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Abstract. Rotavirus is a major cause of gastroenteritis in infants and children worldwide and also in wide
variety of mammalian and avian species. In the present study, 4 {7.84%) out of the 54 poultry faecal samples
tested, were found positive by RNA-PAGE. The samples were of 80-65 weeks age layer poultry birds
suffering from diarrhoea. All the PAGE positive samples resolved in to 11 segments with a migration pattern
of 5:2:2:2 characteristic of group D avian rotavirus. All the positive samples were of short electropherotype
in which segments 10™ and 11™ migrated very closely. Avian rotavirus samples subjected to VP4 and VP7
gene based RT-PCR did not amplified respective products. RNA-PAGE positive samples were further
subjected to VP6 gene based RT-PCR amplification using specific primers. All the four positive samples
yielded a specific product of 493 bp. The study reports first ever detection of Group D avian rotavirus in

Western India.
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INTRODUCTION

Rotavirus is a major cause of gastroenteritis in infants
and children worldwide and also in wide variety of
mammalian and avian species (Estes et al, 1983).
Avian rotaviruses were first detected in the United States
and United Kingdom from diarrhoeic turkey poults
(Mcnulty et al., 1978, Bergeland ef al., 1997). Avian
rotavirus causes enteritis of variable severity in poultry
especially during the early stage of life (Tamechiro ef af,,
2003). Huge economic losses are associated with
diarrhoeal syndrome in birds, making this a major
concern to poultry industry. Rotavirus belongs to family
Reoviridae; possesses double stranded RNA genome
consisting of eleven discrete segments. The inner core
is composed of viral protein, VP6, encoded by gene
segment 6. The outer capsid consists of two proteins,
VP4, encoded by gene segment 4 and VP7, a
glycoprotein encoded by gene segments 7, 8 and 9
depending upon the strain of rotavirus. Rotaviruses
isolated from different species could be distinguished by
the electropherotypes of dsRNA (Kalica ef a/., 1978;
Yashon and Schat, 1985). Avian rotaviruses known so
far belong to group A, D, F and G, among which group A
rotaviruses have been found to be the most common
agents of diarrhoea in human, animal and avian species
(Estes and Cohen, 1989; Saif, 1989). The genomic RNA
segments cluster into four regions - | to IV. Mammalian
group A rotaviruses have a migration pattern of 4.2:3:2,
while avian group A rotaviruses have 5:1:3:2 and group

D have 5:2:2:2 electrophoretic migration pattern (Mcnulty
et al, 1981). Though some work has been done on
study of prevalence of avian rotavirus in some parts of
India (Wani et al, 2003; Minakshi et a/., 2004). But such
information of detection of avian rotavirus is lacking in
Western India. The present investigation was aimed to
find the prevalence of rotavirus in poultry in this part of
the country and to standardize RT-PCR based detection
of avian rotaviruses.

MATERIALS AND METHODS

Rotavirus reference strain: Rotavirus reference strain
RA1 belonging to group A Avian rotavirus provided by
Dept. of Animal Biotechnology CCS HAU, Hisar was
used as known positive control.

Faecal samples: Fifty four faecal samples were
collected during October 2008 to March 2009 from 1-70
weeks age poultry birds from private and government
layer farms. These birds were apparently healthy.
However, some of them were passing loose faeces. All
the faecal samples were collected in screw-capped
plastic vials and stored at 4°C and immediately
transferred to laboratory. The faecal samples were
diluted in lysis buffer to make a 10% suspension,
followed by centrifugation at 10000x g for 15 min to
remove coarse particles and cellular debris. The
clarified supernatants were stored at -20°C till further
processing.
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Extraction of viral nucleic acid: The extraction of dsRNA
from 10% faecal suspension was done as described by
Herring et al. (1982) with minor modifications. RNA
pellet was air dried, dissolved in RNA PAGE sample
buffer and stored at -20°C for further use.

