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Abstract: This study was conducted to characterize infectious bursal disease virus (IBDV) isolates

collected from different parts of Iran during 2005-2006. Pooled bursal samples from 49 broiler

and layer pullet flocks suspected to IBD infection were collected and processed. A reverse

transcriptase-polymerase chain reaction (RT PCR) procedure was used to amplify a VP2 gene
fragment (743 bp) from IBDV field isolates. Amplified VP2 fragments were further
characterized by two restriction enzymes, BspMI and Sacl. From 49 field samples, 37 (75.5%)

samples were IBDV positive by RT PCR. Digestion with two restriction enzymes, BspMI and

Sacl, showed patterns compatible with very virulent IBDV and classical IBDV strains in 34

(91.9%) and 3 (8.1 %) IBDV-positive samples, respectively. The restriction enzyme analysis of

this study was comparable to that of other isolates and reference strains with available

nucleotide sequence data in the GenBank. The procedure followed in this study is a useful

method to rapidly differentiate the very virulent IBDV and classical IBDV isolates.
Key words: infectious bursal disease, vvIBDV, RT-PCR, broiler, Iran.

Introduction

Infectious bursal disease (IBD) is a highly
contagious disease of young chickens (Lukert and
Saif, 2003). Chickens are most susceptible to clinical
infection from 3 to 6 weeks of age. Lymphoid tissue,
in particular bursa of Fabricius, is the primary target
of IBD virus (IBDV). Subclinical infection may
occur in chickens less than 2 weeks of age leading
usually to immunosuppression (Sharma et al., 2000).

Infectious bursal disease virus is a member of the
family Birnaviridae. The genome of the virus consists
of two double-stranded RNA segments and encodes
several proteinsincluding: VP1, VP2, VP3, VP4, and
VP5. VP2 is considered the major immunogenic
protein of the virus, containing at least two
neutralizing sites. It also contains sites that are
involved in determining the virulence of the virus
(Fahey et al., 1991; Miiller et al., 2003). Two distinct
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serotypes of IBDV are known, serotypes 1 and 2. The
first one is the pathogenic type causing IBD in
chickens. Serotype 2 produces neither disease nor
immunity against pathogenic strains of the serotype 1
(Lukert and Saif, 2003; Miiller et al., 2003). Virus
neutralization test is used to differentiate between
two serotypes. Pathogenic serotype 1 IBDV field
isolates can be grouped into classical virulent,
antigenic variant, and very virulent (vv) isolates
(Snyder, 1990; Brown et al., 1994; Zierenberg et al.,
2000).

Very virulent (vv) IBDVs were initially reported
in Europe in the late 1980s (Chettle et al., 1989; van
den Berg et al., 1991) then were distributed around
the world except the North America and Australia
(Sapats and Ignjatovic, 2000; van den Berg, 2000).
The vvIBDVs are antigenitically very similar to the
classical strains but have marked increase in
virulence causing high mortality in infected flocks
(Yamaguchietal., 1997; Eterradossi et al., 1998; van
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den Berg, 2000).

Many studies using reverse transcription-
polymerase chain reaction/ restriction fragment
(RT-PCR/RFLP)
demonstrated various molecular groups in US

length polymorphism

isolates and different countries, indicating a wide
range genetic diversity among IBDV field isolates
(Jackwood and Sommer, 1997, 1998, 1999; Ture et
al., 1998; Jackwood et al., 2001; Sapats and
Ignjatovic, 2002). Differentiation between classical
virulent IBDV and vvIBDYV is very important to
poultry industry with regard to choosing the
appropriate vaccination programs. Serologic tests are
laborious, time-consuming and more or less
sensitive, although an antigen capture-enzyme linked
immunosorbent assay (AC-ELISA) using a panel of
monoclonal antibodies has been used to differentiate
between serotype 1 IBDV strains (Eterradossi et al.,
1999). A variety of restriction enzymes have been
used for differentiation of IBD Vs by researchers. The
application of RT/PCR combined with two
restriction enzymes was able to rapidly differentiate
between classical and vvIBDVs standard strains
(Zierenberg et al.,2001).

In our Ilaboratory, we have focused on
characterization of Iranian field IBD Vs isolated from
infected flocks in recent years. In the work presented
here, we were able to rapidly differentiate between
classical virulent IBDVs and vvIBDVs isolated in
Iran using two restriction enzymes as has been
reported previously.

