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INTRODUCTION

Infectious bursal disease; synonymously called
Gumboro disease, is an acute, highly contagious,
immunosuppressive viral disease - of young chicken.
Clinically the disease is characterized by on acute onset of
depression, anorexia, white and watery diarrhoea and
ruffled feathers. Terminally, the affected birds show
sternal or lateral recumbency with a course of tremors.
Gross lesion includes feverish and dehydrated carcasscs
with ecchymotic haemorrhages in breast and thigh muscle.
The changes in bursa of Fabricius include turgid and
haemorrhagic bursa with increase in size. Petechiac arc
also noticed at the juncture of proventriculus and gizzard.
enteritis and pallor with accumulation of urates in kidncy.
The etiological agent of the disease 18 IBD virus which
belongs to family Birnaviridae and genus Avibirnaviradac
having double stranded, bisegmented RNA genome. The
virus has icosahedral symmetry and non-enveloped with
diameter of 50-60 nm.

Initially, the disease was caused by classical virus,
producing mild clinical or sub-clinical infection which
resulted in impaired growth, poor feed conversion ratio
and acquired immunodeficiency with low mortality. Sound
bio-security and vaccination through mild attenuated and
killed vaccine has been effective control measurc.

At the end of nineties the scenario of the discasc
become more complicated due to production of different
clinical pictures such as heavy morbidity as well as
mortality rising upto 70-100% Despite solid bio-sccurily



and repeated vaccination the disease perpetuated
unabatedly. Later in 1989 the virus was identified as ‘very
virulent strain’ (Box, 1989), being antigenically similar to
classical strain but was able to penetrate the maternal
antibody barrier establishing the disease in susceptiblc
flock. Erstwhile, use of vaccine, using mild or
intermediate strain, was found inadequate. Therefore less
attenuated (invasive/moderate hot) vaccine strain capablc
of evoking immune response, even in presence of maternal
antibody, was introduced Albeit, invasive vaccine strain
could put the disease under control, they causc
immunosuppression and mild bursal lesions (Ezeokoli et
al., 1990).

Hence, to ameliorate the deleterious effect of invasive
intermediate strain various immunomodulating agents havc
been studied scientifically. Among them chemical
compounds such as levamisole (Mohanty ef al., 2060).
ascorbic acid (Amakye, et al., 2000), Vitamins (Franchini.
1995; Shadakshrappa el al., 1998) administered
concomitantly with IBD vaccine gave encouraging results.

Moreover, contaminated feed also attribute as @
possible cause of the disease. In India where there is lack
of stringent system for supply of mycotoxins free feed.
obviously there is every chance of availability ol
contaminated feed Dy mycotoxins such as aflatoxin.
ochratoxin and other unknown factor whose feeding even al
very low concentration leads 1o decrcased production.
reduced growth rate, enhanced mortality, impairment ol
immune system and vaccine failure (Singh e? al., 1996).
IBD in concomitance with mycotoxins have been reported

[38]



by many workers (Chang and Hamilton, 1982; Burn and
Dwivedi, 1986; Mangat et al.,1987; Somvanshi and
Mohanti, 1991). Therefore introduction of vaccines with
minimum immunosuppressive property and contamination
free feed is desired for economic poultry farming.
Additionally, in a scenario where the vaccine itselfl is
harmful and congenially with unknown or known causes
makes in the condition more worse. Hence, utmost
precaution should be taken to prevent these deleterious
effects.

Therefore, present, investigation has been undertaken
with following objectives:

& To study the immunosuppressive effccts ol invasive
intermediate IBD vaccine and local ficld isolate of
IBD virus employing such study like antibodyv
responsc to RD vaccine by HI test, histopathological
changes in the bursa of Fabricius, bursa: body wcighi
ratio, body weight gain and feed conversion ratio

(FCR).

& To study the immune responscs 1O invasive
intermediate strain IBD vaccine in chickens treated
with any of the selected drugs/agents or combination

of agents.

e

%

To study the immunopotentiating effect of sclected
drugs / agents oOr combination of agents in broiles
chicks immunocompromised by the vaccine strain of
IBD virus / field virus by determining HI titer to RD



vaccine, bursa: body weight ratio, body weight gain
and FCR.

To study the effectiveness of vaccinal response in
IBD vaccinated broiler chicks:- which have rccceived
different treatments with selected drugs / agents or
combination of agents by conducting challenge
studies.
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REVIEW OF LITERATURE



REVIEW OF LITERATURE

Cosgrove (1962) was first to document infectious
bursal disease (IBD) at Gumboro district, a place ncar
South Delaware in United States °of America. Hence the
eponym Gumboro disease has been given. The clinical
picture of disease was ruffled feathers, watery diarrhoca.
severe prostration, trembling, oedema and enlargement of
bursa of Fabricius and renal damage. The renal damage
being the most prominent lesion, the condition was
described as “avian nephrosis.”

Since its first report, the disease was found to bc
widely distributed, occurring in essentially all major
poultry producing areas of the world (Okoye, 1984). In
India, the disease was first reported from Uttar Pradesh by
Mohanty et al. (1971) on the basis of histopathological
studies. Since then several workers have reported  the
incidence of this disease in different parl of country
(Ajinkya et al., 1980; Chauhan e¢ al., 1980; Ray an:!
Sarkar, 1984; Sulochana and Lalithakunjamma, 1991:
Maherchandani et al., 1992; Singh et al., 1994; Joshi and
Shakya, 1996).

Cheville (1967) investigated the cytopathologic.!
changes in the bursa, spleen and thymus ol chickens
following experimental infection with IBDV, intraocularly
at 28 days of age. Necrosis of lymphocytes in the medulla
of bursal follicles was the initial lesion. This was followcd
by the destruction of all lymphoid tissues in the. bursa.
phagocytosis of the necrotic lymphoid cells by largc
reticular cells resulted in severe reticular hyperplasia.



[nitial atrophy was followed by proliferation of the
corticomedullary epithelium and the formation of mucous
secreting glands. |

Del Bono et al. (1968) observed lesions in the bursa
as necrosis of the lymphoid cells and corticomedullary
layer with regression of follicles. The epithelial lining of
the plica became hyperplastic and hypertrophic with the
development of goblet type cells in an active sccretlory
state. Pseudocystic structures were See€n frequently within
the follicles.

Hirai et al. (1974) demonstrated that antigens from
IBDV were specific and formed three precipitation lines
due to the differences in the diffusion rates of the viral
particles, PA-1, PA-2 and PA-3. The precipitating
antigens, PA-1, migrated most slowly and PA-3 migrated
most rapidly.

, Cullen and Wyeth (1975) described the quantilication
of IBDV antibodies by AGPT. Antigen was prepared from
the bursa of three to five weeks old chicks. The bursal
homogenate was treated with Arcton 113. The quantitative
agar gel precepitation test (QAGPT) was used to mcasurc
the maternal antibody level in chicks from IBDV infccted
parents (Wyeth and Cullen, 1976). Wood et al., (1979)
standrized the QAGPT for determination of IBDV
antibodies level in chickens. They reported that the
antigen concentration was of no significance within certain
limits, but for clarity, high antigen concentration was

recommended.



Thornton and Pattison (1975) undertook a comparative
study of nine products from seven different sources
intended for use as vaccines against infectious bursal
disease of chickens. No vaccine caused clinical diseasc
after administration to chicks at "seven day of age,
however, one of them caused a significant impairment of
weight gain, and when given to 1 day old chicks causcd
some morbidity and deaths. Most vaccines affected the
bursa of Fabricius and histological examination of this
organ revealed varying degree of tissue damage, which
correlated with the reduction in size of this organ. The
affects with the different products ranged from no damage
to damage almost as rapid and severe as that produccd by a
fully virulent field strain of the agent. Selected producl
which differed in their effect on the bursa were tested for
their immunosuppressive properties by assessing  the
response to live Newcastle disease vaccine administercd
after the IBD vaccine. The effect on the responsc L0 New
Castle disease vaccine was found to be correlated with the
degree of tissue damage . Variation in the ability ol the
vaccines to protect against IBD challenge was also found.
but these did not depend on degree of damaged to the
bursa. These studies enable proposals for standard tests [or
IBD vaccines to be formulated in repect of safety, potency
and lack of immunosuppressive effect. Only 2 of 9
vaccinated satisfied these standards.

Siegel and Mortan (1977) have reported a threce-fold
increase in interferon level following Poly I / Poly C
addition to mouse cell cultures containing ascorbatc. The
interferon inducing capacity of ascorbate has also been
reported. Interferon levels were reported to be increased in



mice provided with ascorbic acid in drinking water and
exposed to a meurine leukemia virus (Anderson, 1981).

Winterfield and Thacker (1978) compared the
usefulness of AGPT and VN test ‘to study the immunc
responses of different strains of IBD applied as vaccines.
They observed that even precipitin negative chickens werc
often protected, whereas AGPT positive chickens always
protected.

Mohanty et al. (1981) rcported maximum antigen
concentration in the bursa collected at 48 hrs. PI. Bursa
collected at 12 hours PI has only faint preciptin lines. Two
distinct preciptation lines were seen with bursa collccted
at 24 hours PI. Where as those of 48 hours Pl had three

lines.

Edwards et al.(1982) investigated the duration ol
immunosuppression and the relationship betwecn bursal
damage and depression of humoral response causcd by an
IBD vaccine strain administered at onec day of age.
Examination of bursal sections from chicks scven days
post IBD wvaccination revealed severe damagce with
destruction of follicular architecture, depletion ol
lymphocytes, increased connective tissue, mucous CysIs
and thickening and corrugation of the epithelium in cight
out of 10 bursa examined. The remaining two bursa showed
over 50 percet of the bursal area depleted of lymphocylts.
Subsequently, bursa were collected continuous
repopulation of lymphocytes and majority of apparently
normal plical cells were observed. Regencration continucd
until the end of the 70 days observation period when the



majority of the bursa were repopulated, but evidence of the
earlier damage remained. The bursa from the vaccinated
birds were always smaller than those of the controls, with
epithelium corrugated and thickened.

McFerran et al.(1982) conducted field studies with an
inactivated vaccine against infectious bursal discase.
Vaccination using an inactivated infectious bursal diseasc
vaccine stimulated long lasting neutralizing antibodies.
Highest titres were produced in the birds which had
previously been infected with a field strain, Dbul
satisfactory titres were achieved after priming with an
attenuated vaccines. Bursal lesions were delaycd by about
2 weeks in the progeny of vaccinated birds. Howcver no
economic advantage could be demonstrated from the usc of
the vaccine. It is concluded that the depressed feed
conversion seen in broiler was not due to IBD virus.

Ley et al. (1983) detected serologic, histopathological
and biochemical changes in 35 days oldspecific pathogen
free chickens inoculated with IBDV. A detectable
precipitin antibody response occurred between 3 and 5
days post inoculation. Histopathological examination ol
lymphoid and non lymphoid tissues from IBDV inlccted
SPF chickens affirmed that the predominant fesion was
lymphoid necrosis in the bursa of Fabricius. Other
lymphoid organs were much less severcly aflfccted and
possessed greater regenerative potential. Nonspecilic and
relatively mild changes were found in the liver and kidncy.

Lukert and Hitchner (1984) reportcd that the
histopathological lesions in the bursa commenced with



degeneration and necrosis of the lymphocytes in the
medullary area of the follicles. The lymphocytes were soon
replaced by heterophils, debris, and reticuloepithelial
cells. All of the follicles were affected by three to four
day PI. As the inflammatory reaction decreased, cystic
cavity and fibroplasia of the interfollicular conncctive
tissue developed.

Giambrone and Clay (1986a) compared the
immunogenicity, stability, pathogenicity, and
immunodepressive potential of four commercial live
infectious bursal disease vaccines. Although all vaccines
were capable of spreading to in contact controls, only twe
intermediate vaccines produced slightly atrophicd bursac
and moderate microscopic bursal lesions. Also, all thc
vaccines were stable because they failed to revert back to
increase in virulence and also did not result in morbility
or mortality associated with virulent IBDV alter
successive passage. None of the four vaccines was found to
be immunodepressive, as all IBD vaccinated hirds
responded to NDV vaccination.

Giambrone and Clay (1986b) compared the efficacy ol
two intermediate infectious bursal disease vaccines (clonc
vac D-78 and S-706) for immunizing specific pathogen free
white leghorn chickens by coarse spray (CS) against sub-
clinical IBD. Both intermediate 1BD vaccines wcre equally
capable of immunizing day old SPF chickens by CS and
were safe as evidenced by the absence of morbidity.
mortality, or severe gross and microscopic bursal

pathology at 28 days of age.

10



Panigrahy et al. (1986) conducted an experiment in which
five weeks old chickens were inoculated with IBDV and
bled five days post inoculation for analysis of
haematological changes and serum biochemical changes.
From this experiment he concluded that in IBD infected
group there were significant decrease in the total
erythrocyte count, packed cell volume, haemoglobin
concentration, albumin, albumin: globulin ratio, uric acid
and glucose. Serum globulin and chotesterol incrcased
significantly. There was no alteration in the lcvels of
sodium, potassium and calcium in IBD affected birds.
Other cellular changes that occur in the acute stage of IBD
are lymphocytopenia and panleucopenia (cheville 1967).
Histological lesions in the bursae of Fabricius of chickens
five day post inoculation were characterized by massive
cystic degeneration of follicle with deplction ol
lymphocytes, reticuloendothelial hypcerplasia.
interfollicular edema and fibrosis and infiltcration by
heterophils and macrophages. No lesions was present in the
bursa of Fabricius of control chicken.

Ezeokoli et al. (1990) evaluated the effect of IBD live
" virus vaccine of the immune response of chickens by the
asséssment of the antibody response following vaccination
as well as persistence to challenge with virulent virus,
Birds were vaccinated at various ages and later challenged
with a heterologus vaccine or wild type IBD virus. The BI
was examined for histopathological changes at rcgular
intervals. Antibody levels to NDV were monitored.
Significantly higher mortality rates were observed in birds
vaccinated with IBD vaccine than unvaccinatcd birds
following challenge. The bursa of Fabricius [rom

11



vaccinated birds showed marked lymphocytic depletion and
cellular infiltration with mononuclear cells. NDV vaccinc
given intraocularly at day old largely prevent the
immunodepressive effect of IBD vaccination. Groups thal
received IBD vaccine on day 14 but no NDV had higher
mortality (41.2%) and showed lower antibody responsc
than those vaccinated on day 1 (0%) or controls which did
not receive IBD virus challenge (11.8%).

Jhala et al. (1990) infected four weeks old broiler
chicks with infectious bursal disease virus isolate. The
birds were sacrificed 48 hours and 5 days after infection.
They did not observe any -clinical symptoms in
experimentally infected birds during the five days
observation period. All the birds showed signilicant
enlargement of bursa of Fabricius at 48 hours Pl and
atrophy at 5 days PI. Other organs collected were grossly
normal at both the occasions. Histopathologically therc
were necrosis and depletion of lymphocytes in bursal
follicles at 48 hours PI. Bursal lesion became scvcere al
five days PI, where bursal follicles were found atrophicd
with regression on size. There was severc depletion of
lymphocyte in the cortex and medulla. The
corticomedullary epithelium showed formation of cys!
severe proliferation of fibrous connective tissuc was
observed in the interfollicullar space. They also obscrved
mild depletion of lymphocyte in the lymphoid follicles of
caecal tonsil at 48 hours and five days PI. Thymus, spleen
and kidney collected at 48 hours and 5 days PI, did nol
reveal any significant histopathological lesion.
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Mazariegos et al. (1990) conducted the study to (est
the pathogenicity and immunosuppressive effects of seven
commercially available infectious bursal disease vaccinc.
The vaccine strains were intermediate in their
pathogenicity in susceptible specific pathogen frec
chickens. One day old and three week old SPF chickens
were vaccinated with these vaccine. Two weeks after I1BD
vaccination they were vaccinated with Newcastle diseasc
virus. The pathogenic and immunosuppressive effects of
the IBD vaccines were evaluated by the antibody responsc
to NDV vaccination, the bursa: body weight index, and
histopathological lesions of the bursa. In chicks vaccinatced
at day old, bursa: body weight index varied from 0.23 to
1.0 whereas in case of chicks vaccinated at 3 weeks ol agc
ratios ranged from 0.24 to 1.0. The HI antibody titre to
NDV ranged from 3.7 to 61.7 and 13.0 to 59.2 respectively
in chicks vaccinated at day old and those vaccinated at 3
weeks of age. It was found that these strains were highly
variable in their virulence and immunosuppressive
properties. Three of the strains tested werc found to bc
highly virulent and immunosuppressive, two othcers were
moderate and two could be classified as mild.

Vanden Berg et al. (1991) isolated a highly virulent
strain of IBDV from the field and propagated in SPI
chickens, causing up to 100 percent mortality. Although
the virus belonged to the standard serotype 1, scerological
typing with monoclonal antibodies showed an antigenic
drift in this pathogenic strain.

Khafagy et al. (1991) reported the isolation.
identification and characterisation of 9 field isolatcs of
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very virulent infectious bursal disease virus prevalent on 9
chickens farms in Egyptial Governates. The diseasc was
characterized by sudden appearance with high morbidity
usually nearly 100 percent with mortality of upto 70
percent. The isolates were identified as normal Gumboro
strain (Faragher) with no variants.

Somvanshi et al. (1991) conducted a study on bursa of
Fabricius inoculated with infectious bursal discase field
virus through light and electron microscope. Studics of
Bursa of Fabricius was conducted in chickens of 24, 48 and
72 hours post inoculation. Histological examination
revealed marked oedema, hyperaemia, necrosis ol lymphoid
cells, formation of vacuoles or cystic spaces in the
medulla of bursal follicles. At 72 hours, complete
depletion of lymphoid cells, atrophy of bursal follicles and
proliferation of collagen fibers were seen. Macrophages
were observed in and around bursal follicles. Immuno-
histochemistry revealed localizational of IBDV antigens in
lymphocyte and more frequently in vacuoles of
macrophages. Antigen was more in the medulla than in
cortical parts of follicles. Higher quality of IBDV antigen
was seen at 48 hours interval than at other periods. Widc
intercellular spaces, edema and marked decgencrative and
necrotic changes were observed in bursal lymphocyltes.
Abnormal shaped or pyknotic nuclei and pronounced darker
heterochromatin were the main changes in the nuclci.

Nakamura et al. (1992) compared the
immunosuppressive effect of highly virulent infectious
bursal disease among 2,3 and 4 weeks old chickens. The
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virus suppressed antibody responses to ND vaccination in
above three groups.

Nunoya et al. (1992) reported the occurrence of acultc
infectious bursal disease virus with high mortality in
Japan. They isolated highly virulent infectious bursal
disease virus from field outbreaks and studied the
pathogenicity of the field isolates in SPF chickens. The
experimentally infected chickens developed severe clinical
disease with a high mortality rate. The histopathological
changes were marked by bursal and thymic necrosis,
aplastic anaemia and acute hepatitis.

Tsukamoto et al. (1992) reported isolation of virulenl
infectious bursal disease virus from field outhrecaks with
high mortality in Japan. In all cases the parcnl f[lock were
inoculated with IBD vaccine but their progeny wcrc not.
The virulence of the isolates from such outbreaks was
investigated in SPF chickens. Infected birds developed
diarrhoea within 24 hour of infection and showcd
depression, trembling, ruffled feathers and were prostatce.
The 5 isolates caused 30-70 percent mortality with
Yamaguchi strains. Those that survived the discasc, losl
weight or showed no weight gain. Atrophy of the bursa ol
Fabricii was seen in all surving birds.

Wyeth et al. (1992) studied the wusclulness  of
‘nactivated infectious bursal disease oil emulsion vaccine
to control very virulent strain of IBD virus in commercial
layer chickens having varying levels of maternal
antibodies. The QAGPT titres of Mab ranged between 2" 10
25 The chicks were vaccinated at 7,10,14 or 28 days old
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with varying doses of vaccines intramuscularly. The birds
were challenged by eye drop with 100 CIDs, of the CS88
strains of IBD in 0.1 ml of inoculum and sacrificed fifty
six hours later and their bursae of Fabricius were examincd
for the presence of viral antigens using the agar gcl
precipitation test. The partial doses given at 7 or 10 days
old gave only partial protection. A full dose given at 10,14
or 28 days old fail to give full protection but a full dosc
administered at 7 days old protected all the chicks after
each challenge with virulent virus.

Mcllroy et al. (1992) attempted to reduce the
economic losses due to sub clinical IBD. Broilers rearcd in
23 houses known to have been infected with IBD virus
were vaccinated with live, attenuated IBD virus vaccine atl
20 days of age. Vaccination of either onc, two or three
consecutive flocks resulted in significant incrcascs in ncl
income and average body weight, and in a decrcasc in
mortality. An improvement in broiler performancc was nol
restricted to vaccinated flocks., but was also apparcnt [oi
at least 1 year following placing of the first vaccinated
flock in subsequent flock reared in the same houscs.

Mcllroy et al. (1993) found improved performance 1n
commercial broiler flocks with sub clinical infectious
bursal disease when fed diets containing increascd
concentration of vitamin E. The economic clfects of
increased vitamin E supplementation in 79 commerical
broiler flock incorporating over 1.5 million birds was
assessed. Approximately half of the flocks were fed on
either a high (178 1U/Kg) or normal (481U/Kg) vitamin L
containing diet. In addition, in approximately half ol the
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flocks sub clinical IBD was present. Analysis of the
performance data showed that flocks with sub clinical IBD
were consistently worse for net income, feed conversion
ratio and average weight per bird than flocks sub clinical
disease. The trial also indicated -that the average ncl
income of flocks with sub clinical IBD and fcd a high
vitamin E containing diet was of better than that from
flocks with sub clinical IBD and fed a normal vitamin E
containing diet. The trial also showed that the differcnce
between the average net income achieved by flocks without
sub clinical IBD and being fed on either a high or a normal
vitamin E containing diet was only 2% and nol
significantly different. It was suggested that the increasced
improved performance from high vitamin E containing dict
recorded in flocks with sub clinical IBD is duc Lo
enhanced immunocompetence and increased resistance 1o
disease. It was also suggested that under ficld conditions
high dietary inputs of vitamin E are most bencficial where
there is a challenge to the defence system of the host and
that significantly improved performance would occur morc
predictably under such conditions.

Singh and Dhawedkar (1993) observed that levamisolc
treatment of IBDV infected chicks was ablce to restore their
immune responses to sheep red blood cells to a level
comparable to that or uninfected control.
Immunomodulatory effect of levamisole was observed only
in birds which had undergone immunosuppression duc o
prior IBDV infection. This drug did not increcasce the
immune response above the normal [evel in
immunologically competent hosts. Thus the trecatment of
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birds with levamisole may prevent the disease arising from
immunosuppression as a result of sub clinical IBD.

Chatterjee et al. (1994a) investigated the
immunomodulatory effect of herbal product IMMU-2I
(research name) in different laboratory animals. He found
that animals treated with IMMU-21(20 mg/kg) significantly
increased the microbicidal activity of neutrophils in the
experimental animals which may be due to its decreasing
effect on circulating level of corticosteroids. Increcasc in
soluble immune complex in the serum of the experimental
animals also indicate immunopotentiating action of IMMU-
21. At a dose of 20 mg/kg it caused a significant increasc
in the antibody titres in both the primary and sccondary
immunity assay while a higher dose (200 mg/kg) of IMMU-
21 did not significantly alter the antibody titre and showed
slight immunosuppressive effect.

Coletti et al. (1994) studied a vaccine strain of
infectious bursal disease virus with residual pathogenicity
in the fowl. Antibody levels were highest in thosc chicks
which had the lowest maternal antibody levels at the time

of vaccination.

El-Zanty (1994) studied the effect of virulent IBDYV
on 1-week old broiler chicks fed diets containing dilfcrent
concentration of ascorbic acid (AA) (group 1. 100 mg
AA/Kg; group 2, 220 mg AA/kg; group 3, 330 mg AA/kg
and group 4, 660 mg AA/kg diet respectively). At 4 weeks
of age broiler chicks in different groups were inlccted
intraocularly with 105.7 EIDsq / 0.1 ml virulent IBD virus.
The severity of the clinical signs, bursal lesions and other
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pathological lesions were reduced in ascorbic acid fed
chicks. When bursal homogenate tested by AGPT, titre
were high in chicks receiving no AA but low in chicks
from group 2 to 4. It was concluded that AA increases the
resistance in broiler chicks to virulent IBD infection.

Kouwenhoven and Vanden Bos (1994) controlled the
very virulent IBD in the Netherlands with morce virulent
vaccine. The maternal immunity of chicks hatched from the
eggs of vaccinated hens could not withstand infection with
a virulent strain of IBD virus which appeared in the
Netherland in 1987, and they developed the diseasc at 14-
28 days of age. Vaccination of broiler at 14-21 days ol agc
solved the problems only partly. Trials of three new morce
virulent live vaccines the Bursa vac (Sterwin Laboratorics,
U.S.A) LZ228E (Mycoform Nederland B.V the
Netherlands) and Bursa plus (Solvay Duphar, B.V. the
Netherlands) were conducted on 29 million birds in 906
replacement layer flocks and 714 broiler flocks betwceen
October, 1990 and November 1991 with satislactory
results. However, they found the Bursa vac in slightly
more virulent than the other two ‘hot’ vaccines. They also
observed that ‘hot’ vaccines were slightly more pathogenic
than the Intermediate vaccines.

Pande and Vijay Kumar (1994) studicd  the
immunomodulatory effect of zeetress in chicken vaccinated
against ND (F strain) virus. Zeetress was administered al
the rate of 5 g/1000 chicks through the drinking water for
first 10 consecutive days and thereafter at the rate of 10
g/1000 birds from 24 to 35 days. On 35 day scrum samples
were collected for HI test. It was found that antibody
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titres, body weight gain and feed efficiecncy were
significantly higher than untreated vaccinated control.

Panda and Rao (1994) observed the effect of a vitamin
E Selenium combination 1in chickens = infected with
infectious bursal disease virus. Ninety male chicks from a
single hatch were divided into 6 groups and infected with
infectious bursal disease virus by intraconjunctival
inoculation at one day old. Two groups of IBD infected
birds and 2 of uninoculated birds were stimulated with a
subcutaneous injection of Brucella abortus antigen at the
end of the second weeks (Primary stimulation) and third
week (Secondary stimulation). A vitamin E sclenium
supplement (E care Se), at the rate of 25 mg/bird orally in
drinking water on alternate days from onc day old
throughout the experiment, was given to 2 groups ol birds
(one IBD infected and B. abortus stimulated and onc non-
IBD infected but B. abortus stimulated). Serum samplcs
were collected weekly from one week after the sccondary
stimulation for 4 weeks and the humoral response mecasurcd
by the tube agglutination test. Birds were killed by the end
of the seventh week. Birds with a bursa: body weight index
lower than 0.85 were considered to have bursal atrophy.
Antibody titres were detected only in responsc to B.
abortrus stimulation. The immunosuppressive effect of the
IBD virus was indicated by the fact that the IBD infccted
untreated (without Vitamin E-selenium) birds had the
lowest geometric mean titres. The vitamin E-sclenium
treatment significantly boosted both the GMT in IBD
infected birds in comparison with untreated, infected
birds. There was no significant difference between the
GMT of untreated uninfected birds and treated, infected
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birds. The supplementation had no effect on bursa: body
ratio in IBD-infected birds and the bursa of these bird;
showed IBD specific lesions in about 50% of the follicles.
The findings strongly suggest the enhancement of immunc

responses due¢ to vitamin E-selenium supplementation in
IBD infection.