RNA-polyacrylamide gel electrophoresis (RNA-PAGE):
Discrete segmented RNA genome of rotavirus was
analyzed by RNA-polyacrylamide gel electrophoresis
(RNA-PAGE) using discontinuous buffer system without
SDS as described by Laemmli (1970). RNA pellet was
dissolved in RNA sample buffer and then samples were
loaded in wells of 5% stacking and 7.5% resolving gels.
The samples were resolved in to 11 segments by
electrophoresis in Tris-glycine huffer. The gel was run at
a constant voltage of 100 V till the dye just came out of
the gel and later visualized after staining with silver
nitrate method of Svensson ef a/. (1986) and then
photographed. The gel was stored in 10% ethanol for
further studies.

Primers: The consensus primers for VP4, VP6 and VP7
gene were synthesized as earlier described by Ito ef af.
(1995) were used in the present study for amplification
of the respective segment.

Reverse transcription polymerase chain reaction of
VP4, VP6 and VP7 gene: The RNA was extracted using
the method of Chomoczynski and Sacchi (1987).
Reverse transcription of viral RNA was performed using
MMLV reverse transcriptase (Promega) in 25 pl reaction
volume as per manufacturer's instructions. The
amplification of VP4, VP6 and VP7 gene was carried out
using respective forward and reverse primers (Table 1).

cDNA synthesis: The extracted RNA (2 pl) was taken in
0.2ml thin walled PCR tubes containing 1.5 pl of
Dimethyl Sulfoxide (DMSQ) and was denatured at 99°C
for 5 min and immediately snap chilled on ice. To the
PCR tube, 21.5 Jl of reverse transcription reaction mix
containing 100 ng of each forward and reverse primer
(VP7 FP and VP7 RP, VP4 FP and VP4 RP and VP6 FP
and VP8 RP) for respective gene, 100 mM dNTPs and
10x RT buffer and 0.5 pl of MMLV reverse transcriptase
enzyme was added. After letting the primers to anneal at
25°C for 10 min, reverse transcription was carried out at
42°C for 60 min in thermal cycler. MMLV-RT was heat
inactivated at 90°C for 5 min. The cDNA was stored at -
20°C.

Polymerase chain reaction

VP4 gene: PCR reaction was carried out in 25 pl volume
containing 2 pl cDNA, 1.5 pl DMSO and 25 pmol of each
primer. The mixture was heat-denatured at 99°C for 5
min, shap-chilled on ice and to this 5 pl of PCR mixture
consisting of 2.5 pl 10 x PCRbuffer, 0.5 pl 10 mM dNTPs,
1.5 pl 25 mM MgCl, and 0.5 ul Tag polymerase (5 U/ul)
(MBI Fermentas) was added. The PCR amplification
was performed on thermal-cycler (Eppendorf
Mastercycler) using one cycle of initial denaturation at
94°C for 5 min, 30 cycles of denaturation at 94°C for 1
min, annealing at 45°C for 1 min and elongation at 72°C
for 1 min and final extension at 72°C for 10 min. The
PCR products were analyzed in 1% gel by agarose gel
electrophoresis.

VP6 gene: Keeping reaction mixture same as
mentioned for VP4 gene. The PCR amplification was
performed on thermal-cycler using one cycle of initial
denaturation at 94°C for 5 min, 30 cycles of denaturation
at 94°C for 1 min, annealing at 44°C for 1 min and
elongation at 72°C for 2 min and final extension at 72°C
for 10 min.

VP7 gene: Using reaction mixture same as described
earlier. The PCR amplification was carried out with one
cycle of initial denaturation at 94°C for 5 min and 30
cycles of denaturation at 94°C for 1 min, annealing at
44°C for 1 min and elongation at 72°C for 2 min and final
extension at 72°C for 10 min.

