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ABSTRACT

This study was preformed between 2003 and 2006. One hundred and sixty
five blood sampleswere collected fromBTV infected sheep of each district
of Coimbatore, Dindigul, Erode, Karur, Namakkal and Salem. Out of 165
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samples 13 are positive both RT-PCR and nested PCR. In nested PCR mini-
mum RNA wasamplified. Hence, thediagnosi stic sensitivity of nested PCR
greater than the RT-PCR. The accuracy in diagnosis, more sensitive and
specific assays, such as those based on antigens produced by recombi-
nant DNA technologies and the polymerase chain reaction should prove

useful.
INTRODUTION

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
serotypesof bluetonguevirushave beenidentified?.

InTamil Nadu, 22 out of 24 districtswerereported
to be affected by the bluetongue virus. The reported
case of bluetongue virus among sheep and goats oc-
curspresumablein an epidemic form during the South-
west monsoon season which favoursvector population
of bluetonguevirug®. Althoughthehistory of reporting
was not continuous, the number of outbreaks, attacks
and deathsamong ruminantsreported isof great con-
cernthat needsimmediate attention for the protection
of livestock and economic growth*2, Outbreak of blue-
tonguein sheep and goats swept in an epizootic form
during 1997-98 from 12 districtsin Southern Tamil
Nadu leaving alarmingly 5.23 lakhsinfected and 2.98
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lakhs dead.

Identification of BTV antibody isan essentia part
of thelaboratory confirmation of bluetonguevirusin-
fections. Thismay beachieved inthreedifferent ways,
namely (a) identification of antibody by serologica as-
say, (b) identification of thevirusantigen by virologica
assay, (c) identification of the specificity of nucleicac-
ids by reversetranscriptase polymerase chain reaction
(RT-PCR) and (d) sequenceanalysig?.

Due to the complexity of the serotypes of blue-
tongue virus, current procedures for monitoring the
prevalence of bluetongueinfection aregenerdly based
on the determination of the serotype specific antibodies
inanimal serum samples. These proceduresare cum-
bersomefor highly serotype specific BT virusandtime-
consuming. Therefore, itisimperativeto usesmplified
testsfor the purpose of seromonitoring of bluetongue
virusinaparticular anima populationinorder to dem-
onstrate that the popul ation has been exposed to blue-
tonguevirusinfection. Until recently, testssuch asagar
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gel immunodiffusion have beeninuse. However, apart
from being less sensitive, these tests have the magjor
drawback of being unableto consistently distinguish
between antibodies against bluetongue virusand the
closely related epizootic haemorrhagic diseasevirus.
RT PCR and nested PCR have been used as highly
specific and sensitivetest for detection of bluetongue
virusgroup.

Against the above backdrop, theaim these present
investigationsfocusto comparesengtivity of bluetongue
virusdetection by RT PCR and Nested PCR.

MATERIALSAND METHODS

Thisstudy was preformed between 2003 and 2006.
One hundred and sixty five blood sampleswere col-
lected from BTV infected animals of each district of
Coimbatore, Dindigul, Erode, Karur, Namakkal and
Salem. The blood sampleswere collected from ani-
masinther highfebrileperiod by jugular vein puncture
inavaccutainer tubescontaining EDTA™. Thesamples
werekept in vaccine bath and transported to the labo-
ratory. For long-term storage the blood sampleswere
collectedinavid contai ning Oxa ate-phenol-glycerine
(OPG) and stored at —70°Ct,

Extraction of viral nucleicacid

Thevira nucleic acid™ was used to extract and
purify BTV RNA from blood samples. Extracted RNA
was precipitated with phenol chloroform and purified
by precipitation 4 mol/L lithium chloride. Finaly the
RNA pellet was washed with 75% ethanol and dis-
solved innucleasefree water.

RT-PCR

Single step RT-PCR for VP7 gene using primers
which amplify aregion of 1156 bp wascarrying out as
per the procedure’®. The PCR mix was prepared ac-
cording to manufacturesingtructions. Thereversetran-
scriptionwas carried out ina25 pl reaction mixture
containing approximately 100 ng of heat denatured,
purified BTV RNA, 20 pmol of each primer, 40ul
RNAseinhibitor, 400 umol/L dN'TPs, 8mmol/L double
distilled water and 200 U of MMLV reverse tran-
scriptase. After initial incubation at 37°C for 45ul, the
enzyme wasinactivated by holding it at 70°C for 15
min. The same protocol wasfollowed for cDNA syn-
thesisby thetotal RNA extracted fromclinical samples.

