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ABSTRACT

Bluetongue (BT) is an infectious, non contagious arthropod-borne dis-
ease of ruminants caused by Bluetongue virus (BTV), prototype species
of the genus Orbivirus, withinthe family Reoviridae. In Tamil Nadu, 22 out
of 24 districts were reported to be affected by the bluetongue virus. Hence
the attempt has been made to cultivation and adaptation of BTV isolatesin
two different cell lines namely BHK 21 and Vero. The study was found to
be successful as the inclusion bodiesinduced by the virus (intra cytoplas-
mic eosinophilic inclusions, nuclear fusion with giant cell formation). It
was evident from theinfectivity titre of 9.48 that the virus has got adapted
to BHK 21 cellsto agreater extent than Vero cells asit happened to be an
ideal cell line for Bluetongue vaccine production. The silent persistent
infection of the BHK 21 and Vero cell lines cellswith BTV indicates that
more stringent screening of the cells used in the production of live vac-
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INTRODUCTION

Bluetongue (BT) isaninfectious, non contagious
arthropod-borne di sease of ruminants caused by Blue-
tonguevirus (BTV), prototype species of the genus
Orbivirus, withinthefamily Reoviridae. Twenty four
serotypes of bluetongue virus have beenidentified till
date.

Indiahass gnificant population of domesticand wild
ruminants which are known to be susceptibleto blue-
tonguevirusinfection. Severa exotic breedsof sheep
wereintroduced into the country between 1960 and
1970for thegeneticimprovementsof nationa flock by
cross breeding with native breeds. In India, thetotal
sheep populationis51 million, accounting to 5 percent

of world’s sheep population and 123 million goats ac-
counting for 20 per cent of thetotal globa livestock!®.

InTamil Nadu, 22 out of 24 digtrictswerereported
to be affected by the bluetongue virus. Thereported
case of bluetongue virus among sheep and goats oc-
curs presumabl ein an epidemic form during the South-
west monsoon season which favoursvector population
of bluetonguevirus'®. Although thehistory of reporting
was not continuous, the number of outbresks, attacks
and deathsamong ruminantsreported isof great con-
cernthat needsimmediate attention for the protection
of livestock and economic growth™,

The devel opment of |aboratory based systemsfor
theinvestigation of anima diseasesuch asbluetongueis
crucial to understand theinfectiousagent and thedis-
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ease processglobally. Asaresult, adaptation of blue-
tonguevirusto grow inlaboratory conditions, such as
cell culturetechniques. It hasbeen possibleto develop
arange of diagnostic testsand vaccines®. Hencethe
attempt hasbeen madeto cultivation and adaptation of
BTV isolatesintwo different cdll linesnamely BHK 21
and Vero.

MATERIALSAND METHODS

Bluetonguevirusisolation

Onehundred and sixty five (165) blood samples
werecollectedfrom BTV infected animalsof eachdis-
trict of Coimbatore, Dindigul, Erode, Karur, Namakka
and Salem. The blood sampleswere collected from
animdsintheir highfebrileperiod by jugular vein punc-
turein avaccutainer tubes containing EDTARY. The
collected sampleswerekept in vaccinebath and trans-
ported to the laboratory. For long-term storage the
blood sampleswerecollected inavia containing Ox-
aae-phenol -glycerine (OPG) and stored at —70°C{*%,

Cultivation of BTV isolatesin BHK 21 and vero
cdl lines

Cdl lines

Established cdll linessuch asBHK-21 and Vero
wereobtained from Nationa Centrefor Cdl Sciences,
Pune, India. Thecdl lineswere sub-cultured and main-
tainedinminima essentid medium (MEM).

Propagation of cells

Cellsweredilutedin growth medium sothat it con-
tained 1x10° cells/ ml and distributed intissue culture
bottles. For each tissue culture bottles, 5ml of growth
medium (10%FBS) was added. The seeded bottles
wereincubated at 37°C, 5% Co, with humidity till the
monolayer was compl eted. After 48 hoursof incuba-
tion, the growth medium was discarded and 5ml of
mai ntenance medium was added and tissue culture
bottleswereincubated at 37°C, 5% Co, with humidity
over night(?,

Inoculation of virusintocdl line

The blood samples collected and separated the
RBC and lysed with distilled water. Thelysed RBC
was clarified by centrifugation at 10,000 rpm for 10

min at 4°C. The virus in the supernatant was filtered
and 0.1 ml of viral sample was added (0.22pum) to baby
hamster kidney BHK-21, and Vero cell linesusing sy-
ringefilter™. Theefficiency of isolation wasoften sig-
nificantly lower following direct additiontocultured cdls
compared withthat achievedin ECE. Greatest efficiency
of isolationincell cultureisachieved by first passaging
ECE homogenatesin cells, followed by either antigen
detection procedures or additional passagesin mam-
malian cell lines, such asBHK-21 and Vero cytopathic
effect (CPE) was necessarily observedin cells. Cell
monol ayers were monitored for the appearance of a
CPE for 5daysat 37°C in 5% Co, with humidity. Cy-
topathi c effects show the presence of inclusion bodies
intheintracytoplasamic of bluetonguevirusinfected
BHK-21 cdl ling?,

Detection of cytopathic effect

After 48 hoursthetissue culture bottle were ob-
served for cytopathic effect, like cytopathi c changes/
morphologica changesusinginverted microscope. CPE
occursinauniformmanner inthetissueculture bottles.
Therange of percentage of CPE isdetected by using
dilutionvirustitremethod*¢.

