterization demonstrates that IBDV meets maany of the
eriteria of Picorna viruses as cited by Murphy et al.

viz., a) cubic symmentry,b) maturation within a eytoplasmie
matrix in association with a viroplasmic matrix and eyto-
pathology, ¢) a marked tendency to form orystalline virus
arrays in infected cells, d) ether and chloroform resistance,
@) presence of an RNA core., There are evidences based on
both morphological and immunological considerations for
assuming that IBDV is not an avian reovirus,

C. SERULOGICAL SURVEY:

Wagner and Kosters (log.git.) prepared specific antigen
from chicken embryo allantoiec membrane infected with IBDV
to ideatify the isolates by agar gel precipitation test.

Sehneider and Hass (1969) investigated serological
diagnosis for finding precipitating antibodies after oral
infection with IBDV., PFrecipitating antibodies were detected
between 8 to 24 days of post inoculation, In flogk survey,



the authors found that & relatively high proporsion of birds
had antibodies which might have arisen from multiple reinfe-

etion,

Kosters and Geissler (1971) studied the distribution
of IBD by agar gel precipitation test using bursal homogenates
from infected chicks as antigen. Of 1087 birds received alive
for diagnosis, 174 (15%) gave positive results. 0f 1284 blood
sauples from 33 farms, 198 (16%) from 11 farms were positive.

Cancellotti et al. (log.cit.) done the serological survey
and detected the antibodies in yolk samples by indireet immuno-

fluorescence and neutralization in tissue culture in primary
chicken fibroblasts. Serum sauples from 59 out of 60 flooks
from Northera Italy were positive for IBD antibodies.

Faragher (log.eit.) detected the precipitins associated
with I8D in 1000 out of 2552 serum samples from 97 out of 186
flocks in Great Britain, The proportion of broiler flocks
giving positive reaction was significantly higher than the
Proportion of layers or pareat flocks,

Hirai et al.(log.git.) showed the distribution of preei-
pitating antibodies in ehicken sera by gel diffusion test in
Japan., They coneluded that a peak titer of precipitating
antibodies was observed among the 61 to 100 day old chickens,
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MATERIALS AND METHODS
MATERIALS

1. Embryonated eggs:

Embryos of 10-12 days age were used for inogulation of
materials whioh were collected from the post-mortem room of
the Iastitute. These eggs were inecubated in the egg incubator
until used. The details of the embryos used for virus isola-

tion are given in Table 1.

TABLE 1.

DETAILS OF THE EMBRYO INOCULATION USED FOR VIRUS ISOLATION

Passans Total No. No.of embryos Total Neo, of
NoE®  of specimens used per spe- embryos
g inoculated. oimen. used.

340
340
272
15
10
10
10

CEE IR EE I
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2. Chickens:

Chickens suspected to infectious bursal disease were
used for collection of materials after sacrifieing.

5. Serum samples:

Serum samples were collected from the poultry farms of
Uttar Pradesh, Karnataka, Tamil Nadu and Andhra Fradesh as
detailed in Table 2,

ZABLE 8.
DETAILS OF SERUM SAMPLES COLLECTED FROM DIFFERENT STATES

Age of  Ne.of sera

5. Name of the the birds sauples

No. State Name of the Farm .. onths.gollected.
1. Uttar Pradesh Experimental Poultry 2 23
Farm, I.V.R.1.,
Izatnagar.
-do- 15 27
2. Karnataka Central Poultiry Breed- 8-11 &0
ing Farm, Hessarghatta,
Bangalore.
3. Andhra Pradesh College of Veterinary 2 110
Seience, Tirupati.
Private Poultry Farm, 12 15
Chittoor.
Private Poultry Farm, 5 15
Neliore.
&4, Tamil Nadu Institute of Vet.fre- 12 80
ventive Medicine,ianipet.
Poultry Research 23 12

Station, Madras.
Tiruchechirapalii 10 50
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4. Diagnostic standard reference antisera (freeze dried):

a) Diagnostic antisera against infectious bursal disease
virus "52/70" were received through the ecourtesy of Dr. M,
Pattison, Poultry Department, Central Veterimary Laboratory
Weybridge, England, U.K, was used in this study for confirming

the isolates,

b) Diagnostie standard antiserum (freeze dried) against
infectious bursal disease virus and antigem (inactivated)
were also received from Dr, B.W., Calneck, Department of Avian
Diseases, New York State Veterinary College, New York, U.S.A.
for this study.

5. rials collect isol n3

During routine post-mortem examination at the following
places materials were collected as detailed in Table 3 for
the isolation of IBDV, Bursa of Fabricius and kidneys were
collected from 2-8 weeks old birds showing lesions indicative
of IBD. The materials were collected in 50% glycerine buffer
saline and kept at 4°C for 5-20 days until processed. The
materials collected from ailing birds had shown in Table &.



TABLE 3.
MATERIALS COLLECTED FROM POST-MORTEM BIRDS

No.of sm’-"’ “. of

specimens Sourge men nu~ chigks :'::::::1' ::::I."‘-
colleg~- mbers in ted ngs.
oted weeks  °oted.

60 Experimental B1-360 1.8 Bursa of Atropy,conges-
Poultry Faram, Fabricius tion and enlarge-
I.VeRels, and kidney ment of bursa,
Izatnagar, cheasy exudate

in the bursa.
Nephrosis,urates

in the ureters,
congestion of

keel muscle and
legs, liver and

heart showed
petichae,

2 Poultry ies- B61-862 § Bursa of Enlargement of
earch Station, Fabricius bursa, nephrosis.
Madras.

TABLE &,
MATERIALS FHOM AILING BIRDS
E:;::_ Specimen ::' Materials  Syaptoms and
mens gol- Source numbers weoks ®0llected lesions.
cted,

4  Experimental B63-368 4 Bursa of Dullness,
Poultry Farm, Fabricius unsteady
IoVoan.. and kidney gait. Atropy
Izatnagar. of bursa and

nephrosis,




6. Chemicals:

Chemicals of "Analar" grade were used for the prepara-
tion of the following solutions,

a) Phos te Buffer Saline (PBS):

Sodium ohloride .e 0.800 gnm,
Dipotassium hydrogen phosphate .. 0.121 gu.,
Potassium dihydrogen phosphate .. 0,034 ga,
Distilled water ‘e 100 ml,

This was sterilized by autoclaving at 121°C for 15
minutes, This was used for washing CAM and for the dilution
of the virus.

b) 50% Glyeerine Buffer Saline:

Same as phosphate buffer saline and made it upto a
volume of 200 ml by adding 100 ml of glycerine,

¢) Hank's Balanced Salt Solution:

Sodium chloride .o 8,000 gm,
Potassium chloride oo 0,400 ga,
; Caleium chloride (2Hg0).. 0,185 gm,
’ Magnesium sulphate (7Hg0) 0,100 gm,
% Magnesium chloride (6iiy0) 0,100 gm.

