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Abstract

Avian reoviruses can infect birds without any clinical signs of infection, the infection may associate with different
manifestations including viral arthritis/tenosynovitis and malabsorption syndrome. The objective of this study was to use
advance methods representing by molecular methods (RT-PCR, RT-qPCR) in the diagnosis of ARV infection in broiler
breeders' flocks. A 4 flocks of broiler breeders (ROSS breed) 39 weeks age with approximately 10% morbidity rate due to
Avian Reovirus (ARV). The clinical examination of 16 infected birds revealed unilateral lameness and swelling of hock joint.
Blood samples were collected from wing vein of infected birds. Sera were tested for antibodies titer against ARV and
Mycoplasma synoviae (MS). 5 of 16 positive samples were selected randomly for amplification by RT-PCR and RT-qPCR.
The results showed in postmortem examination of infected birds, unilateral arthritis with visible joint lesions. Antibodies titer
measured by ELISA in the sera of birds after 4 and 20 weeks of infection with ARV was positive and high. In RT- PCR 1 of 5
samples gave positive reaction for amplification while in RT-qPCR all five samples gave positive results for amplification in
comparison with +ve and -ve control.
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Introduction

Avian Reoviruses (ARV) are classified as a member of
the Orthoreovirus genus, in the family of Reoviridae (1).
Reoviruses have been isolated from a different tissue of
chickens affected by various disease conditions, including
viral arthritis/tenosynovitis, stunting growth syndrome,
respiratory and enteric disease, immunosuppressive
condition, and malabsorption (2). The virus genome
(dsRNA) composed of 10 segments, including 4 small, 3
medium, and 3 large size, classes based on the
electrophoretic mobility of these segments. (3) have done
full genome sequencing and challenge experiments using
selected isolates to confirm the sigma C typing and look for
other genes variability in order to associate them with
antigenicity and pathogenicity. Research findings have
revealed that the 6 C protein encoded by the segment of S1
genome which represent the cell surface attachment protein
and one of the major antigenic determinants for ARVs. The
S1 genome segment of existing chicken ARV strains are
well characterized and conserved in viruses from chickens
(4). In chickens, tenosynovitis/viral arthritis is the most
recognized form of ARV associated diseases, and also a
significant cause of lameness. Tenosynovitis/arthritis, is
predominantly a problem in broiler chickens, and is
characterized by lameness and swelling of the hock joint
(2). The most critical control approach that limiting the
clinical disease associated with ARV infections is
vaccination of breeders appropriately with efficacious
vaccines, thereby reducing the potential for vertical
transmission and providing progeny with specific maternal
antibodies that protect against the current field strains. A
number of laboratory techniques have been developed for
detection antibodies against ARV infection. These include
immunofluorescence, serum neutralization, immune-
diffusion, and enzyme-linked immune-sorbent assay
(ELISA) (5). Another useful laboratory diagnostic tool for
ARV detection is polymerase chain reaction (PCR) that
targeting the sC gene that encodes the sC which is consider
as the most variable protein in ARV, and it mediates virus
attachment to target cells, and antibodies specific for 6C
neutralize ARV infections (6). At present, there is
insufficient information on the detection of infection with
ARV in poultry industry of Iraq, therefore the objective of
this study was to use advance methods representing by
molecular techniques (RT-PCR, RT-qPCR) in the detection
and diagnosis of ARV infection in broiler breeders' flocks.

Materials and methods

Flocks history

The study includes 4 flocks of 18000 broiler breeders
(ROSS Breed) (39 weeks age) approximately (16200
females and 1800 males). The birds were vaccinated at the
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hatchery against Marek disease virus. The clinical findings
included unilateral lameness and swelling of hock joint and
the morbidity of infection with suspected ARV was 10%.
The postmortem changes of 16 tested birds showed visible
joint lesions.

Blood samples

A total of thirty-two blood samples were collected after
4- and 20-weeks post infection (16 samples in each
collection) from wing vein of infected birds to obtain the
serum. Sera were tested for antibodies titer against ARV
and Mycoplasma synoviae (MS) to exclude the infection or
mixed infection by these bacteria using commercial ELISA
Kit for ARV and MS (SYNBIOTICS/ ProFLOK/ Zoetis/
USA) according to the recommended procedure by the
manufacturer.

RNA isolation

SV Total RNA Isolation kit was used according to the
manufacturer instructions (Promega Corporation, USA).
Viral RNA purification kit supplied for the isolation and
yielding of high-quality and tiny amounts of contamination
free viral RNA from tissue (joints) for downstream use in
RT-PCR and RTg-PCR assay.

Conventional RT-PCR

A total of five samples out of total sixteen samples were
randomly selected for amplification using forward primer
(5’-GATGAATACATCCTCAGCGTGC- 3’) and reverse
primer (5’-ATGAATAGGCGAGTCCCGCTA-3").

These primers were determined to encode S1segment of
the 6C gene which is one of the four small genes of
Reovirus as previously described (7). The PCR reaction
was set using one Step Real-Time PCR Enzyme Mix
(QTAGEN/ USA). The RT-PCR assay used applied
Biosystems universal PCR with master mix 10ul, 6ul of
forward primer, 6ul reverse primer, 2pg of cDNA produced
from reverse transcribed clinical samples. The PCR
reactions were amplified using Veriti Applied Biosystem
step one Real-Time PCR system (Germany). The
temperature profile consists of initial activation step by
incubation at 95°C for 15 min for reverse transcription then
followed by 30 cycles for 1min at 95°C for denaturation
step, 1 min at 60°C for annealing process, 1min at 72 °C for
elongation of nucleic acid and a final extension step 10
minute at 72 °C.

