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SUMMARY stroin but maost likely more related to Po-13
' strain  (mammalian like chicken rotavirus
Chicken rotaviruses (CRVs) were strains). This study reports the importance of
detected, identified and characterized in broiler rotaviruses in broiler chickens with delayed
chicken with diarrhea for the first time in Egypt. growth and digrrhes.
Fecal samples were collected from 85 namrally =]
occurring  diartheal outbreaks in commercial
chicken broilers farms that are located in a wide
range of geographical areas including many
Egyptian governorates mainly 6% Octobar, El-
fayom, Giza, Qaluobea, Menofia and Tl-
mansoura during year 2008, CRV was detocted
in the fecal samples by ELISA using
monoclonal antibodies (Mabs) against VP8,
Electron  Microscopy  (EM),  Reverse
Transcription-Polymersse Chain Reaction (RT-
PCR) and the virus was isolated using SPF
chickens. The obtained results confirmed the
solation and idenfification of group A chicken
rotavirus while the molecular characterization
analysis using different primers sels suppested
that the isolated chicken rotavirus docs not
belung-tn the same cluster of Chl rolavims

INTRODUCTION

Rotaviruses are the causes of enteric
disease in a wide wvariety of avian and
mammalian species, including human beings
(Tzipori, 1985). They were first identified in
avian species in 1977 by Bergeland et al.,
(1977) who rcported them as causes of
enteritis in turkey poults. Since that time, they
have been identified in both domestic and
free-ranging avian species including chickens,
pheasants, and ducks (Gough et al, 1985 and
1986; McNulty, 2003; Reynolds et al,, 1987a
and b),

Rotaviruses are classified as a sepamte
genus within family Reovirdae (Estes, 1990).
Rolaviruses are nonenveloped, spherical and
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have a diameter of approximately 70 nm. Intact
vinuses consist of two icosahedral capsid shells
(approximately 50 and 70 nm in dinmeter); they
have @ distinctive “wheel-like" appearance by
ntgaﬁ\wainﬂiwingmamﬂimtﬂﬁm
and capsomeres of the inner capsid that mdiate
toward the rim. The genome is comprised of 11
linear segments of double-stranded (ds) RNA.
The mtavirus virion consists of a three
concentric profein shells, or layes. The inner
nmatla}v.urmre,iammpmaduﬂh:vﬂ
protein, the middle layer is composed of the
\Tﬁmmhmﬂﬂi&nwla}mrismmpmud of
two peutralizing proteins; the mojor surface
glycoprotein, VP7 (glycoprotein, G) and
haemagglutinin spike, VP4 (Protcase sensitive,
P); (Estes and Cohen, 1983).

Classification of avian rotaviruses has
been  based  primarily on  CrOss
immunofluorescence  studies  and PAGE
analyses of dsRNA  segments. Avian
rotaviruses that cross-react by fluorescent
antibodies (FA) with antisera prepared against
Group A mammalian rotaviruses  are
classified as Group A avian rotavinses
(McNulty et al., 1979a). Rotaviruses that lack
the Group A entigen are referred to as
“atypical™ rotaviruses, including those avian
rotaviruses designated as groups D, F, and G
(McNulty et al., 1981 and McNulty, 2003).
Yei, avian rotavirases from group A have
already been isolated from the intestinal
contents of chickens, turkeys, and other avian
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gpecies (Brilssow et al,, 1992b, Sugiyamg g
al., 2004).

In field conditions, rotavirus infectign,
in poultry m& induce  subcliniy
manifestations, ©f th
with enteritis, dehydration, anorexia, |oy,
weight —gain, and increased  mortaliy
(McMulty, 2003; Tamehiro et al., 2003). In
both Jayer hens and hroiler chickens, rotaving,
has already been established as the etiologica)
agent of enteritis, originated from vira
replication in intestinal epithelium, resulting
n diarrhea and nutrient malabsorption
(Snodgrass et al, 1986), which causes ap
increase in fred conversion ratio and large
ses to poultry industry (Bames,

ey may be ﬂs’:‘.nl_‘iated

economic los
1997).
Diagonosis  of
usually is hased on detection of viruses in
detection of viral antigens in

rotavirus  infectiog

feces using EM,

tissues using FA, of
rotavirus RNA  in feces using PAGE.

demonstration of

Detection of rotavirus in feces by direct EM is
4 sensitive diagnostic approach and this
method will detect  rotaviruses of all
serogroups (Theil et al., 1986). Immune EM
and FA requirc specific antisera; however,
these procedures may be used to identify
specific serogroups. RT-PCR. and ELISA had
been also wused for diagnosis and
characterization of rotavirus in fecal samples
{Hussein et al., 1995 and 1996).