Disodium hydrogen phosphate 0.048 gnm,
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Potassium dihydrogen phosphate 0,060 ga.

Glucose ' 1.000 gille

Distilled water (Triple) 970 ml,

Phenol red 0. “ .o , ml,
d) k's ias

It consisted of Hank's balanced salt solution 875 ml
and the following chemicals and antibiotics:

Lactalbumin hydrolysate 5.000 gm,

Yeast extract . 1.000 gm,
Inactivated calf serum ., 10%

Penieillin .e 100 units per ml,
Streptomyein .o 100 mg per ml,

The pid was adjusted to 7.2 to 7.4 (Cunningham, 1966).

)) Hank's maintenance media:

It consisted of above ingredients but the calf serum
'las added at the rate of 5% in case of chiokea embryo kidney
md 2% in case of chicken embryo fibroblast cell cultures,

) Xxypsin solution:
Sodiua chloride .o 4.000 gm,
Potassiua chloride .o 0,200 ga,
Glucose .o 0,500 gm,
Distilled water .o 500 ml,
Trypsin .o 1.250 gam.

Phenol red 0.4% oo 2,5 uml,
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Irypsin solution was filtered through Seitz filter,
This was used for gell dispersion of tissues through
enzymatic digestion.

&) Sodium bicarbonate solut on:

Sodium b‘.mou'. .o 1.4 gm,
Distilled water . 100 ml,

This was sterilized by autoclaving at 121°C for 10
minutes. This was used to @djust the pH of the Hank's
Balanced salt solution and Hank's growth and maintenance
media,

7 Glassware:

"Corning" brand of glassware was used for tissue

culture work.

8. Filters:

Seitz filters and Millipore filters of 0.22 1 was used
for filtration of the isolates.

9. Equipment and other instruments:

Bacteriological incubators, Refrigerators, Deep freeze,
Magnetic stirrers and minor instruments like stainless steel
Seissors, forceps ete. available at the Respiratory Diseases
of Poultry Laboratory of I.V.R.I. were used.
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METHODS
1, llection o g na ]

Bursa of Fabricius and kidney were collected aseptically
during the routine post-mortem exasination and birds suspected
for 1IBD from young growing birds of about 2-8 weeks of age.
The materials were collected from the birds with the help of
scissors and forceps into the penicillin vials containing 50%
Glycerine buffer saline as preservative., Sixty eight speci-
mens had been collected both from the poste-mortem and the
ailing birds. The materials were kept at 4°C until processed.

2. Frocessing of materials for eabryo inogulation:

The bursa and kidney were washed with PBS before mace-
ration., The maceration was done in the pestle and mortar
using sterile sand.'and 10% suspension was made by adding PBS
econtaining 1,000 units of Penicillin and 10 mg. of Streptomycin
per ml. The suspensions were kept at 37°C for 30 minutes
and inoculated into blood agar slant for bacterial sterility.
The suspensions were clarified by low speed centrifugation at
1,000 rpm for 30 minutes., The supernatants were collected
as the stock of the isolates and stored frozen at -20°C until
use. Freezing and thawing of suspensions were done thrice
before inoculation into embryonated eggs.
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3. Embryo inoculation for virus isolation:

Embryos of 11 to 12 days of age were used for CAM route
of inoculation which is most sensitive for initial isolation
of IBDV (Hitchner, loc.git.) than yolk sac and allantoie cavity
route. Clean and preferably white shelled eggs were used to
facilitate easy candling. The embryos were candled and the
pdge of the air space was marked., A triangle area was also
sade on the side of the egg whiech was away from underlying blood
ressels. The shell surface was sterilized with 70% aleohol.,

‘he triangle area was drilled with dental drill. Over the
'entre of air space a hole was made. At the site of inocula-
‘don a slit of 5 m.m, long and 3 m.m, wide was made and the
lhell was cut away. The shell membrane was thus exposed with-
ut perforation. The shell membrane of the inoculation site
as pierced with sterile 23 gauge needle and then gentle suction
as applied to the perforation of the air sac with a rubber
ulb. This caused the CAM to drop away from the closely
dherent shell membrane so that an artificial air space was
ade between the two., The €ggs were examined over a candler

o eonfirm that the air sac space had been displaced and the
pmbrane had dropped. The suspension of 0.05 ml was deposited
i the membrane with 1 ml tuberculin syringe fitted with 23
ge needle and was distributed evenly by gently tilting the
ibryos. Then the holes in the air sac and at the site of
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inoculation were sealed with transparent adhesive tape.
Inoculated eggs were placed in horizontal position and
incubated at 37°C for 5 to 6 days. The candling of embryos
were done twice daily, Mortality during the first 24 hours
was taken as non-specifie. Morstality occcurred between the
second to sixth post inoculation days were harvested. Only
the CAM was collected for further passages or as a source
of virus material. Lesions in both CAM and eabryos includ-
ing its organs were recorded. All the 68 specimens were
glven three passages, and the specimen B7 and B38 were
passaged upto seventh passage level,

&, 8 of icallantoic membrane:

The egg shell of the embryo was cleaned with 70% alcohol
and with sterile blunt forceps the air space was broken and
the CAM was ruptured, The contents of the embryo ineluding
the embryo was poured into one petridish. The CAM attached
to the shell membrane was slowly separated with the help of
forceps and CAM was transferred into a clean sterile petri-
iish. The CAM was rinsed in PBS and the CAM was washed twice
'r thrice and drained the excess fluid and the membranes were
ollected in the sterile test tube and were stored at -20°C
A the deep freesze until used but not beyond 10 to 15 days.



5 ation o terials fo 11 eul :
1) Glassware other & ipettes:

All the new glassware except pipettes were soaked in
33 perceat of hydrochloric acid overanight., Next day they
were thoroughly washed in tap water to remove the acid.
Used glassware were washed in water without overnight soak-
ing in acid. Infected and contaminated culture glassware
were first autoclaved and after cooling they were brushed
and rinsed several times in running tap water to dislodge
any loosely adherent debris.

