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ABSTRACT

\ero cell adapted Infectious bursal diseasevirus (IBDV) propagated by different culture
methods showed that Roller and Microcarrier cultures produced higher titreswhen compared
to stationary culture. The peak titres (10°> and 10" tissue culture infective dose-50 (TCID, )/
0.1 ml) were seen by 96 hours post infection (HPI) in Roller and Microcarrier culture methods
except in stationary culture where it was seen by 120 HPI. The different inactivated 1BD
vaccines prepared from different culture methods and one commercial vaccine of Specific
Pathogen Free (SPF) embryo origin showed no significant differencein theimmune responses
assessed by Quantitative Agar Gel Precipitation Test (QAGPT) and Neutralization test. All
the vaccinated birdswithstood the virulent challenge as demonstrated on 3 days post challenge
by the absence of IBDV antigen in the bursa by Agar Gel Precipitation Test (AGPT) while IBD
antigen was present in positive control birds. On 10 days post challenge, the bursa: body
weight ratio (B: B ratio), bursa: body weight index (B: B index) and bursal scores of vaccinated
birds were similar to unvaccinated unchallenged control birds. The unvaccinated challenged
birds had bursal atrophy with bursal score of 2.

Key words: Infectiousbursal disease; Vero cells; Microcarrier; Antigenic content; Oil adjuvant vaccine

INTRODUCTION

Infectious bursal diseaseis an acute, highly
contagious vira infection of young chickens, often
resulting inimmunosuppression. Itischaracterized by
marked pathol ogical changesin bursaof Fabricius(BF)
(Cosgrove, 1962). The chickens can be vaccinated
with liveor inactivated IBDV vaccinesfor protection
againgt IBD,. Livevaccines are used in an attempt to
control the virulent form of the disease but with only
partial success. The levels of maternal antibodies in
day-old chicksoften vary widely and intheface of the
persistence of IBD virus on most farms, an effective
vaccineregimenisdifficult to establish. Livevaccine
derived from chicken embryofibroblast (CEF) cultures

or embryonated eggs of SPF chicken is expensive.
Vaccines derived from non-SPF chicken may contain
extraneousavian virusesor microorganisms. Alsolive
Vaccine can cause severeimmunosuppression, bursal
damage and persistence of virusin vaccinated farms.

Mammalian continuous cell lineswould be
suitabledternativesfor vaccine production. They have
several advantages over the use of primary cell
cultures. Maintaining a continuous cell line is more
cost effectivethan propagating CEF culturesfrom SPF
chicken embryos. Primary cultures have a finite life
span in vitro and must be propagated from tissues
using time consuming and |aborious procedures. The
aim of this study was to evaluate the growth of vero
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cell adapted IBDV in different culture methods, to
prepare oil adjuvant inactivated vaccines and assess
immunogenicity inbirds.

MATERIALSANDMETHODS
Viruspassage

The Vero cell adapted IBDV used in this
study had atitre of 10°*TCID_/ml. Confluent
monolayer of vero cellsgrownin 25-centimetre square
(cm?) tissue culture flask (Nunc,Denmark) was
inoculated with vero cell adapted IBDV. Theflask was
thenincubated at 37°C in an atmosphere containing 5
per cent carbon dioxide (CO,). Themonolayer showing
70 per cent CPE washarvested, aliquoted after 3cycles
of freezing and thawing and then stored at -70°C. The
cell culture lysates were used as viral inocula in
subsequent passages. The IBDV was confirmed by
fluorescent antibody test (FAT) and virus
neutraizationtest.

Viruspropagation by different culturemethods

Vero cellsweregrownto confluencein 174-
c? surface areatissue culture Roux flask. Thegrowth
medium was removed, monolayer was washed with
mai ntenance medium and inoculated with 10ml of 1in
10dilution of seed virus. After one hour incubation at
37°C, 80 ml of maintenance medium was added and
incubated at 37°Cin presence of 5 per cent CO,. The
Roux flaskswereremoved a regular intervasof 48, 72,
96 and 120 hoursof post inoculation, frozen and thawed
threetimes, aliquoted and kept at -70°C until assayed
fortota infectiousvirus. Four smilar tridswerecarried
out. Smilartridsweredso carried out in 603 cm? Roller
flasksinoculated with 20 ml of 1in 10 dilution of seed
virus.. Thebottleswererotated @ fiverevolutions per
hour in roller culture apparatus. Microcarrier culture
was performed as described by Berry et al. (1999).
Cytodex-1 beads (Sigma, USA) were prepared by
overnight suspension in 50 ml Calcium magnesium
free-phosphate buffered sdine(CMFPBS) pH 7.2. The
microcarrier beadswerewashed twicewith CMF-PBS
and autoclaved. Microcarrier cultures (1 L) were