The lack of information on the

presence of chicken rotaviruses in Egyptian
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brollers was the major motivation for this
work, The aim of the present study was
focused on  delection, isolation and
identification of chicken rotaviruses,

MATERIAL AND METHODS

Fecal samples:

85 lecal samples were collecied from
diarrheic chickens from 1 to 6 weeks of age
wilh a special focus on age between 20 and 32
days in order to diminish the effect of the
maternal immunity on virus shedding and also
to avoid the ages of solid immunity
development that linked with higher ages with
different degrees of severity. Samples were
collected from different poultry famms
representing 8 wide range of peographical
areas distribution including many Egyptian
governorates mainly 6th October, El-Fayom,
Giza, Daluobea, Menofia and El-Mansoura.
VPG Mabs-based ELISA:

Fecal samples were tested for group A
rotavirus by Mabs—based ELISA sccording to
Hussein et al,, (1995). Briefly, ELISA plates
were coated with 3.4 ughwell of Rotavirus
specific polyelonal antibodies. The plate was
then incubated for 1 hour at 37°C. Non-
specific binding sites were samurated with
10% blocking buffer (non fat dry milk
(NFDM) in PBS pH 7.4) over night at 4°C,
After washing with PBS containing 0.05%
Tween-20 (PBS-T), the chicken fecal samples
diluted PBS were added to plate and
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incubated at 37C for | hour then washed
again 3 times. VPG Mabs was added then the
plate was incubated at 37°C for | hour then
washed again 3 times. Secondary antibody
(antimouse conjugated peroxidase) were
added 1o cach well then incubated at 37°C for
Thour before thoroughly 3 times washing with
PBS-T. The color was developed with the
addition of Hy04/OPD for 20 min. Further color
development was stopped by SDS (0.5%), and
then the plate was read at 450 nm wavelength.
Electron microscopy:

Positive fecal samples in ELISA were
examined with Megative-Stain Electron
Microscopy (McNulty et al. 1979b) to detect
the characteristic feature of rotavirus particles.
Examination of the satined samples was
cammied out at the EM umnit VACSERA,
Apouza, Giza, Egypt.

Isolation of CRY in SPF chicks

Groups of SPF chickens aged 14, 28
and 38 days were infected orally with 1 ml of
the prepared fecal sample suspension. Age-
matched SPF chickens were kept as controls,
Al daily intervals after 72 hours, fecal samples
were collected from the experimentally infected
chicks; representative birds from each group
were sactificed amd exarnined.

Extraction of viral nucleic acids:

The CRV double-stranded RNA
(dsRNA) was extracted from fecal samples
using Trizol RNA extraction kit [GIBCO)
to  mcommended procedurcs
(Chomeznski and Sacchi, 1987). The reagent is

according
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o mong-phasic solution of phenol and puanidine

jsothiocyanale
step that maintains the
while disrupting cells
sl s llected then
supematant containing RNA was co ect
washed and precipitated  with isopropancl
followed by ethanol 75%. The extracted RNA
was suspended inuunisasnﬁeewularmﬂkcpt
at -85 +C till used for RT-PCR.

RT-PCR amplification:

The CRV dsRNA was RT-PCR
amplified as described previously (El-sabagh et
al, 2007). The primers for RT-PCR were as
follows: Mammalian VP6 forward primer 5
GGCTTTTAAACGAAGTCTTCAACATGG-
3" (nucleotide 1- 27) and Mammalian VPG

for RNA isolation in 8 single
integrity of the RNA,
and dissolving cell
chloroform

reverse prance &
GGTCACATCCTCTCACTACGC-3"
(complementary to nucleotide 1336- 1356),
Mammalian VP7 forward primer, 5-
GOGGTTAGCTCCTTTTAATGTATGG-3'
(nucleotide 32- 56) and Mammalian VP7
TCVETSE primer e
GGTCACATCATACAACTCTAATCTAACA
TG3" (complementary to nucleotide 1933-
1062) (El-sabagh, 2006). Chicken (Chl) VP6
forward primer *=
GGCTTTTAAACGAAGTCTTC-3'
(nucleotide 1-20) Chicken (Chl) VP6 reverse
primer  5.GGTCACATCCTCTCACTA-3
(complementary o nucleotide 1331-1348)
(Elschner et al, 2005). Pigeon (Po-13) VPG
forward primer ax
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GOAATTTGCAAAATOGAAGA.
(nucleotide 440-459) and Pigeon {pﬂ_m ag
reverse primer
GCTGGTGTCATATTTGGT-3°
(complementary to nucleotide 15937 1y, q
al., 2001).The RT-PCR. products wers _—
on 1.25% agarose gel containing g3 g
ethidium bromide.