Initially prepared glassware were immersed in dilute
detergent solution (1.4% det solution) and this was brought
to boil and simmer for 30 minutes., After cooling, those
were brushed until all adherent particles were removed. Then
they were drained in an inverted position and washed with
tap water. The washed ones were rinsed sequentially in metal
distilled and deionised water. The above procedure were done
by rinsing in two basins, one for metal distilled water and
another for deionised water. Then they were well drained
and covered with good quality aluminium foil folded for about
5 cms below the mouth., All of them were sterilized in hot

air oven at 160°C for one hour,

11) Pipettes:
Pipettes were thoroughly washed in hot water using an
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automatic washer of reflex Sype. At least 20 reflex cycles
were carried out keeping the mouth plece of the pipette down-
wards. Then they were soaked in metal distilled water and
deionised water as wentioned for other glassware . The mouth
plece was plugged with nonabsorbent cotton wool and wraped

in paper and finally sterilized in hot air oven at 160°C for
one hour.

iii) € Stirrer:

Magnetic stirrers were immersed in 33 percent hydro-
chloric acid. They were then washed thoroughly in tap water
and transferred to metal distilled and deionised water. The

stirrer vas sterilized by autoeclaving at 121°C for 10 minutes,

iv) Instruments:

Instruments like scissors, forceps, scalpel were
Subjected to boiling in 'Det’ solution for one hour before
rinsing them in bolling water several times. They were then
rinsed in metal distilled water and deionised water before
they were finally dried and sterilized in hot air oven at 160°C

for one hour.

v) Seitz filter:

Metal portions of the Seitz filter were treated as per
the other instruments. After asseubly prior to sterilization,
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deionised water was passed through filter pad to remove
loose asbestos fibres and toxic materials. Assembled Seitz
filter was finally steriliszed by autoclaving at 121°C for
fifteen minutes.

vi) Muslin eloth:

Muslin cloth was rinsed in tap water and boiled in
water. Then these were transferred to metal distilled and
deionised water., The mouth of the filtered flask was covered
with 3 layers of muslin cloth and was covered with aluminium
foil and sterilized.

vii) Rubber tubings and corks:

All the new rubber tubings and corks were washed in
tap water and boiled in distilled water containing 0.1%
sodium carbonate for 30 minutes and rinsed in running water,
Then these were boiled in 0.5% N/1 HCl1 for 30 minutes and
rinsed well in tap water and then transferred to metal
distilled and deionised water sequentially., Used rubber
articles were washed in 'Det' solution (1.4%) before treat-
ing them in the manner described for the new ones, These
were packed in the test tubes and covered with aluminium
foil and autoclaved at 121°C for 15 minutes.

All sterilized apparatus were stored in closed cabinets
to roteect from dust until used,
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viii) pPr ation of culture [

The culture room waj kept clean and it was sprayed with
70% alcohol before the day of use. Ultra viclet laup was
put on the day previous to work for ome hour and on the day
immediately before use for 30 minutes.

6. tion of chicken embryo ey cell culture:

Embryonating chicken eggs of 18-20 days old were examined
for living condition. 70% alcohol was applied over the shell
with cotton tipped applicator. The egg shell was broken open
along the margin of air sac with sterile forceps. With the
Saue foroeps (flamed) shell wembrane was removed and then with
B pair of angle forceps the inner membrane was 8lit open and
the embryos were removed into sterile petridish containing Hank's
’alanced salt solution (BSS) with antibiotics. Picked up the
tkin over the xiphoid cartilage with forceps and make a trans-
rerse cut of the skin with seissors. Pulled the skin anteriorly
'rom the pectoral muscles. Holding the posterior portion of
he body up right at the caudal end, cut the viscera loose
ith small curved scissors and dilc;rdod. Using the curved
orceps the kidneys were removed and placed them in petridishes
ontaining of about 20 ml of BSS at room temperature (25°C),
he kidneys were washed twice with BSS and transferred into a,
eaker and minced with a sterile curved scissors. Then washed
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with BSS. The minced tissues were transferred into a

eonical flask and with a magnetiec stirrer, trypsin a con-
centration of 0,25% about 20 ml previously warmed to 37°C

wvas added aseptically for enzymatic digestion and dispersion.
The tissues covered with trypsin solution were stirred with
the magnetic stirrer in such a way to avoid frothing. The
trypsinisation was carried for about 30 minutes. The reeo-
very of cells through extractions were collected and strained
through 3 layers of muslin cloth to remove ¢lumps and eonne-
etive tissue and collected into conical graduated centrifuge
tube. Then the dispersed cells were sedimented by low speed
centrifugation 1000 rpm for 10 minutes and decanted the trypsin.
Then the cells were resuspended in Hank's BSS and centrifuged
at 1000 rpm for 10 minutes, Then the cells were resuspended
in Hank's growth medium. The centrifuged cells were pooled
and finally resuspended in growth medium so that approximate

cell concentration was 1 x 106 cells per nl,

Assessaent of viable eells:

The number of viable cells was determined by direct
count in haemocytometer using trypan blue as the vital stain.
To one ml of cell suspension 0.5 ml of trypan blue was added.
The viable cells did not take the stain. The cell count of
the suspension was made with the haemocytometer. Finally the
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dilution was made with growth medium so that the cell con-
centration was 0.3 to 0.5 million of cells per ml,

D ation o Kk embryo fibroblagt 11 cul 3

Ten day ola eabryonated chicken eggs were taken and
examined for living condition. The shell was swabbed with
70% alcohol, The €gg shell was broken open along the margin
of air sac with sterile forceps, then the shell membrane was
removed with an;io foreeps. The inner membrane was sli¢ open
and the embryo was removed into a sterile petridish contain-
ing Hank's BSS with antibioties, The head, appendages and
visceral organs were removed and was washed twice with BSS,
They were transferred into sterile beaker and minced to frag-
ments of about 1-2 em, with the help of curved scissors.