RESULTS AND DISCUSSION

Out of 54 poultry faecal samples tested, 4 (7.84%) were
found positive by RNA-PAGE (Fig. 1). These samples
belonged to 60-85 weeks age layer poultry birds which
were apparently healthy. However, some of them were
passing loose faeces. Earlier (Minakshi et af, 2004)
reported 23.19% positive samples from poultry farms in
Haryana, India. Ahmed and Ahmed (2008) detected
2.43% prevalence of rotavirus infection in broiler chicken
in Bangladesh. Higher rate of rotavirus infection have
been documented by Mcnulty et af. (1984), where 70% of
serum samples from broiler breeder were seropositive
for rotavirus like virus. In this study, positive samples
resolved in to 11 segments with a migration pattern of
5:2:2:2 characteristic of group D avian rotavirus. In RNA-

Table 1: List of oligonucleotide primers used for RT-PCR amplification of VP4, VP7 and VPG genes of avian rotavirus

Gene Primer Sequence of primer Expected product size
VP4 VP4 (1-20) (FP)* 5-GeG Gat ce Get ata aa atG-3' 694 bp
VP4 (694-675) (RP)* 5'-cGa att cct Gaa ttG GtG Ge-3'
VPG VP86 (440-459) (FP) 5-GGa att tca aaa tGG aaG a-3' 493 bp
VP6 (932-915) (RP) 5-Gcet GGt Gte ata ttt GGt -3
VP7 VP7 (1-20) (FP) S-atc act acc cat tgc tag cc-3' 628 bp
VP7 (628-609) (RP) 5'-ggc att aaa atc agt aat tycg-3'

*FP: Forward Primer; RP: Reverse Primer
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Fig. 1. Electrophoretic avian

migration pattem of
rotaviris. Arrow marks Genome segments of
avian rotavinis

FAGE analysis of these samples it was found that
segments 3 and 4 migrated closely, segment 6 and 7
were co-migrating, segments 10 and 11 were also
migrated closely whereas segment 5 was distantly
migrated. All the positive samples were of short
electropherotype, where  segmerts 10* and 11"
migrated wery closely as  compared to long
electropherotype in which segments 10 and 11 migrate
distantly. This is in support with results olbtained by
Savita ef af. (2008).

Avian rotavinises have been isolated from diarrhoeic
chickens, turkey poults and other awian species in
wvarious parts of the world (Yashon and Schat, 1985
Meonulty ef &i, 1984). Earlier Wani ef &l (2003) detected
mammalian like group A rotawirds with a migration
pattern of 4:2:32 in diamhoeic chicken from Kashmir.
Minakshi & &l (2004) reported detection of A an group
A motasirus hawing 5:1:3:2 migration pattem from Harnyana
in Morthern India. Rotavirus strains  isclated from
different species can be distinguished by their
electrophoretic  migration  pattems by REWA-PAGE
(Mchulty ef ., 1980; Todd and McMulty, 1936). These
patterns can be used as specific markers of different
wirls population and to study the genomic diversity
among rotaviruses. Surprisingly, in our study none of the
electropherotype from poultry birds showed mammalian
like group A rotavirus RMNA migration pattem. The
findings of above study are in accordance with a report

74

Fig. 2: Partial length amplification of %P & gene of avian
rotavirus isolates yielding 493 bp product (Lane
k) 100 bp ORA ladder (1-4) Avian Fotawvirus field
isolates (5)Water control

of Savita &f &l (2008) inwhich group D avian rotavinises
were detected in diamhoeic faecal and environmental
samples in Central India. We describe detection of avian
group O rotawviruses among 60-65 weeks age poultry
birds. This is in concurrence to earlier studies in India
(Wani ef ai, 2003, Minakshi ef &, 2004} However
Ahmed and Abmed (2008) and Legrottaglie ef &/ (1997)
reported detection of avian rotavirus in broiler chickens
of 1-2 weeks age eary age which is contrasting to the
present. All four RNA-PAGE positive samples of avian
rotavinus were subjected to P4 and wP7Y gene based
RT-FCRE amplification using gene specific primers. After
analysis of results it was found that no amplification was
observed in all the four positive samples. Similarly,
Deswal (2006) could not find even single PAGE positive
samples of avian rotavirus showing amplification for VP4
and YP7Y gene alsowhich he descrbed may be due to
Emergence of new strain. Further positive samples were
subjected to partial length amplification of VP& gene
using forward and reverse primers. All four positive
samples wielded a specific product of 493 bp as
observed In 1% agarose gel (Fig. 2). However, no
amplification was observed in water control using the
same set of amplification conditions indicating the
specificity of the primers. Similar findings were reconded
in earlier studies by Deswal (20068). The RT-PCR offers
mary advantages besides high sensitivity and specificity
in detection of rotavinis in faecal samples (Kang ef al.,
2004, Fedorowa ef i, 2008). It helps in the detection of
viral nucleic acid during initial stages of infection without
waiting for higher sinus titer and development of immune
response in the affected host species. Detection of
rotaviris infection in reservoir animals and syrmptom
less cariers is another advantage of RT-FCR.