Singh et al. (1994b) reported the occurrence of
infectious bursal disease in chickens between February.
1990 to May, 1993 in Bihar. The disecasc occurrcd in both
acute and sub clinical forms. The acute IBD was markced by
high morbidity and high mortality ranging betwecn 35-65
percent. Three virus isolates were recovered from the
affected tissue. Majority of acute IBD outbreaks followed
revaccination with RDF vaccine.

Suresh 2d Vasudevan (1994) administered orally.
Phyllanthus emblica, an excellent source of vitamin C
(ascorbate), has been found to enhance natural killer (NK)
cell activity and antibody dependent cellular eytotoxicity
(ADCC) in syngeneic BALB/C mice bearing Daltton’s
lymphoma ascites (DLA) tumor. P. emblica clicited a 2
fold increase in splenic NK cell activity on day 3 post
tumor imoculation, Enhanced activity was  highly
significant on days 3,5,7 and 9 after tumor inoculation
with respect to the untreated tumor bearing control. A
significant enhancement in ADCC was documented on days
3,7,9,11 and 13 in drug treated mice as comparcd to the
control. A increase in lifespan (ILS) of 35% was rccorded
in tumor bearing mice treated with P. emblica. This
increased survival was completely abrogated when N K cell
and killer (k) cell activites was depleted either by
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clyclophosphamide or anti-asialo-GM, antibody treatment.
These results indicate: (a) an absolute requirement for a
functional NX cell or K cell population in order that P.
emblica can expert its effect on tumor bearing animals, and
(b) the antitumor activity of P. emblica’s mediated
primarily through the ability of the drug to augment
natural cell medicated cytotoxicity.

Kembi et al. (1995) compared the effect of three
different routes of administation viz. oral, intramuscular
and ocular on the immunogenicity of infectious bursal
disease vaccine. They recommended the ocular route as the
most effective for vaccination.

Rao et al. (1995) studied immune responses duc to
zeetress in infectious bursal disease vaccinated chicks. 120
kalinga brown chicks (layer) were divided into 8 cqual
groups which included appropriate controls. When
Newcastle disease vaccine virus was used as indicator
system there was higher level of antibody titres in both
IBD vaccinated and unvaccinated birds administered
zeetress. There was also a marked increase in rosctle
forming T lymphocytes suggesting stimulation of cell
medicated immunity which was further strengthencd by
significantly severe delayed type of hypersensitivity
reaction in the DNCB (2, 4 - dinitrochlorobenzene) skin
sensitivity test. The spleenic macrophage aclivily was
increased as shown by increase in number of formazan
positive cells in nitroblue tetrazolium test as a result of
administration of zeetress. Zeetress was also responsible
for significantly higher body weight in IBD vaccinated
birds. Histological examination of bursa revealed thal
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majority of the follicles which were damaged as indicated
by atrophied follicles due to destruction of lymphocyte and
intra- and inter follicular oedema as a result of live IBD
vaccine were partially protected/spare due to
administration of zeetress. It was concluded that there is a
significant improvement in immune status of IBD
vaccinated chickens receiving zeetress.

Tsukamoto et al. (1995) reported the occurrence of
highly wvirulent infectious bursal diseasc virus in (he
vaccinated flocks in Japan which produced high mortality.
They studied the efficacy of three vaccines available in
Japan, two mildly attenuated strain and one intermcdiate
strain in SPF chicks and in commercial chicks with
maternal antibody against IBD. Chicks were vaccinated at
20 days old and challenged with highly virulent IBDV 10
days after vaccination. Protection was measured at 7 days
after challenge. All the three live vaccines protected SPF
chicks, however, only Intermediate strain vaccinc
protected (100%) commercial chicks against highly
virulent IBDV.

Franchini et al. (1995) established that vitamin [
added to inactivated and emulsified vaccine cnhanced the
immune response to viral antigens in chickens. Vaccinces
with vitamin E especially when replacing 20 or 30% of
mincral oil, induced a more rapid and highcr antibody
response than control vaccines. An adjuvant cflcct of
vitamin E as present in viral vaccine lacking bacterial

antigens.
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Kouwenhoven and Vanden Bos (1996) conducted
vaccination trial using conventional intermecdiate vaccine
and more invasive hot vaccines on 95 replacement laycer
farms and 26 broiler flocks that did not suffer from the
disease. They did not find significant difference betwecen
the two vaccines on the performance of the vaccinated
broilers in respect of mortality, average growth, fecd
conversion ratio and condemnation percentage.

Kurtoglu et al. (19906) studicd the cffect of vitamin A
or E or both on antibody titres and blood T lymphocyte
percentage value in chickes vaccinated with Gumboro
disease vaccine. Blood immunoglobulin IgG increascd
considerably after vaccination, Vitamin A excess (80, 000
IU/kg diet) suppressed antibody titres and increcasced T-
lymphocyte and IgG values. Vitamin A and [ given
together reduced the level of increase in T-lymphocyte

values.

Mahesh and Muniyappa (1996) studicd the
immunogenicity, pathogenicity and immunosuppressive
potential of one less attenuated, three intermediatc. onc
mild and combination of mild and inactivated IBD vaccines
strain, and also monitored the maternally derived antibody
response in both experimental and field conditions. The
chicks were vaccinated against IBD according (o
manufacturers recommendations and also against Newcastle
disease on day seventh. The evaluation of immune response
and MDA was determined by employing indircct ELISA.
The pathogenic and immunosuppressive cflect of IBD
vaccines were evaluated by bursa: body weight ratio and
antibody response to ND vaccination. MDA level decreasced
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below protective level by 14 days and their halfl lifc was
3.6 and varied among breeds under field contidions. The
less attenuated strain and one of three intermediate strains
induced significantly lower titres followed by othcr two
intermediate strains and significantly lower titres for mild
(Lukert) and combination of mild and inactivated strains.

Rao et al. (1996) concluded from the study that
zeetress had a sparing effect on the damage to lymphoid
follicles of bursa in IBD vaccinated group but ol no
consequence in the challenged/virulent IBD virus infected
birds. It was concluded that zeetress had stimulated the
rosettle forming T lymphocytes and cnhanced the
macrophage activity in the spleen. However it had no
beneficial effects in virulent IBD virus infection and birds
vaccinated with intermediate live vaccine challenged with
virulent IBD virus which was indicated by severce bursal
atrophy associated with low bursa: body weight index and
numerical decrease in number of lymphoid follicles.

Yamaguchi et al. (1996) studied the potency ol a new
vaccine in controlling highly virulent infectious bursal
disease virus (HV-IBDV) infection. They adapted somc
isolates of HV-IBDV through serial passage in
embryonated eggs. The embryonated egg adapted HV-IBDYV
was adapted to grow in chicken embryo fibroblast (CLF).
The embryonated egg and cell culture adapted strains
showed reduced pathogenicity and did not kill any young
chickens after experimental infection. The bursal lesion of
the adapted strain chickens. Cross-virus neutralization
analysis showed antigenic diversity between the cell
culture adapted HV-IBDV strains and classical strain. In
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immunization tests, the adapted strain immunized chickens
showed good protection against the fatal infection of HV-
IBDV. At 3 day after immunization the adapted strains
showed effective immunogenicity against challenge
infection.

Zorman Rojs et al. (1996) observed the immunc
responses of two live IBDV vaccines (mild and
intermediate strain) in broiler chicken with matcrnal
antibody in field condition. Two groups of 7060 broilcr
chickens obtained from a farm in which a possible
infections of IBDV was expected and had low level (ELISA
GMT<500) of maternal antibody were vaccinated with cach
of the vaccine separately at 8 days of age. The level of
specific antibody against IBDV was monitored at weckly
interval by immunodiffusion and ELISA test. Practically
no antibody was found 14 days after vaccinations. No
clinical singns of IBD were seen.

Ziauddin et al. (1996) cvaluated the
immunomodulatory activity of an [Indian Ayurvedic
medicinal preparation, Ashwagandha (Withania sofnifera)
L. Dunal in mice with myelosuppresion induced by onc or

more of the three compounds - cyclophosphamide
azathioprin, or prednisolone. The  assessmcent ol
immunomodulatory activity was carricd oul by

haematological and serological tests. A signilicant
modulation of immune reactivity was observed in all the
three animal models used. Ashwagandha prevented
myelosuppression in mice treated with all threv
immunosuppressive drugs tested. A significant incrcasc in
haemoglobin concentration (P<0.01), red blood cclls couni
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(P<0.01), white blood cells count (P<0.05), platelet count
(P<0.01), and body weight (P<0.05) was observed in
Ashwagandha treated mice as compared with untrecated
(control) mice. A immunostimulatory activity was also
found in treatment accompanied by-significant increase in
hemolytic antibody response toward human erythrocytes.

Ali et al. (1997) observed, that spleenic lymphocylc
of chickens proliferated with high when vaccinated with
NDV following stimulation by all antigens (NDV, IBDV
and FPV). This activity was also seen in IBDV vaccinated
and FPV vaccinated chicks following stimulation by their
respective antigens. The result suggested strong ability ol
NDV antigens to stimulate lymphocyte prolifcration
without interfering with immune system.

Al-Muffarrej and Sevag . (1997) studied the
immunostimulating effects of Royal jelly (secrction of
nurse bee) in chickens when immunized with shecp red
blood cells and re immunized 10 days later of primary
immunization. Royal jelly treated and immunized group
showed increased antibody production as compared with
untreated immunized chickens. It is concluded that royal
jelly is an effective immunostimulant and that antibody
production is more pronounced following subcutancous
administration compared with oral administration and
during secondary immunization compared with primary

immunization.
Bekhit (1997) reported highly virulent form ol

infectious bursal disease from Egypt in outbreak of IBD
during 1989-1993. He observed severe outbreaks of IBD
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with usually high mortalities (56%). He suggested that the
present outbreaks of IBD were attributed to very virulent
IBDV belonging to standard serotype I. He also suggested
that the failure of the different vaccination programmes to
give adequate protection against IBDV field challengce may
be attributed to many factors other than antigenic variance
such as proper timing of wvaccination handling and
administration of vaccines, type of vaccine as well as
vaccine dose.

Christopher et al.(1997) obscrved the inllucnce ol
vvIBD on immunity to Ranikhet disease at the ficld level.
They statistically analysed the seroepidemiological data of
Ranikhet disease and infectious bursal disecase, beflore
(during 1991-92) and after (during 1993-94) the outbreak
of very virulent form of IBD (vvIBD) in Tamilnadu.
During 1993-94 the half life (1/2) of RD matcrnally
derived antibody was 3.2 days and the IBD-MDA was 4.11
days in clean premises. In the infected premises hall lifc
of the RD-MDA was 2.69 days and the T,,; of RD vaccinal
titres of samples collected during 1993-94  arc
significantly lower than the statistically predicted 111
titres for that age. Mathematical conclusions indicate that
vvIBDV could be the cause of this perceived diffcrence in
the RD-HI titre values.

Cos ‘Kun et al. (1997) observed the cffect ol flour
different dietary levels of vitamin E (0,5,35 or 70 [.U./kg
of feed) on laying hens for a year. The mecan cgg
production of the four groups was 79.9, 80.6, 77.2 and
79.2 percent respectively and the feed consumption for |
kg of eggs was 2.23, 2.23, 2.36 and 2.20 kg. Therec was no

¢
C
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differences in blood vitamin E levels, T-lymphocyte
percentage, spleen plasma cell counts and antibody ti'res
to Newcastle disease vaccination. The chicks did not
differed in maternal antibody titres or in the histological
finding in the spleen, bursa of Fabricii, thymus or ilcum.

Haddad et al. (1997) observed the efficacy of a novel
IBD virus vaccine which was prepared by mixing IBDV
strain 2512 with bursal disease antibodies. The resull
suggested that the one day of age administered IBDV-BDA
complex vaccine can induce active immunity and
protection against a standard IBDV challenge in the facce
of variable levels of maternal IBDV immunity.

Panda and Kar (1997) investigated the signilicance ol
Ashwagandha (Withania somnifera) rood extract in the
thyroid function of cockerel and found that its root extraci
(20 mg/day/bird for 30 days) increased scrum (hyroxins
(T4) concentration significantly. The drug also increascd
the serum protein significantly. Interestingly liver and
muscle protein concentration decreased following thc drug
administration. No significant change in body wcight was
observed between the treated and control groups.

Pahar and Rai (1997) observed the immunogenicity ol
IBD virus strain isolated in India. Out of the three isolates
given to 7 days old chicks intramuscularly, only strain 39+
gave 100 percent protection, while IBDV strain 494 and
IBDV strain 194 gave 88 percent and 76 percenl protection
respectively after challenge with 10> CIDs, IBD virus.
They opined that IBDV S394 may serve as a prophylactic
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agent against IBD in poultry without any
immunosuppressive effect and mortality in day old chicks.

Vervelde and Davidsen(1997) characterized leucocylic
changes and determined tropism of infecious bursal discasc
virus following infection of newborn and 3 wcek old
chickens. In the bursae of both age groups rapid depletion
of B lymphocytes and an influx of CD4" TCR - afB}," and
CD8"' TCR - aB,;" cell was detected within 4 days after
inoculation. Leucocytic changes in the spleen, thymus and
harderian glands were similar in both groups. From 8 days
after inoculation and onward all the lymphoid organs
became repopulated with leucocytes and tissuc architecture
was gradually restored. Virus neutralizing antibodics
developed more slowly in newborn birds and 21 days after
inoculation the titres was much lower compared to older
birds. Lack of clinical signs in newborn chickens was
neither due to a failure to respond to the virus nor to &
lack of viral replication. It is concluded that agc related
susceptibility to IBDV in chickens may be duc to
immunological factors, cytokine release, or blood factor.

Zormon-Rojs and Cajavec (1997) reported the clficacy
of different vaccination programmes againsl infcctious
bursal disease. The trial was conducted with 2 live
vaccines (mild and intermediate streain) on 8 commecrical
farms in Slovenia. IBD outbreaks were diagnosced in all N
flocks after vaccination with the mild strain at 8 days ol
age with mortality of 5.03 percent. After vaccination ol 2
flocks with the intermediate strain at 8 days of age, 1BD
was diagnosed in one flock. IBD was diagnosed in 6 or §
flocks after administration of intermediate vaccinc strains
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on 15 and 22 days of age with mortality of 2.5 percent. 11
was concluded that neither vaccine can fully protected
broiler against very virulent IBD virus strains.

Ghosdal et al. (1998) investigated immunomodulatory
effect of a rodent bone marrow cytokine in improving
antibody reponse in Newcastle disease vaccinated chicks.
One drop of a non-species specific 12.7 KD
immunomodulatory cytokine (concentration 0.3 ng/25 npl)
was applied via nasal or ocular route post R;B vaccination.
Mean antibody titre of the BIM treated chicks was morc as
compared to only vaccinated group.

Jeurissen et al. (1998) observed the working
mechanism of an immune complex vaccine that protects
chicken against infectious bursal diseasc. An immunc
complex vaccine developed by mixing live intermediale
plus infectious bursal disease virus with hyperimmunc
IBDV chicken serum (IBDV-ICX vaccine). It was comparced
to the native IBDV (uncomplexed) vaccince for diffcrences
in target organs, target cells, spread of virus and
replication. Specific pathogen free chicken eggs were
inoculated on day 18 of incubation with cither onc dosce of
virus alone or the IBDV-ICX vaccine. The replication of
IBDV and the frequency of B cells and other lcucocyte
populations were examined in the bursa of Fabricius.
spleen and thymus using immunocytochemistry on day
3,5,7,10,14, and 21 after inoculation with both vaccines.
IBDV was detected in association with B cells.
Macrophage and follicular dendritic cells (FDC) in the
bursa and spleen, although complexing IBDV with specific
antibodies caused a delay in virus detection of about five
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days. There was low level of depletion of bursal and
spleenic B <cells in [IBDV-ICX vaccinated chickens.
Inoculation with the IBDV-ICX vaccine induced morc
germinal centers in the spleen and larger amounts of IBDV
were localized on both spleenic and bursal FDC. It was
suggested that the working mechanism of the IBDV-ICX
vaccine is related to its specific cellular interaction with
FDC in the spleen and bursa.

Kumar et al. (1998) studied the influcnce of
immunostimulation with Mycobacterium phlei (ISMP) and
bone marrow culture spernatent (BMCS) on dccreascd
ilELs cytotoxic activity of day old white leghorn chicks.
and found that when the chickens were primed with ISMP a
week before IBD infection the cytotoxic activity was
approximately restored. However BMCS did not restore
cytotoxic activity. It was concluded that
immunostimulation may potentiate and restore the
functional activity of ilELs in chicken infected with IBD

virus.

Khalieland:é‘lvmqnnkuﬁl998) observed the pathologic.
immunocytochemical and immunologic studies on a ncw
infectious bursal disease vaccine “Intermediate Plus™ in
chickens. One-day old chicks vaccinated against Newcastle
disease virus and challenged with a local virulent strain of
IBD virus were examined for pathological and
immunological effects of 2 types of IBD live vaccince
(Intermediate and Intermediate plus). Grossly, moderate
transient bursal atrophy was scen onc week aflter
immunization with the intermediate plus vaccine.

Microscopically, the severity of bursal lymphoid ccll
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necrosis and the intensity of immunoperoxidase staining
reaction correlated with the degree of bursal atrophy.
Ultrastructurally, the necrotic lymphocytes appeared
shrunken with nuclear fragmentation and chromatin
condensation or margination. Immunologically, the highest
antibody titres were seen in birds immunized with the
intermediate plus vaccine, however, cell mediated responsc
was temporarily reduced. Intermediate plus vaccine showecd
a slight transient immunosuppressive effect against NDV
vaccine. Protection against IBDV challenge was highest
following immunization with Intermediate plus vaccince
particularly when given after the Intermediate vaccince. It
was concluded that, despite the statce ol
immunosuppression and the encountered bursal lesions
following immunization with the Intermediate plus IBD
vaccine, it provided better protection against IBDYV
challenge. Both immunosuppressive and immunological
effects of the vaccine were transient and within safc limit.

Shadaksharappa et al.(1998) evaluated the
immunomodulatory effect of vitamin E, vitamin C and
levamisole hydrochloride on immune response against IBD
vaccination in broilers. He observed that the mcan
antibody titre were comparatively higher but non-
significant in both the vitamin E and vitamin C treated and
levamisole treated and vaccinated groups than vaccinated
control group. The mean antibody titres  showed
appreciable increase when combindly treated with bolh
vitamin E and levamisole hydrochloride as compared to
that of either vitamin E or levamisole hydrochloride alonc.
This observation indicated the synergistic action of these

compounds.
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Sadekar et al. (1998a) reported the usefulness of Ocimum
sanctum (tulsi) dry leaves as immunomodulator in poultry.
naturally infected with IBD virus. He found that HI titrc
against ND vaccination in Ocimum sanctum treated group
was significantly higher in comparison to unvaccinated and
untreated control as well as vaccinated untreated control
groups. Attainment of significantly high titers at the end
of 45 days of Ocimum sanctum administration seemed (0
have overcome the immunosuppressive cffect of IBD on
lymphoid organs and has stimulated antibody production in
these birds.

Sadekar et. al. (1998b) evaluated immunopotentiating
effects of Azadirachta indica (Neem) dry leaves powder in
broilers, naturally infected with IBD wvirus. Commercial
broilers were divided into 3 groups at 6 weeks of age. The
birds had been vaccinated with NDV (LaSota strain) at onc
day of age and had survived a natural outbreak of IBD.
Group, 1 were control group, 2 were given a booster
vaccination (NDV strain R;B) and group, 3 were given
booster vaccination and fed with powdered neem lecaves
(125 mg / bird) daily for 2 weeks. Treatment with ncem
leaves significantly enhanced the antibody titres against
NDV antigen and also potentiated inflammatory reactions
to dinitrochlorobenzene in skin test. It is concluded that
feeding neem leaves to immunosuppressed birds increascs
their humoral and cell mediated immune responscs. It ois
suggested that neem leaves may be useful for trcatment of
immunosuppressive diseases, such as IBD in birds.




Szigeti (1998) evaluated a new type of
immunostimulant to increase antibody production in
response to viral and bacterial vaccines. An experimental
product (IM-326) containing feed acidifiers, garlic and
microbial cell extracts, was added to the drinking water of
poultry at 1ml/litre 2-3 days before vaccination and for
17-/20 days there after. It resulted in a 38-226 pcrcent
increase in GMT after parentral administration of
inactivated vaccines against goose parvovirus, Ncwcastle
discasc and avian infcctious bursitis  and vaccines
containing live egg drop syndrome aviadenovirus and
killed Salmonella enteritidis, Pasteurella multocida and
Leptospira pamona.

Thangavelue(1998) studied the pathogenicity and
immunosuppressive properties of two field isolates of IBD
virus and five commercial IBD live virus vaccinces
marketed in India. The pathogenicity of the wild typc
viruses and vaccines were based on mortality, the bursa:
body weight ratio and microscopic lesions in the bursa in
3.week-old chicks that received thesc viruscs were
evaluated by measuring the antibody responscs 10O sheep
red blood cells, Brucella abortus plain antigen and NDYV
vaccine in one day old chicks. One field isolate (N35/93)
was found to be more pathogenic and immunosuppressive
than the other (N45/92) while none of the commercial mild
lukert type vaccines were found to be pathogenic. Onc of
the vaccine strains marked as mild lukert type washighi
immunosuppressive; one Wwas moderate and onc could be
classified as mild. Both the intermediate vaccinces tested

were highly immunosuppressive.
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Barbour et al. (1998) studied the humoral and cell
mediated immunopotentiation in vaccinated chicken layers
by thymic hormones and zinc. The birds were vaccinated
with trivalent killed vaccine (IBV, IBDV, NDV) and
immunopotentiated by various combinations of thymic
hormones and zinc group wise. First group rcceived
thymopoietin and ZnCl,, sccond group recived thymolulin
and ZnCl,, in the third group each bird received thymulin.
thymopoietin and ZnCl,, while each bird of the fourth
group received only ZnCl,. Among all combinations, the
thymulin — ZnCl,, resulted in birds with the highest
humoral immunopotentiation to IBV, IBDV and NDV
antigens. The highest cell mediated delayed
hypersensitivity reaction was obtained in chickens
immunopotentiated by the thymulin — thymopoictin ZnClI.
combination.

Abdel-Fattah et al. (1999) studied the cffccts of crude
thymus extracts on the immune responsc and protection
against challenge with virulent IBDV in onc-day old
chicks. Oral administration of thymus extract (I ml/kg)
markedly and significantly increased the total protein.
albumin, globulin, tri-iodothyronine (T3), Thyroxine (T4)
and the body weight gain in chickens. In addition, 11
increased the total lymphocytic count over four weeks
after administration. Although vaccination also increascd
total protein, globulin, T4 and the total lymphocytic count
but it significantly decreased the body weight gain of the
chicks and administration of thymus extracts, belore.
during or after vaccination markedly improved the
vaccination effectiveness with significant clevation of the
globulin level and body weight gain of the chicks. It also
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prevented the decrease in the relative weights of bursa,
spleen and thyroid glands which commonly prevailed
during vaccination. Chickens administered thymus cxtracl
and vaccinated with IBD vaccine showed 100% protection
against challenge with IBDV. Meanwhile the vaccinated
pon thymus treated group exhibited 80 percent protection
against [BDV challenge. These results indicate &
potentiating effect of thymus extract on the immunc system
in baby chick. These findings are supported by ELISA
results that showed a marked increase in antibody titres in
thymus treated  groups. Additionally microscopical
examination of the bursa showed lymphoid hyperplasia in
thymus treated group but not in vaccinated group
supported these findings.

Kim ef. al. (1999) studied the long term effect of
IBDV in chickens. Specially, the restoration of virus-
induced bursal lesions and the duration of humoral
immunodeficiency were examined. One-week-old speciflic
pathogen-free chickens were intraocularly inoculated with
an intermediate vaccine strain (IBDV-vac) or a virulent
strain (IM-IBDV). At different intervals posl inoculation
chickens were examined for histopathologic lesions. The
chickens were injected with a mixture of antigens, and
primary antibody responses Wwere examincd at 10 dyas
postimmunization. Initially, the virus causcd cxtensive
neccrosis of bursal B lymphocyltes. This leston  was
accompanied by an infiltration of T lymphocytes with time.
the necrotic lesion in the bursa was resolved, the lollicles
became partly repopulated with B lymphocyltes. The
repopulation occurred faster in the chickens exposed (o
[BDV-vac than in the chickens exposed 10 IM-IBDV. By 7
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week PI, 40 percent and 80 percent of bursal follicles in
IM-IBDV and IBDV-vac inoculated chickens respectively
were repopulated with IgM plus B lymphocytes. Both
IBDV-vac and IM - IBDV caused suppression of the
primary antibody response to antigens. However, the
antibody responses of the chickens exposed to either of the
two IBDV strains used were compromised only during the
first 6 weeks of virus exposure. Subsequently antibody
response returned to near normal level.

Kolte et al. (1999) evaluated the immunomodulatory
effect of dry powder of Ocimum sanctum (Tulsi) and lcal
gall of Ficus racemosa (Gular) leaves in broilers, stunted
and immunosuppressed by IBD virus. Result indicated thal
HI titre against NDV was lower in all groups beforc drug
treatment. The titre was found significantly raised in drug
treated groups. Birds which received a combination ol both
the birds revealed the highest HI antibody titre as
compared to other treatment group. These obscrvations
were clearly indicative of the fact the all the tested plant
preparations have specific immunostimulatory ecffcct on
humoral immune response. Cellular reaction at the DNCRB
skin contact site revealed that reaction was intensc in 0.
sanctum treated and O. sanctum plus leal gall (reated
group. This observation indicated that the said plant
preparations also potentiated the non spccilic ccll
mediated immunity in IBD affected birds.

Saravanabava et al.(1999) conducted an experiment to
asses the effect of Tuftsin ( a tetrapeptide) on immunc
response of birds immunosuppressed to IBD virus. The

result indicated that the seroconversion to NDV vaccine as
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assessed by HI and ELISA were found to be higher in the
birds vaccinated along with Tuftsin as compared to the
birds vaccinated  without tuftsin  both in the
immunosuppressed and immunoconmpetant birds. The
percentage of leucocyte migration inhibition was also
found to be more in the tuftsin administered birds as
compared to the birds without tuftsin administered birds as
compared to the birds without tuftsin. Percentage of
survivability was found to be more in birds vaccinated
along with tuftsin as compared to the birds vaccinated
without tuftsin. All the unvaccinated birds succumbed to
Newcastle disease. Administration of tuftsin alonc
(without vaccine) did not produce any significant reversing
effect in birds. It was concluded that tuftsin produced
significant reversing effect of immunosuppression causecd .
by IBDV infection and significant immune enhancement in
immunocompetent birds irrespective of the schedule of
vaccination and type of vaccine virus used.

Gromov (1999) evaluated the immunogencsis and
immuynostimulating effect of timalin, a thymic product in
chicken that were immunized with inactivated vaccince
against infectious bursal disease. 14 days after vaccination
antibody titres against IBD increased by 1.8 time in
chicken received timalin (1 mg/kg) as comparcd with
vaccinated birds that did not recived timalin .