The fraguents were washed with BSS and then transferred to a
conical flask (250 ml) with a magnetiec stirrer. The further
Procedure was saue as that of chicken embryo kidney cgell

Cﬂltl‘l‘.o
8. 881l 0 or ue eul infection;

The CAM of the isolates B7, 838, B39 and S at the
fourth passage level were triturated with the help of a
Pestle and mortar. This was diluted with BSS 1310 w/v
¢ontaining antibiotiecs and kept at 37°C for 30 minutes and
then stored in the freezing chamber of the refrigerator.



After one freezing and thawing, the suspension was centri-
fuged at 2,500 rpm for 10 minutes and the supernatant was
used to infeet the chicken embryo kidney and chicken embryo
fibroblast cell cultures. The completely formed monolayers
were washed once with Hank's BSS to remove the debris before

infection of the culture tubes.

9. Characterization of isolates by filtration:

The fresh CAM of embryos infected with specimen B 7 and
B38 were triturated at the fifth passage level and diluted
with P8BS 1:10 w/v. The suspension was centrifuged with low
speed centrifugation and then with high speed centrifugat ion,
Then the supernatant was filtered through a millipore filter
of 0,22 & APD, The filtrate was inoculated into 5 embryos
with each isolate and observed for about 5 days. The un-
filtered suspension also inoculated into 2 embryos as control,

10, ation of en for immunodiffusion oantto-l

Twelve day old embryonated chicken eggs were inoculated
via CAM with our indigenous isolates 838/3 and B7/A. Eabryos
died after 24 hours of post inoculation was taken as non-
Specifie. From the second day onwards the embryos those died
and those which were alive upto five days after inoculationm,
were chilled and the CAMs were harvested. The CAM was stored
in the freezing chamber of a refrigerator for one day. After
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that, pooled CAM was triturated thoroughly in pestle and
mortar along with 1 gu of sterilized sand and diluted to

1:5 w/v with phosphate buffer saline solution. The suspen~
sion was treated with Penicillin and Streptoayein and allowed
t0 stand for 30 minutes at 37°C and was centrifuged at

2500 rpm for 10 minutes. The Supernatant wvas transferred
with a sterile pipette into a sterilized 'Corning' test tube
and kept in the freezing chamber of a refrigerator. Freezing
and thawing of the antigen was done 3 times before using as
antigen. The antigen was tested for sterility and only sterile

antigen was used for immunodiffusion reaction.

i11. Preparation ef control antigen;

Control antigen was also prepared as deseribed above
but with CAM from 17 days old embryonated eggs.

12, 00 or ion reaction:

The procedure followed here is essentially that of
Witter (1962) with slight modification, which was developed
by Kumar and Malliek (1972) as given below:

Diffusion medium:
Sodium chloride .o 8 gn
Agar (Difeco) oo 1gn
Distilled water .o 100 ml

Merthiolate oo 1310,000
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The medium was buffered at pi 7.2 and melted in a
steaner and filtered through a pad of an absorbant cotton

and again steamed for 15 minutes.

Preparation of glass slides:

Thirteen miililitres of melted agar was poured into a
clear sterile glass slide of 8 x 6 om and 4 ml on the glass
slide of 8 x 5 em and kept at room temperature to solidify
then stored in the refrigerator at 4°C for 24 hours to set

the agar.

Five wells of 4 mm diameter, one central and four peri-
pheral were punched in the medium by means of cork borer.
The distance between the central well and the peripheral was
4 mm, The punched agar slab was removed with the help of a
20 gauge needle and the bottom of the wells were sealed with
a drop of melted agar.

13. Serclogical tes iffusion reaction):

The isolates B7 and B38 were tested against standard
reference antisera of both European and American strains of
18DV received through the courtesy of Drs, M. Pattison (U.K.)
and B.W. Calnek (USA)., The antiserum was filled in the
gentral well and autigens were filled in the peripheral wells
along with two wells of control aantigen (normal CAM). The
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slides were kept in the petridishes having water soaked layer
of absorbent cotton., The petridishes containing slides were
covered immediately to avoid drying. The slides with the
petridishes were incubated at 37°C and some sets in the refri-
gerator at 4°C,

14. Re of 1l slides:

The slides were observed after every 12 hours at oblique
transuitted light, The observation was continued for at least
10-12 days. Identification of a line of precipitation was
possible through its coalescence with the reference of preci-
pitation,

15. Col i les from the field (S samples )s

Blood was collected from the wing vein of birds with
a sterile 5 ml syringe to which 20 gnu(o needle was attached.
About 3 ml of blood was collected into a sterile test tube.
All the sterile precautions were taken for collection. The
collected blood was kept in a slanting position for easy
sollection of serum, After clotting of blood the clot was
broken with a pipette and the tubes were kept in the refrige-
rator overnight to get a maximum possible amount of serum
from it., They were ceatrifuged to separate the serum from
fhe clot at 2500 rpm for 15 minutes.



The serum was collected in 3 ml corning test tubes
and one drop of merthiolate in concentration of 13100 were
added to it and then the test tubes were sealed and kept
in a refrigerator and those were tested after 4 to 20 weeks.

16. ion of antigen for testing sera les:

The virus which had been isolated and was filtered
through Millipore filter of APD 0,22 4 and inoculated into
12 day old chicken embryos. After 5 days post inoculation
the eabryos were opened and the CAM of those embryos which
had shown characteristic lesions in embryos were harvested
and kept at ~20°C of the freezing chamber. After 24 hours
CAMs were triturated wish the help of pestle and mortar and
the dilution of 115 weight/volume with normal saline solution
was made. The suspension was kept at =20°C in the deep freesze
and was given 3 freezing and thawingsbefore using as antigen
for testing field sera samples, The antigen was also tested
against standard reference antisera received from U.K. and

UeS.A,

17. Sereening of field sera saamples employing imamunodiffusion
reaction:

The sera samples collected from various farms were
tested against IBDV antigen by immunodiffusion reaction. The
preparation of diffusion wmedium and the preparation of glass



-z

slides was made as described previously. The antigen was
filled in the central well and the field sera sauples were
filled in the peripheral wells along with one well as gon-
trol. The slides were kept in the petridishes having a
water soaked layer of absorbent cotton and the petridishes
along with the slides were incubated at 37°C for 8 days.
The observations were made for every 12 hours upto 8 days
before discarding the test slides.
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EXPERIMENTAL RESULTS
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1. OLOGICAL SURVEY:

i. on o ta e
BDV 4in i ar

four States:

A total of 362 individual sera samples were examined
from 8 organised poultry farms of Andhra Pradesh, Tamil Nadu,
Uttar Pradesh and Karnataka. The sera samples were from
some broiler, white leghorn and Austrolop breeds of chickens.
The age of these chickens were 2 to 12 months. A maximum
60 percent of prevalence of precipitating antibodies were
observed from a private farm in Andhra Pradesh followed by
Uttar Pradesh (52.1 percent), Karnataka (50 percent) and
Tamil Nadu (16.6 percent). Details of prevalence is shown
in Fig. 1,



Fig. 1: The comparative percentage of prevalence
of precipitating antibodies in chickens
‘ in Andhra Pradesh, Uttar Pradesh, Karnataka,
% and Tamil Nadu,

70

A, P, U. ¥ Karnataka Tamil Nadu
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A. an es

in chickens in Andhra Pradesh.