established by inoculating vero cells (2 x 10° cellsml)
into growth mediumcontaining 1 gram (g)/litre Cytodex-
1. The cultures were maintained in 5-litre bench top
fermenter (B-Braun Biogtat, Germany). Theincubation
was carried out a 37°C. The cultures were stirred
continuoudly at 40 revol utions per minute (rpm) from
the point of inoculation. Virus infection was carried
out by removing 90% of the medium followed by
addition of 100 ml of 1in10diluted seed virus. During
viral infection the culturewas stirred intermittently at
40rpmfor 1 minuteevery 12 minutesfor 1 hr. Cultures
werere-adjusted totheir origind volumeby theaddition
of fresh maintenance medium and incubated. Samples
weretaken at regular intervals(48, 72,96 and 120 hours)
for determination of vird titres. Each samplewasfreeze/
thawed (3 times) to ensure complete release of
intracellular virus. Four smilar trialswerecarried out.

Titration of virus

Virus titration was performed as described
by Kibengeet al. (1988) with dight modifications. Serid
10-fold dilutions of virus were made in maintenance
medium and 50 il of each dilution was transferred to
four wdlsof a96-wd | microtitreplate (Nunc, Denmark)
except thelast two vertica columns, which served as
cdl control. Inesch plate, two sampleswere processed.
Each well then received 100 il of a fresh Vero cell
suspension in growth medium. Plateswereincubated
at 37°Cin 5 per cent CO, for 4 days, after which the
monolayerswere observed microscopically for typical
CPE daily. The virus titre was determined using the
procedure described by Reed and Muench (1938).

Virusinactivation and vaccinepr epar ation

IBDV wasinactivated with 0.01M Binary
ethylene imine (BEI) at 37°C for 10 hours. Then
autoclaved sodium thiosulfatewas added at 10times
final concentration of BEI for neutralization of
residual BEI. After confirming completeinactivation
of virus by inoculation in vero cells,oil emulsion
vaccines (OEV) were prepared with Montanide | SA
25 (SEPPIC, Paris, Cedex) at oil: agueous phaseratio
of 1:3.
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Vaccination trial

Five groups of 4-weeks-old IBD antibody
negative White Leghorn chicks, each consisting of
10birds, were used for vaccination trails. Thechicks
of group | were vaccinated with vaccine A (Roux -
propagated virus), group Il with vaccine B (roller -
propagated virus), group Il with vaccine C
(microcarrier - propagated virus), group 1V with
vaccine D (IBDV inactivated B.P. (Vet),
Ventribiologicals, India) and group V was left as
unvaccinated control. In all the groups, expect
control, theinactivated vaccines were administered
subcutaneously at the dose rate of 0.5 ml per birdin
thelower neck region. Serum sampleswere collected
after 21 days of vaccination and after 10 days of
challengeto assessIBDV antibodies by Quantitative
Agar Gel Precipitation test (QAGPT) and by Virus
Neutralization test (VNT). All birds of group I-1V
were challenged with IBDV (serotype 1,
characterized local strain N 35/93) after 21 days of
vaccinationwithavirustitreof 10*°EID, /0.2 ml of
CMF-PBS. In control group V, only 5 birds were
challenged (unvaccinated) and other 5 birds were
housed separately as unvaccinated unchallenged
controls. The chickswereinocul ated with thevirus
both ocularly (0.1 ml) and intranasally (0.1 ml). On
day 3 post challenge, 3 birdsfrom each group | - IV
and 2 birds from group V (control, unvaccinated
challenged) were sacrificed and bursae were
collected for antigen detection by AGPT. On day
10-post challenge, serum samples from all the
remaining birds in each group were collected and
then sacrificed. Bursae were collected for the
determination of B:B ratio and bursal lesion score
as per the method of Muskett et al. (1979).

Quantitative Agar Gel Precipitation test

The QAGPT was performed as per the
method described by Thangavelu et al .(2000) on 1
percent agarose gels containing 8 percent sodium
chloride, with wells of 4 mm diameter and 2 mm
interspace. The central well wasloaded with known
positive antigen and the peripheral wellswereloaded

with two-fold dilutions of serum. Thereciprocal of
the highest dilution giving a precipitation line was
taken as thetitre.