Kalita and Dutta (1999) studied the
immunomodulatory effect of levamisole upon Newcastle
disease,Pigeon pox(PP) and Marek’s disease (MD)
vaccination in broilers. For the study :day-old chicks werc
vaccinated against ND, PP and MD. Levamisole was given
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daily for 7 days at 1 mg/50 g body weight orally to trcated
group while levamisole untreated group served as control.
Blood samples were assessed for antibodies to the 3
viruses by Passive Haemagglutination (PHA), and
immunoprecipitation (IP) tests, respectively on 14,28,42
and 56 days later. Mab were detected in most of the birds
in the first week of life, but were detected in most of the
birds in the first week of life, but were not detected again
in unvaccinated controls, until 8 weeks of age, in the
vaccinated groups however, antibody levels rose steadily.
Levamisole had an enhancing effect on the HI titres of the
Newcastle disease vaccinated birds. Variable effcct on
PHA tests in the birds given poxvirus vaccine and also no
observable effects on precipitation tests for MD virus
vaccination.

Kwon et al., (1999) investigated the effect of
Newcastle disease virus (NDV) and infectious bursal
disease virus (IBDV) vaccination performance in broilcr
chicks for 5 weeks. Two types of poultry houses and threc
methods of vaccination (NDV/IBDV’, NDV*/IBDV™ and
NDV*'/IBDV*) were factorially assigned of 6 trcatments.
NDV, BI strain and IBDV Bursin - 2 vaccine were orally
administered at 5,14 and 7,18 day respectively. Wcigh!
gain, feed conversion ratio (FCR), mortality and producl
‘ndex were determined at the termination of cxpcriment.
Bursa index and IBDV antibody titre of chicks werd
measured weekly. Weight gain of chicks vaccinated with
NDV*/IBDV® was significantly increased compared with
that of other treatments in both windowed and windowless

poultry houses. Chicks vaccinated with NDV*/IBDV" also

showed significant improvements in the FCR and mortality
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compared with those of other treatments at both poultry
houses. The bursa indices of both poultry houses were high
in one-day-to three-week-old chicks, but were low for the
rest of 2 weeks. IBDV antibody was detected in all chicks
by agar gel preceipitation test (AGPT) at one-day-old, bul
was not detected in NDV/IBDV" and NDV*/IBDV
treatments at 4 weeks of age. However, it was 100% after
NDV*/IBDV™ treatment. Antibody titre using ELISA
showed a similar trend to that of the AGPT. It is concluded
that IBDV and NDV combined vaccinc. Signilicantly
improved the performance of broiler chicks.

Sivaseelan and Balachandran (1999) studied on the
pathology of infectious bursal disease under natural and
experimental conditions by collecting the serum samples
from clinically affected and recovering birds (21 days
after infection) during 15 outbreaks of infectious bursal
disease (IBD) in Tamil Nadu in which the disease causcd 3
~ 15 % mortality. While clinically affected, the birds were
seronegative but the IBD virus titre rose from 64 to 230
during the recovery period. Regeneration of lymphocytes
in the bursa fabriciiwas not observed 15 days after infcction
in birds aged 5-6 weeks when they become infccted and
these birds showed severe lesions; the histopathological
findings are described. A tendency towards higher
pathogenecity of the prevailing serotype 1 IBD virus was

indicated.

Wu et al. (2000) evaluated the effect of ascorbic acid

supplementation on the immune responsc of chickens

vaccinated and challenged with infectious bursal discasc
virus. In the study number of anti-IBDV antibody sccreting
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cells, production of interleukin (IL-2) by splenocyltes,
number of CD,", CDs* and IgM" cells in the spleen and
IgM* cells in bursa of Fabricius were compared between
the control and treatment (ascorbic acid) groups at 7 days
(before vaccination), 21 days (14 days after vaccination
and before challenge) "and 31 days (10 days after
challenge) of age. The number of CD8+ is spleen at 7 days
of age and IgM"® cells in the bursa at 7,21 and 31 days of
age were significantly higher in the ascorbic acid
supplemented group. Production of IL-2 by splcnocytes
was higher as indicated by higher stimulation indices in
the supplemented group. The number of anti-IBDV IgG
antibody secreting cells in the spleen at 21 and 31 days of
age were significantly higher in  ascorbic acid
supplemented group. It is concluded that dictary
supplementation of ascorbic acid may ameliorate thc
immunosuppression caused by IBDV vaccination and
improve humoral and cellular immune responses.

Amakye et al. (2000) assessed the effect of
supplementation of ascorbic acid in protection from IBD
vaccination chicks were fed 1000 ppm of ascorbic acid.
The effects were determined in terms of vaccination and
challenge, serum ascorbic acid concentation, scrum
corticosterone concentration, ELISA antibody titrc to
IBDV, body weight, bursa-to-body weight (B:B) ratio and
bursal histological score (BHS). Non-vaccinated chicken
fed a diet supplemented with ascorbic acid (AA) did nol
exhibit clinical signs or mortality following challenge
whereas AA - unsupplemented counterpart had 100%
cumulative morbidity and 30% cumulative mortality. Serum
AA levels of AA - supplemented and vaccinated chickens
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were significant higher than AA - unsupplemented
counterparts. Ascorbic acid - supplemented chickens,
especially those also vaccinated had higher body weight
gains as compared to the AA - unsupplemented chickens.
Ascorbic acid - supplemented chickens challenged with
IBDV did not show any clinical signs or mortality. The
results suggest that supplementation of AA at 100 ppm in
the diet has beneficial effects on antibody response to IBD
vaccination and body weight gain.

Sofei and Bucur (2000) assessed the serum antibody
immune response in chickens inoculated with
immunomodulators — associated live vaccine against IBD
For the study, SPF chickens (36 days old) were vaccinated
with 3-IBDV strains with or without one of 3-
immunomodulators: CUPROSEL, ZINCOSEL and
SELERETARD. The serum antibodies — expressed immunc
response was investigated by indirect ELISA and by agar
gel immunodiffusion. The bursa of fabricius (BF) reaction
was examined by histopathology. Mean serum antibodies
titres to IBD ranged between 132.2 and 152 in the vaccinc
only groups and from 183.14 to 199 in thc groups
simultaneously given the vaccine and an immunomodulator.
The bursa fabricii showed hyperplasia of lymphoblasts,
macrophages and plasmocytes which was more severe in
the chickens inoculated with vaccincs with

immunomodulators.

Mohanty et al. (2000) studied the immomodulating
effect of levamisole in IBD infected chickens through cell

mediated and humoral immune responses. | days old

chickens were infected with IBD virus in the lorm ol
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bursal suspension (10°°*? / CIDs, per gram of infected
bursa) at 0.05 ml/bird by inoculation through oculo-rasal
route. Levamisole hydrochloride was administered orally is
drinking water at 20 mg at weekly intervals for 3 weeks.
Immunosuppression caused by IBD virus was demonstrated
by low antibody titre against ND virus. Administration of
levamisole before IBD infection boosted humoral immunc
response and significantly increased the bursa: body
weight index indicating immunopotentiating activity of
levamisole. However, immunostimulation by levamisolc
was insufficient to protect against infection as IBD
specific lesions persisted. There was no significant cffecct
of IBD virus on thymus dependent cellular responscs and
levamisole did not appear to play significant role in IBD
infection, though the cortical lymphocytes in the thymus
were stimulated.

Khopde et al.(2001) assessed the antioxidant activity
of amla. For the study aqueous amla extract was examined
for its ability to inhibit y-radiation-induced lipid
peroxidation (LPO) in rat liver microsomes and supcroxidc
dismutase (SOD) damage in rat liver mitochondria. For
LPO experiment, amla extract was added as its aqucous
solution; and irradiation was carried out at dilfcrent
intervals. The extent of LPO was measured in terms of
thiobarbituric acid reactive substances. It was obscrved
that the amla extract acts as a very good antioxidanl
against y-radiation induced LPO. Similarly, it was found to
inhibit the damage to anti-oxidant enzyme SOD. The
antioxidant activity of the amla extract was found to be
both dose and concentration dependent. It was also found
that microsomes containing similar amount of ascorbic
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acid as was present in amla, no inhibition in LPO was
observed. It was found that that reactivity of both amla
and ascorbic acid towards ABTS a stable free radical, werc
similar. Based on these results it is concluded that amla is
a more potent antioxidant than Vitamin C.

Satturwar et al.(2002) studied the immunomodulatory .
effect of a polyherbal formulation, Haridradi ghrita, a
ghee based formulation claimed to be an
immunopotentiator and hepatoprotetive. The ingredient in
the drug contained Cow’s ghee, Embilica officinalis,
Terminalaia Chebula, Terminalaia bellirica, Azadiracta
indica, Sida cordifolia and Glycorrhiza glarbra. The trial
was carried out in wistar rats, where the formulation was
fed orally at a dose of 100 mg/kg and 200 mg/kg daily. The
assessment of the immunomodulatory action was carricd
out by testing the haemagglutinating antibody titre ((HA
titre) for homoral and delayed type hypersensitivity (DTH
response) for cellular immune responses to the antigenic
challenges with sheep RBCs and by Neutrophil adhesion
test. Increase in both, HA titre and DTH response
indicated that the Haridradi ghrita potentiates humoral as
well as cellular immunity. The neutrophil adhesion was
increased as compared to control. It was concluded tha
Haridradi ghrita promises strong utility in clinical

practice.

Mazhar et al.(2002) studied the phytochemical
properties of Ocimum santum and its various aclivce
principle associated with it through aqueous extract. The

study revealed presence of saponin, the only active
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pr1n01p.le after various test was applied for qualitative
determination.

~ Vetrivel and  Verma  (2002)  Studied  the

histopathalogical relation to infectious bursal discasc
virus — immune complex (IBDV - ICX) vaccination in day
old broiler chicks. Three groups were designed in which
two groups were vaccinated with infectious bursal discasc
virus - immune complex (IBDV-1ICX) vaccine
subcutaneously and commercial live intermecdiatec plus
IBDV vaccine. The third group remained as control.
Representative chicks from each group- were challenged
with field strain IBDV at 21° day of immunization . On
third day post challenged infection, bursae were collected
and histopathological study was carried out. Focal
follicular atrophy, cortical and medullary lymphocyte
depletion and epithelial infolding were noticed in control
group. In commercial live IBDV vaccine inoculated group.
Significant B-lymphocyte depletion was observed with
lesser degree of other patho-morphological changes. In
IBDV ICX vaccinated group, the B-cell depletion was
found to be of lesser degree as compared to other group
and no other pathological changes were noticed.

Khopde et al.(2001) assessed the antioxidant activity
of amla. For the study aqueous amla extract was examined
for its ability to inhibit y-radiation-induced lipid
peroxidation (LPO) in rat liver microsomes and supcroxide
dismutase (SOD) damage in rat liver mitochondria. Fot
LPO experiment, amla extract was added as its aqucous
and irradiation Wwas carried out at dilferent

solution; . : ! |
xtent of LPO was measured in terms: ol

intervals. The ¢
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thiobarbituric acid reactive substances.

It was observed
that the amla extract

acts as a very good antioxidant
against y-radiation induced LPO. Similarly, it was found to

inhibit the damage to anti-oxidant enzyme SOD. The
antioxidant activity of the amla extract was found to b
both dose and concentration dependent. It was also found
that microsomes containing similar amount of ascorbic
acid as was present in amla, no inhibition in LPO was
observed. It was found that that reactivity of both amla
and ascorbic acid towards ABTS a stable free radical, were
similar. Based on these results it is concluded that amla is
a more potent antioxidant than Vitamin C.
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- MATERIALS AND METHODS



3.1
3.1.1

3.1.2

3.1.3

3.1.4

3.1.4.1

MATERIALS AND METHODS

MATERIALS
Chicks :

Three to four weeks old, apparently healthy
broiler chicks, without vaccination against IBD
and also free from antibodies to IBD virus, werc
procured from local farm at Patna and routinely
used for virus propagation and antigen
production.

Antigen

Poona strain of IBD virus being maintaincd
in the Department of Veterinary Microbiology.
Bihar Veterinary College, Patna in the form of
50% bursal homogenate was used as a refecrence
antigen throughout this study.

Antiserum

The hyperimmune serum against a vaccine
strain of IBD virus ( Georgia strain, Indovax PvL.
Ltd., Siswala, Haryana, India ) raised in this
laboratory was used throughout the study as
reference antiserum. The serum was inactivated

at 56°¢ for 30 minutes and stored at o'¢.

Vaccines

F- Strain RDV vaccine
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3.1.4.2

3.1.4.3

3.1.5

A commercially available F- strain vaccinec
manufactured by Indovax Pvt. Ltd., Siswala,
Haryana, India was used for vaccination of five —
day-old chickens after proper reconstitution. F-
Strain RD virus was further used as antigen in
HA  and HI tests after propagation in
embryonating eggs by allantoic route.

LaSota Strain RDV Vaccine

A commercially available LaSota strain
vaccine manufactured by Indovax Pvt. Ltd..
Siswala, Haryana, India was used for vaccination
of 25-day-old chickens after proper
reconstitution.

IBD Vaccine

Cell culture adapted live invasive
intermediate IBD virus vaccine (IV 95 strain)
available in freeze dried form and manufactured
by Indovax Pvt. Ltd., Siswala, Haryana, India
was used during the study. The vaccine was
reconstituted in diluent supplied with vial and
used within few hours after reconstitution.

Chicken red blood cells

0.8% suspension of chicken RBC in
phosphate buffer saline (PBS) was uscd for HA

and HI test.
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3.1.6

3.1.6.1

3.1.6.2

Buffers

For agar gel precipitation test (Aziz, 1985)
Solution A:

NazHPO4.2H20 1.4 g
Double distilled water 100 ml
Solution B :

NaH,PO, 1.4 g
Double distilled water 100 ml

Composition of the agar gel :

Solution A 84.1 ml
Solution B 15.9 ml
Sodium chloride 8.0 g
Agarose (Hi-media) 1.0 g
Sodium azide 0.01 g

The mixture was autoclaved at 151b pressure for
15 minutes.

Phosphate Buffer Saline ( Aziz, 1985 )

NaCl 2.0¢g

KClI 0.05 g
Na,HPO, . 2H,0 0.14 g
KH,PO, 0.05 g
Double distilled water 250 ml

PH : 7.2 to 7.4
This solution was autoclaved at 15 Ib pressure

for 15 minutes and stored at refrigerated
temperature till use. This buffer was used for
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3.1.6.3

3.1.7

3.1.7.1

3.1.7.2

rec i : ' )
onstitution and Preparation of red blood cellsg
Ssuspension.

Alsever’s Solution:

Dextrose 5.125 ¢
Sodium citrate 2.0¢g

Sodium chloride 1.05 g
Citric acid 0.137 g
Distilled water 250 ml

This solution was autoclaved in running steam
for one hour and kepet at 4° for 1-2 days.

Drugs / Agents

Lemasol — P

A commercially available preparation of

Levamisole hydrochloride manufactured by
Ranbaxy India Pvt. Ltd., New Delhi was used as
immunopotentiator in the present study.

Polyzyme

A multienzyme feed supplement formulation
of Zeus Biotech Pvt. Ltd., Mysore, India,
produced from the fungus Trichodermua
longibrachiotum Rifai by solid state fermentation
containing Endoxylanase, 2000 U/g; B
gluconase, 600 U/g; Pectinase, 60 U/g; Amylasec.
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3.1.7.3

3.1.7.4

3.1.7.5

3.1.7.6

llaioo U/g; Cellulase, 15 U/g; Protease, 600 U/g:
Ytase, 20 U/g was used during this experiment.

DL a — tocopherol acetate

A synthetic vitamin-E preparation from Hi-
media Laboratories Ltd., 23 Vadhani Industrial
Estate, LBS Marg, Mumbai, containing DL a
tocopherol acetate as its constituent, was
incorporated as one drug / agent for the study.

Bhang ( Cannabis sativa )

The dry leaves of C. sativa was purchased
from a local market and air dried. The air dried
leaves were powdered mechanically and kept in a
air tight container till used.

Amla ( Phyllanthus emblica )
Dried fruits of P. emblica was purchascd
from local market and pulverized using a

mechanical grinder, and kept in air tight
container till used.

Hom%opathic Medicine

Carbo animalis 200 (B&T original) was
given twice a week at the dose rate of 20 ml /100

birds.
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3.1.8

3.1.8.1

3.1.8.2

3.1.8.3

3.2

3.2.1

Mitogen used for Cutaneous Basophilic
hypersensitivity reactions

DNCB (1- chloro — 2,4 ~ Dinitrobenzene)

One percent DNCB solution was prepared in
acetone as 10 mg/ml (w/v).

PHA - P (Phytohaemagglutinin)

PHA- P is a plant lectin and is preparcd
from red kidney bean (Phaseolus vulgaris) and
was procured from Hi-media Laboratories Ltd.,
Mumbai It was used as mitogen for Cutancous
basophilic hypersensitivity reaction. A
concentration of 1mg/ml of PHA- P in PBS
solution was prepared.

PPD (Tuberculin)

A commercial preparation of tuberculin
(Purified Protein Derivative) available in the
diluted form of 10 TU/0.1 ml manufacturcd by
Beacon diagnostics Ltd., 424 Ncw GIDC.
Kabilpore, Navsari was procured.

METHODS

Preparation of Antigen

Poona strain of IBDV in the form of 10%
bursal suspension in PBS solution was inoculated
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3.2.2

into three to four weeks old broiler chicks at the
rate of 0.2 ml of suspension per chick by intra
ocular route. The chicks were sacrificed 48 hours
post—inoculation and Dbursae were collected

asepti : : :
ptically and homogem-zed in a sterile mortar

using glass wool as an abrasive.

The homogenate was diluted in the ratio ol
1:1 (w/v) in PBS (pH 7.4) and treated with
10,000 units of penicillin and 10 mg
Streptomycin per ml of suspension. The
suspension was frozen and thawed thrice and
centrifuged at 4,000 rpm for 15 minutes. The
supernatant was collected and tested for the
presence  of IBDV antigen by agar gel
precipitation test (AGPT). Thereafter it was
distributed in small aliquots and stored at 0¢ as
antigen. The normal (uninfected) bursal
suspension prepared in the same manner served as

negative antigen control.
Production of Hyperimmune Serum

Hyperimmune serum against [BDV ~was
raised in 20 weeks old apparently healthy
chickens. Each bird was given Georgia strain of
IBDV through occulo-nasal route al weekly
intervals. Two weeks after the fourth inoculation
the birds were test bled and the serum was tested
for the presence of IBDV antibody by AGPT.

This serum was stored at 0°¢ for further usc.
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3.2.3

3.2.4

3.2.5

C .
ollection of serum samples from chickens

TWwWo to three ml of blood was taken from the

" Wing vein of each bird with the help of 5 ml

sterilized disposable syringe using 24 gauzc
fleedle. The blood thus drawn was transferred
Immediately into sterilized test tube which
thereafter was kept in slanting position and left
for 4 to 5 hours at room temperaturc. The
separated serum was collected in a clean and
sterilized vials of 2 ml capacity and were

preserved by adding sodium azide (1:10,000) and
stored at 0° until used.

Chicken red blood cell suspension

Two adult chickens were used as donar of
blood. One to 1.5ml of blood was collected from
each bird in Alsever’s solution (1:1). Supernatant
fluid was removed after centrifugation at 500 rpm
for 10 minutes. The packed cells were washed
three times with PBS. Finally, 0.8% RBC
suspension was made in PBS and stored af
refrigerated temperature (4"¢).  This RBC
suspension was used only for four day from the
day of preparation and further fresh RBC

suspension was prepared.

Assessment of immune response following IBD
vaccination in chicken after administration of

different drugs/agents.

55



3.2.5.1

3.2.5.1.1

3.2.5.1.2

Humoral immune response
Agar gel precipitation test

The test was done following the method of
Hirai et al.(1972) with some modification. The
glass microscopic slide (75 x 25 mm) were pre-
coated by dipping them in 0.3% agar solution
and dried in open air . Approximately 4 ml ol
molten agar gel was poured on cach glass slidce
with the help of glass pipette and allowed to
solidify. After setting , the slides were kept at
4°¢ for over night to facilitate punching of gcls.
Hexagonal well patterns consisting of a ccentral
well and six peripheral wells of 3.5 mm in
diameter, 8 mm apart were punched with the help
of a template. The central well was charged with
the antigen and one of the peripheral wells with
the reference antiserum. The remaining four
wells were used for test sera . The slides were
incubated in humidified chamber at room
temperature and observed daily for three days.

Quantitative agar gel precipitation test (QAGPT)

The level of precipitating antibody was
determined as per the method of Cullen & Wycth
(1975) with some modifications. A two fold
serial dilutions of the test serum was made in the
same buffer as that was used in the preparation ol
gel. The central well contained reference antigen
and peripheral wells contained two fold dilution
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3.2.5.1.3

of sera. The volume of reagents put in each well
was 0.2 ml . Three replicate of each test were
carried out simultaneously. The reciprocal of the
highest  dilution of serum which gave
precipitating line was taken as the titrec of the
serum. The mean antibody titre of the positive
samples were calculated according to Villegas
and Purchase (1980).

Haemagglutination (HA) test

The HA test was performed in perspex plate
to prepare 4HA units RD virus as described by
Beard (1980). Taking 0.5 ml of virus matcrial
two fold serial dilutions were made in PBS.
except in control well in which only PBS (0.5 ml)
was added. In next step 0.5 ml of 0.8% RBC
suspension was added to all the wells. A known
positive and negative control was also included.
The plate was stirred gently for mixing and
uniform distribution of erythrocytes and left at
room temperature for 40 minutes. The RDYV
produced sheet of agglutinated RBC covering the
bottoms of the wells. Negative well showed
circumscribed compact button at the bottom. The
HA pattern was read with the aid ol rcading
mirror and result of HA titre was recorded as
reciprocal of the highest dilution showing 100%
HA.

3.2.5.1.4 Haemagglutination Inhibition (HI) test
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3.2.5.2

3.2.5.2.1

The HI test was performed in U- shapc
bottomed microtitation plate as per the mecthod
suggested by Beard (1980). Four HA units of
virus antigen and 0.8% chicken RBC suspension
were used in this test. Using 0.25 ml ol scrum
sample two fold serial dilution were made in
PBS. To each serum dilution 0.25 ml (4 HA units)
of virus antigen was added. After a reaction timc
of 20 minutes at room temperature , 0.5 ml ol
0.8% RBC suspension was added to each well
containing serum virus mixture. In cach test, a
known positive and negative serum samples were
also included as controls. The plate was shaken
gently to mix the serum virus RBCs , and
incubated at room temperature for 40 minutes.
The HI antibody titre was taken as the reciprocal
of the highest dilution of serum showing 50
inhibition of agglutination of RBCs.

Cell mediated immune response
DNCB skin sensitivity test

The test was done as per the mecthod
described by Chauhan and Verma (1983) with
minor modifications. Five birds from each group
were randomly selected on 14 days post IBD
vaccination. Featherless area of about 15 cm” was
chosen on left and right lateral abdomen for
DNCB application. These areas were clearcd with
acetone and dried. 0.25 ml of DNCB (10 mg/ml)
in acetone vehicle was applied on right sidc. On
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3.2.5.2.2

left side 0.25 ml of acetone was applied which
served as control. The sensitized birds werc
challenged on 14'" day after sensitization by
applying 0.25 ml of DNCB (1mg/ml) in acetonc
on right side and 0.25 ml -acetone on left side al
the same site of first application. The skin
thickness was measured with the help of
micrometer at 12, 24 and 48 hours post challenge.
The CMI response was calculated by subtracting
the thickness of right side from left side. Skin
biopsies from these birds were collected in 10%
buffered formalin for histopathological
examination at the termination of expcriment.

PHA - P skin sensitivity test

The test was done as per the mecthod
described by Corrier and Deloach (1990) with
minor modifications. Five birds from cach group
were selected on 14'" day of post IBD
vaccination. About 10-15 cm? areas of abdominal
skin were selected and cleaned with acctlonec.
After drying the skin 0.1 ml of PHA-P in 0.1 m|
PBS was injected intradermally on the right side
of abdomen. The left side received 0.1 ml ol
sterile PBS and served as control. After 14 days
post sensitization , a second injection of PHA-P
(0.1 ml) was given on right side and left side was
injected with only PBS. The PHA-P stimulation
index was calculated as the difference in swelling
on PHA-P injected and PBS injected sitc. Picces
of PHA-P and PBS inoculated skin were collected
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3.2.5.2.3

3.2.6

separately in 10% buffered formalin for histo-
pathological examination at the termination of
the study.

Purified Protein Derivative (PPD) skin
sensitivity test

The test was done as per the method
described by Singh (1987). Five chicks werc
selected from each group 14 days post IBD
vaccination. About 10-15 cm2 arcas ol abdomen
were selected and cleaned with acetone and dricd.
0.3 ml of PPD (tuberculin) emulsified in 0.7 ml
of Freundt’s complete adjuvant was injected
intradermally on right side of abdomen and
similar volume of PBS was inoculated on lcli
side. Fourteen days post sensitization 0.1ml of
PPD (tuberculin) was injected on right side of
abdominal skin and left abdominal skin reccived
0.1ml PBS. Measurement of skin thickness was
made by the aid of micrometer 12, 24 and 48hour
post injection. The results were cxpressed as the
difference of swelling on PPD injected site and
PBS injected site at 12, 24 and 48 hour posi
injection
Experimental design

Day-old chicks , numbering 450 were
obtained' from Prakash hatcheries, Varanasi. On

5" day of age the- chicks were given F-strain
RDV vaccine intraocularly at the dose rate of
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0.05ml per bird. The chicks were wingbanded
and divided randomly into nine groups, ecach
consisting of 50 chicks. Identical managcmenl
condition was provided to all birds . The duration
of experiment was of 45 days. All the birds [rom
group I to VII received IBD vaccine (IV95
strain).

Altogether six drugs/agents namely
Levamisole hydrochloride, Polyzyme, Vit-E,
Bhang, Amla and Carbo animalis were studiced for
their role in combating immunosuppressive
effects of IBD vaccine virus. The dose, route and
duration of treatment in respect of cach ol thesc
drugs are shown in table-1.

From each group of chickens prec [IBD
vaccinated blood and serum samples were
collected on nine—day of age and post 1BD
vaccinated blood and serum samples  were
collected on 7, 14, 21, 28 and 35 days posl IBD
vaccination. Serum samples were evaluated for
determination of antibody titres to IBD vaccinc
and RD F-strain vaccine. Five birds from cach
group were sacrificed at 96 hours of post IBD
vaccination and bursa : body weight ratio was
determined. Five birds from each group was taken
for challenge study of IBD field virus on 35" day
of age. Mortality pattern and positivity of bursa
of IBD virus antigen by AGPT was determincd
till one week post challenge. Five birds from the
challenged group was sacrificed after 7 day poslt

61



challenge to determine bursa : body weight ratio
and blood was collected to determinc antibody
titres to IBD vaccine, RD F-strain and LaSota
strain vaccine. Five birds from each group werc
used for determination of cell mediated immunity
by employing DNCB, PHA-P and PPD
(tuberculin) skin sensitivity test 14 days posl
vaccination.

Body weight gain and feed convecrsion ratio
(FCR) of birds from each group will bec
determined at the termination of expcriment ( 45
days of age ).

Body weight and feed conversion ratio
(FCR)

The body weight gain of chickens were
recorded as the difference between live weight al
45 day and at day second. FCR per bird at 45 day
of age was determined as follows:

Total feed consumption of chicken (g)

FCR =
Total weight gain of chicken (g)

The bursa — body weight ratio was dctermined to

evaluate the immuno suppressive effect of IBD
vaccine. This was calculated as

62



Buy st ¢

3.2.7

o

3.2.8

Bursa weight (g) x 1000

Body weight ratio =
Body weight (g)

Challenge study

Twelve chickens from each group at the age
of 25 —day post IBD vaccination were sclected
for challenge study. Table — 5 depicts the plan of
experiment. The chickens were housed scparatcely
and maintained under the same nutrition and
management conditions. Each chicken was
innoculated 0.5ml of 50% bursal suspension of
IBDV ( field strain ).