Agarose gel Electrophoresis

12 pl of PCR product and DNA ladder of 100-3000 bp
size marker were loaded using 1.5% agarose gel in TAE
buffer containing 2 pl of ethidium bromide. The
electrophoresis continued for 40 min. After that, the gel was
visualized using ultraviolet trans-illuminator (8).
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RT-qPCR

The same 5 of 16 samples was used in this test. briefly
the reactions of this techniques were achieved with the
GoTaq®1- Step RT-qPCR Kit (Promega/USA) by using an
Applied Biosystem step one Real-Time PCR system (48
wells) (ABI, USA). The temperature profiles include an
initial step >37 °C for 15 min for reverse transcription
process, RT-PCR inactivation/Hot-Start activation step of
95°C for 10 min then followed by 40 cycles for 10 s at 95
°C for denaturation step, 30 second at 60 °C for annealing
step, 30 second at 72 °C for elongation and a final
extension step at 60-95 °C. The qPCR assay used applied
Biosystems SYBR® Green universal PCR with master mix
25ul, 5 pl from forward primer, 5 pl of reverse primer,10 pl
of cDNA produced from reverse transcribed clinical
samples, 5 pl MgClz and 5 pl of CXR reference dye.

Results

Clinical signs

The infected birds showed signs of unilateral lameness
(Curled toes) (Figure 1) and swelling of hock joint (Figure
2). The postmortem findings of infected birds showed
extent of visible lesions affecting the hock joint including
unilateral arthritis and tenosynovitis associated with
necrotic lesions in the tip of the tibia (Figure 3).

Figure 2: Swelling and edema of hock joint.

Figure 3: Necrotic lesion associated with arthritis and
tenosynovitis affecting the hock joint.

Antibodies titer

The antibodies titer measured by ELISA in the sera of
birds after 4- and 20-weeks post infection with ARV was
positive and high (Figure 4), while the antibodies titer was
negative (zero) before infection. No antibodies detected in
sera of infected birds against Mycoplasma synoviae by
ELISA test (Table 1).
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Figure 4: Titer of antibodies after 4 and 20 weeks of
infection with ARV obtained by ELISA.

Table 1: Titer of antibodies after 4 and 20 weeks of
infection with ARV obtained by ELISA

Number Minimum Maximum Mean CV%

16 887 16329 6758 65.35
16 1976 16904 9785 54.88
Conventional PCR

The results showed 1 of 5 samples gave positive
reaction for amplification (lane 6) while there is no band of
precipitation of PCR product by other 4 samples (lane
3,4,5,7) (Figure 5).
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Figure 5: Gel electrophoretic patterns of the PCR product
from the S1 encoding gene of each isolates Lane M =
molecular weight marker (1kb), lane 1= -ve control, lane 2
= +ve control, lane 3-6 and 7=samples.

RT-qPCR

The specificity of the RT-qPCR assay was verified by
examining cDNA product from different samples infected
with ARV. All 5 samples gave positive results for
amplification in comparison with +ve and -ve control

(Figure 6).
Discussion

Avian Orthoreoviruses are ubiquitous among poultry
flocks and have been reported globally. Broiler breeders'
flocks stay for long time in the rearing and production
periods. This meaning increases the susceptibility to several
microbial agents that interfere with the response of immune
system and predispose to disease (9). The presence of virus
in the infected samples can be confirmed by RT-qPCR.

The Reovirus infection that associated with unilateral
lameness and viral arthritis/ tenosynovitis lead to
increased mortality, lack of performance, diminished
weight gain, different growth rate, reduction in the
marketability of the affected birds with viral, and
secondary infections from other viruses or bacteria
(4).The detectable antibodies in sera of infected birds of
non- vaccinated flocks is an evidence for the infection with
ARV (11) and the absence of antibodies against M.
synoviae in sera of infected birds a is an important indicator
for the ARV infection and for excluding the infection with
M. synoviae as the main causative agent or mixed infections
with ARV. The mean antibodies titer is 6758 at 4 weeks
post infection and this titer is elevated after 20 weeks post
infection may be due to circling of virus within the flocks.

80
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Figure 6: (A) RT-qPCR assay of 5 samples infected with
ARV (B) RT-qPCR assay of +ve control (B) RT-qPCR
assay of -ve control

The conventional RT-PCR results including 1 of 5
positive samples may be due to the low concentration of
viral nucleic acid (RNA) in the samples or due to high
sensitivity of RT- qPCR in comparison with conventional
RT-PCR (12), While in RT-gPCR all 5 samples gave
positive reaction for amplification of cDNA and considered
one of powerful tools in the diagnosis of different types of
antigens and This test was sensitive, specific and rapid for
the detection of ARV and will be useful and very important
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as a veterinary diagnostic procedure in the lab (13,14).The
process of sampling, RNA extraction, and the RT-qPCR
assay took about 3-4 hours depending on number of
samples processed. This is significantly less time compared
to traditional virus identification tests, which can take up to
7 days because of virus propagation in chicken embryos or
cell culture. Thus, we concluded that the arthritis in these
flocks was caused by ARV infection and the RT-qPCR is
highly sensitive tool in the detection and diagnosis of ARV
than RT-PCR.

Conclusion

We concluded from current study that the arthritis in
these flocks was caused by ARV infection and the RT-
gPCR is highly sensitive tool in the diagnosis of ARV than
RT-PCR.
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