int. J. Poult. Sci,, 9 (1). 72-76, 2010

Conclusion: The present study showed the prevalence
of avian rotavirus among layer poultry birds. With the
help of electrophoretic migration pattern of dsRNA,
individual virus strain can be characterized which could
be used in epidemiological investigation. The results
indicate that RT-PCR based on VP6 gene can he
employed as a sensitive and specific assay for rapid
detection of group D avian rotaviruses in faecal
samples. The present study describes first ever
detection of group D avian rotavirus in Western India.
With this and earlier findings it is to be noted that avian
rotavirus could be considered as one of the cause of
diarrhoea in poultry birds irrespective of their age group.
The nucleic acid based genotypic classification of avian
rotaviruses would be helpful to study genomic diversity
among poultry birds of various age groups for
development of rapid and sensitive diagnostic tools.

ACKNOWLEDGEMENTS

The authors are thankful to the Asscciate Dean, College
of Veterinary and Animal Sciences, Parbhani and Head,
Department of Animal Biotechnology, CCS HAU, Hisar
for providing infrastructure as well as reference isolate
of avian rotavirus for comparison.

REFERENCES

Ahmed, M.S. and M.U. Ahmed, 2008. Detection of Avian
Rotavirus-like wvirus in  broiler chickens in
Bangladesh. Bangladesh J. Vet. Med., 4. 73-77.

Bergeland, M.E., J.P. Mcadaragh and |. Stotz, 1997.
Rotaviral enteritis in turkey poults. Proceedings of
the 26th western poultry disease conference. Davis,
Ca., pp: 129-130.

Chomoczynski, P. and N. Sacchi, 1987. Single step
method of RNA isolation by acid Guanidinium
thiocyanate-phenol-chloroform  extraction.  Anal.
Biochem., 162: 156-15%.

Deswal, S., 2006. Genomic diversity analysis and
nucleotide sequencing of hyper-variable regions in
VP4 and VP7 genes of group A rotaviruses isolated
from different host species. Dissertation. Faculty of
Animal Biotechnology, Chaudhari Charan Singh
Haryana Agricultural University. Hisar, India.

Estes, M.K. and J. Cochen, 1989. Rotavirus gene
structure and function. Microbiol. Rev., 53: 410-449.

Estes, MK, E.L. Palmer and JF. Obijeski, 1983.
Rotavirus: a review. Curr. Top. Microbiol., 105: 123-
184.

Fedorova, O.F., N.A. Novikova, N.V. Epifanova, L.B.
Lukovnikova, O.N. Kniagina, E.V. Gracheva and E.M.
Bogacheva, 2005. Optimization of RT-PCR for the
identification of VP4 gene of group A rotaviruses
and evaluation of its diagnostic efficiency. Vopr.
Virusol., 50: 39-41.

75

Herring, A.J., N.F. Inglis, C.K. Ojeh, D.R. Snodgrass and
J.D. Menzies, 1982. Rapid diagnosis of rotavirus
infection by direct detection of viral nucleic acid in
silver stained polyacrylamide gels. J. Clin.
Microbiol., 16: 473-477.