The chickens were observed [for the
development of clinical signs as well as mortality
for 7 days PI. Gross pathological changes were
recorded. The bursa — body weight ratio for each
bird was calculated (Ismail and Saif, 1991). Fivce
birds from each group were sacrificed at 7-day
PI. Aportion of bursa from each bird was fixed in
10% buffered formalin for histopathological
examination. The remaining portion ol bursa was
processed to make 50% suspension for which
AGPT was performed to detect IDBV antigen.
The bursal score was determined ( Wintcrfield
and Thacker, 1978 ). The statistical analysis was
performed ( Snedecor and Cochran, 1967 ).

Histopathology
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3.2.9

3.2.10

The tissue samples for histopathological
examination were processed in acetone benzenc
(Lillie and Fullmer, 1970), and embedded in
paraffin wax (melting point 62" C). Five micron
thick sections were cut and staincd by

haematoxylin and eosin (Drury and Wallington,
1980).

Scoring of bursal lesions.

The scoring system suggested by Winterliceld
and Thacker (1978) was followed with slight
modifications. Bursal lesion score was donc on &
scale of 0 (mnone), 1 (minimal), 2 (mild), 3
(moderate) and 4 (marked) by the following
criteria: Lymphoid necrosis, Lymphoid depletion,
reticuloepithelial hyperplasia, Vacuolar
degeneration, follicular cyst, intcrfollicular
oedema, epithelial changes, interstitial fibrosis
and cellular infiltration.

Statistical analysis

The mean and standard errors of the values
obtained were determined. Analysis of variance
(ANOVA) was performed as per Snedecor and
Cochran (1967).
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TABLE -1
Experimental Design

Group | No.of Treatment; route & Period of Age al vaccination (days) No. of chicks Observation planned
chicks dosage treatment sacrificed at
96 hours
post IBD
IBD RD RDV vaccination
Vaccination vaccination (LaSota strain)
(route) (route) (route)

[ 50 Levamisole 5 ~45 days 10 (i.0.) 5(i.0.) 25 (D.W) 5 1. Collection of preIBD vaccinated blood
(D.W.);7.5 mg / Kg samples on 9" day of age for determination
b.wt. of MDA level of IBD, Ab titre of RDV.

] 50 Polyzyme (in feed) ; 5 - 45 days 10 (i.0.) 5 (i.0.) 25 (D.W.) 5 2. Collection of blood samples of 7, 14, 21,
30mg/ 100 kg feed 28 and 35" days post IBD vaccination for :

i) determination of antibody titre to IBDV by
QAGPT
ii) determination of Ab titre to RDV ( F-

1 50 Vitamine-E (orally); 5 — 45 days 10 (i.0.) 5(i.0.) 25 (D.W.) 5 strain & LaSota strain) by Hl test. )
125 mg/bird 3. Collection of bursae: (i) to determine

v 50 | Bhang 40mg / bird 5 - 45 days 10 (i.0.) 5(i0) 25(DW) 5 B:BW ratio (ii)in 10% buffered formalin for
(in feed) histopathological examination

Y 50 Aml 30 5-45d o, o S (D.W. 3 4.Study of CBH response to DNCB,PHA-P

: Eam.on&:::mmo& ! s 10 G0 5 (o) (D) and PPD (tuberculin)and collection of skin

Vi 50 Carboanimalis Weekly starting 10 (i.0.) 5 (i.0.) 25(D,W.) 5 samples n 10% c:.:.nn.nn formally for histo-
(D.W.); 20 ml /100 | from 7day of age pathological examination.
bird

vii 50 X - i i 3 X 3

1060 3 (o) 2 (DW) 5. Body weight gain and FCR recorded on
VI 30 - . 10 (o) - TG00 3 (DW) 3 termination of experiment.
X 30 - - - 5 (i) 25(D.W)) E

Received field virus instead of vaccine strain

D.W. —represents drinking water.

Lo - represents intra-ocular,




Table - 2
: Plan of Experiment for CBH reaction to DNCB in IBD vaccinated chickens.

Group | Treatment No. of birds | DNCB Sensiti- | Dose / Test injection Dose/Chick | Measurement of skin
zation days chicken Of DNCB days And route Thickness hrs. post
post and route Post sensitization (ml) challenge
vaccination (ml) 1" 2 3¢
| Levamisole - 5 14 0.25;i.d. 14 0.25; i.d. 12 24 48
1 Polyzyme 5 14 0.25;id. 14 0.25; id. 12 24 48
1] Vit-E 5 14 0.25; id. 14 0.25;i.d. 12 24 48
v Bhang ) 14 0.25;i.d. 14 0.25;i.d. 12 24 48
v Amla 5 14 0.25;id. 14 0.25; i.d. 12 24 48
Vi Carbo-animalis 5 14 0.25; id. i4 0.25; i.d. 12 24 48
Vil - 5 14 0.25;id. 14 0.25;i.d. 12 24 48
VL - N 4 0.25:i4d. 4 0.25;id. 12 24 48
IX - N 14 0.25:id. 14 0.25:id 12 24 48
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Table - 3

Plan of Experiment for CBH reaction to PHA-P in IBD vaccinated chickens.

Group ( Treatment No. of PHA-P Dose / Test injection | Dose/ Measurement of skin
birds sensitization; chicken of PHA-P; chicken Thickness hrs. post
days post vaccination | and route days and route | challenge
(ml) post (ml) 1" 2% 3
sensitization

1 Levamisole 5 14 0.10;i.d. 14 0.10:i.d 12 24 48
It Polyzyme 5 14 0.10;id 14 0.10;i.d 12 24 48
1t Vitamin-E 5 14 0.10;id 14 0.10;i.d 12 24 48
v Bhang 5 14 0.10;id 14 0.10;id 12 24 48
v Amla 5 14 0.10:i.d 14 0.10;id , 12 24 48
Vi Carbo-animalis 5 14 0.10;id 14 0.10:i.d 12 24 48
Vil - 5 14 0.10:1.d 14 0.10:i.d 12 24 48

_
Vil - N 14 0.10:i.d 14 0.10:.d ¢ 12 24 48

'
IX - s 14 0.10:i.d 14 0.10:id |12 24 48
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Table

-4

Plan of Experiment for CBH reaction to PPD (tuberculin) in IBD vaccinated chickens.

Group | Treatment No. of PPD Dose / Test injection | Dose/ Measurement of skin
birds Sensitization chicken of PPD days chicken Thickness hrs. post

days and route | post and route | challenge

post (mi) sensitization (ml) ™ 2" K
vaccination

| Levamisole 5 14 1.0;i.d. 14 0.1;id. 12 24 48
(] Polyzyme 5 14 1.0:i.d. 14 0.1;i.d. 12 24 48
1 Vitamin-E S 14 1.05i.d. 14 0.1;id. 12 24 48
v Bhang S 4 1.0i.d. 14 0.1;id. 12 24 48
v Amla 5 14 1.0;i.d. 14 0.1;i.d. 12 24 48
Vi Carbo animalis N 14 1.0:i.d. 14 0.1;i.d. 12 24 48
Vil - 5 14 1.0:i.d. 14 0.1:i.d. 12 24 48
Vil - N 14 1.0:1.d. 14 0.1:id. 12 24 48
IX - S 4 LO:d. 4 0.1:i.d. 12 24 48




Plan of experiment to evaluate the efficacy of drugs/agents on countering the immune

Table - 5S.

suppressive effects of IBDV (Vaccine strain / Field strain)

Group | Treatment No. of chicken Vaccination age ( days ) Dose & route Period of No. of birds Observation
IBD RDV RDV of inoculation | observation sacrificed 7 day planned
(IvVes (F-strain) | (LaSota (days) post inoculation for :-
strain) strain)
| Levamisole 12 10 5 2 0.5ml: 0. 7 5 i)  Clinical symptoms
I Polyzyme 12 10 5 25 0.5ml si0. 7 5 ii) - Mortality
1 Vit. - E 12 10 5 25 0.5ml ;i.0. 7 5 i)~ Gross lesions
; iv) Histopathological
v Bhang 12 10 5 25 0.5ml 5. 7 5 o e
v Amla 12 10 5 25 0.5mi si.o. 7 ? V) AGPT
vi | Carbo-animalis 12 10 5 25 0.5ml 5io. 7 5
Vil - 12 10 5 25 0.5ml ;i.o. 7 5
viil i 12 10* 5 25 0.5ml :i.0. 7 5
X . 12 . s 2 0.5ml: i.o. 7 3

Received ficld virus instead of vaccine strain.

i.0. - represents intra-ocular
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CHAPTER IV

RESULTS



4.1 Effect of selected drugs/agents on immune

responses to IBDV (IV95 Strain) in broiler
chicken.

The mean QAGPT titres- on day bcefore 1BD
vaccination ( IV9S5strain) and of various trcalment
groups are expressed in table-6. The Perusal of tablc
revealed the occurence of seroconversion by 35 day
post IBD vaccination in group of birds that received
IBD vaccine except group II which received polyzymu
as well as control group (group IX) which did not
received any treatment Further the comparison of
QAGPT titres among different groups (I-1X)
demonstrated a higher titre in group which received
drugs agents (I-VI) than titres observed in group VI
which received only IBD vaccine and group VIII
which received field virus but no drug trcatmenl
overall the intervals post IBD vaccination. Again on
comparison of precipitating antibody titres to IBDV
among different drug treated groups (I to VI) revealed
the highest titre in bhang treated group (gr.1V)
followed by amla, carbo animalis, Vit-E, levamisolce

and polyzyme treated groups.

The overall pictures were suggestive ol the lac
that all the six drugs / agents employed in this study
showed immune enhancing effect on responscs to IBD
virus vaccine in chicken when comparcd with the
precipitating antibody titres of control birds (group
VII) and group which received field virus (group
VIII) at all intervals post IBD vaccination . Further
the precipitating antibody titres in the different
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Table - 6.
Effect of drugs / agents on immune responses to a vaccine strain of IBD virus in chicken.

Group Age at IBD Treatment Mean’ + S.E. of QAGPT titre (log:) to IBD vaccine
vaccination(days) Pre-IBD Days post IBD - Vaccination
vaccinated 7 14 21 28 35
1 10 Levamisole - 327+0374 | 40™+0417 | 46720245 | 48 0374 5.2 +0.374
I 10 Polyzyme . 38" +0200 | 44° 0245 | 48720374 | 5.0~%0.447 4.8+ 0.200
m 10 Vit-E . 3.0°£0316 | 42™ 20374 | 48 £0.200 | 5.47+0.245 5.6%+0.400
v 10 Bhang - 3870200 | 40™x0316 | 5.2 £0.374 | 64° £0.245 6.8" +0.316
v 10 Amla - 26" 0245 | 36" +0400 | 4.8 £0374 | 5.6° +0.245 64" £0.245
Vi 10 Carbo- . 28 £0374 | 36" 0245 | 46" £+0.400 | S.8% 0.374 6.2+ 0.200
animalis.
Vil 10 - - 3.2°+0489 | 34 £ 0400 | 3.6 £0.245 | 3.8° +0.400 3.8 +0.374
VIl 10* - . 38" +0200 | 3.6™ £0245 | 3.6 0400 | 4.0° £0.316 3.0° £0.316
X - - - - - - - -

Received field virus instead of vaccine strains.
Means of five observations
Means of atleast one common superscript(a,b,c,d,e,f) do not differ significantly ( P < 0.05 )




4.2

treatment groups demonstrated increasing treand till
the last day of observation (35 dpv). On the contrary .
in untreated control group (Group VII) and polyzymec
treated group (group II) the QAGPT titres showcd
increasing trend only till 28 dpv (table — 6).

The prevaccinated serum samples collected at 9-
day of age were negative for precipitating antibody
titre to IBD virus. The unvaccinated and untreatcd
control bird (group IX) remainded negative for
antibody to IBD virus throughout the period of
experiment.

Effect of selected Agents/Drug on immune responses
to RDV (F & LaSota strain) in IBD vaccinated
broiler chickens

The immune response to RD virus in [IBD
vaccinated chickens are presented in Tablc-7. the
perusal of the table showed that the IBD vaccinc
strain (IV95) virus as well as field virus strain had
immunosuppressive cffect as cevident from lower [l
titres in IBD vaccinated but untreated group (Gr. VII)
and field virus inoculated (group VIII) over all
periods post IBD vaccination when compared with HI
titres for the corresponding intervals in birds which
neither received IBD vaccine nor any drug (lrcatmenl
(Group IX). The immunosuppressive cffect of IBD
vaccine (IV95) were countered to varying cxtent in
the group of birds which had received difllcrent
drugs/agents (group I to VI) as evident from higher HI
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Table 7.
Immune responses of RD vaccine ( F-Strain / LaSota strain ) in IBD vaccinated
broiler chicken after administration of different drugs / agents.

Group Treatment Vaccination age (days ) Mean” = S.E. of HI antibody titre (log:) 1o RD virus vaccine
IBD RDV RDV Pre-IBD Days post IBD Vaccination
(Iv95 (F- (LaSota vaccination 7 14 21 28 35
strain) strain) Strain)
I Levamisole 10 5 25 34° +0400 | 4.2%+0200 | 50%+0447 | 58 +0374 | 6.8%:0200 | 7.0 £0.447
I Poly-zyme 10 5 25 4.4" +0.244 S.6° +0.244 6.2 +0.374 7.2 £0200 | 60" +0447 | 58" 0374
m Vit-E 10 5 25 3.4* £0.245 46" +0245 | 5.29+0374 | 64"™+0400 | 6.6™%£0.245 | 6.8+0.489
v Bhang 10 5 25 3.6™ £0.400 5.0%+0316 6.4' £0.245 6.6+ 0.400 7.0%+0.316 7.6° £0.245
v Amla 10 5 25 42750200 | 48940374 | 5.6%£0245 | 64™£0.245 | 68%£0489 | 7.0°+0447
Carbo- B o hed he hed O.Na -4
\Yi animalis 10 5 25 3.4° +0.245 489+0374 | 54™+0245 | 60™+0.316 | 6.4"'%0.245 0.374
vl - 10 5 25 3.6%+0400 | 40" +0316 | 48" +£0374 | 58 +0.200 | 6.2%0200 | 64™+0.245
vill ] 10* 5 25 32 £0200 | 34 £0244 | 34 +0400 | 36 20245 | >0 0400 | 3840200
IX - ) 5 25 14° +0245 | 4.6™+0274 | 58%+0374 | 68%+0489 | 7.2 £0374 | 74%£0.400
* Received field virus instead of vaccine strain.
# Means of five observation

Means with atleast one common superscript (a,b,c,d,e) do not differ significantly (P<0.05)




4.3

titres in these groups at all intervals The comparison
of HI titres of different treatment groups (group I to
VI) and the values in IBD vaccinated but untreated
group (group VII) revealed relatively higher titres in
all the treatment groups overall periods post IBD
vaccination. The field virus inoculated group (VIII)
showed a marked depression in HI titres in
comparison to all groups. Further the administration
of LaSota strain of RD virus vaccine at 7 day posl
IBD vaccination showed booster response on HI titres
to RD vaccine in all the groups (group I to IX) overall
the periods as evident from titres recorded 7 days post
LaSota vaccination and afterwards. However, the
booster responses due to LaSota vaccine were nol
marked on last day of observation.

Effects of different drugs/agents on histopathology
in IBD vaccinated broiler chicken

The bursal lesion score in chickens sacrificed ai
96 hrs. post IBD vaccination and at termination ol
experiment are shown in table 8 and tablc 11,
respectively. The histopathological changes produccd
by the vaccine strain of IBD virus in the bursa ol
Fabricius were marked by lymphoid nccrosis.
lymphoid depletion, epithelial invagination, ccllular
infiltration as well as interfollicular ocdema.
Additionally, changes such as hyperplasia and
vacuolation in epithelial lining and interstitial
fibrosis were also noticed. By and large the changes
were suggestive of mild to moderate effect of vaccinec
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Table - 8
Mean” + S.E. of bursal lesion score in different treatment groups of broiler chickens sacrificed at
96 hours post IBD vaccination

Group Inter- Follicular Changes Epithelial Changes Inte- Cellu- Total
& Follicu- Lymphoid Lymphoid Reticulo Vacuolar Follic Hyperplasia Epithelial Cyst Vacuolation rstit- lar lesion
Treatment lar oede- necrosis depletion epithelial degeneration ular invagination formation ial Infilt- score
ma hyperplasia cysl fibro- ration
SIS

1 0.4 1.6° 1.8 0.0 0.0 0.0 0.6° 4™ 0.6 0.0 0.6™ 0.4 0.62*
Levamisole +(.245 +0.400 *+0.200 +0 +0 +0 +(.245 +0.245 +(.245 +( +0 +0.245 +1.016
1 0.8 2.0™ 2.0 0.0 0.0 0.0 0.8 1.8" 0.8 0.6" 1.0% 0.8 0.58°
Polyzyme +0.200 * 0.447 +0.316 +0 +0.0 +0.0 +0.200 +0.374 +0.374 +0.245 +0316 | £0374 | £0.78
1 0.6™ 16" 1.6 0.0 0.0 0.0 0.6' 16" 0.6" 0.4 0.8™ 0.4° 0.68*
Vitamin E +().245 +0.245 +0.245 +0 +0 +0 +0.245 +0.245 +().245 +0.245 +0374 | £0.245 | +0.88
v 0.6* 1.8" 14" 0.0 0.0 0.0 04" 1.0" 0.0 0.0 0.2° 06" 0.50°
Bhang +0.245 +0.200 +().245 +0 +0 +0 *().245 +0 +0 +0.447 +0.0 +1.089
Vv 0.4* 1.4 1.2* 0.0 0.0 0.0 0.4° 0.20° 0.0 0.4 0.4* 0.45*
Amla +(0.245 +(.245 +0.200 +0 +() +0 +().245 +0.0 +0 +(.245 +0.295 + 800
VI 0.6" 2.0™ 1.8™ 0.0 0.0 0.0 0.6* 0.60" 0.0 0.6™ 0.8* 0.56
Carbo +0.245 +0.3106 +0.374 +0 +0 +0 +0.245 +(.245 +0 +0 +0.374 +0977
animalis

VIl 1.0° 2.2 22 0.4° 0.0 0.0 0.8" 20 1.00" 0.4 0.6™ 1.0° 0.82
No Medic- +0.316 +0.200 +0.374 +0.245 +0 +0 +0.200 +0.316 +0.316 +0.245 +0.400 +0.316 +1.110
Ation

VI 1.2 3.0 3.2 0.0 0.6' 0.0 1.2 2.6 1.8 1.6" 1.2 1.6° 1.5"

No Medic- | £0.200 | 0316 +0.200 +0 +0.245 +0 £0.200 +0.245 +0.200 +0.245 +0.200 | £0.245 | £1.358
ation

X 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

No. Med. +0 0 +0) 0 *+0 +0 +0 +10) +0 +0 +0 +0 =0

No. Vac. M

Received file virus instead of vaccine strain.
Mean of five observation
Mean bearing atleast one common superscript (a,b.c.d.e) did not differ significantly.
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Table

-11

Mean® + S.E. of bursal lesion score in different treatment groups of broiler chickens sacrificed
at termination of experiment (45 days of age)

Group Inter- Follicular Changes Epithelial Changes Inte- Cellu- Total
& Follicu- | Lymphoid | Lymphoid Reticulo Vacuolar | Follicular | Hyperplasia Epithelial Cyst | Vacuolation rstit- lar lesion
Treatment | lar oede- necrosis depletion cpithelial | degeneration cyst invaginatien | formation ial Infilt- score
ma hyperplasia fibro- ration
sis
1 0.2’ 1.0 1.0™ 0.0 0.0 0.0 0.00 0.400* 0.00 0.0 0.00 0.0 0.22
Levamisole | +0.200 +0.316 +0.0 +0 +0 0 +0 +0.245 ) +0 +0.0 0.5
1t 0.4* 1.2°¢ 1.0% 0.0 0.0 0.0 0.60* 0.600" 0.00 0.0 0.400° 0.2 0.307*
Polyzyme +0.245 +0.200 +0.316 +0 +0 +0 +0.240 +0.245 ) +0 +0.245 | £+0.20 +118
m 0.0 1.0 0.8° 0.0 0.0 0.0 0.00 0.400° 0.00 0.0 0.2' 0.00 0.200°
Vitamin E +0 +0.316 +0.200 0 +0 +0 +0 +0.245 ) +0 +0200 [0 +0.083
v 0.0 1.0 0.6* 0.0 0.0 0.0 0.00 0.200° 0.00 0.0 0.00 0.0 0.15*
Bhang +0 +0.000 +0.245 +0 +0 +0 +0 +0.200 ) +0 +0.0 +0 +0.77
\Y 0.0 038" 0.6 0.0 0.0 0.0 0.00 0.200* 0.00 0.0 0.0 0.0 0.133*
Amla 0 +0.200 +0.245 0 *+0 +0 +0 +0.200 ) +0 +0 +0 +0.079
Vi
0.0 1.0 1.o™ 0.0 0.0 0.0 0.20° 0.400° 0.0 0.20 )
Mﬁna +0 £0.316 £0.0 £0 +0 +0 +0.200 +0.200 0.00 £0 +0245 | 99 0.23
R“v_ Medic- 0.60* 14> 1.2™ 0.0 0.0 0.0 04° 1.00* 0.400° 0.0 0.40* 0.6 0.48°
ation +0.245 *+0.245 +0.200 +0 0 0 +0.245 +0.200 +0.245 +0 +0.245 +0.245
VI * 0y . h o« 3 a 7. h
No Medic- 1.00 1.8 1.4* 0.0 0.0 0.0 1.00 1.80 ) 1.00 0.600 0.60 1.6 0.90°
ation +0.200 +0.200 +0.245 0 +0 +0 +0.200 +0.245 +£0.200 +£0.245 0400 | £0.245
.m/o. Med./ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
No. Vac. 0 +0 £0 £0 +0 +0 +0 +0 +0 +0 +0 +0 +0

B3

# Means of five observation
Means with atleast one common superscript (a,b,c) did not differ significantly (P<0.05)

* Received file virus instead of vaccine strain.
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4.4

virus on bursa of Fabricius in experimental chickens.
The overall lesion score suggested that present

vaccine strain still retained residual pathogenic
effect.

On perusal of these table it appecarcd that the
total lesion score was below one in IBD vaccinated
chickens. The virus produced considerable effcct on
lymphoid cells of the bursal follicles as evident from
changes such as lymphoid depletion and lymphoid
necrosis. The mean lesion score was highest in birds
which received only IBD vaccine but no medication
(gr. VII). The different drugs/agents given in
treatments groups (gr. I to VI) helped in reduction of
bursal lesion score as depicted (table 8 & 11). Among
the treatment groups the lowest lesion scorce was
detected in amla treated group followed by bhang.
carbo animalis, Polyzyme, levamisole, and Vitamin L
group during 96 hours post IBD vaccination. However
at termination of experiment (45 day of age) lesion
score was lowest in amla treated group followed by
bhang, Vitamin E, levamisole carbo animalis.
polyzyme treated group. No changes werc noticed in
the control group (gr. IX) which neither received 1BD

vaccine nor any medication.

Effect of selected drugs/agents or Bursa: Body
weight ratio in IBDV vaccinated broiler chickens.

The bursa weight, body weight and bursa: body
weight ratio which ranged from 1.895 to 2.290 in
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Table 9.

Effect of different drugs on Bursa weight , Body weight and Bursa : Body weight ratio of
IBD vaccinated chickens 96 hours post IBD vaccination.

Vaccination age (in days) Bursa Body Bursa :
Group Treatment IBDV RDV RDV weight (g) weight (g) Body wt.
(IV 95 strain) | (F-strain) | (LaSota strain) ratio
I Levomisole 10 5 25 0527°£0.009 | 250™'+9.140 | 2.106™ +0.040
2hy
[ Polyzyme 10 5 25 05280011 | 264+ x10.587 | 2006720030
3
I vit.- 10 s 25 0567+ 0008 | 25528318 | 2P 0046
03
v Bhang 10 5 25 0530, 0.008 | 232* so014 | 22847 £0055
de
v Amla 10 5 25 0604+ 0010 | 270' si0300 | 27 0052
od
Vi | Carbo animalis 10 5 25 0557+ 0006 | 262 s6.340 | 21 *0031
b
vil - 10 5 25 0478 0006 | 243 £7.778 | 967 0050
v - 10+ 5 25 0514's 0,007 | 223 +7.899 | 230% 0046
X - s 25 04892 0009 | 250 zos44 | 1891 £0033
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Received field virus instead of vaccine strain
Means having one common superscript (a,b,c,d,e) do not differ significantly ( P < 0.05)




Table - 10.
Effect of different drugs / agents on bursa weight , body weight and bursa : body weight ratio of IBD vaccinated
chicken on 35 days post IBD vaccination

o=

Group Treatment Age at vaccination ( days ) Bursa weight (g) | Body weight (g) Bursa : Ea.w Weight
1BDV RDV RDV ratio
(1V95 strain) (F- strain) (LaSota strain)

_ Levamisole 10 5 25 1654 + 0.019 1446" + 25.56 1.144° +0.017
i Polyzyme 10 5 25 1.514° £0.050 | 1464™ £64.91 1.034™ +0.024
n Vitamin—E 10 5 25 1666 £0.013 | 1447 £45.73 LISI* £0.028
v Bhang 10 5 25 1.843¢ £ 0.015 1565° *33.54 1.177° £0.018
v Amia 10 5 25 1.807% +0.005 1526™ *21.76 1.184° £0.014
vi Carbo animalis 10 5 25 1.590° £ 0.011 1457™ + 34.51 1.091* £ 0.018
vi - 10 s 25 1.130° +0.039 1246 +37.20 0.907* + 0.022
Vil ) 10* 5 25 1.042° £0.031 1175* +48.50 0.886" +0.017
X - - 5 25 0.946* £ 0.014 1246* +30.76 0.760" + 0.016
*

Received field virus instead of vaccine virus.

Means with atleast one common superscript (a,b,c,d.e,f,g) did not differed significantly (P<0.05)
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4.5

different groups of birds (group I to IX) shown in
table 9. Again the B:BW ratio recorded at termination
of .experiment is shown in Table 10. The bursa - body
welght ratio at 45 days (termination of experiment
ranged from 0.761 to 1.185. The perusal of tablc
revealed that B:BW ratio at 96 hours post IBD
vaccination in all the group, differ significantly from
each other. The B:BW ratio was higher for drug
treated groups when compared with the value in casec
of group VII (untreated but vaccinated) and group IX
(untreated and unvaccinated). However, the group
VIII (received field virus instead of vaccine strain)
had the highest B:BW ratio among all groups. Similar
trend were observed in case of birds sacrificed at the
termination of experiment (Table 10) except the
values were markedly lower than the values recorded
at 96 hours post IBD vaccination (as evident from
table 9 and 10).

Effect of selected drugs/agents on body weight gain
and feed conversion ratio in IBD vaccinated broiler

chicken

The body weight gains and feed conversion ratios
in different treatment groups are shown in tablc 12.
The body weight gain was lowest in case of group
VIII (received field virus instead of vaccine)group
VIII (received field virus instead of vaccine) followed
by control group (Gr. VII) and group IX. Whereas, the
values were invariably higher in case of different
treatment groups (group I to VI). When compared with
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Table 12.
Effect of different agents on certain growth parameters in chickens.