Virustitrationin microtiter plate®

Log dilution of virusto betitrated was prepared.
4.5ml of HBSS were added to sterile test tubes and
0.5ml of virussuspension wasadded to thefirst tube. It
was mixed gently and 0.5ml wastransferred to the next
diluent tube successively. It was mixed and added us-
ing afresh pipette to the subsequent dilution without
touching thediluent and the pipettewas discarded after
transfer of the0.5ml volume. 50ul MEM wasdistrib-
uted to 7 rows of 8wellssterilemicrotitre plate by us-
ing amultichannel pipette. S0ul of each virusdilution
was added to appropriately marked rows. 100ul of
cdll suspensionwasadded in growth mediumwith 10%
feta calf serum. Themicrotitre plateswereincubated
for observing CPE.

RESULTSAND DISCUSSION
Theblood sampleswere collected fromtheinfected

sheep for theisolation of BTV. Inthefour year study
period therewere 95 field outbreaksfrom which 165
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Figurel: Comparison of virustitrationin two cell lines
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sampleswerecollected for theisolation purpose. The
viruswas cultivated intwo different cell cultureslike
BHK21 and Verotofind out its susceptibility and pro-
duction of hightitre. Inthisstudy, infectivity virustitra-
tionwasdonein Verocell lineand BHK 21 cell line
andtheir findingsaresummarized in TABLE 1, and
figurel. InBHK 21 and Verocdl linesthe BTV iso-
lates produced visible CPE from 36h post infection,
infected odlsbecameswollenandwell defined. Rounding
of cells, syncytiaformation, giant cell formation and
grouping of cellshavea so been observed infifth pas-
sage. Theaffected cellshave shown granularity and un-
dergonevariabledegreesof shrinkage. Later, most of
the cellsgot detached from the glass (Plate 1 and 2).
Infectivity titrevaluesof thethirteenisolatesranged
between 6.21 and 10.58 and 5.6 and 9.48 from 3 to
12" passagein the case of Vero cell lineand BHK 21
respectively. Between thetwo cell cultures, theVero
cdl lineexhibited moretitrevauethan BHK 21 (TABLE
1). Thiswassignificantly noticedinthemean difference
values (p=<0.0001). Significant difference was ob-
served right from the 3" passageto 12" passagein all
thethirteenisolatesintermsof meaninfectivity titrevalue
(Figure 1) and minimum and maximum titrevalue. It
can begtatistically concluded that Vero cell lineexhib-
ited maximum infectivity titrethan BHK21 cdll line.
Bluetongue has been recogni zed as an economi-
cdly sgnificant vector borne, non contagious, vira dis-
ease of domestic and wild ruminantsin many parts of

(40x M agnification) (48h post infection)
Plate1: Cytopathic effect of Bluetongueviruson vero cell
linestained with Giemsa

B- Bluetongueinfected BHK-21 cell line

(40x M agnification) (48h post infection)
Plate2 : Showing cytopathic effect of bluetongueon BHK
- 21 cdll linestained with Giemsa

theworld™, Bluetongue continuesto beamgjor dis-
ease affecting sheepinall countriesinthetropicsand
subtropicsincluding India. The economiclossdueto
bluetongue outbreaksin sheepisvery high. Control of
thediseaseisvery difficult because of the plurality of
the serotypesthat occur and no singlevaccinemay be
effective®¥, Intheabsence of vaccinesavailablefor the
control of Bluetongue virus, the other measures are
needed to be adopted such as control of the vector
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population, treatment of animalsfor secondary bacte-
rial infectionand nursing of theanimals. These control
measureswould beworthwhileif early diagnosisof the
diseaseisaccomplished™,