The prevalence of precipitating antibodies in chickens
from one publie and two private poultry farms in Andhra
Pradesh revealed the prevalence of 17.3, 20.0 and 60.0 per
cent respectively. The prevalence was more in White Leghorn
(60,0 and 20,0 percent) than in broilers (17.3 perceant).

The birds from which blood was collected for sera samples
were between 2-12 months age. However, the prevalence
was detected more in birds of about 2-3 months of age.

The strength of the farm was about 500 birds in each case.
The details are given in table 5.

TABLE 3

No.of No,of Percent
Name of sera positive of positive
Name of the Farm the breed sauples sasples reaction

tested
1.College of Vet. Iroilers 110 19 17.3
Seience,Tirupati
2.Private Poultry White 15 35 20,0
Farm,Chi ttoor Leghorn
5. Private PFoultry ~do=- 15 9 60.0

Farm,Nellore
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B. i £ ipit BDV
he St of Tamil :

The prevalence of precipitating antibodies in chickens
from three publiec farms in Tamil Nadu showed the prevalence
of 16,6, 10.0 and 5.0 percent. The birds from whieh blood
was eollected for sera samples were between 2§ months to
12 months. However, the prevalence was detected more in
birds of 24 months of age. The farm size was about 5000
birds in each case. The farms were wide spread at a distance
of 70 to 100 miles in the State. The details are given in

table ‘n
TABLE Q
& No.of No.of Pcrn:t-
Name of the sera = age o
Name of the Para breed  samples mi:::o positive
tested P reaction
i.Poultry Research VWhite 12 2 16.6
Station,Madras Leghorn
2.institute of Vet. =do= 80 8 10,0

Freventive Medi~
eine, Ranipet

3.Tiruchehirapalli -do=- 40 2 5.0
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C. i 0 ] 8

Kk U shi

The prevalence of precipitating antibodies in chickens
from experimental poultry farm in Uttar Pradesh showed the
prevalence of 52,1 percent in broilers and 14,0 percent in
White Leghorns., The birde from which blood was collected
for sera samples were between 2-12 months age. However,
the prevalence was detected more in chickens about 2 months
of age. The farm size was about 25000 birds, Number of
strains of birds received at week old age were brought to
this fara from various parts of the world like Israel,
UeS.A,y Australia and Japan and reared. The details are
given in table 7,

TABLE 7
No.of
No,of Percentage
Neame of Farm N‘:,.:: She ““1“ positive of mt:tn
::::“ sasples reaction
i.Experimental
Poultry Farm, Gsroiler 23 12 52.4
I.v.n.l..
Izatnagar
2. e U o White 27 4 14,0

Leghorn
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D, ibution ipita a3 ns 21
n ie 0 nataka:

The prevalence of precipitating antibodies in chickens
from Goverament Farm from Bangalore region of Karnataka
showed the prevalence of 10.0, 30,0, 50.0 and 30.0. The
prevalence is much more in White Leghorn (M strain) received
from alwoad (50 percent) than in Austrolop breed of 10 per
cent which was in the farm since long. The birds from which
the blood was collected for sera samples were between 8-ii
months age. The farm size was about 8000 birds with indi-
vidual flock of about 500-800. Details are given in
table 8,

IABLE 8
No.of
No.of Percentage
Name of the Farm N-:r::d“. :::;1” positive of ml:tn
tested samples reaction
1.Central Poultry Austrolop 10 b § 10.0
Breeding Farm,
Hessarghatta,
Bangalore
2. -do- Broilers 10 3 30.0
3. -do~- *M' strain 10 5 50.0
White Leghorn
4. -do=- 'T' strain 10 3 30,0

White Leghorn
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II. 1 1 IFICATION OF IBD V :

A Isolation in developing ehigken embryos:

Twelve day old chicken embryos were used to passage
68 specimens for three times, The details of embryo lesions
at first passage level observed with 25 specimens are given
in table 9, whereas the same with 22 specimens at second
passage level and with only 12 specimens at third passage
level are given in table 10 and table 11 respectively.

At the second passage level, out of these twenty two
specimens, eleven viz,, 87, BiA, B15, B16, B17, B25, B3S,
BA4O, B44, B60 and S had shown lesions at both first and

second passage.

At the third passage level out of those 12 specimens
showed lesions, seven (B7, 825, B38, B39, B40, B60, B64)
had shown lesions at both second and third passage. Oanly
5 specimens B7, B25, B38, BAO, B60 were constantly showing
lesions in all the three passages.
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Isolation of virus: Materials passaged in chicken embryos

Details of eabryo lesions in SECOND PASSAGE LEVEL
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congestion of liver.

Slight edema of CAM, congestion and
mottled necrosis of liver, muscles

congested.

5

Extensive edema of CAM, congestion |
and greenish discolouration of liver.
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. gharaoto;tlat;oa of 1BDV:

1. Filtrability of the isolates

The isolate B7 was filtered through the Millipore

llter of APD 0.22 m and the filtrate was checked for bacterial
lerility and inoculated into 12 days old chicken embryos.

16 filtered material did also show growth characters and

ssions similar o those before filtration.

n table 12,

TABLE 1

ggg;aotcrt:atton of isolate

Embryo infectivity after filtration of the isolate at
the 7th passage level.