Group Treatment Age of vaccination (days) Mean’ + S.E. FCR Percent
Mortality
IBDV RDV RDV Initial body weight (g) on Final body weight (g) on 45 Body weight gain (g) on 45 day
(1V95 Strain) (F - Strain) (Lasota strain) 2™ day of age day of age of age
1 Levamisole 10 5 25 46.23% +0.269 1501.49° +31.29 1455.26° + 18.572 2.28 25
n Polyzyme 10 5 25 47.10™ +0.500 1453.72° +47.40 1406.66" + 16.05 2.33 5.0
] Vit- E 10 5 25 44447 £ 1.230 1506.04*" £ 58.11 1461.577+28.217 2.38 2.5
v Bhang 10 5 25 29.21% £ 0.428 1616.33" % 64.00 1567.11° + 16.950 245 25
v Amla 10 5 25 48.21M +0.322 1561.46% + 39.21 1513.25% + 20.450 2.39 0.0
Vi Carbo animalis 10 3 25 48.20% £0.122 1488.74" + 24.24 1440.52° 21479 . 2.30 25
vil - 10 5 25 43927 £ 0.311 1283.64" + 31.12 1239.72% + 22.900 2.40 5.0
]
Vil - 10" 3 23 3536 £0.831 1237.37* + 39.89 1192.00' + 27.267 2.52 75
IX - - s 25 17227 £ 0512 1330.10" % 38.42 1282.88" + 26.21 2.31 12.5

kg

Received field virus instead of vaccine strain.
# Means of five abservation.
Means with atleast one common superseript (aboe.d.e) did not differed significantly (P<0.03)

NS = Non-S/gaiticand—
. ' Sl




4.6

group VII, VIII and IX. The body weight gain was
highest for bhang treated froup followed by amla, Vit.
E, levamisole, Carbo animalis and polyzyme treated
group. Analysis of variance showed the body weight
gain in bhang treated group was significantly higher
than all other groups.

The feed conversion ratio was highest in group
IV followed by group VI and was lowest in group IX.
The general trend suggested that whereas the ratios
were poor in bhang treated group and the group which
received field virus, it was comparatively better in
birds receiving different treatments other than bhang
treated group. Within the treatment groups loweslt
FCR was visible in levamisole treated group.

Cutaneous basophilic hypersensitivity (CBH)
reaction

4.6.1CBH reaction of broiler chicken to DNCB

The skin sensitivity responsc to
Dinitrochlorobenzene (DNCB), being evaluated as
cutaneous basophilic hypersensitivity (CBH), at 12,24
and 48 hours post challenge was recorded (Table -13)
The CBH response developed gradually and attaincd
its peak at 24 hours post challenge and declined
thereafter. The perusal of table revealed a signilicant
increase in skin thickness 24 hours post challengu
among the treatment groups. Further, on comparison
the group which received drugs/agents along with IBD
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Table - 13
Effect of different drugs/agents on CBH reaction to DNCB in chicken.

Group Mean* + SE of increase CBH after DNCB challenge (mm) Mean * SE of skin_(hours post challenge) afier DNCB challenge (mm)
12 Hours 24 Hours 48 Hours 12 Hours 24 Hours 48 Hours
1 0.49™ 061" 0.54™ 1.675 1.185 2018 1.408 1.852 1.312
Levamisole | +0.036 +0.067 +0.039 +0.121 +0.042 +0.091 +0.028 +0.056 +0.036
I 0.38™ 0.53™ 041 ™ 1.370 0.99 1.841 1.311 1.241 1.200
Polyzyme | +0.023 +0.089 +0.023 +0.093 +0.029 +0.204 +0.074 +0.120 +0.990
m 042™ 0.58™ 0.50™ 1.608 1.188 1.992 1.402 1.789 1.289
Vitamin E | +0.030 +0.032 +0.023 £0.121 +0.058 +0.216 +£0.192 +0.512 +0.037
v 045 0.59™ 049 1.659 1.209 1.979 1.389 1.766 1.276
Bhang +0.027 +0.050 +0.031 +0.042 +0.066 +0.008 +0.042 +0.611 +0.811
v 053™ 0.68° 0.60™ 1732 1.202 2.091 1411 1.988 1.388
Amla +0.012 +0.076 +0.032 +0.087 +0.022 0.072 0.074 0.312 +0.120
\ 0.48™ 0.60™ 0.46™ 1.616 1.136 1.934 1.334 1.751 1.291
Carbo +0.029 +0.084 +0.035 +0.171 +0.114 +£0.190 +0.220 +0.009 +0.128
animalis
vil 030" 0427 o™ 1.249 0.949 1.589 1.169 1.408 1.098
No Medic- | +0.042 +0.063 +0.039 +0.096 +0.052 +0.136 +0.068 +0019 +0.082
ation
vil 021™ 0.30° 020 1.143 0.933 1312 1.012 1.186 0.986
No Zﬁ:? +0.016 +0.034 +0.018 +0.017 +0.096 +0.052 +0.186 +0.322 +0.127
ation
1X 0.36™ 0.62° 0.49™ 1.715 1.355 212 1.504 1923 1433
No.Med/ | +0.033 +0.034 +0.037 +£0.128 +0.116 +0.121 +0.310 +0.009 +£0.132
No. Vac.
CBH - Cutaneous Basophilic Hypersensitivity
%

Mean of five observation

Means with common superscript (a,b,c) did not differed significantly (P<0.01)




vaccine revealed an improvement over the responsc
shown by the group which received only IBD vaccince
alone (gr. VII). When compared the group which did
not received either treatment or IBD vaccine (Gr. IX),
with group which received only IBD vaccine (Gr.
VII), it was found that there was some degree of T-
Cell activity suppression in IBD vaccinated and
untreated group as evidenced by low CBH responsc.
The treatment effect using different drugs/agents on
the CBH response showed that the highest responsc to
DNCB was elicited by amla treated group followed by
levamisole, Vitamin E, bhang, Carbo animalis and
polyzyme treated groups.

In general thickened skin, induration and scab
formation were found which was more pronounced in
control (Gr. IX), levamisole treated group (Gr. 1) and
amla treated group (Gr. V). Histologically, the
changes in the abdominal skin, was of delayed typc
hypersensitivity which were characterized by ocdema
marked infiltration of dermis with mononuclear cclls.
heterophils and monocytes.

4.6.2CBH response by broiler chicken to PHA-P

The injection of PHA-P is presented in table-14.
The perusal of table revealed that a signiflicant
increase in skin thickness was only found at 24 hours
post challenge among different treatment groups (gr. |
to VI). Further the result showed that therc was
increase in CBH response, as evidenced by skin
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Table - 14
Effect of different drugs/agents on CBH reaction to PHA- P in chickens.

Group Mean* + SE of CBH response after PHA -P (Tuberculin) challenge Mean * SE of skin (hours post challenge) after PHA-P challenge (mm)
& (mm)
Treatment 12 Hours 24 Hours 48 Hours 12 Hours 24 Hours : 48 Hours
1 053%™ 0.70° 064~ 1.720 1.190 2.119 1.419 1.971 1.331
Levamisole +0.041 +0.081 +0.013 +0.148 +0.099 +0.121 +0.186 +0.022 +0.091
1l 044 ™ 0.59™ 0.46™ 1.442 1.002 1.961 1.371 1.671 1.211
Polyzyme +0.033 +0.019 +0.062 +0.634 +0.129 +0.590 +0.291 0.121 0.212
[ 0467 0.63" 0.54 ™ 1.653 1.193 2.048 1418 1.853 1.313
Vitamin E +0.019 +0.512 +0.036 +0.431 +£0.222 + 0.066 +0.422 +0.081 +0.054
v 051 0.66™ 058" 1.710 1.200 2.09 1.43 1.876 1.296
Bhang +0.121 +0.098 +0.120 +0.510 +0.520 +0.098 +0.062 +0.069 +0.035
Y 060 0.74° 068" 1.814 1214 2.191 1451 2.059 1.379
Amla +0.090 +030 +0.009 +0.321 +£221 +0.098 +0.147 +0.012 +0.122
7 0.50 ™ 0.69™ 0.58 ™ 1.706 1.126 2.034 1.364 1.868 1.298
Carbo +0.066 +0.059 +0.036 +0.122 +0.310 +0.163 +0.069 +£0.122 +0.088
animalis
Vi 0.33™ 0.48" 0.35™ 1.310 0.980 1.661 1181 1.359 1.009
No Medic- +0.052 +0.069 +0.011 +0.321 +0.069 +0.012 +0.055 +0.031 +0.011
ation
v 0.26 ™ 0.36° 029+ 1.183 0923 1.139 1.031 1.278 0.988
No Medic- +0.066 +0.035 +0.038 +0.631 +0.211 +0.322 +0.162 +0.042 +0.009
ation
1X 043™ 0.69° 0.58 > 1.830 1.400 2.234 1.544 1.988 1.408
ﬂo. d&.\ +£0.051 +0.034 +0.066 +0.003 +0.111 +0.009 +0.059 +£0.034 - +0.029
0. vac.

CBH - Cutaneous Basophilic Hypersensitivity.
* Means of five observation

Means with common superscript (a,b,c) do not differ significantly (P<0.05)



thickness, due to different drugs agents treatment (Gr.
[ to VI) in comparison to the group which did not
received any treatment (Gr. VII). When comparcd with
the control group which did not received ceither
treatment or IBD vaccine, the IBD wvaccinated and
untreated group (Gr. VII) showed low CBH responsc
(Table-3). In general, the effect of different
drugs/agents showed that the highest CBH response
was achieved by amla treated group followed by
levamisole, carbo animalis, bhang, Vitamin E and
polyzyme treated groups.

In general erythrema followed by pallor was
observed accompanied by thickening of skin. The
histological changes present in the abdominal skin
were characterized by oedema, diffuse infiltration of
the dermis with polymorphonuclear granulocytes and
mononuclear cells. There was a marked thickening and
hyperkeratinization of stratum cornéum.

4.6.3Cutaneous Basophilic sensitivity reaction of broiler
chickens to PPD (tuberculin).

The results of CBH to PPD are shown in table-15.
The perusal of table reveals that a maximum
responsiveness of the chickens was observed at 24
hour post injection. Furthermore, a significani
increment was recorded at 24 hours post injection’
among different groups (I-IX). Compared with the
group which did not received either drugs/agents or
IBD vaccine (Gr. IX) with the group which did
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Table - 15
Effect of different drugs/agents on CBH reaction to PPD (Tuberculin) in chickens.

Group Mean & SE of CBH response after PPD (Tuberculin) Mean * SE of skin thickness (hours post challenge) after DNCB challenge (mm)
& challenge (mm)
Treatment 12 Hours 24 Hours 48 Hours 12 Hours 24 Hours 48 Hours
1 0.36 0.53* 0.41™ 1.498 1.138 1.908 1.378 1.724 1.314
Levamisole +0.041 +0.012 +0.032 +0512 | £0411 | £0432 | 20300 | +0.034 +0.122
n 0.26" 0.43™ 0.30™ 1.260 1.000 1.730 1.300 1.696 1.266
Polyzyme £0.011 +0.060 +0.070 +0.021 | +0.120 | £0.035 | £0.077 | £0.071 +0.033
1 0.32™ 0.50* 0.39 ™% 1.462 1.142 1.881 1.381 1.689 1.299
Vitamin E +0.031 +0.211 +0.009 +0.121 | +0.089 | 0921 | +0.123 | +0.066 +0.51
v 03s™ 0.46™ 0.38"™ 1.548 1.198 1.781 1.321 1.626 1.246
Bharg +0.045 +0.038 +0.066 £0.161 | 0612 | 0054 | 0362 | *0.121 +0.034
\% 0.49™ 0.63" 0.58 ™ 1.693 1.203 2.030 1.400 1.891 1.311
Amla +0.032 +0.055 +0.0306 £0.312 | +0444 | £0.300 | £0062 | +0.033 +£0.120
Vi 0.30™ 0.49" 0.39 ™ 1.366 1.066 1.731 1.241 1.590 1.200
Carbo animalis +0.033 +0.069 +0.057 +0.319 | 0078 | £0.351 | +0.066 | +0.012 +0.031
Vit - " .

No Medic- 0.20 0.34" 0.31° I 1.100 0.90 1.433 1.093 1.313 1.003
ation £0.0216 +0.023 +0.044 ' #0011 | 20031 | £0.211 | 0126 | *0.121 +0.111
Vil - . - -

No Medic- 0.16 0.22° 0.19 1052 892 1.22] 1.001 1.150 .960
ation +0,032 +0.077 +0.012 © %0055 | £0073 | £0019 | 0034 | +0.069 +0.032

1X “ U “

No. Med. 0.30 .52 ! 0.39 1.622 1.322 1.882 1.362 1712 1.3

No. Vg, 0007 ou2 £0.030 £0069 | £0054 | 20010 | +0021 | 20088 00124

CBH ~ Cutaneous Basophilic Hypersensivity
Mean of tive observation
Means with atleast one common superscript (a,b,¢,d) did not ditfered significantly
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4.7

re(feived only IBD vaccine and no treatment (Gr. VII).
A immuno Suppressive effect was founds evidenced by
fiecreased skin thickness. On further perusal a;1
Increment in CBH response was found in case of the
groups which received drugs/agents along with IBD
vaccine (gr.I-VI), in comparison with the group which
received IBD vaccine and not any treatment (gr. VII).

In general maximum CBH response was revealed by
amla treated group followed by levamisole, Vit -L,
carbo animalis, bhang and polyzyme treated group.

Histopathological examination of the section of

PPD injected skin revealed a pronounced infiltration
of mononuclear cells. Infiltration of mononuclcar
cells.

Challenge study

The result of challenge study revealed no clinical
sings in the treatment groups. No mortality was
recorded in vaccinated and treated group (gr. I-VI)..
Highest mortality was recorded in group which
received field virus instead of vaccine strain (gr.
VIII) followed by IBD unvaccinated (gr. I1X) and IBD
vaccinated and untreated group (gr. VII) (table 17).

IBDV antigen was demonstrated in bursa ol

Fabricius by AGPT seven days aftcr challenge in
unvaccinated and untreated group (gr. IX) and group

which received field virus (gr. VIII).
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Table - 16
Mean” + S.E. of bursal lesion score in different treatment groups of broiler chickens sacrificed
on 7 day post challenge.
Group Inter- Follicular Changes ___ Epithelial Q..w:m. es _=~~.? ﬁo___“-‘ _o._wm%
& Follicu- [ Lymphoid | Lymphoid Reticulo Vacuolar | Follicular | Hyperplasia ‘ mum___n_:._ O.Va_ Vacuolation rs| ._.m il po
Treatment | lar oede- necrosis depletion cpithelial | degeneration cyst invagination | formation 1a |
ma hyperplasia fibro- ration
SIS
. 0.18
1 0.7 0.8 08" 0.0 0.0 0.0 0.00 0.200 0.00 0.0 0.00 0.0
Levamisole | +0.245 | +0.200 +0.200 0 +0 +0 +0 +0.245 : +0 £00_ | =+ 00_ w W.NNu
I 0.4 1.2° 1.0" 0.0 0.0 0.0 0.80" 0.800™ 0.00 0.0 0.200 m.wo%oc 042
Polyzyme +0.200 | £0.200 +0.0 +0 +0 +0 +0.200 +0.200 +0 +0245 | ¢+ = 207
1 0.0 1.2° 0.8" 0.0 0.0 0.0 0.00 0.400" 0.00 0.0 0.00 m.w 025
Vitamin E +0 +0.200 +0.200 +0 +0 £0 +0 +0.245 +0 £000 | * 205
v 0.0 1.0° 0.6* 0.0 0.0 0.0 0.00 0.200° 0.00 0.0 0.00 0.0 020
Bhang +0 +0.000 +0.245 +0 +0 +0 +0 +0.200 ) +0 +0.0 +0 +0. J
v 0.0 0.8* 0.6* 0.0 0.0 0.0 0.00 0.200* 0.00 0.0 0.00 m.o m. A_um%
Amla +0 +0.200 +0.245 +0 *+0 +0 +0 +0.200 +0 +0 0 +0.
Vi ; - . . 0.200° | 0.0 0.26'
0.0 1.0*" 0.8 0.0 0.0 0.0 0.20 0.400 0.0 .
Carbo +0 £0316 | £0200 |20 £0 £0 £0.200 +0.245 0.00 +0 £0245 | £00 | 066
animaiis
Vil . . 10 4 z 40" 0.40° 0516
. 0.6 1.4 12" 0.0 0.0 0.0 0.4 1.20 0.200 0.0 0.
Mwozaa- £0316 | £0.245 £0.200 0 +0 £0 £0.245 +0.200 £0245 | 20 +0245 | £0245 | +083
n
VI * N . . . . . " 20" 0.600° 04" 1.2 1.366"
. 1.2 1.6 16" 1.8 16 1.2 1.200 1.60 1.20 } .
mm.ozza_n- +0200 | +0.245 +0.245 £0.200 +0.245 +0200 | £0.200 +0.245 +0.200 +0.245 +0245 | £002 | £0405
1X 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 X
N Ved/ |+ £0 £0 0 £0 £0 £0 £0 +0 0 0 £0 0

0

*®

# Means of five observation :
Means with atleast one common superscript (a,b,c,d) did not differ significantly (P<0.05)

Received file virus instead of vaccine strain.
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The bursa : body weight (B:BW) ratio on scven
day post challenge (42 day of age) showed a lower
B:BW ratio in case of IBD unvaccinated and untreatced
group (gr. IX) in comparison to group VII, which
received IBD vaccination and: no treatment. Among
the treated groups, highest B:BW ratio was recordcd
in bhang treated group followed by amla, levamisolc,
Vitamin-E, Carbo animalis and polyzyme treated
group (table 17).

Histopathological examination of bursa (bursa
score) of birds challenged with IBDV showed mild
damage as evidenced by lesion score (table-16). The
highest lesion score was recorded for group followed
by group VII. The group VIII, which received ficld
virus instead of vaccine strain showed damage to
greater degree. Among the treatment group the lowest
lesion score was recorded by amla treated group
followed by levamisole, bhang, Vitamin-E, carbo-
animalis and polyzyme treated group.

90



Table -17.
Effect of different drugs / agents on bursa weight , body weight and bursa : body weight ratio of IBD vaccinated
Chicken 7 day post challenge ( 32 days post IBD vaccination)

Group Treatment Age at vaccination ( days ) Bursa weight Body weight (g) Bursa : body (No. of No. of
1BDV RDV RDV B & Weigh I rtalit
eight sample | mortality
(1V9S strain) (F-strain) | (LaSota strain) ratio Positive /
for No. of
Virus/ birds
No. of taken
Sample
taken)
J Levamisole 10 5 2 17030008 | ¥ O3 L 109 s0012 055 o2
<
t Polyzyme 10 5 2 1612 o019 | 101272321 1.00" £ 0.019 05 0/12
{
n Vitamin-E 10 5 2 18215 £0013 | '087 =326 | 070¢ +0.031 055 02
]
v Bhang 10 5 25 18315 0012 | 1620 £6.29 1.130° 0011 05 /12
J
v Amla 10 5 25 L616° £0033 | U199 1.113* +0.009 05 012
VU Carbo animalis 10 5 2 1.270° 0062 | 12682467 1.001™ £ 0.017 0/5 onz
b
i . 10 5 25 1012 0031 | 114822222 | ggg1+ 40011 0/ 112
Vit ; 10 5 25 0722 +0.110 | 1012 21649 4 413 40021 45 mn2
X , ; 5 2 0894® 0051 | 'PT 1257 0.689" +0.016 35 6/12

Received field virus instead of vaccine virus.

Means with atleast one common superscript (a,b.c,d,e.f,g) did not differed significantly (P<0.05)
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Fig. 1 Microphotograph of bursa of Fabricius showing depletion and

necrosis of lymphocytes.
(H & E x 150)

Fig. 2 Microphotograph of bursa of Fabricius showing marked ocdema

In interfollicular space.
(H & E x 150)




Fig. 3 Microphotograph of bursa of Fabricius showing vacuolation of
Plical epithelium.
(H & E x 150)

Fig. 4 Microphotograph of bursa of Fabricius showing with
Accumulation of oedematous fluid.
(H & E x 150)



Fig. 5 Micrephotograph of bursa of Fabricius showing necrosis
Of lymphocytes degeneration
(H & E x 150)

Fig. 6 Microphotograph of bursa of Fabricius showing with
Accumulation of oedematous fluid.
(H& E x 150)



Fig. 7 Microphotograph of bursa of Fabricius showing depletion and
Necrosis of lymphocytes.
(H& E x 150)

Fig. 8 Microphotograph of bursa showing degenerative changes

in the bursal follicle .
(H & E x 150)



Fig. 9 Microphotograph of abdominal skin after 48 hours of injection
of PHA-P showing infiltration of mononuclear cells.

(H & E x 150)

Fig. 10 Microphotograph of abdominal skin showing oedema at 24 hrs.

Post challenge. :
(H & E x 150)



Fig. 11 Microphotograph of abdominal skin showing infiltration of
Heterophils .
(H & E x 150)

Fig. 12 Microphotograph of abdominal skin showing mild degeneration with
Infiltration of polymorpho nuclear cells.
(H & Ex 150)



Fig. 13 Microphotograph of abdominal showing diffuse infiltration of
Monocytes.

(H & E x 150)

Fig. 14 Microphotograph of abdominal skin showing hyperkeratosis of

epithelium.
(H & E x 150)



CHAPTER V

DISCUSSION



Infectious bursal disease (IBD) is an acute highly
contagious immunosuppressive viral disease of young chicken
which causes great economic losses directly through death and
indirectly through damage of immune system. Since the formal
documentation of disease by Cosgrove (1962) in broiler, the
discase was reported from all poultry producing pockets
including India (Mohanty et al., 1971) and from Bihar (Singh
et al; 1994b; Sinha, 1997). Initially, the disease was caused by
classical virus of serotype type I IBDV, producing mild
clinical or subclinical infection resulting in poor growth and
immuno suppression with low mortality. To combat the
disease, effective vaccination was practiced using mild or
intermediate strain vaccine. Around 1989 a new form of 1BD
struck the poultry which complicated the scenario owing to
heavy mortality even in flocks which had been vaccinated with
mild or intermediate strain vaccine. The virus identificd. as
very virulent strain, was able to break the maternal antibody
barrier causing mortality as high as 70-100%in susceptible
flock. A number of measures werc tried by the owncers of
different farm with a view to minimize the economic losscs as
well as to check the propagation of virus in the surroundings.
These included repeated vaccination with same intcrmediate

strain IBD vaccine in the face of outbreaks as wcll ax
administration of antibiotics, electrolyte, superdietary vitamin
A, Vitamin-E, as well as known immunomodulators like

Zeetress, levamisole etc. Although, these treatments were not
performed under controlled condition but there were
indications of reduction in number of death and improvement
in body weight gain ,however, the outbreak duc (o vvIBD
continued unabated. To control the infection by very virulent
strain IBD virus a more invasive vaccine (commonly called
intermediate plus or invasive strain or moderate hot strain),
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cap'able of Stimulating immunity in presence of maternal
antibody, was introduced. The vaccine invoked desired immunc
resPonse, however, it caused mild immunosuppression and
residual pathogenicity. The study conducted in this department
.further confirmed the residual pathogenicily and invasivencss
inherent in this vaccine (Kumar, 1998). This study also
limelighted the immunosuppressive effect of this necw vaccine
strain. It is in this backdrop of the above study as well as
taking into account the earlier reports the residual
pathogenecity of the vaccine strain, it was fclt necessary (o
look for some alternative approach which could cfllicicently
counter the complications that accompany this vaccination to
make this vaccine more acceptable to the poultry farmers. The
efficacy of certain immunopotentiating drugs/agents in
controlling the after effects of newly introduced vaccinec.

The immune responses to IBD virus vaccine (IV 95 strain)
in broiler chicken at different intervals post vaccination in
different treatment groups are shown in table 6. The perusal of
this table revealed that the seroconversion occurrcd by scven
day post IBD vaccination. A number of workers have reported
seroconversion between 3-7 days post infection/vaccination
(Ley et al., 1983; Dash et al., 1991; Thangavelu et al.. 1993
Kumar, 1998). On the other hand several workers have also
reported seroconversion by 14 day post vaccination (dpv) when
the birds were carrying maternal antibody (Hirai et al.. 1972
Ley et al., 1983; Zorman Rojs et al., 1996; Kumar, 1998).
However, in the present study the birds werc ncgative for the
presence of Mab at the time of vaccination. Besides, the

vaccination in present case was carried out at 10 days of age.

Both Mab level and age factor are considered to affcct the

immune response to IBD vaccine CGordon and Jordan. 1982
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Goddard et al; 1994; Tsai et al., 1995; Kumar et al; 2000). The
present finding of seroconversion to IBD vaccine by seven dpv
may be explained on above grounds as the vaccination in the
present study was conducted on 10 day of age. Further, the
éerocon.version which was first detected at 7 dpv showed
increasing trend till the last day of observation (35 dpv) in
drug treated group except polyzyme treated group where the

increase in antibody titre continued only by 28 dpv. In case of

vaccinated but untreated group (group VII) and group which
received field virus (Group VIII) the increase in antibody titre
continued only by 28 dpv. The result also demonstrated that
the antibody levels in different drug treated groups Wwerc
invariably higher post IBD vaccination than the titres recordcd
in vaccinated but untreated group (Gr. VII). This clearly
suggested that all the six drugs/agents employed in this study
were effective in enhancing the immune response to IBD
vaccine. A number of workers have reported applications of
various agents/drugs in IBD infected/vaccinated birds as
antistress, adaptogenic and immunopotentiator in order (o
combat the immunosuppressive effect of virus as well as to
harness the potentials of vaccines to a maximum level (Mcllroy
et al., 1993, Singh and Dhawedkar, 1993; El-Zanty, 1994,
Panda and Rao, 1994; Skalan et al., 1994; Franchini et al.,
1995; Rao et al., 1995; Szigeti et al., 1998; Sadekar et al.,
1998a; Sadekar, 1998b; Kolte et al., 1999; Saravanabava el al..
1999; Gromov, 1999; Sofei and Bucur, 1999; Wu et al., 2000
Amakye et al., 2000; Mohanty _eXxal 2000. The present
findings are in agreement with'the observation made by carlicr

workers.