In order to determine the sensitivity of RT-PCR, the
RNA wasseridly 10fold diluted in nucleasefreewater
before subjecting it to reverse transcription. Subse-
quently, cDNA wasamplified in the sametube, using
denaturation step at 94°C for 30 sec., followed by 40
cydesof annedingat 39°C for 1 min., extensgonat 72°C
for 2min by 40 cycles. In order to determinethe sensi-
tivity of RT-PCR, theRNA was serialy 10fold diluted
in nucleasefreewater before subjectingit toreverse
transcription. Theprimersusedinthe RT-PCR/nested
PCRwereasfollows:

Primer 1
Forward Primer : 5’ GTTAAAAATCTATAGAG-3’ (1-17)

Reverse Primer : 5’ GTAAGTGTAATCTAAGAGA — 3’ (1156-
1139)

Primer 2

Forward Primer : 5’ACACTGATG CTG CGAATGA-3’ (321-
340)

Reverse Primer : 5’ AACCCA CACCCGTGCTAAGTGG-3
(1090 1069)

Nested PCR

Nested PCR of primary product of BTV genome
segment 7 was carried out as described by Tiwari et
a .9 to amplify a770 product. The nested PCR were
carried out using, denaturation step at 94°C for 30 sec.,
followed by 35 cycles of annealing at 55°C for 1 min.,
extengonat 72°Cfor 2minby 35 cyclesandfind elon-
gationwasdoneat 72°Cfor 7 min.

PCR ampliconswere e ectrophoresed on a1.5%
agarose gel containing ethidium bromide and the gel
wasdocumented by AlfaDigital documentation imag-
ing system (Alfalnnotech Corporation, USA).

RESULTS

Bluetonguevira RNA extracted fromtheinfected
blood samplesand it waspurified by differentid lithium
chloride precipitation method, yielded pureRNA, with-
out any visiblecelular RNA contamination. IntheRT-
PCR, withthe set 1 primer, aproduct of 1156 bp was
amplified, whereas 770 bp productswasobservedin
agarose gel when set 2 primer were used (Figures 1
and 2). Inboth the set of primersused, similar pattern
of bandswereobserved for al the 13 isolates (Figures
1 and 2). When RT-PCR was carried out on serially
diluted purified vird RNA using set 1 primers, RNA of
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40 pg or more were detected, whereaswith the primer
st 2, thesengitivity wasincreased 10 foldsand aslittle
as4 pg RNA could be detected. With the nested PCR,
performed on the ampliconsgenerated usingtheexter-
nal primers, the sensitivity was 100 fold greater than
that achieved withthefirst PCRwith primer set 1, since
aslittleas 0.4 pgof purified viral RNA could be de-
tected. The sengitivity of nested PCR was higher then
theRTPCR.

DISCUSSION

Inthe present study RT-PCR using V P7 gene ex-
ternal primerssuccessfully identified 13 field isolates
producing desired amplification. Thisresult wasin con-
currencewith Tiwari et a.[*% wherethey successfully
amplified an 1156 bp product by using V P7 gene ex-
ternd primersfor Indianisolateof serotype23, but failed
toget theamplificationindinicaly suspected BTV blood
samples. Inthe present study, the RT-PCR performed
using VP7 externd primerscould detect field isolates.

There have been no previous reports on the mo-
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lecular characterization of anIndianisolateof BTV us-
ing RT-PCR followed by restriction enzymedigestion.
So adiagnosisof bluetonguestill largely relieson con-
ventional tests. Bluetonguevirushas 11 polypeptides,
of whichVP-3and VP-7 present ontheinner coreare
responsiblefor group specificity. VP-7, encoded by
segment 7 of the BTV genome, isthemgjor group spe-
cific proteinand detection of thisgenewould helpinthe
diagnosisof BTV, Asexpected, thetwo setsof prim-
ersused inthe present study amplified the VP 7 gene
sequences of i solates, yiel ding specific product of 1156
bp and 770 bp. MgCl, concentration of 1.5 mmol/L
wasfoundto beoptimal for amplification of the VP-7
genesequences. Thesengtivity withwhichBTV RNA
could be detected waslessthan that reported by other
workers't, Thereason for thismay be heat treatment
that led to denaturation of the double stranded RNA
before reversetranscription without using any further
denaturant Wade-Evanset d.!*; M cColl and Goul d”
reported that the addition of denaturants such as,
formamide and methyl mercuric hydroxide, aswell as
theuseof random hexamer primers, enhanced the sen-
sitivity of RT PCR Wilson et al.™ reported that the
sengitivity of RT PCR may a so changewith the sero-
typeof BTV. In our experiments, although the RNA
seemed to bepureinagarosege, thepossibility of some
cellular nucle ¢ acid contaminants affecting the actua
concentration of BTV RNA could not beruled out.

The sengtivity of RT-PCR was 10fold higher with
theinternd primersamplifyingasmaler portion (770bp)
of theVP 7 genethanwith theexterna primersampli-
fying 1156 bp sequence. Primer dependent sensitivity
of PCR for bovine herpesvirus 1 hasbeen reported by
Katariaet a .. Asreported by Belak and Pordany?,
nested PCR isfound to be 100 times more sensitive
thanthesinglePCR using externd primers, and thiswas
aso evident from our experimentson clinical samples,
whereBTV could only be detected after anested PCR.
Hence, applying these techni questo genes encoding
the outer capsd proteinsrespons blefor serotype speci-
ficity. VP2 and VPS5 will helpintheidentification of the
most suitabl e serotype/genotype preva ent in aparticu-
lar region asacandidate strain for vaccination to con-
trol diseases.

For accuracy in diagnosis, more sensitive and spe-
cific assays, such asthose based on antigens produced
by recombinant DNA technol ogiesand the polymerase
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chain reaction should prove useful. The potential for
application of new sophisticated technologies could
greetly enhancediagnostic capabilitiesfor virusidentifi-
cation and differentiationin the near future.
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