InBHK 21 and Vero cell lines, the BTV isolates
produced visblecytopathic effect (CPE) from 36h post
infection. Infected cellsbecame swollenand well de-
fined. Rounding of cells, syncytiaformation, giant cell
formation and grouping of cdlshavea so been observed
infifth passage. Theaffected cellshave shown granu-
larity and undergone variabl e degrees of shrinkage.
Later, most of the cells got detached from the glass.
The same type of CPE and changesin the cell mor-
phology was observed by Meenambigai et a.*?, who
made acomparative study of theinclusion bodiesin
BHK 21 and Vero cdlsinfected withBTV. Duringini-
tial passagesthereweremorerefractilecellsinthecell
monol ayer, with aggregation and clumping of cdllsin48
hourspost infectioninboth cdll lines. Theinitid stageof
infection of cellular destruction coupled with clumping
of cellsand formation of polykayotes were noticed.
Later, rounding of cellsbecame more prominent with
syncytiaformation. The poresin the nuclear envelope
appeared much enlarged in BHK 21 infected cellsthan
Vero infected cellsas compared with the control cell
culture preparation. Thiswasin accordancewith the
findingsof earlier ressarchworkersNachimuthuet a .3
andClavijoeta.[,

Inour study, BHK-21 cellshave shown ahigh sen-
gtivitytoBTV infection, producing adistinct cytopathic
effect (CPE) at 3-5 days post-infection. The CPE is
characterized by the appearance of foci of rounded and
refractilecells. Thesefoci rapidly enlarged to the point
of rupture, whereupon they detach and float freely in
the culturemedia. However, asreported by Afsharlt,
isolationof BTV fromfield samplesrequired theampli-
fication of BTV in ECE beforetissue culture can be
used. If directinoculaionintissuecultureof fidd samples
isrequired, thisshould be carried out in parallel with
ECE inoculation.

Theinfectivity titresof BTV isolatesin BHK 21
and Vero cell lineswere adduced at the end of 3¢, 5™,
7™ 9 and 10" passagelevels. A gradual riseintitres
was observed with respect to al theisolatesasthe pas-
sage levelsincreased. At the end of 12" passage the
(Log,,) tissueculturesinfectivedose 50 (TCID50) was

found to be between 10.3 and 10.8 in Vero cdll line
and 8.1 and 8.8 in BHK 21 cell line (p<0.0001). It
housed significant differencein the each passagetitre
value. Inthe earlier study of Reed and Muench*®l, a
titrevalueof 7.5and 6.5 wasobserved in BHK 21 and
Veroinfected cellsat 15" passage. Thesefindingsare
in agreement with the earlier observations made by
Howell and Verwoerd® and Scott et al .*".

Thevariousmammalian cell lines, Baby Hamster
Kidney (BHK21), African green monkey kidney (Vero)
and aninsect cdll line (C6/36) derived from Aedesspe-
cieswerethemost commontypesusedfor BTV propa
gation®®, BHK 21 and Vero cells offer away of grow-
ing BTV tocomparably hightitres, freeof cell metabo-
lites® and hence was chosen in the present study for
the adaptation of BTV. Generally the use of cell cul-
turesfor theprimary isolation of BTV fromthefield
samplesisnot recommended. Routingly, itisnecessary
toamplify thevirusin ECE beforegrowingin cell cul-
turefor eventua identification using serological assays
for vira antigen production™. The sameprinciplewas
followed in the present study and the outcome of the
study wasfound to be successful astheinclusion bod-
iesinduced by thevirus (intracytoplasmic eosinophilic
inclusions, nuclear fusonwith giant cell formation) cor-
related with thefindings of earlier workers(Brown and
Jochim 1962). Moreover, it isaso evident from the
infectivity titreof 9.48 that the virus hasgot adapted to
BHK?21 cellsto agreater extent than Vero cellsasit
happened to bean ideal cell linefor Bluetongue vac-
cineproduction.

The outcome of the study was found to be suc-
cessful astheinclusion bodiesinduced by thevirus(in-
tracytoplasmic eosinophilicinclusions, nuclear fusion
with giant cell formetion) correlaed withthefindingsof
earlier workers (Brown and Jochim 1962). Moreover,
itisaso evident fromtheinfectivity titreof 9.48that the
virus hasgot adapted to BHK 21 cellsto agreater ex-
tent than Vero cellsasit happened to beanideal cell
linefor Bluetonguevaccine production. Thesilent per-
sstentinfection of theBHK 21 and Verocdl linescdls
with BTV indicatesthat more stringent screening of the
cellsusedintheproduction of livevaccines.
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CONCLUSIONS

Theoccurrenceof BTV diseasein Indiabecame
endemicin nativebreeds. In Tamil Nadu thereare 58
lakhsof sheepinwhich 12 lakhsareMacheri breed. In
2005 around 2 lakh sheep were suffering from BT dis-
ease, becauseno of serotypesof BTV causesfailure
vaccineproduction. The BTV werecultivated intwo
mammalian cell linessuch asBHK 21 and Vero. The
BHK 21 cell lineswere produceshighinfectivity titre
i.e.,, 9.48that thevirushasgot adapted to BHK 21 cells
to agreater extent than Vero cells. Thesilent persistent
infection of theBHK 21 and Vero cdll linescellswith
BTV indicatesthat morestringent screening of thecells
used intheproduction of livevaccines.
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