During the present investigation, the AGPT was routinely
employed for detection of antibodies and its titre againsl

94




IBDV. Several workers have reported the application of AGPT
for demonstration of antibodies and its level against IBDV
(Schneider and Haass, 1969; Hirai et al., 1974 Wyeth and
Cullen, 1976; Wilke et al., 1978; Wood et al., 1979). Though a
number of workers found merit in ELISA and SNT over AGPT
.(Nicholas et al., 1985; Soleno et al., 1986; Dash et al., 1991;
Synder et al., 1992; Desh Pande and Muniyappa, 1996; Mangla
gowri et al., 1996), there is general consensus that AGPT is a
specific, easy to perform and highly reproducible (Wilkc et al..
1978; Dash et al., 1991; Thangavelu, et al., 1993). In the
present study also this test was found to be easily reproducible
and easy to perform and hence used routinely. In general upto
three precipitin lines were discernible when reference antigen
and hyperimmune serum were employed. However, only one to
two precipitin lines were seen between the central well
containing reference antigen and peripheral well containing
test serum samples. Whereas, the first precipitin lines appearcd
between 16 to 30 hours depending on variation in room
temperature and was closer to the antigen well, second
precipitin line generally appeared between 30-48 hours, and
was midway between antigen and antiserum wells. The third
precipitation line when detected appeared between 48 to 72
hours and was closer to antiserum wells. A number of workers
reported similar pattern of precipitin lines in AGPT employing
IBD antigen and antibody (Faragher, 1971; Hirai et al., 1974
Wilke et al., 1978; Takase et al., 1993). However variation in
precipitin lines with IBD antigens and antibody system have
also been reported (Takase et al., 1993). A number of factors
determine the pattern of precipitation line antibody
concentration of antigen and antibody (Wood et al., 1979:
Mohanty et al., 1981). Hence, some variations in pattern ol
precipitin lines are possible.
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It may be mentioned that IBD virus has suppressive effect
on immune responses to various vaccines whereas normally the
response to IBD vaccine itself remain unaffected. Therefore,
the use of such immunopotentiating agent for enhancing the
response to IBD vaccine may not seem proper. However, in
such a scenario where the birds are continuously exposed to
sevecral other immunosuppressive agents, infectious or
otherwise including one most commonly encountered, the
aflatoxin and also where the nutritional requirements of the

——birds are not provides to the optimum level, it would not be
proper to expect getting normal immune responses to vaccines
including IBD vaccines. Under such circumstances the
relevance of immunopotentiating agent similar to once uscd in
the present study cannot be denied. Besides, there are also
reports that factors like stress, climatic change and several
other unknown or known factors, can adversely affect the
immune response to vaccines (Saran and Sharma, 1996).
Accordingly it has become common practice to use some agents
of proven immunopotentiating effects as an adjunct to
vaccination programme, so that the immune responses of the
vaccine expresses the fullest level. The relatively better
immune responses recorded in different treatment groups
(group 1-VI) for the different intervals may be due to
antistress, adaptogenic and restorative effects of drugs/agents

used (Table — 6).

Levamisole is a broad spectrum anthelmintic commonly
used in veterinary and human medicine. In addition, it has been
widely used as immunopotentiating agent in human, livestock
and poultry to enhance the vaccinal responses (Panigrahy et
al.. 1979; Hogarth-Scott ef al., 1980; Panda and Rao, 1994;

b
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Shadaksharappa er al., 1998; Kalita and Dutta, 1999; Mohanty
et al., 2000). In the present study levamisole treated birds
(group I) exhibited comparatively higher antibody titre to IBD
vaccine at all intervals post IBD vaccination when compared
with other groups (group II, VII & VIH) for the corresponding
periods. Several workers have reported the application of
levamisole in IBD vaccinated chicken and also reported
enhancement of immune response in treated groups
(Shadaksharappa, 1998; Mohanty et al., 2000) which support
the present finding. It may be mentioned that in most of thc
cases levamisole is used in livestock and poultry as an
immunomodulator to enhance immune responses to diffcrent
vaccines in immuno-compromised animals. IBD virus is a
proven immunosuppressant which immuno compromises the
birds to immune response to several vaccines including RD
vaccine and the drug like levamisole is being uscd in such
cases to enhance antibody level (Singh and Dhawedkar, 1994a).
However, application of this drug for enhancement of antibody
titre to IBD vaccine itself is a new approach and need
consideration whether it is at all necessary. This is so because
there appears to be dearth of information on failure of immunc
response to IBD vaccines to an unprotective level. However.
such a situation cannot be denied when the birds arc
immunosuppressed  prior to receiving IBD  vaccinc.
Immunosuppression due to aftatoxin and other mycotoxin is
widespread and well documented (Allan et al., 1972; Thaxton
et al., 1974). There are also reports that immune responsc (o
IBD vaccine may be adversely affected in birds which arc
already immunocompromised due to aflatoxin (Giambronc ¢t
al., 1978; Kumari, 2002). Besides, there are several other
immunosuppressive agents such as nitrated proteins formed duc
to nitration of amino acid during stress condition (Durhams,
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2002) to which the birds may be exposed Ileading to
immunosuppression. In all such conditions, the response to
IBD vaccine may not be proper when the use of levamisole or
similar immunomodulatory agents may have to be considered
along with this vaccine. In any case the purpose o usc
levamisole in the present investigation was to counter the after
effects of IV 95 strain vaccine which is known to have
relatively more residual pathogenicity and immunosuppressive
effect. It is in this process that its effects on immune responsc
to IBD was also examined and the drug was found to bc
immunostimulatory in this regard too. The result obtained is
suggestive of the additional benefits of levamisole to which
the poultry farmers, who may be using, have to be appraised
for better acceptability of this drug. The present finding may
also be considered encouraging even in a situation when IBD
vaccine could have produced optimum antibody level by itself
but after administration of levamisole the titre is enhanccd
further. It is hoped that such enhancement of antibody level
due to levamisole may be helpful in providing better resistance
in vaccinated birds so much so that such birds can with stand
exposure to even high multiplicity of infection when there arc
outbreaks of the disease in the surrounding localities. Further.
any enhancement in the antibody level over and above the
optimal vaccinal response will certainly allow the persistence
of protective antibody level for longer period and thus
immunity of longer duration which is always welcomed.
Accordingly, this finding may have for reaching consequences

and hence needs to be highlighted.

Cereals or their by product used in poultry feed consist of
high fibre (choct, 1996) and anti nutritive factos such as NSP
(cellulose, arabinoxylans and mixed B — glucans). Causing
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sticky dropping and reduced nutrient utilization and growth
rate, especially in young poultry (Hesselmangall983). Insoluble .
fibre tends to increase transit time and to form an insulating
coat on the digestible nutrients, thus reducing nutrient supply
whereas soluble fibres slow down the transit rate, but their
gelling ion exchange and absorbing characteristics retard
digestion and absorption (Krogdahl, 1986).

Enzyme supplementation in diet could be used to break
down antinutritional substances found in feed raw materials.
thus augmenting the digestive capacity of the birds, improving
availability of feed nutrients such as starch, protein, lipid.
minerals and vitamins in upper part of the gastrointestinal
tract thereby improving feed conversion ratio (FCR) of birds
(Nasi, 1989; Choct et al., 1996) reported that cnzymec
supplementation largely eliminated the fermentation in small
intestine, reducing the physiological stress in the intestine and
hence improving the well being of the birds.

In the present study, polyzyme which comprises various
digestive enzymes, was incorporated in the diet to evaluatc the
influence of different production parameters in broiler chicken
(Table — 12) as well as its effects on immunological responsc
to IBD vaccine (Table — 6). The result indicated higher QAGPT
titre to IBD vaccine in the group which received polyzme (Gr.
1) when compared with the titre in the IBD vaccinated bul
untreated group (Gr. VII) for the corresponding interval (Tablc
~ 6). The enhancement of immune response to IBD vaccine in
p (Gr. II) appears to be quite natural

polyzyme treated grou
rove feed utilization as well as [or the

since any effort to imp
fullest exploitation of nutrient content of the feed stuffs

should have encouraging effect on the immune system of the
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release.and combat some of the chemical reaction is cells that
resul.t In nitrated protein formation during the discase or
vaccinal challenge from the damaged cellular and inter cellular
structures which also includes lymphocytec cells of immunc
system. The vitamin E is stored in the lipoprotein fraction of
cell membrane and acts as efficient scavanger of free radical.
The toxicity of free radical to cell is mainly because of their
attack on unsaturated fatty acid component of membrane lipid
thus, damaging the membrane structure. On the other hand the
nitrated protein formed during stress causes several
undesirable effects, including slow growth and lower immunc
response (Durhamj 2002). Recently vitamin E along with
selenium have been found to be responsible for erythrocylte
membrane integrity. Since both erythrocyte and lymphoid ccll
originate from the same stem cells, vitamin E may bc
associated with membrane fluidity of lymphoid cclls, thus
affecting immune response mechanism as well. Furthcr vitamin
E stimulates IgG synthesis. Interestingly the level of vitamin E
to be included in the diet for above purpose should be ten to
thirty times the recommended dietary level. Reports are also
available having revealation that action of vitamin E is dosc
dependent and the immunomodulatory effect can be besl
appreciated when it is given in the amount several times higher
than the dietary requirement i.e. 48 IU/Kg feed. (Tengerdy ct
al., 1977; Mcllroy et al., 1993). In addition vitamin [

increases phagocytosis probably by regulating the biosynthesis
and their effect on functional activity and

of prostaglandin,
tem cells such as B and I

proliferative capacity of immune sys d
lymphocytes macrophages and polymorphonuclear dendritic
and blasma cells (Franchini et al., 1995). Again the E Llypc

n to effect immune responsc (Likoff ¢t

prostaglandin is know
reduces the

al., 1978) and supplementation of vitamin E
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prostaglandin level in immunopoeitic  organs  and
simultaneously improve antibody response. Therefore, it is
obvious that whereas vitamin E has two folds action, first by
way of its antioxidant property, thus preventing the releasc of

free radicals and the second by inhibiting the production of

prostaglandin E, thereby enhancing humoral immune responsc.

In the present study efforts were made to study the
influence of this drug on immune response to IBD vaccinc
(IV95 strain). The result demonstrated that it has potentiating
effect both on humoral immune and cell mediatcd immunc
response to IBD vaccine as evident from higher antibody tilres
in group III than the titres in group VII which received 1BD
vaccine but not any drug treatment overall the period posi

vaccination.

Similar studies conducted in this department using [E-
care-Se, a combination of vitamin E and selenium (Hindustani.
2000) and Charak-E-Sel, a combination of vitamin E, Selenium
and Biotin also shown significantly high titres when given in
IBD vaccinated (IV95 strain) chicken in comparison Lo their

unvaccinated counterparts.

Ayurvedic medicines are largely based upon herbal and
herbomineral preparations and specific diagnostic and
therapeutic principles (Patwardhan and Hooper. 1992).
Modulation of immune responses (o alleviate the discascs.
using natural ingredients, chiefly herbs, has been ol interest
for many years and the concept of “Rasayna Chikitsa” (herbal
product therapy) in Ayurveda is based on related principles
(Charak Samhita, 1949). The herbs or their product arc
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The present study has been undertaken to investigate the
effect of Cannabis sativa dry leaves powder on immunc
responses in birds vaccinated with moderate hot strain IBD
vaccine. This study clearly indicated that Bhang leaves feeding
at lower dose (40 mg/bird) produced enhancing cffect on
antibody titres to moderate hot strain IBD virus over all the
periods post IBD vaccination. When compared with antibody
titre to group VII (Table - 6). The comparison of immunc
response exhibited by different drugs/agents used in this study
clearly demonstrated that Bhang treated group showed the
highest antibody titre post IBD vaccination (Table — 0).

Phyllanthus emblica (amla); Synonymously callcd
Emblica officinalis, belongs to family Euphorbiaccac. Fruil is
useful in haemorrhage, diarrhoea, dysentery, dyspepsia. anuria.
constipation etc. It is reported that the fruit of amla has got
antibacterial property against Bacillus subtilis, Staphylococcus
aureus, Salmonella typhi, Escherichia coli, Agrobacterium
lumefaciens and Mycobacterium tuberculosis (Dhar ¢t al..
1968). Amla has pronoﬁnced anti-viral properties (Antarkar, ¢¢
al: 1980; Babbar et al; 1982; Singh, 1983; Handa er al: 1986:
Suresh and Tripathi, 1987). The antiviral activity detected in
plants appear to be carried out by protein molccules
resembling inter feron (Dhar et al.; 1968; Gupta et al., 1985).
It has been found that amla enhance natural killer (NK) Cell
activity and antibody dependent cellular cytotoxicity and
antibody dependent cellular cytotoxicity (ADCC) in mice
(Suresh and Vasudevan 1994). A number of workers advocated
the use of Phyllanthus emblica as an immunomodulator (Surcsh
and Vasudevan, 1994; Jamkhedkar, 1996; Chauhan, 2002).
the fruit is rich natural source of Vitamin-C

Additionally
(Chopra et al., 1956; Suresh and Vasudevan, 1994; Vijay
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to the othe inati
ther two components of the combination namely Thuja

occidentalis and carbo vegerabilis.

Immunosuppressive effect of IBD wvirus is well
documented (Faragher ey al., 1974; Ajinkya et al., 1980:;

Nakamura er al., 1992; Praveen et al., 1995; Christopher et al.,
1997). However,

have also be

variations in degree of immuno suppression
' en reported by a number of workers from time (o
time (Thornton and Pattison, 1975; Giambrone and Clay,
1986a; Mazariegos et al., 1990). A number of factors such as
strain of virus age of birds at infection as well as size of
inoculum have been attributed for variation in degree of
immunosuppression (Edwards et al., 1982; Ezeokoli et al.,
1990; Mazariegos er al., 1990; Mahesh and -Muniyappa, 1996;
Bekhit, 1997). Control of IBD by prophylaxis is a common
practice worldwide. Contrary to this, there are numerous
reports that vaccine strain itself produccd some degree of
immunosuppression (Montgomery et al., 1986: Ezeokoli et al..
1990: Mazariegos er al.. 1990; Saif, 1991: Das et al.. 19906
Thangavelu er al., 1998) Kumar (2000) also reported that 1BD
vaccine had lowering effect on HI titre to RDV. In the preseni
study IVY5 strain IBD vaccine showed lowering cifect of Ml
titre to RDV (F strain and LaSota strain) Vaccine when
comparcd with the corresponding value of the control eroup

(group IX) over all the intervals t(ill the termination of

4

experiment (Table = 7).

= s ] Vi or oy - 11 S Y e
The recently introduced moderate hot strain 1BD vaceine

. ; ; s f “-\"'~:\-‘ . : 1 (1N US;
marketed in the pame of $OVAMVE jntermediate pain (1
Inter olus or Bursine pius ¢ are pronounced o

CooIny ast o> And pecidual pathogenictd b
well,  Conscquently  sudd SURANS hyyve more  cefficacy ol
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protection and immunosuppfessive effect of higher magnitude
than the conventional vaccine (Kowenhoven and VandenBos.
1994; Coletti et al., 1994; Surashe, 1996; Khaliel et al., 1998;
Kumar, 1998; Kumar, 2000. In a consolable situation where
even the vaccine strain can have marked immunosuppressive
effect as apparent from significantly lower level of antibody
titre to RD vaccines in IBD vaccinated birds of group VII when
compared with titres in group IX (Table — 7), it would not bc
out of way to suggest the use of drugs/agents concomitantly
with IBD vaccine in order that the aftereffect of vaccinc is
prevented or at least minimized without in anyway affecting
the response to IBD vaccine. In the present study all the six
drugs/agents employed showed immune enhancing clfcct on
antibody response to RD vaccine in IBD vaccinated chickens.
Interestingly these agents also showed potentiating clfcct on
response to IBD vaccine itself which have been discusscd
above in this eontext. The comparison of antibody titres to RD
vaccine in treatment groups (gr. I-VI) revealed that the
antibody levels differed. Significantly among themselves by
and large the titres were higher than that rccorded in
vaccinated group which did not receive any drug (gr. VII).
Further, the comparison of antibody titres of treatment groups
with the titres observed in none IBD vaccinated untrcated
control group (gr. IX) showed that whereas all thc six
drugs/agents had different degree of immunopotentiating cffec!
on response to RD vaccination, none of the treatment group
exhibited antibody level comparable to group IX except the
group which has been treated with bhang (gr. IV) where a non-
significant, albeit higher HI titre was recorded. In other words
only bhang was able to bring improvement in antibody level to
RD vaccine at par, with levels of antibody shown by nonc IBD
vaccinated control birds (group [X) while other
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protection and immunosuppfessive effect of higher magnitudc
than the conventional vaccine (Kowenhoven and VandcnBos,
1994; Coletti et al., 1994; Surashe, 1996; Khaliel et al., 1998;
Kumar, 1998; Kumar, 2000. In a consolable situation where
even the vaccine strain can have marked immunosuppressive
effect as apparent from significantly lower level of antibody
titre to RD vaccines in IBD vaccinated birds of group VII when
compared with titres in group IX (Table — 7), it would not bc
out of way to suggest the use of drugs/agents concomitantly
with IBD vaccine in order that the aftereffect of vaccinc is
prevented or at least minimized without in anyway affecting
the response to IBD vaccine. In the present study all the six
drugs/agents employed showed immune enhancing cffcct on
antibody response to RD vaccine in IBD vaccinated chickens.
Interestingly these agents also showed potentiating cffect on
response to IBD vaccine itself which have been discussed
above in this eontext. The comparison of antibody titres to RD
vaccine in treatment groups (gr. I-VI) revealed that the
antibody levels differed. Significantly among themselves by
and large the titres were higher than that rccorded in
vaccinated group which did not receive any drug (gr. VII).
Further, the comparison of antibody titres of treatment groups
with the titres observed in none IBD vaccinated untreated
control group (gr. IX) showed that whereas all thce six
drugs/agents had different degree of immunopotentiating cffect
on response to RD vaccination, none of the treatment group
exhibited antibody level comparable to group IX except the
group which has been treated with bhang (gr. I'V) where a non-
significant, albeit higher HI titre was recorded. In other words
only bhang was able to bring improvement in antibody lcvel to
RD vaccine at par, with levels of antibody shown by nonc IBD
vaccinated control birds (group I1X) while other
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immunopotentiating agents were not efficacious in improving
the antibody level to RD vaccine at par with the control group
(group IX) (Table — 7). A number of workers have reported
that in general the immunomodulators have enhancing effect on
immune response to vaccines in immunocompromised animals
but in most of the cases they failed to bring the antibody level
comparable to one observed in immunocompetent animals
(Singh et al., 1993; Sadekar et al., 1998a,b; Sarabanabava ¢/
al., 1999; Kalita and Dutta, 1999; Saravanabava et al., 2001).
Which supports the present finding.

In the present study altogether six drugs werc cvaluated
for their immunopotentiating effect on response to RD vaccinc
in birds receiving moderate hot strain IBD vaccine (1V9>
strain). The bhang showed the best immune enhancing cffect on
HI antibody titre to RD vaccine followed by levamisole and
amla, Carbo animalis and Vitamin-E, and polyzymc treated
groups (table 7). As the titres in the different trcatment
groups did not differed significantly except bhang treated
group (gr. IV) and polyzyme treated group (Gr. II) and also
that titres were higher than protective level (log.4) , all the six
drugs could be acceptable subject to the cost elfcctivencess.
duration of treatment and ease of availability. Howcever, the
use of the homeopathic drugs to control immunosuppressive
effect of IBD virus is rarely reported and therefore, it would
be advisable to undertake further study to suggest its
mechanism of action. In the mean time the present study is
clearly indicative of the fact that the above noted drugs havce
immune enhancing effects and therefore, may be adviscd to
poultry farmers for use in chickens to be vaccinated with IBD
vaccine especially intermediate plus strain of IBD vaccine or

IV95 strain vaccine.
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Pathological changes and lesion score proved a very
sound criteria for determining the virulence of IBD virus
(Muskett et al., 1979; Naqi et al., 1980; Mazariegos ¢t al.,
1990). The same criteria has -also been extensively used to
assess the residual pathogencity of vaccine strain of IBD virus(
Mazariegos et al., 1990; Khaliel et al. 1998; Jeurissen ¢t al.
1998). The microscopic changes noted in the bursa of
vaccinated chickens were characteristic of IBD wvirus
(Winterfield and Thacker, 1978; Winterfield et al., 1980;
Ezeokoli et al., 1990). In the present study lymphoid necrosis
and depletion in the bursa of Fabricius constituted the
predominant lesions. Several workers have recorded both
necrosis and depletion in the bursa of Fabricius as the main
lesions in IBD infected/vaccinated birds which corroborates
the present findings. (Del Bono et al., 1968; Chevillc, 1967:
Thornton and Pattison, 1975; Ajinkya et al.,1980; Lcy et al.,
1983; Edwardj et al., 1982; Lukert and Hitchner, 1984:
Ezeckoli et al., 1990; Jhala et al., 1990; Khafagy ¢t al.,1991:
Yamaguchi et al., 1996). The other changes recorded during
this study such as inter follicular oedema, epithelial invagination
al., 1995; Panigrahy et al., 1986; Del Bono et al., 1968:
Edward et al.,1982; Lukert and Hitchner, 1984). Wherec as the
histological changes recorded in the bursa of Fabricius were
clearly suggestive of the possession of residual pathogenicity
in the Intermediate plus IBD vaccine virus (Coletti et al..1974)
observed . Thronton and Pattison, (1975) also studied nine IBD
vaccines obtained from seven different sources and found thai
each of the vaccines invériably produced bursal damage of
varying degree as evidenced by histopathological changes but
none of them produced clinical disease. They also opincd that
the variations in protection levels observed with diflferent
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vaccines did not depends on degree of damage to the bursa.
Hence the sort of histopathological lesions recorded in bursa
of vaccinated chickens which was not accompanied by clinical
disease may not be taken as criteria for
non-acceptance/acceptance of the vaccine unless it proves so in
challenge study.

The bursa: body weight ratio provides one ol the
important criteria for determining the residual pathogcenicity
and immunosuppressive effect of IBD virus by a number of
workers (Giambrone and Clay, 1986a; Ezeokoli et al., 1990;
Mazariegos et al., 1990; Christopher et al., 1994; Hussain and
Saif, 1996; Jackson, 1996, Okoye, 1996; Makesh er al., 1998:
Sivaseelan and Balachandran, 1999). The B.BW ratios wecre
invariably higher in groups which received IBD vaccine (gr. I-
V11) when compared with the value in group IX which did nol
received IBD vaccine. However, an overall consideration of thc
findings recorded in the present study B:BW ratio alone can
not be taken as a criteria for determining the residual
pathogenecity of vaccine virus. Therefore present study also
different three parameter were considered for determining the
degree of pathogenecity of the vaccine strain employed.

Several workers have studied the body weight gain and
feed conversion ratio in order to find out the overall responsc
of IBD vaccine in chicken (Tengerdy, 1975; Mcllroy et al:
1993; Rao et al., 1995; KiWon.., 2000). In the present study also
the birds which had received only IBD vaccinc but not any
drug (group VII) exhibited lower body weight gain and higher
FCR when compared with non IBD vaccinated non-treatcd

control group (gr. IX). The result further suggested
immunosuppressive properties inherent in the vaccine strain
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employed in this study. The present finding is in consonancc
with the earlier observation made by a number of workers that
IBD vaccine virus are also having some decgree of
immunosuppressive characteristic as evidenced by lower
immune response to RD vaccine, poor body weight gain, lecd
conversion ratio and enhanced mortality. (Mahesh and
Muniyappa, 1996). In this study percent mortality in [IBD
vaccinated but untreated group (gr. VII) was 7.5 whereas it
was 5.0 percent in control group (group IX). However,
application of different drugs (group I-VI) helped by
improving body weight gain, FCR as well as mortality when
compared with the corresponding valued of group VII which
received only IBD vaccine and no other treatment (Table — 12).
Out of the six drugs amla showed the best results in terms of
body weight gain, FCR as well as mortality (Table-12) whercas
polyzyme treated group could bring the lowest decgree of
improvement in respect of above parameters when compared
with other treated groups. A more remarkable findings
observed after administration of different drugs/agents (gr. I-
VI) were the improvement in body weight gain and FCR over
and above the corresponding values in unvaccinated and
untreated control group (gr. IX) except the bhang trcated group
where the highest body weight gain was accompanicd by higher
FCR in comparison to control (gr. 1X).

The present study suggest that there is scope of further
improvement in immune response to IBD vaccine. The study
also revealed that the vaccine virus has residual pathogenicity
and immunosuppressive effect as evidenced by immunc
response to RD vaccine body weight gain, FCR and percent
mortality. Thc result pertaining to above parameter in the drug
treated groups (gr. I-VI) showed encouraging results.
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The cell mediated immunity in the chickens depends on
the activity of thymus dependent Ilymphocytes. The
experiments conducted to study cell mediated immune responsc
of chickens infected with IBD virus gave conflicting rcsults.
Several workers reported CMI response in IBD infected birds
(Sivanandan and Maheswaran, 1981; Lukert and Hiltchner.
- 1984; Singh, 1987; Rao et al., 1985; Vegad, 1996).

As stated earlier that Invasive intermediate strain of 1BD
vaccine has inherent property to suppress immunity albeit to
lower degree. In the present study also the Invasive
intermediate vaccine (IV95) also produced suppressive clfect
on the thymus dependent cellular response in IBD vaccinated
chickens as measured by cutaneous basophilic hyperscensitivity
to DNCB, PHA and PPD (tuberculin). Relatively lower dcgrec
of monoculear cells infiltration in IBD vaccinated chickens as
evidenced from skin section from IBD vaccinated chickens
than those observed in IBD unvaccinated and untreated groups.
Treatment with different drugs/agents brought aboult
improvement in cell mediated immunity as evidenced [rom
enhanced CBH response. Further, on comparison among
treatment groups (gr. I to VI) amla showed best CBH responsc
to mitogen (DNCB, PHA and PPD) whereas the lowest CBH

response was elicited by polyzyme treated group.

Similar improvement in cell mediated immune responsce in
IBD infected birds were also reported using different agents
(Rao, et al., 1985; Sadekar, 1998a; Sadekar, 1998b; Koltc ¢/

al., 1999).
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Bursa:Body weight ratio (B:BW), bursal lesion scoring ’
and demonstation of IBDV antigen by AGPT arc important
paramecters to evaluate the results of challenge study (Ismail
and Saif, 1991; Hassan and Saif, 1995; Makesh et al., 1998). In
the present study also B:BW ratio, AGPT and lesion scorc werce
taken as parameters to evaluate the immunosuppressive clfeclt
and efficacy of protection of IV95 vaccine against IBD
infection in chicken. The B:BW ratio was lower in IBD
unvaccinated chicken (gr., IX) which indicated a bursal
damage. The IBD vaccine, group (gr. I-VII) wecere thus,
protected against IBDV. Among the treatment groups (gr. I-VI)
bhang and amla treated group had the highest B:BW ratio
which indicated, better protection against IBDV. In toto, the
six drugs uscd for the study were helpful enough to enhance
immune response so as to protect the bird against infection.

The lesion score indicated that the highest score was
recorded for IBD unvaccinated and untreated group (gr. IX) in
comparison to Group VII which is indicative of the
susceptibility towards IBD infection. Further the [IBD
vaccinated and treated groups (gr. I-VI) has significantly lower
lesion score. The least lesion score was recorded f(or amla
treated group followed by levamisole, bhang Vitamin-E, carbo
animalis and polyzyme treated group. All the  six
drugsemployed here helped in reducing the lesion scorc

because of enhanced immunity.

The absence of IBDV antigen in IBD vaccinated group
may be due to neutralization of the challenge virus by thc
increased level of antibodies. Further all the six drugs
cmployed here enhanced immunity and sustained the challenge
study as evidenced by high B:BW ratio, low bursal lesion
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score, absence of IBDV antigen and absence of mortality arc
indicative enough that all the drugs used here has got immunc

enhancing property.
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CHAPTER VI

SUMMARY




vvIBD has been reported from all poultry producing
pockets of Bihar (Singh, 2001). To combat the menace ol
this disease moderate hot strain (invasive strain) has been
incorporated in the regimen of prophylaxis. However, it is
reported that the vaccine brings out immunosuppression
and residual pathogenicity. Earlier studies conducted in
this department also confirms the above observation.
Therefore, to counteract the aftereffect of moderate hot
strain vaccine, quest for certain drugs/agents was fell
necessary to ameliorate the immunosuppressive effccts of
vaccine strain of IBD virus. With this vicw the presend

study was planned.