5

RESULTS

Antigenic Detection of CRVs using ypg
Mabs based-ELISA:

ELISA, Based on the use Mabs reacteg
with the VPG of all groups A RV, was carieg
out 1o identify the rotavirus in the direct fogy
sample suspension. The screening results of (he
captured double sandwich ELISA showed |1
positive samples out of 85 total tested sampleg
with prevalence of 15.2 %. Table (1) summarize
the screening results of the captured sandwich
VPG Mabs based-ELISA for the examined fecal
samples and summarize the age and
governmental locations of positive fecal
samples.

Maolecular detection of CRVs using VP§
and VP7 specific mammalian primers:

7 samples showed the highest optical
densities out of 13 positive samples in VP& Mabs
based-ELISA were selected to be used in RT-
PCR. detection of rotaviruses RNA using VP6
and VP7 mammalian primers. The results of RT-
PCR. revealed that only one sample showed the
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1356bp specific band of VP6 gene while the
V7 primers did not show any specific bands,
Detection of CRVs using Nepative Staln
Electron Microscopy:

The fecal sample showed VP6 specific
band in RT-PCR was clarified by low speed
centrifugetion and concentrated through ultrn-
centrifugation then examined using negative

stain electron microscopy. Fig. (1) Show both

double-layered and triple-layered rotavirus
particles in the original field sample. This
field sample was orally administered to SPF
chicks then the fecal samples were collected
from the experimentally infected chicks and
examined again using EM. Fig. (2) Show the
rolavirus particles in fecal samples collected
from SPF chicks

Table (1): The positivity degree of the positive fecal chicken samples as compared with positive and

negalive contrals,
ey No. of teated A Governmental ik
samples Be boeatio Positive degree

12 28 days s

13 28 days +
R 16 22 days Qaluobea i
18 12 days +

20 20 days +

52 i

60 7T

67 +

68 20-30 days Mansoura ¥

: 69 =

78 i

81 T

85 +
NCDV strain Standard MA-104 tissue culture -
UK strain adapted positive control rotavirus ++

PBS : . 2

MEM Negative conirol diluents :

Molecular detection of CRVs In feces of
cxperimentally infected SPF chicks using
VP6 specific chicken primers:

Two sets of CRVs VPG gene specific
primers were designed. The first set amplify

Vet Med ., Giza Vol. 37, No. 4 (2009)

1348 bp fragment (Chlstrain) while the
second set amplify 470 bp fragment (Po-13
mammalian like straing). Analysis of the RT-

PCR products in ethidiom bromide-stained
agarose gel revesled that the tested fecal
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mmp]ﬁls collected at day 4 and day 5 post negative with Chl  specific  primer
experimental infection in SPF chicks were positive with Po-13 mammalian like straing,

Fig. (1): EM of rotavirus detected in field chicken fecal samples. Note the
wheel-like appearance of some of the rotavirus particles.
Magnification is 30,000 times. '

"

Fig. (2): EM of chicken rotaviruses after isolation in SPF chicks, Nots
the presence of shelled parficles detected in Stk day collected
ETJ samples from experimentally, Magnification is 40,000

&3,
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DISCUSSION

Rotavirus replication oceurs primarily
in mature villus epithelium of the small
intestine (McNulty, 1997), and maximum
exeretion of viras in feees ocours from 2 1o §
doys postexposure (McNulty et al, 1983).
Rotaviruses gain entry 1o the body through
ingestion, and transmission occurs vip fecal
shedding (McNulty et al,, 1983) so the 85
fecal samples were collected from diarheie
chickens suspecting rotavires infection, The
collected samples were representing most of
common commercial Epyptian broiler and
from multiple ages ranging from 1 to 6 weeks
with a special focus on age between 20 and 32
days in order to diminish the effect of the
matemnal immunity and also to avoid the ages
of solid immunity development that linked
with higher ages,

ELISA was more efficient and sensitive
than other detection tests (Ellen and Deleeww,
1977). Utilizing ELISA based on  the
monoclonal  antibodies have proved ts
efficacy and sensitivity in detecting RV
directly in fecal samples. The success of
ELISA used in the cument study was
previously  reported in similar studies on
BRV in Quebec-Canada (Hussein et al.,1995
and 1996) and in Egypt (Hussein et al,1993;
and Abo Hatch ct al, 2008). The assay was
based on the combination of two VPG
specific monoclonal  antibodies. The VPG -
ELISA used in this study has proved the