Details are shown

No.of Filtra- No.of Lesions
'::: ebeyos Lesions observed tion th= embryos observed
e M ocae before filtration rough inocu- after
. lated Millipore lated filtra-
= filter of after tion
APD 0.22u filtra-
tion
7 5 Extensive edema and Ye® 5 Extensive edeuma
necrosis of CAM, and necrosis
dwarfing, liver of CAM,dwarf-
showed congestion, ing, liver
enlargement, kidney showed conge-
congested. stion,enlarge-
ment, kidney
congested.
Control 2 CAM, liver and No 2 CAM, liver
kidney normal. and kidney

normal.
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2, ifi i 0. olates b ffusion re ion

The isolate B7 which was filtered through Millipore filter
' AFD 0.22 m was subjected with immunodiffusion reaction with
'tandard IBDV reference antisera obtained through the courtesy
£ Dr. M. Pattison, Central Veterinary Laboratory, Weybridge,
agland and Dr. B.,W. Calnek, Department of Avian Diseases, New
ork State Veterinary College, New York., The isolate showed
ositive reaction within 18 hours at 37°C with both the antisera

hown in Fig, 2.

Another isolate B38 had also shown precipitation line
gainst both antisera from U.K, and U.S.A. The precipitation
ine appeared only after 48 hours at 37°C or 8-12 days after
hen subjected at 4°C. The result of precipitation reaction
as reproduceable. The details of immunodiffusion reaction
ith standard reference diagnostic sera are given in table 13,

TABLE 13

Identification of isolates by immunodiffusion reaction with
standard reference diagnostic sera from U.K, and U.S.A.

be0f Tested against 1ncuba~- i;;:.- 321':.'-:55:“{..-
sola~ reference antisera tion teu~ red after rough 0,22
»s. perature "
UsK, U.§.A. hr./m'. APD Mj.lltpor.
filter.
58 . . §°C 8-12 days Neo
58 ’ . 37°C 48 hours No




3. Growth characters of some of the isolates in ehicken
eubryos upto seventh passage level:

The isclates B7 and B38 were passaged in embryos upto
seventh passage level., The characteristie lesions observed
with both the isolates were edema and necrosis of CAM, en-
largement and congestion of liver and kidneys. The peculia-~
rity of the lesions were that the right lobe of the liver in
almost all embryos was enlarged few times more than the left
lobe. These lesions were observed consistently in all the
passage level i.e, from fourth to seventh and the lesions were
progressive towards higher passage level, The details of
the embryo lesions and mortality are given in table 14,



%EY :A3yTR3a0N

‘sotnqny jo
eoupuIwoxd nIIA
uoy3sefuod pemoys
Aoupyy “xoAlY

Jo uoyjeanoy
-0981P ysiueex?
pue juswmefivrue
‘sysoxoeu ‘yvo
JO Bmepe oTIIIT

¥€T :431T0%30K

*XOAYTY

oYy Uy sxepIoq
o330x00u‘poyse?
-uod pue pelreyue
XOATY ‘wvD Jo
sysoxoeu ‘wyn jyo
TWOPe SAISUNIXH

%03 :L3yTRYION

‘uoyysefuod
penoys feupyy
‘pefavtue yonm
Ax0A JOATIT ‘WV)
Jo wwepe o733111

%St tLyyTe3ION

*pefavrue

pue pejsefuoco
osTe Loupyy‘juem
-afxoTue sysoxo
~0U POMOYS JIOALY
‘Suizxesp ‘nvd
Jo sysoJoeu puw
YWepe OAJSUOIXT

%0T :£3yTR3IO0H %0f tL3yTesa0K

‘uojjBINCYOO

-81p ysyjusex?® puw
pofavTue JeAyY ouj
Jo eqot ouo ‘xeAlT
oy} uo jo0y ejIum
‘oyxe30y J0AYTY

*JOAYY JO UWOTIRINOCTOD
-8IP ysiueex¥ puw juew
-ofxuTue‘uoyyseFuoo

ofessed y32

ofueswnd u39

‘snogewepe WVH ‘WVD Jo vwepe 81937 s€a
%02 t4AyyTeaON Y02 tA31TV330K
.N Oa‘
umoys ‘pejsefuco puw
pefavTue puw jusuywo.xd
‘uoyyse’d exe serngny ‘ALeupyyn
-uod pemoys Leupyy ‘eysoxoen peyjyjom ‘pe¥
‘anotoo wy oywd -serue‘pesssSuco Jeay
‘3007 e3jum ‘sysoxo *WVD ou3 wo eydod
-8u pemoys J9AIT enbedo e3yum .o..... uﬂ.*lh
‘WVD Jo sIsoxoou  umous‘sysoloeu ‘vuwepe
‘emepe saysulIxy GAISUOIX® POMOYS WVD La
.oz
ePessed y3¢ oPwsswd y3y, uem
-10edsg

*ofusswd yjueses oydn suoysey Fuymoys SNITA (Y JO sejuyesy

- T






Fig. 3: Embryo inoculated with isolate No. BS/1 at the
1st passage level through CAM route at 12th day
showing congestion and slight enlargement of
liver specially the right lobe and subcutaneous
haemorrhages, dwarfing of the eubryo when opened
after 5 days post inoculation.

Fig. 4: Embryos inoculated with isolate No.B38/2 at 2nd
passage level through CAM route at 12th day
showing enlargement of liver specially the right
lobe with general congestion and patches of
peticheal haemorrhages and also congestion and
haemorrhages in kidneys when opened after 5 days
of post inoculation,



Fig. 5: Embryo inoculated with isolate No.B39/2 at 2nd
passage level through CAM route at 12th day
showing enlargement of right lobe with yellowish

discolouration and left lobe congestion in left

lobe when opened after 5 days of post inoculation,

Fig. 6: Embryos inoculated with isolate No.B40/2 at 2nd
passage level through CAM route at 12th day showing
very much enlargement and severe congestion of
liver, greenish discolouration of liver when
Opened after 5 days of post inoculation.






ig. 9: Embryos inoculated with specimen No. B39/4 at
the 4th passage level through CAM route at 12th
day showing subcutaneous haemorrhages stunting
when opened after 5 days post inoculation.

Fig.10: Control. Healthy embryos 17 days old are
showing normal liver and Kidney.