A total of 450-day-old broiler chickens were procured
and divided into nine groups, each group consisting of 50
chicks. The birds were vaccinated for RD at 5 and 25 day
of age employing F and LaSota strain RD vaccinc.
respectively. The birds were also vaccinated on 10-day of
age against IBD by “moderate hot strain” IBD vaccinc
except the group VIII which received field virus instead ol
IBD vaccine and group IX which received PBS instcad.
First six groups were treated with levamisole,polyzyme.
Vitamin E, bhang, amla and Carbo animalis, respcctively,
Blood samples were collected at weekly interval post IBD
vaccination; serum was separated and processed (o
determine QAGPT for IBD vaccination and HI titre for RD
vaccination.Five birds from each group were sacrificed 96
hours post IBD vaccination and Bursa: Body weight ratio
was determined. 5 birds from each group were sclected
separately on day-14 of age for DNCB, PHA-P and PPD
(tuberculin) to determine cutaneous basophilic
hypersensitivity reaction. The birds were sensitized using
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respective mitogen. On 14-day of sensitization; birds werc
challenged using same mitogen and swelling of abdominal

skin was measured as on 12,24 and 48 hours posl!
challenge.

The mean QAGPT was highest in bhang treated group
followed by amla, Carbo animalis, Vitamin E, levamisole
and lowest in polyzyme treated groups. The resulls
revealed that all the six drugs/agents employed in the
study showed immune enhancing effect. The precipitating
antibody titre in different treatment groups showed
increasing trend till last day of observation(35 dpv)excepl
group Il and group VII which showed increase only at 28
dpv.

In the present study IV95 strain IBD wvaccinc
demonstrated immunosuppressive effect on HI titer to RD
vaccine. Further, all the six drugs employed showed
immunopotentiating effect on antibody responsc fo RD
vaccine in IBD vaccinated chicken. The HI titre recorded
in bhang treated group produced higher titre followed by
amla, levamisole, Carbo animalis, Vitamin E and
polyzyme treated groups.

The bursa: body weight (B:BW), ratios werce
invariably higher in different drug treated groups when
compared with value of IBD vaccinated but untreated
groups and IBD unvaccinated and untreated group. Similar
trend in B:BW ratio was observed in case of birds
sacrificed at the termination of experiment except the
values were markedly lower than values recorded at 96 hrs.
post IBD vaccination.
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s Forhes v o o Sty by 1708 e
bursa of Fabricius Thy pl‘OdUCthl.'l of typical lcsm.n in tl?c
) . : e mean lesion score was higher 1n
birds which received only IBD vaccine but no treatment
Fgr. VII)..The different drug given in groups I to VI helped
in reduction of bursal lesion score.Among the treatmenl
groups lowest lesion was detected in amla treated group
followed by bhang, carbo animalis, vitamin E, lcvamisolc
and polyzyme treated group. No changes were appreciable
in th'e control group (gr. 1X) which neither received IBD
vaccine nor any medication.

The body weight gain was lowest in casc of IBD
vaccinated untreated group (gr. VII) followed by control
group (gr. 1X) whereas, the values were invariably highicr
in case of different treatment groups (gr. I to VI) when
compared with group VII. Further the body weight gain
was highest in bhang treated group followed by amla.
Vitamin E, levamisole, Carbo animalis and polyzyme

treated groups.

conversion ratio was highest in bhang

llowed by control group (gr. VII) and was
d group of chicken. The gencral

The feed

treated group fo
lowest in levamisole treate
gestive of poor ra
However, it was better. in chickens
ireatment groups(gr.I-VI). Among thc
t FCR was recorded in levamisolc

trend was sug tio in IBD vaccinated but

untreated group-
receiving various
treatment groups lowes .
treated group and it was poorest in bhang treated group.

However, the ratios in various treatment groups were
2
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better when compared with the values even in control
group.

The CBH response using DNCB, PHA-P and PPD
(tuberculin) reflected, suppressive effect on cell mediated
immunity. However, drug treatment ameliorated the
adverse effect of IV95 vaccine. Among the treatment group
highest CBH was elicited by amla treated group followed
by bhang, levamisole, Carbo animalis, Vitamin E and
polyzyme treated group which are evidenced by increased
skin thickness.

IV95 strain IBD vaccine was sufficiently protective
against virulent IBD virus which was used for challenge
study. The drug treated groups were competent in
overcoming the immuno suppressive effect of the vaccine
strain as evidenced by low bursal lesion score, better
bursa: body weight ratio. This further suggests the immuno
potentiating property of the drugs/agents employed in this
study.

120



CHAPTER VII

BIBLIOGRAPHY



BIBLIOGRAPHY

Abdel-Fattah, A. F.; Mohamed, E.H; Mohamed, E. and

.~ Ramadan, G. (1999). Effect of thymus extract on
immunologic reactivity of chicken vaccinated with
infectious bursa] disease virus. J vet. Med. Sci. 61
:811-817 ‘

Ajinkya, S.M.; Survashe, B. D. and Sardeshpande, P. D. (1980)
Breakdown in immunity to Ranikhet diseasc (ND) with
infectious bursal disease (Gumboro disease) in broiler
chicks. Indian ver. J 57: 265-269. |

PR
L

Ali A. S.; Mukhtar, M. M.and Mohammad, M. E. H. (1997)
Proliferative responses by chicken lymphocytes following
vaccination with New castle disease, infectious bursal

disease and fowl pox virus antigens. J. veterinar Malavsia
9:51-54.

Al-Muffarrej, S.l.and El-Sarag, M. S. A. (1997) Effccts of
royal jelly on the humoral antibody response and blood
chemistry of chickens. J applied Anim. Res. 12 : 4]1-47.

Allan, W.H.; Faragher, J.T.; and Cullen, G.A. (1972).
Immunosuppression by IBD agent in chicken immunizcd
against Newcastle disease. Ver. Rec. 90:511-512

Allen, H. C. (1967) Keynotes and characteristics with
comparisons of some of the leading remedies of matcria
medica (2nd Indian edn.). Published by Bela Rani Roy.
Roy publishing house 197A Kasba road Calcutta.

Anderson, R.; Oosthuizen, R.; Maritz, R.; Theron, A. and

Van Rensburg, A.J. (1980) The effects of increcasing

weekly doses of ascorbate on certain cellular and humoral



immune . .
3 :71-76functlons In normal volunteer. Am. J Clin. Nutr.3

. ol as an immuno-stimulating
ent. In : . .& .
g J.N. Counsel and D.H. Horning (Eds.), Vitamin

C i : .
Ascorbic Acid. Applied Science Publishers.. England,
PP : 249 — 265. :

Ananthanarayan, R, and Jayaram Paniker, C. K. (1999). Text
bc.)ol.< of Mlcrobiology (5 th edn.). Orient Longman
Limited. Hyderabad (A.P.). India pp. 77.

Antarkar, D. S.; Vaidya, A. B.; Doshi, J. C.; Athavalc, A.V.:
Vinchoo, K.S.; Notekar, M. R.; Tathed, P.S.: Ramesh. V.
and Kale, N. (1980). Double blind clinical trial of arogya

vardhini - an ayurvedic drug. Indian J. Med. Res.. 72
588 -593.

‘;_Amakyc, A.J.; Lin, T.L.; Hester, P.Y.; Thiagarajan. D.:

’ Watkins, B.A. and Wu, C.C. (2000). Ascorbic acid
supplementation improved antibody responsc to infectious
bursal disease. Vaccination in chickens. Poult. Sci. 79:

680-688.

Ather, M. A. Mujeeb (1996) Immunomodulating action ol
stresroak against Newcastle disecase vaccination in
commercial broiler chicks. World Poult. Congress, 1V.pp

367.

Aziz, S.S. (1985) Studies on infectious bursal discase in
, S.
seroepidemiology, virus isolanon noe

relation to
M. V. Sc. Thests submitted 1o

immunosuppression.
University of Agricultural Science, Bangalore.




Babbar, O.P., Joshi, M.M. and Madan, R. (1982) .

Eval 1 3
valuation of plants for antiviral activity. Indian .J.
Med.Res., 76 : 54 — 65.

Barbour,. E. K.; Hamadeh, S. K.; Ghanem, D.A; Haddad. J.l.and"
SaﬁehGarabedian, B. (1998) Humoral and ccll mediated
immunopotentiation in vaccinated chicken laycers by
thymic hormones and zinc. Vaccine 16 : 1650-1655.

Bekhit, A. B. A. (1997) Highly virulent form ol infectious
bursal disease in Egypt: some cpidemiologici:
observations. Indian J Anim. Sc. 67 : 363-3060.

Bera, M. M. (1983). Homocopathy and Ranikchi discase
Indian poult.Rev. 15: 13 -15.

Beard, C. W. (1980). Scrological procedure. In: Isolation and
identification of avian pathogens (2nd cdn) Hitchner. &
B., Domermuth, C. H.; Purchase, H. G. and William. 5. 1.
E. (eds) creative printing company. Newvork.  pp.

129-135.

Behl, C. R.; Kaduskar, M. R.; Thatte, V. R. and Khirc. D. W,
(1995) Influence of dietary calcium and ascorhic acis
supplemcntation on the performance of caged laving hen

during hot weather. Ind Vet. J 72 585-590.

Bell, D. E. and Marion, J. E. (1990) Vitamin C in laving hen

dicts. Poult. Sci. 69: 1900-1904.

and Ghosal, S. (1994) Expcerimental

activity of herbal formulation 1

Bhattacharya, S. K.
evaluation ol antistress

zeetress. Indian J Indg. Med 10 : 1-8.

ii




qu, P.. (1989) High maternal antibodies help chickens beat
\/, virulent virus.World poult. 53: 17 - 19, (Cited by
Yamaguchi et al., 1996)

Brin, C, (1981) . Vitamin C and immune responsc. In: I. N.
Counsel and D.H. Horning (Eds.), Vitamin C Ascorbic

acid. Applied Science Publishers, England. pp : 359
365.

Burns, R.B. and Dwivedi, P (1986). The natural occurrence
of ochratoxin and its effect in poultry. A review.
Pathology and Immunology World's Poult. Sci. J 42:48-
55. ‘

Chang, C.F. and Hamilton, P.B. (1992) Increascd scverily
and new symptoms of IBD during aflatoxicosis in broilc:
chickens. Poult. Sci, 61:1061-1068.

Chauhan, H. V. S.; Jha, G. J.: Singh, M. P. and Thakur. 1. N
(1980) Outbreak of infectious bursal discasc in pouliry.
Indian J Poult. Sci. 15 : 253-258.

Chauhan, H.V.S  and Verma, K.C. (1983). Evaluation of
cell. Mediated immunity to Marek's diseasc. Brit. Ver.

139: 57-65.

J

Chauhan, R.S. (2002). Immunomodulation for sustainable
health nd production. Proc. Xth Annua!

livestock
National Syvmposinm o

Conference of IAA VR &
«Concepts in sustainable livestock production & Hcalth in

new Millenium.



Chettle, N.; S
tUart, J. C.oand Wyeth, P. J. (1989) Out break o

virulent j i
Nt 1nfectious bursal discase in Easl Anglia. Ver
Rec. 125 . 271-272.

- herbal A
o : ' product  IMMU-2] (Rescarch  name) - An
experimental study, Indian J Indg. Med. 11 : 43 - 50.

Choct, M (1996)- The role of feed ¢cnzymes in animal nutrition

V\,,//towa.rds 2000. Proc. Xxrh World's Poult. Congress, New
v Delhi, India. I1:125-134.

Christopher, D. S0 Murugan, M.; Shecla, S. 1 Veni. M.
Rajashree, B-3“4Rzl_icndran, M. P. (1997) Infcctious bursal

v disease : Influence of vvIBDV on immunity to Ranikhci
disease at the field level. Indian J Anim. Sci. 67

833-835.

Chang, C. F.; Hamilton, P. B. (1982) Increascd Scverity ane
new symptoms of infcctious bursal discase during
aflatoxicosis in  broiler chickens. Poult  sci. 61:

1061-1068.

./'

Charak Samhita (1968). Translator : Srec Gulabkunverba

Ayurvedic Socicty, Jamnagar, India.

Cheville, N. F. (1967) Studies on the pathogencesis of Gumbor,
disease in the bursa of fabricius, spleen and thymus ol the

)
chicken. Am. J pathol. 51: 515-551.

V. M. and Agarwal. .. (198 1

Charan, S.; Mahaj an, _ e o
Newcastle discase virus antibodics in human scia Jrdia:
cwcCas ¢ .

J Med. Res. 73 303-307



Cho, Y., and Edger, S. A. (1972) Characterization of infectious
bursal disease. Poult sci. 51: 60-69.

Chopra, R.N.; Nayar, S.L. and Chopra, [.C. (1956). Glossary of
Indian Medicinal plants. Council of Scientific and

Industrial Research , New Delhi.

Corrier, D.E. and DeLoach, J.R. (1990). Evaluation of cell

- mediated, cutaneous basophil hypersensitivity in young
chickens by interdigital skin test. Poult. Sci. 69:403-408
Cullen, G. A. and Wyeth, P. J. (1975) Quantification ol
| antibodies to infectious bursal disease. Ver. Rec. 97: 315

A4

Chui, C. H. and Thorsen, J. (1984). Experimental infection of

turkeys with infectious bursal disease virus and the clfect

on the immunocompetance of infected turkeys. Avian Dis.

28: 197-207.

Coletti, M.; Asdrubali, G.; Tacconi, G.; and Franciosini, M. P.
(1994) Studies of a vaccine strain of infectious bursal
disease virus with residual pathogenicity in the fowl
Serological studies. Rivista-di Avicoltura. 63 : 37-39.

Cosgrove, A. S. (1962) An apparently new diseasc of chickens
avian nephrosis. Avian Dis. 6 : 385-389.

Cos’kun, B.; Inal, F.; Erganis, 0.; KuYuCuoglu, Y.; Ok, U.;
"~ Celik, I.; Tiftik, A.M>*Kurtoglu, F. (1997). Effccts ol .
y vitamin E levels the egg production and

various dietar
immunity of laying hens. Turk veterinerlik Hayvancilik

Dergisi 21 :399-406.

vi



: L. S,
G. L.; Jensen, - S
1 05 e and vitaminp E
: 1 . :
Gele ccidiosis in chickep
c0
{0

and LOHg, p
on

"L (1ogy
the deve
Pouys Sei.

[hwaite’ A. C. (19()0) A

_prﬂr therapeutics (IS[h Cdn,’
aﬂdD yof A. P. Homoeg library 34
H' €

' toad Cu]culla -
1.

(1996). Nutrition ang clim
Hhir,NlS' Id’s  Poultry C””.&’rc’.\‘.s‘, New Delhi. India, 1 - 141
1 Wor
~150.

atic stresg. Procecdings.

Verma, K. C. and Kataria, J. M. (1991
. er , : . bt ..
B o f some serological tests for detection OI,(
1 On 0 = S . | li.-' 26
g ion in chicken. Indian J. Poult. Sci
: infectio
yirus 11
160-165

, . v and Sharma D.
N.; Gohain, A.: Sharma. K. anc oo
iy . s U T

e N fection inducing 1mmunosL‘PI S
' infec : Anim. Sci.

K. (1996) IBD\(/j broiler chicken, Jndfah J

inate r
NDV vaccina
153-754.

. akistan.
; a and Pa ‘
dicinal plants ol lnd} Pwl,. Lid.. AptL
3 C [& ‘ , (). i
g/ F. (1977). Med: yrevala sons & )18
Sl ay,
b (4' | Estate Worli, Bombay
Industria

I; . \] - I- ls ‘ -li
. s L l] I(l, . N. (l](
M (3) | ) 1 )l Ul(.,'ll

n .

‘ an,
i, M. L.: Dhar, M. M.; Dhjjoi.
’R C. (1968). Screening

oy, C.

activity : Part I.

Indian pla

[attia di

. d
G. (1968) La M
J.

~ .ilcd h\
racd, . 13-45 (€
and Brac TR
[Bono, G.- Agrimi, P. dnj\/]ed Vet. Pisa
: i Fac.
Gumboro. Anna

Faragher, 1972)

vil



Deshpande, M. S. ang Muniyappa, L (]996) Evaluation of
maternally derived antibody activity against infectious

bursal disease vijrus in chickens (Avidin-biotin ELISA).
Indian Vet. J T3: 249-252.

Drury, R. A. B. and Wallington, E. A. (1980) Carleton’s

Histological Technique (5th edn) oxford University Press.
Newyork.

Durham, S. (2002). Detecting stress in animals. Pashudhan.
17(3): pp 5

the control

Edgar, S. A. and Cho, Y. (1973) Immunization of chickens for
of infectious bursal disease. Poult. Sci. 52
492-497.

Edwards, K. R.; Muskett, J.C.

and Thornton, D. H. (1982).
Duration of immuno suppression caused by a vaccine
strain of infectious bursal disease virus. Res. Vet. Sci. 32
: 79-83.

El- Batrawi,, A. M.; Awad, E. T. (1993) Studies on scverce
outbreaks of infectious bursal disease IV. Biochemical
changes in the serum of experimentally infected chickens.
Vet. Med. J. Giza 41 : 59-63 (cited in Vet Bull. 64 (0):
546).

EL-Zanty, K. (1994) Effect of ascorbic acid on broiler chicks
infected with virulent infectious bursal

diseasc
ASsiut-veterinary-MedicalJournal 61: 334

Virus.

-344.

Emenike, J. B. C.; Oyejide, A

_and Ikede, B- 0. (1992) The
effects of €

arly and/or late Gumboro vaccination on the

vili




Deshpande, M. S. and Muniyappa, L. (1996) Evaluation of
maternally derived antibody activity against infectious
bursal disease virus in chickens (Avidin-biotin ELISA).
Indian Vet. J 73: 249-252.

Drury, R. A. B. and Wallington, E. A. (1980) Carleton's
Histological Technique (5th edn) oxford University Press,
Newyork.

Durham, S. (2002). Detecting stress in animals. Pashudhan.
17(3): pp 5

Edgar, S. A. and Cho, Y. (1973) Immunization of chickens for
the control of infectious bursal disease. Poult. Sci. 52 :
492-497.

Edwards, K. R.; Muskett, J.C. and Thornton, D. H. (1982).
Duration of immuno suppression caused by a vaccine
strain of infectious bursal disease virus. Res. Vet. Sci. 32

: 79-83.

El- Batrawi,, A. M.; Awad, E. T. (1993) Studies on scverc
outbreaks of infectious bursal disease IV. Biochcemical
changes in the serum of experimentally infected chickens.
Vet. Med. J. Giza 41 : 59-63 (cited in Vet. Bull. 64 (0):
546).

EL-Zanty, K. (1994) Effect of ascorbic acid on broiler chicks
infected with virulent infectious bursal disease virus.

Assiut-veterinary-MedicalJournal 61: 334-344.

Emenike, J. B. C.; Oyejide, A. and Ikede, B. 0. (1992) The
effects of early and/or late Gumboro vaccination on the

viii



immunity of broilers to Newcastle disease virus. Bulletin
of Animal Health and Production in Africa. 40 : 55-59.

Ezeokoli, C. D.; Ityondo, E. A.; Nwannenna, A. 1. and Umoh,

- J. U. (1990) Immunosuppression and hi stopatho logical
changes in the bursa of Fabricius associated with
infectious bursal disease vaccination in chicken. Comp.
Immunol. Microbiol. Infect Dis. 13 : 181-188.

Faragher. J. T. (1971) studies on Gumboro disease of the lfowl.
. Ph. D. ThesisLondon.

Faragher, J. T.; Allan, W. H. and Wyeth, P. J. (1974)
Immunosuppressive effect of infectious bursal agent on

vaccination against Newcastle disease. Ver. Rec. 95:
385-388.

Franchini, A.; Bertuzzi, S; Tosarelli, C. and Manltcda, G.

_(1995) Vitamin E in viral inactivated vaccines. Poult. Sci.
74 : 666-671.

Ghoshal, D.; Chakraborty, D.; Chakraborty, G.'and Chatterjcc.
A. (1998) Immunomodulatory effect of a rodent bonc
marrow cytokine in improving antibody responsc in
Newcastle disease vaccinated chicks. Indian J Anim. Sci.
68 - 1106-1108

Giambrone, J.J. and Clay, R. P. (1986a) Evaluation of the
immunogenicity, stability, Pathogenicilty, and
immunodepressive potential of four commercial live
infectious bursal disease vaccine. Poult. Sci. 65:
1287-1290.

Giambrone, J. J. and Clay, R. P. (1986b) Efficacy ol coarsc
spray  administration of commercial intecrmedialte

X



infectious bursal disease vaccines. Poult. Sci. 65
807-808

Giambrone, J. J. (1996). Infectious bursal disease virus
characterisation. and control of variant viruses in thc
United states. Proc.XXth, world’s poultry Congress, New
Delhi, India 1: 103-112. ‘

Giamborne, J. J.; Ewert, D. L. and Eidson, C. S. (1977) Eflfect
of infectious bursal disease virus on the immunological
responsiveness of the chicken. Poult. Sci. 56 : 1591-1594.

Giambrone; J.J.; Pratadiredja, M; Edison, C.S.; Klleven, S.H.
and Wyatt, R.D. (1978). Interaction of aflatoxin with
IBDV - infection in young chickens. Avian Dis. 22:431-
439.

Godwani, S.; Godwani, J.L. and Vyas, D.S. (1988). Ocimum

santum — A preliminary study evaluating is
immunoregulatory profile in albino rats . Journal of

Ethnopharmacology, 24 : 193 - 198.

Goddard, R. D.; Wyeth, P. J. and Varney, W. C. (1994)
~ Vaccination of commercial layer chicks against infcctious
bursal disease with maternally derived antibodics. Ver.

Rec.: 135: 273-273

_ Gordon, R. F. and Jordon, F. T. W. (19 82) Poultry diseascs,
Second edn. English language book society and Baillicre

Tindall, London.

.« Gromov, [.N. (1999). Immunogenesis and effects of immuno



stimulators on immune response in young chickens

vaccinated against bursal disease. Vesti Akademu
Agrarnykh Navuk Respubliki Belarus 2:79-82.

Gupta, B.M.; Gupta, K.P. and Durse, L. (1985). Antiviral
properties of septilin in mice experimentally infected with
Semiliki Forest encephalititis viris. Journal of Rescarch,
Education and Indian Medicine. 12 : 155 — 160.

Haddad, E. E.; Whitfill, C. E.; Avakian, A.P.; Ricks, C. A.:

Andrews, P.D.; Thoma, J. A. and Wakenell, P. S. (1997). —

Efficacy of a Novel infectious bursal discase virus

immune complex vaccine in broiler chickens. Avian Dis.

41: 882-889.

-«

Hassan, M.K. and Saif, Y.M. (1995). Influence of host system
on pathogenicity, immunogenecity and antigenccity ol
infectious bursal disease virus. Avian Dis. 40: 553-561

Henry, C. W.; and Williams, W. P. (1980) The deterimental
effects of vaccinating parentally immune broiler with a
modified live virus vaccine for infectious bursal discasc.

Avian Dis. 24: 1021-1026.

Hesselman, K.; Elwinger, K. and Thomke, S. (1983). Influence
of increasing levels of B-glucanase on the productive
value of barley diets for broiler chickens. Anin. Feed.

Sci. Technol. 7:351-358

;

o

Hindustani, S.C. (2000). Efficacy of certain agents on
enhancement of immune response to intermediate plus
infectious bursal disease virus vaccine in broiler chickns.
M.V.Sc. Thesis submitted to Rajendra Agricultural

University, Pusa, Samastipur.

xi



Hirai, K.; Shimakura, S. and Hirose, M. (1972)
Immunodiffusion reaction to avian infectious bursal
disease virus. Avian Dis. 16: 961-964.

Hirai, K.; Kawamoto, E. and Shimakura, S. (1974) Some

\ properties of precipitating antigen associated with
infectious bursal disease virus. Infect. Immun. 10:
1235-1240.

Hogen, J. S.; Weiss, W. P., Smith, K. L.; Todhunter; D. A.,
Schoenberger, P. S.and Williams, S. N. (1993) Vitamin F
as an adjuvant in an Escherichia coli-J 15 vaccine. J.
Dairy Sci. 76 :401-407.

Honda, S. S.; Sharma, A. and Chakraborti, K. K. (1986).
Natural Products and plants as liver protecting drugs.
Fitoterapia, 57: 307 - 351.

Hudson, L.; Pattison, M. and Thomtrcy, N. (1975) Specific
lymphocyte suppression by infectious bursal ageni
(Gumboro disease virus) in chickens. Europ. J Immunol.
5: 675-679.

Inoue, M.; Saton, W.; Murakami, H.; (1997). Plasma cc | -Acid
glycoprotein in chickens infected with infectious bursal
disease virus. Avian Dis. 41:164-170

[smail, N.M. and Saif, Y.M. (1991). Immunogenecity of
infectious bursal disease virus in chickens. Avian Dis. 35:

460-469.

lagtap, R. J.; Kukde, R. J; Teore, M. M.; Chorey, P. A; (1993).

xii



Homoeopathy, a unique remedy for infectious bursal
disease in poultry. Indian poult. Rev. 25 : 35 -37

Jamkhedkar, P.P. (1996). Herbal immunomodulators in man,
animals and poultry — A promising future (a review ). In
. Proceedings XX World’ Poultry Congress, New Dclhi,
India . IV : 477 — 480. '

Jeurissen, S. H.M.; Janse, E. W.; Lehrbach, P. R.; Hadded, E.
E.; Avakian, A. and Whitfill, C. E. (1998). The working

4 mechanism of an immune complex vaccine that protects
chickens against infectious bursal disease. Immunology
95: 494-500.

Jhala, M. K.; Kher, H. N. and Choudhari, H. M. (1990)
Immunosuppressive effect of infectious bursal discasc
virus against Newcastle disease vaccination. Indian J
Anim. Sci. 60 :1065-1066.

Joshi, R. K. and Shakya, S. (1996). Studies on an infectious
bursal disease outbreak in a commercial poultry farm in
v/ Madhya Pradesh. Indian vet. Med J 20:41-42.

%

Kalita, D.N. and Dutta, G.N. (1999) Immunomodulatory cflect
.of lcvamisole upon Necwcastle discasc Pigecon pox and
Marek’s disease vaccination in broiler chicks. Indian Ver.
J. 76:490-492.

Kembi, F. A.; Delano, O.0. and Oyekunle, M. A. (1995) Effcct
of three different routes of administration on the
. immunogenicity of infectious bursal disease vaccine. Rev.

Elev. Med. Vet. Pays. Trop. 48: 33-35.

Khafagy, A. K.; EI-Sawy, A. M.; Kouwen hoven, B.; Vieltz, E.;

/

~/ 0o
Xm



Ismail, I.M.; Amer, A. A.; Sultan, H. A. and El- Gohary.
A. E. (1991)\)/ery virulent infectious bursal disease. Ver.
Med J Giza. 39: 299-317.

Khaliel, S. A.and El- Manakhly, E. M.; (1998). Pathologic,
Immunocyto - chemical and immunologic studies on a new

v infectious bursal disease vaccine "Intermediate plus" in
chickens. Egyption J.Comp Pathol Clinical pathol 11:
185-198.

Khopde, S.M.; Priyadarsini, K.I.; Mohan, H,; Gawandi, V.B.;
Satav, J.G.; Yakhmi, J.V.; Banaraliker, M.M.; Biyani.
M.K. and Mittal, J.P. (2001). Characterizing the
antioxidant activity of amla (Phyllanthus ecmblica)
extract. Curr. Sci. 81:185-190.