Vet, Med. 1, Giza Vol. 57, No, 4 (2009)

presence of RV in beoiler chickens diarrhea
with  the prevalence percentage of 15.2%
demonstrating the significant oceurrense of RV
infection and denoted not only the importance
of rotavims infection in poultry presenting
enteric problems but also lead 1o the isolation of
chicken rotavirus field circulating stmin in SPF
chickens. ELISA results findings were similar
o those of (Dellinzoni et al, 1987) who
inveslipated the presence of rotavirus in a
chicken flock expericncing periodic episodes of
diarrhea,

The Electron microscopy continues
to be wvery important in the detection of
rofaviruses which have a  distinctive
morphologic  appearance.  Also, electron
microscopy is the most rapid and confirmed
diagnostic methed for direct diagnosis of
rofaviruses. Ddirect electron  microscopy
examination of fecal samples permits
detection of rotavirus in 80% to 90% of the
virus positive samples (Brandt et al., 1981 and
Makata et al,, 1987). In the current stody,
the ELISA' positive fecal samples were
concentrated by  ultracentrifugation then
examined by direct electron microscopy
and the result showed the chamcteristic
maorphological  appearance of  double
shelled layers of rotavirus and the wheel-like
appearance of the rotavirus particles Figures

().
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Virus isolation is infrequently applicd

to disgnose rotavirus infections as these

viruses are difficult 1o cultivate in the
laboratory (McNulty et al. 1981). The
obtained results of SPF experiment revealed
that the younger group demonstrated the most
severe acute clinical  signs specially
dehydration and death faster than the middle
ape group while the oldest group showed the
most prominent clinical signs of continuous
diarrhca and was more resistant to Severs
dehydration and death. Indeed, the clinical
signs in the ecxperimentally infected SPF
confirmed the severity of the isolated virus.
These findings were similar to those reported
by Yason and Schat, (1987) who indicated
that older chickens more than 28 days develop
humoral immunologic responses more rapidly
than did younger chickens less than 21 days
of age and this might to due to the short time
(1 o 2 days) that virus-infected cells
developed in the villi and/or to the small
amount of viral antigen produced and
suhjﬂ::ln.?;d for antigen presenting cells
(macrophages, dendritic cells, and M cells).
Alternatively, younger birds might be
immunologically immature and thereby were
unable to respond to the rotavirus antigens. If
development of specific IgA follows a pattemn
similar to that with the development of serum
antibodies, repeated cycles of infection may
develop before a chicken develops

immunologic response that is sufficient to
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proteet the chicken against infectiop %
rotavirus (McFerran, 1981).

The molecular characterizaiion -
chicken RV is very imporiant in the Clrren
study. The RT-PCR has proved its efficacy
delecting Totavirus in the fecal sampleg
geveral other researches have used RT-poy
in detection and chamaclerization
rotaviruses (Gouvea et al., 1993 and 1994,
1993 and Hussein et m_:

Jsegawa et al.,
1996). The obtaincd bands from RT-PCR wer,
detected in the accurate  size 1336 for Vpg
pene indicating the detection of group
chicken rotavirus. The low number of positive
samples may be due to sample storage, loss of
intact virus particles, ENA instability and
reaction condition of primers used. After the
isolation in SPF chickens, fecal samples of
SPF chickens at 4" and 5% days paost
inoculation did not give the specific band of
full VP& gene of 1348 bp when chicken set of
primers (Chl strain specific primers) were
used in the RT-PCR assay indicating that the
isolated chicken rotavirus may be not belongs
to the same cluster that Chl chicken rotavirus,
However, using pigeon set of primers (Pa-13
primers) revealed the specific band of 470bp
not only for the fecal samples of 4™ and 5"
days post inoculation of SPF chickens but
also for the original positive sample
confirming the results of the characterization
of a mammalian like chicken rotavirus strain
from both original and SPF chickens fecel

samples.
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In conclusion, in current study n high
frequency of rotavirus in Egyption pouliry
was detected using ELISA and RT-PCR,
indicating that this virus, although neglecied

as en important putative pathogen of pouliry,
may has a role in the pathogenesis of enteric
disease of layers and broilers. The study
highlights the implication of rotavirus in both
diarrhes and the low performance of birds and
should be considered as an  important
pathopen in a single manifestation or in
association with other pathogens contributing
in enteric problem onset, Indeed, the study
reports. for the first time the isolation of CRV

from broiler flock in Epypt. Further studies on
such virus are needed to be addressed.
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