Ah. Cultivation of some of the isolates in chicken embryo
kidney and chigcken embryo fibroblast cell culture:

The isolates B7, B38, B39 and S were passaged in
cell cultures of chicken embryos, kidney and chicken embryo
fibroblasts, Three passages were given in both the cell
cultures and the details are given in table 15 and table 16,
Exoept slight toxie effeet which were observed in both the
systems of chickens embryo fibroblasts and chicken embryo
kidney c¢ell cultures, no cther apparent change was observed,
while three subsequent passages were made.
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CHAPTER

DISCUSSION
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DISCUSSLON

The investigation on the problem of "Serclogical survey
of infectious bursal disease in chickens and isolation of
virus" revealed prevalence of precipitating antibodies against
1BDV were 60.0, 20,0 and 17.35 percent in Andhra Pradesh;

16,6, 10,0 and 5.0 percent in Tamil Naduj; 52.1 and 14.0 percent
in Uttar Pradesh and 50,0, 30.0, 30.0 and 10,0 percent in
Karnataka asongst different breeds on various farms. The
evidence obtained from this survey indicated that the distri-
bution of precipitating antibodies against IBDV were quite
prevalent in the sera samples collecied from these 4 States,
Benjamin et al. (log.cit.) demonstrated the prevalence of

90.5 percent antibodies against IBDV in 19 to 21 flocks tested,
Dorn et al.(log.git.) and Winterfield (loc.git.) indicated

that majority of the flocks tested possessed antibodies against
IBDV. The present sera samples were taken only from a limited
number of chickens and the sera of the suitable age group

of birds (2-3 months) could not be obtained, Perhaps the

low percentage of reactors might be due to these factors.

This bottleneck made it impossible to assess the exaet preva-

lence of this disease,

The limited time and scope for collection of sera
samples put an obvious limitation to this work. However,
since IBD is a highly infeetious disease (Cosgrove, loc.git.;



© 8% al., loc.eit.), finding out positive cases with sera

mples collected from different parts of the country is

ghly significant and indicated that the disease is widely
evalent, With the limited time and facilities at hand,
ra for the serological survey were collected only from
farms of Andhra Pradesh, Tamil Nadu, Uttar Pradesh and
‘nataka and the results showed that the prevalence of the

ease 1s a great concern in all the farms in these States,

' precipitation test was used usefully to detect the distri-

ion of precipitating antibodies in ¢hicken sera against

V by Hirai et al. (loc.eit.) in Japan and the test was
nd as a useful tool in our hand too,

During the routine postmortem examination the dead birds
ixperiuental m"’ farm (10'-3.1.. Intlllm. Uttar

lesh) revealed the typical lesions of IBD viz., enlargeunent

lursa of Fabricius, lot of cheasy exudate in the bursa,

¥y of bursa, haemorrhages on the muscles, nephrosis,

@8 in the Iritm, @s mentioned by Cosgrove (log.git.);
erfield and Hitehner (loe.git.) and Rinaldi et al.(log.git.). |
this farm a collection of 66 specimens of bursa of |
ieius and kidney were made and passaged in chicken embryos _
> times. The result of embryo inoculation revealed that |

0f embryos were showing typical lesions of 18DV
¢ first passage level. Two of such materials were alse
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'lleeted from Poultry Research Statioa, Madras. Out of
e8¢ two specimens only one showed good embryo lesions
dicative of the presence of IBDV, Both the farms received
number of week old chicks from various couantries like
rael, Australia, U.S.A. and Japan where 18D was repeatedly

ported (Htrol. m-mt. Shimizu n ﬂo. m&-mo. Winter-
eld and Hitchner, loc.git.).

Regarding the isolation of IBDV, it was found that a
rge number of materials taken from typical cases of IBD
elded a large percent (36.8%) of iseolates, The isolates
leh were suspected at the first passage level based on
bryo lesions had shown lesions in 44 perceant eubryos at
i passage level and did show 31.8 percent lesions in chicken
ryos at 3rd passage level. The CAM route has been used for
| the passages as described by Hitohmer (loc.eit.) and CAM
» the materials of choice. However, when this highly in-
ttious disease was found to be widely prevaleat and the
wyos used were from the infected flocks, it was logical
it those (embryos) would not support the growth of the virus
grow in good titers at early passages. As in other viral
leases, parental antibodies from immune dams through the
| yolk might have interfered with the virus growth (Gango-
ihyaya and Mallick, 1970).



The virus isolate 57 was filtered through Millipore
ber of AFD 0,22 4 and then grown in chicken embryos.

isolate B7 showed constant lesions (viz., edema and
rosis of CAM, liver showed congestion and enlargemnent,
ney also showed congestion) in all the 3 passages, This
late, grown after filtration, showed positive immuno-
tusion reaction with standard IBDV reference diagnostic
isera obtained through the courtesy of Dr. M. Pattison,U.K,
Dr. B.W. Calnek, U.S.A., confirmed the presence of 1IBDV.
. isolate 538, which had shown similar lesions in eubryos
those of B7, did also give positive imsunodiffusion reaction
b antisera. All the isolates are judged by their lesions
. mortality in embryos were obtained by pathological materials
wing similar lesions. All the isolates were from only one
'w (Experimental Poultry Farm, 1.V.R.I.) exoept one isolate
) from Poultry Farm, Madras., Therefore, the gonfirsation
le for only two isolates (B7, 838). The rest of the speci~
18 showing similar embryo lesions were considered to be
yitive for IBDV isolates, All the isolates could not be
Wfirmed due to acute shortage of most valuable standard
ference sera which was obtained ealy in a very small quantity.

The confirmed iseolates B7 and B38 were passaged between
s 0o 7th passages to study growth characteristics and
serving embryo lesions. The embryo lesions were produced



tantly from 4th to 7th passage level with each isolates.
 was done as there has been paucity of informations regard-
the growth charagteristics of IBDV in embryonating chicken
'« Both these isolates were growing very well with constant
ons., The isclate 37 showed edema, necrosis and white

ue poeck like lesions on the CAM, congestion and enlargement
iver, kidneys were aiso congested, with prominence of '
les and embryo mortality of 20 to 15 percent. The isolate
showed comparatively less edema of CAM, liver and kidney
estion, one lobe of the liver was u.l.u‘gul_ with greenish
olouration, However, the mortality pattern observed by
hner(log.cit.) was not found to occur with these two iso-
s, that might be due to the fact that the embryonating
were obtained from the same flock where from the patho-
cal material for isolation of virus was also collected,

as, therefore, logical that the embryos would have got good
tity of maternal antibodies in the yolk and proper bioclo~

1 characters would not have been revealed by growing the
ates in such embryos.