Neutralization test

Neutralization test was carried out by beta
method in Vero cdl culture. The method described in
O.1.E. Manud of Standards (2000) wasfollowed. Firgt,
0.05 ml of virus diluted in tissue culture medium to
contain 100 TCID, (50 per cent tissuecultureinfective
doses) per 0.05 ml was placed in each well of atissue
culture microtitre plate (Nunc, Denmark). Serial
doubling dilutions of heat-inactivated serawere made
intheviruscontainingwells(100TCID, ). Cell controls,
serum controlsand virus controlswerekept in thelast
two vertical columns. After 30 minutes of incubation
at 37°C, 0.1 ml of Vero cell suspension (10°cellgml )
was dispensed into each well. Plates were sealed and
incubated at 37°Cinthe presenceof 5 per cent CO, for
3 days, after which the monolayers were observed
microscopicaly for typical CPE daily upto6days. The
reciprocal of the highest serum dilution showing no
CPE wastaken asthetitreand thelog,geometric mean
titres were calculated according to method of Brugh
(1978).

Bursa: body weight ratioand bursal score

Bursa collected from all the groups after 10
daysof challengewere used for estimation of B:B ratio
and bursd score. B:B ratio of thevaccinated and control
birdswere caculated as per the method of 1smail and
Saif (1991). Bursatbody weight index was cal culated
asper themethod of Lucio and Hitchner (1979). Bursal
lesion score was determined as per the method of
Muskett et al. (1979).

RESULTS

IBDV antigen specific cytoplasmic
fluorescence in infected vero cells was detected at
24 HPI itsdf and maximum fluorescencewas noticed
by 48 HPI. The CPEin Vero cultureswasnot detectable
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until 48 HPI. At 72 HPI, the infected cells appeared
small, retractile and rounded. This was followed by
doughing-off of thecdllsfromtheglasssurfaceleaving
empty spacesin the cell sheet by 96 HPI.

Inmicrocarrier vero cell culturegrown for
24 hoursthe cytodex beadswere completely covered
by vero cells(Fig.1&2). Theresultsof virustitration
are given in the Table 1. Since different culture
methods had different surface area, the TCID, , was
calculated per cm? for comparison. Statistical
analysiswas carried out with these titres estimated
for 1 cm? surface area. The culture methods were
compared at 96 HPI by using analysis of variance
(Table2).

Serology

The results of QAGPT and VNT on serum
samples collected from vaccinated chickson 21 days
post vaccination and 10 dayspost chalengearegiven
in Table 3. Titres produced by the commercia vaccine
(chick embryo origin) and experimentally prepared
vaccine (tissue culture origin) did not differ
significantly.

On 3rd day post challenge, the bursae
collected from control challenged birdswere positive
for IBD antigenin AGPT whilebursae collected from
birds of al the vaccinated groups were negative.
Thisindicated the protection of the vaccinated birds
inall thegroupsagainst virulent IBD challenge. The
bursa:body weight ratio, bursa:body weight index
and bursal score assessed on 10 days post
challengearegivenin Table 4.

DISCUSSION

Inactivated vaccines play significant rolein
protection against IBD. Bursa being the predilection
site, containshightitresof infectiousvirusandisused
for the production of inactivated bursa-derived
vaccines. However, the production of such vaccineis
very expensive and cumbersome. The alternate and
preferred system could be the cell cultures. The most

common culture system used for the growth of IBDV
is CEF (Kibenge et al., 1988). However, the titres of
virusobtained in CEF are not ashigh asthat in bursa:
derived vaccine. Thus preparation of inactivated
vaccinesusing cell culturerequiresbulk cultureto be
done to achieve the antigenic content required to
induce adequateimmunity.

Pesk titresof 10°°to 1077 were seen between
96 and 120 HPI indl thethree culture methods. The
Roller and Microcarrier culture methods produced
around onelog,, higher titrethan the stationary culture.
However no significant difference was seen between
Roller and Microcarrier culture. Thesefindings concur
with observations made by Lesko et al. (1993). They
reported that canine distemper virus propagated in
vero cdllson Gelaspher M gelatin Microcarirer culture
had 10 times higher viral titres as compared to the
stationary cell culture method.

Although the virus titres of the roller and
microcarrier propagated virusvaccinewashigher, itis
interesting to note that there was no differencein the
immune responses evinced by these two vaccines.
Thus, it may beargued that thesetwoimproved culture
methods had no benefit in terms of increased
protection. This may be because the threshold value
of antigen content may be sufficient to stimulate active
immunity and any extra amount of antigen
administered may be superfluous. However, itisworth
attempting to dilute the vaccines produced by the
Roller and Microcarrier culture methods and try to
study its potency. If this is successful then the
production cost would really come down depending
on the dilution permissible. If protection is used as
criteria, then these two culture techniques offer no
advantage, however, based on virustitresand antigen
content they are superior to the conventional
stationary culture method.
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