Ito, H., N. Minamoto, |. Sasaki, H. Goto, M. Sugiyama, T.
Kinjo and 5. Sugita, 1995. Sequence analysis of
cDNA for the VP6 protein of group A avian rotavirus:
a comparison with group A mammalian rotaviruses.
Arch. Virol., 140: 605-612.

Kalica, A.R., RG. Wyatt and A.Z. Kapikian, 1978.
Detection of differences among human and animal
rotaviruses using analysis of viral RNA. J. Am. Vet.
Med. Assoc., 173: 531-537.

Kang, G., M. lturriza-Gomara, J.G. Wheeler, P. Crystal, B.
Monica, S. Ramani, B. Primrose, P.D. Moses, C.I.
Gallimore, DW. Brown and J. Gray, 2004
Quantitation of group A rotavirus by real-time
reverse-transcription-polymerase chain reaction:
correlation with clinical severity in children in South
India. J. Med. Virol., 73: 118-122.

Laemmli, U.K., 1970. Cleavage of structural proteins
during the assembly of the head of bacteriophage
T,. Nature, 227: 680-687.

Legrottaglie, R., V. Rizzi and P. Agrimi, 1997. Isclation
and identification of avian rotavirus from pheasant
chicks with signs of clinical enteritis. Comp.
Immunol. Microb., 20: 205-210.

Mcnulty, M.S., G.M. Allan and J.C. Stuart, 1978. Rotavirus
infection in avian species. Vet. Rec., 103: 319-320.

Mcnulty, M.S., G. Mallan, D. Todd, J.B. Mcferran and R.M.
Mccrcken, 1981. Isolation from chickens of a
rotavirus lacking the rotavirus group antigen. J. Gen.
Virol., 55: 405-413.

Mcnulty, M.S., G.M. Alla and J.B. Mcferran, 1984.
Prevalence of antibody to conventional and atypical
rotaviruses in chickens. Vet. Rec., 114: 219.

Mcnulty, M.S., G.M. Allan, D. Todd, B. Mcfarran, E.R.
Mckillop, D.S. Colins and R.M. Mccracken, 1980.
Isolation of rotaviruses from turkey and chicken,
demonstration of distinct serotypes and RNA
electropherotypes. Avian Pathol., 9: 363-375.

Minakshi, G. Prasad, Sunita Verma and Swati Dahiya,

2004. Detection of Group A avian rotaviruses from

diarrhoeic poultry in India. In. J. Microbiol., 44. 205-

209.

L.J., 1989. Immunodiagnosis of enteric viral
infections application of electron microscopy and
monoclonal antibodies. Proceedings 38th Western
Poultry Disease Conference, Tempe, Ariz, pp: 232-
237.

Savita Kusumakar, A.L., Minakshi and Gaya Prasad,
2008. Detection and characterization of group A and
D avian rotaviruses in India. In. J. Biotech., 7: 554-
556.

Saif,



Int. J. Poult. Sci.,

Svensson, L., |. Uhnoo, M. Grandien and G. Wadell,
1986. Molecular epidemiology of rotavirus infections
in Upsala, Sweden, J. Med. Virol., 18: 101-111.

Tamechiro, C.Y., A.F. Alfieri, K.C. Medici and A.A. Alfieri,
2003. Segmented double-stranded genomic RNA
viruses in faecal samples from broiler chicken.
Braz. J. Microbiol., 34: 349-53.

Todd, D. and M.S. McNulty, 1986. Electrophoretic
variation of avian rotavirus RNA in polyacrylamide
gels. Avian Pathol., 15: 149-159.

9 (1): 72-76, 2010

Wani, S.A., M A. Bhat, SM. Ishag, M.A. Ashrafi, A.S. Buchh
and M. Haq, 2003. Detection of a mammalian-like
group A rotavirus in diarrhoeic chicken. Vet
Microbiol., 94: 13-8.

Yashon, CV. and KA. Schat, 1985. Isolation and
characterization of avian rotaviruses. Avian Dis., 29:
499-508.

76



	IJPS.pdf
	Page 1