To avoid the interference due to antibodies in embryonat-
eggs the isolatos B7, 838, B39 and S were passaged in both
cken embryo kidney' aud ‘chicken embryo fibroblast' cell
ares upto 3rd passage level, None of the isolates had

n in either of the two cell cultures. Shimizu et al.(loc.oit)




20

mpted without success to propagate a strain of IBA in
ken kidney oell cultures. Rinaldi et al. (log.eit.),s
. (leg.git.) and Kosters and paulsen (log. eit.) deseribed

propagation of 1BA {nchicken embryo kidney and chicken
Perhaps it would bave been

he virus adopted in

ryo fibroblast eell cultures,
irable to do more passages to get ¢
se two ocell culture systems. Due to shortage of time more
sages could not be done.

Prevalence of precipitating antibodies can be detected

short time in the birds after viral

ection and the sera samples should be obtained at suitable
time for this disease

y comparatively for a

 whieh is the proper post infection
natural occurrence. Suitable number of samples from a

‘ticular flock size should also be taken for such a survey

wmar and Mallick, loec.git.).

Regarding the representative isolation of virus, mate-

als should be takean £

nt parts of the gountry.
States. The specimens for virus iso-

Therefore,

rom various farms situated at diffe~
The sera samples had been taken

ly from 8 farms in it
tion were collected only from two Sources.

sirable sampling of sera for serological survey and mate-

als for virus i{solation could not be obtained due to obvious

mitation of time and other material facilities.
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However, the detection of a high percent (60%, 52.1%,

and 16.6%) of positive cases on immunodiffusion reaction
loying an antigen prepared from the indigenous isolate
37 and confirmed by using an inactivated antigean prepared
s standard U.S.A, strain (which was supplied by Dr, B.W.
aek) has shown that the disease is prevaleat in this
atry. This was further confirmed by getting a high percent
.8, 32,3, and 17.6 in first, second and third passage level
pectively) of IBDV isolates from the post-mortem material
wing lesions of IBD. As mentioned earlier that two of
se isolates were confirmed by using standard reference

gnostic antisera from both U.K. and U.S.A.

Therefore, it has been proved that IBD 1is emerging in
8 country and it will depend on the future research worker
undertake country wide systematiec survey for this important
ease and also study the virus in further details.



e L




The Indian Pouliry Industry for the production of
animal protein in the form of eggs and meat needs tremendous
ilmprovement. In recent years the Government of India has
launched the National Schemes to improve the poultry produ-
stion, as this has got most quiock prospect for eanhancing
the national economy., Poultry farming has been brought to
the magnitude of an industry from the backyard poultry
keeping with few birds. Intensive method of rearing has
become essential due to obvious reasons. Management and
balance nutrition are very necessary but suitable health
sare has become the key for success in poultry production,

Amongst many infectious diseases of viral origin
(nfectious Bursal Disease (IBD) has been reported increas-
lagly from all parts of the world and emerging to be a pro-
’lem in many parts of the world. An attempt was made to
ronduet serological survey and isolate the virus from natu-
ral cases from chickens on various organised farms in diffe-

rent States.

In our serological survey, precipitating antibodies
\gainst Infectious Bursal Disease Virus (180V) was detected
M 71 individual sera samples out of 362 sera samples tested
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by immunodiffusion reaction employing an antigen prepared

from one of our isolates B7. Sera samples from Andhra Pradesh
showed a high percentage (60%) of positive reactions. The
antigen was prepared from the choricallantoic mewmbrane of
infeoted chicken embryo. The positive cases varied from 5 to
60 percent among age groups of 2-12 months of the sera samples
tested. The positive percentage was found to be higher at

% months and 2 months of age in White Leghorn aand broilers
respectively. The positive percentage of sera samples from
other States like Uttar Pradesh, Karnataka and Tamil Nadu were
52.1, 50.0 and 16.6 respectively. Of the 362 individual sera
samples tested, 71 individual sera samples from the 8 farms
have been found to possess antibodies against Infectious
Bursal Disease, These eight farms are situated wide apart

in four different States.

The antigen used for testing the field sera samples was
prepared from the isolate B7 and was confirmed by the standard
reference diagnostic antisera received from Dr. M. Pattison,
U.Ks and from Dr. B.W. Calnek, U.S.A. The precipitating
antibodies deteoted with the indigenous antigen was alseo
confirmed by testing with inactivated antigen received through
the courtesy of Dr. B,W. Calnek. Another isolate (838) was
also confirmed by testing with the reference sera from both

the U.K. and U.S.A, Sources,



The materials collected for virus isolation was from
the routine post-mortem cases of chickens showing lesions
of enlargement of bursa of Fabricius, cheasy exudate in the
bursa, anephrosis, urates in the ureters and haemorrhages in
the muscles. Sixty eight specimens were collected both from
post-mortem room and ailing chickens., All the sixty eight
specimens were given three passages by taking choriocallantoiec
membrane for the subseguent passage into 12 day old chickea
embryos, produced lesions in embryos similar to those of infe~
otious bursal disease desoribed by other workers like wWhite
Opaque Pocks and edema on the choriocallantoic membrane, en-
largement and congestion and necrosis of the liver, coungested
and enlarged kidneys. Two isolates viz., B7 and B38 were
passaged upto 7th passage level to confirm the constancy of
lesions in embryos, The lesions produced by these two isolates
were found to be persistant and very characteristiec in 4sh,
5th, 6th and 7th passage levels., The failure of mortality in
the chicken embryos suggested that maternal antibodies from
the dams might have been transferred in the egg yolk and
inhibited the death of the embryos by interfering with the
optimum growth of the virus.

The isolate B7 was filtered through Millipore filter of
Average Pore Diameter 0,22 4 and showed similar growth chara-
cters and lesions in eabryos as that of before filtration,



The observations made with embryo lesions, imauno~
'usion reaction and filtration studies suggested that the
ate B7 was an infectious bursal disease virus.

Attenpts to cultivate four isolates of infectious bursal
ase virus in chicken embryo kidney and chicken embryo
oblast cell cultures had failed.

Therefore the prevalence of precipitating antibodies was
rved in 71 sera saumples out of 362 sera samples from eight
# in four States of Andhra Pradesh, Tamil Nadu, Uttar
esh, Karnataka and isolation of number of isolates of
¢tious bursal disease virus revealed that infectious bursal
ase is prevalent in the various parts of this country.
future work on the systematie countrywide survey will zive
idea of exact revalence of the disease and help in under-
ding the magnitude of this problem,
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