Kishore, S.; Goswami, T. K. andog Das, S. K. (1998) Effcct of
Mycobacteriumphlei sub-cellular fractions on immunc
responsiveness of chicks toNewcastle disease virus.
Indian vet. J. 75: 1-3.

Kim, I. J.; Gagic,M and Sharma J. M. (1999) Recovery of
antibody-producing ability and lymphocyte repopulation
of bursal follicles in chickens exposed to infectious
bursal disease virus. Avian. Dis. 43 :401-413.

Kirtikar, K.R. and Basu, B.D. (1935). Indian Medicinal Plants.
Vol. III; PP:2220-2304. M/s. Bishen Singh. Mehendra Pal
Singh, New CAnnaught Place, Periodical experts, D-42.

Vivekvihar, Delhi — 32.

———

Kolte, A. Y.; Sadekar, R. D.; Barmase, B. S.; Desai, V. I'.onéd

Kolte, B. R. (1999) Immunomodulating clfcct of dry

powder of Ocimum sanctum and leaf gall of Ficus

xiv




racemosa leaves in broilers naturally infected with IBD
virus. Indian Vet. J 76: 84-86. '

Kouwenhoven, B., and Vandan Bos, J.(1994) Control of very
virulent infectious bursal disease (Gumboro disease) in
the Netherlands with more virulent vaccines. International
symposium on infectious bursal disease and chicken
infectious anaemia, Rauischho Izhausen, Germany 21-24
June 1994, 262-271; 4™ symposium of the world
veterinary poultry Association.

v

Kouwenhoven, B and Vanden Bos. J. (1996) Control ol very
virulent infectious bursal disease (Gumboro diseasc) In
the Netherlands with more virulent vaccines. XXth
Proceedings world's poultry congress,, 2-5 sep. 1996, I:
79-87, New Delhi, India.

Krogdahl, A (1986). Antinutrients affecting digestive functions
performance in poultry. In D.M. larbier (edn). Proc 7'"
erope. Poult. Conf. Paries 1:239.

Kumar, A. A. (1987) Studies on the development of
enterotoxaemia vaccine in goats. Ph. D. Thesis, [VRI

Izatnagar, U. P. India.

Kumar, A.; Rao, A. T. (1991). Haematological and blood
biochemical changes in experimental infectious bursal
disease virus infected chickens. Orissa- Velcrinary-
Journal. 16: 3-4, 66-7 1.

Kumar, K (1997). Prevalence of maternal antibody and its
influence on the vaccination against infectious bursal
disease In chicken. M. V. Sc. Thesis, B. V. C. Patna, R.
A. U. Pusa Samastipur.

Xv



K“mf”’ K.; Singh, K.C.P. and Prasad, C.B. (2000) Immunc
““responses to intermediate strain IBD vaccine at different
levels of maternal antibody in broiler chickens. Trop.
Anim. Hlth. Prod. 32:357-36.

Kumar, P. A.; Das, S. K.and Rao, J. R. (1998) Effcct ol
immunostimulation. on cytotoxic activity of intestinal
intra epithelial lymphocytes of chickens in infectious
bursal disease and Emeria tenella infections. Actu
Veterinaria Hungarica. 46: 1 -11.

Kumar, S (1998) Immune response of Invasive intermedialce
strain infectious bursal disease virus vaccine in broiler
chickens. M. V. Sc. Thesis submitted toR. A. U. Pusa

Samastipur.

Kurtoglu, FapdNizamlioglu, M. (1996). The effect ol diffcrent
~ supplementary levels of vitamin A and E in diets for
chickens. Veteriner Bilimleri Dergisi 12 :49-54.

Kuttan, G. (1996). Use of Withania somnifera_L . dunal as
adjuvant during radiation therapy. Indian Journ?l of

Experimental Biology, 34 : 854 — 856.

Kim Tae Joong; Ryu kyeong sen™Song Hee Jong.

Kwon, J.;
nfectious bursal disease virus (IBDV)

(1999). Effects of i
and New Castle disease virus (NDV) wvaccines on

performance of broiler chicks. Korean J. Vet Res.

39:738-742.

Ley D. H.; Yamamoto, Ro, and Bickford, A. A. (1983) The

xvi



uore

AX

s1q ful 101904910 “dugy

pz1-811°8 o i §
gy Annod Ul cuojqoid 2889sip SNOLIEA YR
pouviPHl AR ue po?J f1jynod ul Sulxojef[je pue Snap
(21102 §11 pU* . L::_ﬁ puv s | :_O SdV ¢ :&5_

¢y ]1840dsY 1861) d

pO1-€01: TT "1041A [ uvipy

Sue SnALA sseosip lesind snoldajul  Jo  U0Idap
_ wiptay (9661) "3 ‘nuinwiyoey

10p ::C_ﬂ
gquwnyeAef UV CLIMOO  epefy
|

oy 40 vSI1d

puur .c:.::::v_.z

'80T-€0T : b€ SIq

WpraAy Csulells L 01EIpAWIdIUL . JSEISIp [BSING Snondal

o sonuadord  aarssarddnsounwwr o pue K£1109uagoyieg

(D66T) [ “umDlg] puw (] o 1IN AT ﬂ.< "1 nmomo:m;

GAGE s B ] "9, 6-996:dd ysq
OT Sowy ssouy ATISIOATUN 18IS BMO] Am_um: MOH I

JPOA pue - :
L 2 "IN AL CPIOY pub Y g

> Q L b e
1BSIng snorg 1S) .TZT:QL Jo asvasi uj *-oseasip

DY U] ) . ,
:,791 ¢ 'S “1ouyoyiy pue @ ‘d el

q "6C8 /¢

/ﬁ.— .v‘ b = .hm Uﬂ.w

. Porerpay - %:::E +d HOLIDAOPD . - m:%am_wmumohaﬁ__
uri

R
\:,.3:: JO1udwodsueyua q UlWelrA Awg:

D “8]5% ‘. A
ION T csergre 10 4 E
Wy <Yt -d
Po dd NI B
:.W.Jﬁru ‘W.v _.ﬂhwwﬁﬂs Z /CTQ;HO vﬂoom :—E E_m._c

:Uﬁ:fﬁI [Eo11081q pue o:w:_:u&

aff
H Aowo: ‘W "H ‘law{[nyg puv Qm

,_E;

MNFq
—AV.HU —ﬁuf..u— * i
S ”oszf.Eo:u led S801-0901 :LT 510 ! i
EAE wf:.—— . 5
£ o [D pue pd0!
:f:m ! ‘a130]0Y} 4
SOOLds UL Jo m_mucom%




pathogenesis of Infectious Bursal Disease: Secrologic,
Histopathologic, and Clinical chemical observations.
Avian Dis. 27: 1060-1085.

illie, R. D. and Fullmer, H. M. (1976) Histopathological
« Technique and Practical Histochemistry (4 1h edn.) Mc
Graw Hill Book company, Newyofk, pp. 462.

ikoff, R. O.; Mathias, M. M.; Nockels, C. F.; Tengerdy, R. P.
(1978) Vitamin E enhancement of immunity : mediated by
the prostaglandings. Federation proc. 37: 829.

.ukert, P. D. and Hitchner, S. B. (1984) Infectious bursal
disease.. In Disease of Poultry. (8th edn.) Hofstand. M. S.
Bames, H. J. Calnek, B. K. and Reid, W. M. and Yoder.
Jr. How (Eds) Iowa State University Press Ames lowa
USA.pp:566-576.

Aazariegos, L. A.; Lukert, P. D.; and Brown, J. (1990)
Pathogenecity and immunosuppressive propcrtics ol
infectious bursal disease " Intermediate" strains. Avian
Dis. 34 : 203-208.

Aangala Gowri, A.; Jayakumar, R.; Kumaran, K.; and
Nachimuthu, K. (1996) Avidin biotin dot ELISA for thc
detection of infectious bursal disease virus antigen.
Indian J Virol. 12 :103-104 .

langat, A.P.S.; Gill, B.S. and Singh, P. (1987. Aspergillus
flavus and aflatoxins in poultry feed and its corrclation
with various disease problems in poultry farms. Indian ./
Comp. Microbiol. Inf. Dis. 8:118-124.

xvii



Mahesh, P. S. and Muniyappa, L. (1996) Evaluation of immunc

- response to currently available Infectious Bursal Diseasc
(IBD) vaccines in broilers. XXth world poultry congress,
2-5 sept, 1996 held at New Delhi, India IV: 376-377.

v

Maherchandani, S.; Kalra, S. K. and Kumar, A (1992)
_~Isolation. of virus from bursa of clinical cases ol
infectious bursal disease Ann. of Biol. 11 :291-284.

Marsh, J. A.; Dietert, R. R; and Combs (Jr.), G. F. (1982).
Effect of dietary deficiencies of vit. E and selenium on
the primary lymphoid organ of the chicks. Fed proc. 41 :
341 (Abstr.)

Maurice D. V. and Lightsey, S. F. (1996) Immuno competance
of slow and fast growing broiler chickens fed different
levels of vitaminE. XXth worlds poultry congress New
Delhi Indial.:93-98.

Mc Ferran, J.B., Mc Cracken, R.M, Connor, T. and Mc Nulty,
M. S. (1982). Field studies with an inactivated. vaccine
against infectious bursal disease. Developments in
biological standardization 51: 263-271.

Mc Corkle, F.; Taylor, R.; stinson, R.; Day, E. J.; Glick, B.:
(1980). The effects of a Megalevel of vitaminC on the
immune response of the chicken. Poult. Sci. 5§9:
1324-1322.

Mcllory, S. G.; Goodall, E.A.; Bruce; D. W.; Mc Cracken, R.
M., and McNulty, M. S. (1992). The cost bencfit of
vaccinating broiler flocks against subclinical infectious
bursal disease. Avian pathol. 21: 65- 76.

Xviii



Mcllroy, S. G.; Goodall, E.A.; Rice, D. A.; McNulty, M. S. and
Kennedy, D. G. (1993) Improved performance in

1~ commercial broiler flock with subclinical. infectious
bursal disease when fed diets containing increased
concentration of vitamin E. Avian pathol. 22: 81- 94,

Mckercher, P. D. (1986) Oil adjuvants; Their use in vaterinary

- biologicals. In: Advances in carriers and adjuvants for

v veterinary Biologicals (Eds. Nervig, R. M. et. al.) lowa
state Univ. Press, Amees, Iowa. P.P. 115119.

Mohanty, G. C.; Pandey, A. P. and Rajya, B. S. (197D}
Infectious bursal disease in chickens. Curr. Sci. 40:
181-184.

Mohanty, G.C.; Kradjian, Y.S.: Aziz, S.S. and Al-Wahab,
N.M.A. (1981) Occurance of infectious bursal disease of
chickens in Iraq Indian J. Poult. Sci. 16:251-258.

Mohanty, T.R.; Rao, A.T. ; and Pattanaik, D.P. (2000).
Immunomodulating effect of levamisole in infectlious
bursal disease infected chickens. Indian J Vet. Pathol.
24:47-79.

Montgomery, R. D.; Villegas. D.; Dawe, D. L. and Brown, J.
(1986) A comparison between the effect of an avian
reovirus and infectious bursal disease virus on selected
aspects of the immune system of the chicken. Avian Dis.
30: 298-308.

Murray, R.K.; Granner, D.K.; Mayes, P.A. and Rodwell, V.W.
(1996). Harprer’s Biochemistry, 24" edn. : 612 - 613,

Xix



Muskett, J. C.; Hopkins, 1. G.; Edwards, K. R. and Thornton,
D. H. (1979). Comparison of two infectious bursal diseasc
vaccine strains: efficacy and potential hazards n
susceptible and maternally immune birds. Vet. Rec. 104:
332-334.

Naqi, S. A.; Millar, D. L. and Grumbles, L. C. (1980) An
evaluation of three commercially available infectious
bursal disease vaccines. Avian Dis. 24: 233-241.

Naqi, S. A.; Marquez, B. and sahin, N. (1982) Maternal
antibody and its effect on infectious bursal discasc
Immunizations. Avian Dis. 27 (3): 623-631.

Nakamura, T.; Otaki, Y. And Nunoya, T. (1992)
Immunosuppressive effect of a highly virulent infectious
bursal disease virus isolated in Japan. Avian Dis. 36 (4):
891-896.

Nicholas, R. A. J.; Reed, N. E; Wood, G. W.; Habert, C. N.;
Muskett, J. C. and Thornton, D. H. (1985). Detection of
antibodies against infectious bursal disease virus, a
comparison of three serological methods. Res. Vet. Sci. 38:
189-192.

Nunoya T.; Otaki, Y.; Taj ima, M.; Hiraga, M. and Saito, T.
/ (1992) Occurrence of acute infectious bursal diseasc with
high mortality in Japan and pathogenicity of field isolates
in specific pathogen-free chickens. Avian Dis. 36 (3):

597-609.
Oppling, V.; Muller, H.; Becht, H. (199 1) Heterogenicity of

XX




the antigenic site responsible for. the induction of
neutralizing antibodies in infectious bursal diseasc virus.
Arch. Virol. 119: 211-223. (Cited by Yamaguchi ef al,
1996)

Okoye, J. 0. A.; Dip, D. V. M. and Phil, M. (1984) Infcctious

o bursal disease of chicks. Vet. Bull 54: 425-436.

L A

Oser, B. L. (1979) Estimation of serum sodium and scrum
potassium by Flame photometry. Hawk's physiological
chemistry," (14 1h edn.) McGraw-Hill Book company, p.
1140-1142.

Pahar, B. and Rai, A. (1997). Immunogenicity of infcctious
bursal disease virus strains isolated in India. Journal
ofApplied Animal Research. 12 (2): 137-144.

Panda, S.; and Kar, A. (1997) Effects of root extract of
Ashwagandha, Withania somnifera, on function ol thyroid
in cockerel. Indian J Anim. sci. 67 (7): 575-576.

Panda, S. K¥Rao, A. T. (1994) Effect of vitamin E- selenium
combination on chicken infected with infectious bursal
disease virus. Veterinary record 134 (10) 242-243.

Pande, C. B. and Vijay Kumar, L. A. (1994) A study of
Immunomodulating action of zeetress. Poult. Advisor 27

(8): 53-55.

nd
Panigrahy, B.; Rowe, L. D.? Corrier, D.E. (1986)
Haematological values and changes in blood chemistry in
chickens with infectious bursal disease. Reascarch in

veterinary science. 40: 86-88.

Panigrahy, B.; Mishra, L. K. and Adams, L. G. (1982) Humoral

XXi



and cell mediated immune responses in chicks with
infectious bursal disease. Vet. Microbiol. 7:383-387.

Pardue, S. L. and Thaxton, J. P. (1984) Evidence for Ameclio
ration of sieroid-mediated Immunosuppression by
Ascorbic acid. Poult. Sci. 63: 1262-1268.

Patwardhan, B. and Hooper, M. (1992). Ayurveda and future
drug development. International Journal of Alternative
and Complementary Medicine, 10(12) : 9 - 10.

Patra, V. K. (1983) Homoeopathy treatment against poultry
diseases. Indian poultry review X IV: 19. p. 25 - 27.

Praveen, K. V.; Rao, A. S., Chetty M.S.; Shanna, B. J. R. and
Dhanalakshmi, K. (1995). Immunosuppressive cllect of
IBDV field isolate in chicken to NDV and S. gallinarum
antigens. Indian Vet. J 72 (4):328-331.

Prabhakaran, V.; Chithravel, V.; Kokila prabhakaran, S. and
Saravanan, C. S. (1997) Infectious bursal diseasc with
concurrent infection of E Coli and Coccidiosis:
Haemogram and serum chemistry. Indian J Anim. Hith. 36

(1): 7-9.

Pradhan, N. R. (1995) Effect of stresroak on the performance
of broilers. Indian J Poult. Sci. 30 (1): 82-84.

Rajmane, B.V.; Adsul, R.D. and Ranade, A.S (1994). Efficacy
of an enzyme reparation and lactobacilli culture on
growth and immune response of broilers. Indiaw 3- Pould-Sei
<3:32-34-

Xxil



Rao, A. T.; Pradhan, B. Mahapatra, H. K.; and Das, B. C.

(1995) Immune responses due to Zeetress in infectious
bursal disease vaccinated chicks. Indian J Indg. Med. 16

(2): 93-103.

Rao, A. T.; Panda, S. K. and Sahu, R. K. (1996) Effect of
4 zeetress on infectious bursal ‘disease vaccinated and
“* " challenged birds. Indian J Indg. Med. 17 (2): 43-46.

Ray. D. K. and Sarkar, P. (1984) Seroprevalence of infectious
bursal disease in poultry around calcutta. /ndian J poull.

Sci. 19: 224-227.

Reinhold, J. G. (1953) Determination of serum protein by
biuret method. -Practical clinical biochemistry" editor, H.
Varley, (4th edn.) p. 236238.

Saravanabava, K.; Nachimuthu, K. and Badmanaban, V. D.
(1999) Immunopotentiating effect of Tuftsin in birds
immunosuppressed with infectious bursal virus. Indian

vet. J 76 : 485-489.

Sadekar, R. D.; Pimprikar, N. M.; Bhandarkar, A. G.; Bannasc.
B. S.; (1998a). Immunomodulating effect of Ocimum
sanctum Linn. Dry leaf powder on humoral immunc
response in poultry naturally infected with IBD virus.

Indian Vet. J 75: 73-74.

Sadekar, R. D.; Kolte, A. Y.; Barmase,, B. S.}"“"Dcsai, V. I.

(1998b) Immunopotentiating.effects of Azadirachta indicu
" (Neem) dry leaves powder in broilers, naturally infected
with IBD virus. Indian J Experimental biology 36 (11)

1151-1153.

Xxiii



Saif, Y. M. (1991) Immunosuppression induced by infectious
bursal disease virus. Vet. Immuno. andImmunopath. 30:

44-50.

Sah, R. L.; Kataria, J. M.; Arya, S. C.; Verma, K. C. (1995)
outbreaks of acute infectious bursal disease causing high
mortality in chickens. [Indian J Comp. Microbiol.

Immunol. Infect. Dis. 16 (1-2): 7-13.

Samarth, V.R.; Jagtap, D.G.; Dakshinkar, N.P. and Deshmukh,
A.D. (2002). Effect of homoeopathic drug on performance
of broilers. Indian Vet. J. 79:402-403

Schneider, J. and Haass, K. (1969). Untersuchungen Ziur
Atilogieder infektiosen Bursitis (Gumboro discase) bl

N Junghennen and Kuken. Berl. Munch. Tierarztl. Wschr.
82: 252-255 (cited by Faragher, 1972)

Seoknd, B.S. and Singh, R.A. (1996). Effect of ascorbic acid
and supplementation during Summer and Winter months
on performance of broilers. Proceedings. XX World s
Poultry Congress, New Delhi, India. IV : 258.

Shadaksharappa, H. L.; Sreenivasa Gowda, R. N. and
Vijayasarathi, S. K. (1998) Immunomodulatory effects of
levamisole hydrochloride, vitamin E and vitamin C on
immune response against infectious bursal diseasc (IBD)
vaccination in broilers. Indian vet. J 75: 399-401.

Sharma, A. K.; Mohanty, A.; Singh.Y and Tyagi, A. K. (1999)
Transegenic plants for the production of edible vaccinces
and antibodies for immunotherapy. Current Sci. 77 (4):

524-529.

XXiv



Sharma, J. M. (1985) Embryo vaccination with infectious
bursal disease virus alone or in combination with marek's

disease vaccine. Avian Dis. 29 (4): 1155-1169.

Saran, H. S. and Sharma, P. K. (1996) Factors modifying host

response to vaccination. The veterinarian 20: 19-20

(Feb.).

Sheffy, B. E.; and schultz, R. D. (1979) Influence of vitamin L
and Selenium on immune response mechanisms.

Federation Proc. 38: 2139-2143.

Sicgel, B. V. and Morton, , J.1. (1977). Vitamin C and the
immune response. Experentia , 33 : 93 - 97.

Singh, N.; Baxi, K.K. and Jand, S.K. (1996). Prevalencc of
different poultry diseases in relation to mycotoxins in
poultry feed. Proc., XXth world poult. congress, New
Delhi, India. I1:599-603.

Singh, K.; George, C.X.; Gupta, K.P. and Gupta, B.M. (1983).
Antiviral activity of plant extract Liv — 52 in mice
experimentally infected with Semiliki Forest enccphalitis
virus. Science and Culture. 49 : 354 — 355.

Singh, K. C. P. (1987). Studies on IBDV strains with reference
to seroprevalance, pathogenicity, Serological
characterisation and immunosuppression. Ph. D. Thesis.
College of Vet. Sci. and Animal Husbandry, J. N. K. V.

V., Jabalpur.

Singh, K. C, Pf“bhawedkar, R. G. (1993) Immunomodulating
effects of levamisole in chicks immunocomprmised by

infectious bursal disease virus. Trop. Anim. Hlth. Prod.

25:11-14.

XXv



Singh, K. C. P. Verma, S. K.; and Prasad, C. B. (1994b)
~Occurrence of infectious bursal disease in chickens,

Isolation, and clinico-pathology. Indian J of virology- 10:
83-89.

and L . )
Singh, K. C. P.; Dhawedkar, R. G. (1994a) Effect of infectious
bursal disease virus on cell mediated immune responsc ol

chickens. Indian. J Virol. 10:2, 90-96.

Singh, K.C.P. (1987). Studies on :nfectious bursal disease

virus strains with reference toO Seroprevalence,
Pathogenicity, Serological characterization and
immunosuppression. Ph.D. thesis submitted to JINKVV.

Jabalpur.

Singh, L. D. K. and Rao, A. T. (1988) Effect of jevamisole and
prednisolone on chicken infected with infectious bursal
disease virus. Indian J Anim. Sci. 58 (5): 589-593.

Singh, R.; Brar, P. S.; Grewal, G. S. (1995) Biochemical
studies in experimentally induced infectious bursal
disease in broiler chicks. Poultty- today-and tomorrow. 5:

1-2, 6-8.

Singh, A. K. (1997). Seroprevalance, isolation and
immunosuppressive effect of infectious bursal discasc
virus in chickens. M.V.Sc. Thesis. B. V. C. Patna, R. A.
U. Pusa Samastipur.

Singh, K.C.P. (2001) Annual Progress Report of ad-hoc
research scheme of ICAR. Department of veterinary
Microbiology, Bihar veterinary college, Patna-14. ‘

XXVi

N



Sinha, A.K. (1997). Seroprevalence, isolation and
_immunosuppressive effect of infectious bursal
" virus in chickens. M.V.Sc. submitted 10
Agricultural University, Pusa, Samastipur

diseasc
Rajendrzl

Sivaseelan, S. and Balachandran, C. (1999). A study on the
Pathology of infectious bursal disease under natural and
v experimental conditions Indian Vet. J. 76:599-602.

Sivanandan, V. and Maheswaran, S.K. (1981). Immune profile
of infectious bursal disease 1. Effect of infcctious bursal
disease virus on peripheral blood T and B lymphocytes of
chickens. Il effect of IBD virus on pokeweedmitogen
stimulated peripheral blood lymphocytes of chickens.
Avian Dis. 24:715-725.

Skalan, D.; Melamed, D.‘f“*’riedman, A. (1994). The cffcct of
varying level of dietary vitamin A on immune responsc in
the chick. Poult. Sci. 73 (6) 843- 847.

Snedecor, G. W. and Cochran, W. G. (1967) Statistical
methods. (6" , edn.) Oxford and IBH Publication Co..

Calcutta, Bombay, New Delhi.

Snyder, D. B.; Vancey, F. S.; and Savage, P. K. (1992). A
monoclonal antibody based agar gel precipitin test for
antigenic assessment of infectious bursal diseasc viruses.
Avian pathology 21, 153-157.

Sofei, D.M. and Bucur, E.O. (1999). Serum antibody immune
response in chickens inoculated with immunomodulators - '
associated tive vaccine against infectious bursal diseasc

Studies Res. Vet. Med. 7:43-49,

XXvii



. i ; an, L.
Solono, W.; Giambrone, j. J.; Williams. J. S.; Lauernﬂm |
C. (1986). Effcct ol

H.: Panangala, V. S. and Garces, R

maternal antibody on timing of initial vacc':ma 1b o
. - . u “E

young white leghorn chickens against infectious

disease virus. Avian Dis. 30: 648-652.

G. C. and Kataria, J. M. (199 1)
study of bursd ol
easc

Somvanshi, R.; Mohanty,
Light and electron microscopic .
Fabricius of chicks infected with infectious bursal dis »
virus by intrabursal route. Indian J ofAnimal Sciences. 61

(7): 665-670.

Somvanshi, R. and Mohanty, G.C. (1991) pathological studies
bursal disease and their

on aflatoxicosis, infectious
hol. 15:10-14.

interactions in chickens Indian. J. Vet. Pat

Sulochana, S.; Lalthakunjamma, C.R. (1991) Infectious bursal
disease in Kerala. Cheion. 20 (6): 180-183.

Suresh, K. and Tripathi, S.N. (1987). Role of certain ayurvedic
medicine in management of liver diseases . Journal of
National Integrated Medical Association , 29: 7- 14.

Suresh, K. and Vasudevan, D.M. (1994). Augmentation of
murine natural killer cell and antibody dependent cellular
cytotoxicity activities Phyllanthus emblica, a new
immunomodulator. Journal of Ethopharmcology. 44 : 55 -
60.

Survashe, B. .D" (1996). Role of Bio security and mass
Immunization in IBD control-Indian Experience. XXli] |
Proceeding. World's Poultry congress I:" 73-78, New
Delhi, India. » New

Xxviii



gymoens, J. and ROSenthaL.
modulation of
. he
experimental a4 LR M. (1977) Levamisole in the
i55-221. - immune response: the currenl

Szlgetl G.; Palfl ¥ Nagy \3jcal state. J Ret. Endoth. Soc. 21:

.G.; Bogo G ad
y > -5 ad \
\/f immunostimula Rat \‘\\‘., By Bdesy JayNagy, G5 SZmoleny,
nt e N\wanyi, S. (1998) New type of
y Yi

response  to i - s
viral & N increase antibody production in

t
Allatorvosok Lapja I’Q =ind  bacterial vaccines. Magyar
(1999) 89 (5): 502. ® (12): 719-721 (Cited in vet. Bull

fakase, K.; Uchimura, T.;

(1993) Agar gel Katsuri, N.; and Yamamoto, M.

:/ pathOgeneCII} Of ln[ (x pTCCI[)ltl()n line pa]_[crnq and

Vet. Med Sci., 55 (1) 1 ~tious bursal disease viruses. J of
\ -139.

Tanimura, N.; Sharma, J]. M
the Bursa of Fabricius

, (1997) Appearance of T cells 1n
and caecal Tonsil during the acute
phage of infectious B ——=ursal disease virus infection in

chickens. Avian Dis. 41 ~ —: 638-645.S
engerdy, R. P. (1975) VvV = —itamin E or Vitamin A prolects
chickens against E. coli infection. Poult. Sci. 54:

1292-1296.
] ) (1977) Effect of vitamin E and A
angerdy R. P.o:“dBrowﬂ-,-J- C ’// . d Phagocytosis in E. coli infected
on humoral immunity &= 56: 957-963.
chicken. Poutry science
L, and Lauejman, L.H. (1983)
Mayer, [~ humoral antibody responsc (0

ngerdy, R. P., _
' ype D in sheep. Br. Ver. J 139:

Vitamin E
Clostridium
147-15 1. and Nockels C. F. (1990) Effect

enhanced P
priringens

XX1X

| (;}
igerdy, R.P. [aceterd N.