Materials and Methods

Samples: Cases of bursae from chickens
suffering acute phase of IBD, atrophied bursae from
chickens in flocks prior to administration of IBD
commercial vaccines, and unusual hypertrophic
bursae found at necropsy were collected from 49
broiler and layer pullet flocks referred to the poultry
clinic from different parts of the country. The bursae
of each flock (1-5 samples) were pooled after being
processed as described below and finally 49 samples
were chosen and included in this study. From each
bird, the entire bursa was aseptically removed and
placed in a sterile 50 ml Falcon tube and carried to

laboratory in cold conditions. In the laboratory, the
samples were frozen or placed in tubes containing
TNE buffer (1 mM EDTA, 100 mM NaCl, 10 mM
Tris HCI, pH 8.0). Each bursa was divided in two
halves. One half was cut into fine pieces and the
volume increased 5 times by TNE buffer (pH 8.0).
Penicillin and Streptomycin, 10000 IU and 10000
mg/ml, respectively, were added. Remaining half
was stored at -70°C. The bursal homogenates were
prepared as described previously (Rosenberger et
al., 1998). Briefly, fine pieces of bursain TNE buffer
were vortexed vigorously, frozen and thawed 3
times, and centrifuged at 14000 x g in 4°C for 20 min.
The supernatant was removed, transferred tonew 1.5
ml RNase and DNase free microtubes, and stored in
-70°C until further use.

RNA extraction: A commercial kit (RNX plus
kit, Cinnagen, Iran) was used to extract the total RNA
from the bursal samples homogenized in TNE buffer
as recommended by manufacturer. Briefly, 200 ul of
homogenate suspension was added to 1 ml RNX plus
(Guanidine salt base) in a 1.5 ml RNase and DNase
free microtube, vortexed vigorously, and kept at
room temperature (RT) for 10 min. Then, 200 pl
Chloroform:Isoamyl alcohol (24:1) was added to the
suspension, mixed gently, and centrifuged at 14000 x
g at 4°C for 15 min. The supernatant was removed,
transferred to a new microtube, mixed gently with
equal volume of the Isopropanol by ten rounds of up
and down movements, stored at-20°C for 20 min, and
centrifuged as above. The supernatant discarded and
the pellet was washed in 1 ml 70% ethanol by
centrifugation at 7000 x g at 4°C for 5 min. The
supernatantdiscarded and the pellet was washed once
more. The final pellet was resolved in 30 ul DEPC-
treated water, incubated at 55°C for 10 min, and
stored at -70°C until further use.

Reverse transcription: A commercial cDNA
synthesis kit (Fermentas Life Science, Germany) was
used tomake cDNA. The procedure was as instructed
by manufacturer with some modifications. Briefly, 5
W RNA extract, 2.5 ul (10 pmol/ul) reverse primer J2
(5'-CCG GAT TAT GTC TTT GAA GCC-3) and
DEPC-treated waterupto 10 ul were boiled 3 min and
then cooled onice immediately. Four pl 5 x RT buffer
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Table 1: Published IBDV strains used in this study for comparison.
Y f G hi GenBank
Virus strain Pathotype . ear.o eogire%p e en. an Reference
isolation origin accession no.
B Faragh
F52/70 | Classical virulent | 1970 UK D00869 ygrave and Faragher
(1970)
Classical Cell
P2 asstearie 1973 Germany X84034 | Mundtand Miiller (1995)
culture adapted
Classical Cell
CU-1 asstearte 1976 Germany X16107 Nick ez al (1976)
culture adapted
D78 Classical Attenuated 1978 Netherlands AF499929 -

UK661 Very Virulent 1989 UK X92760 Brown et al (1994)
GZ96 Very Virulent Unknown China AY598356 Yu et al (2004)
HK46 Very Virulent 1994 Honk Kong AF092171 Caoetal (1998)

BD 3/99 Very Virulent 1999 Bangladesh AF362776 Islam et al (2001)

plus 2 ul 10 mM dNTP mix, 1ul MMLV-RT enzyme
(200 u/ul), 0.5 ul RNasin (20 u/ul), 2.5 ul DEPC-
treated water were added to the previous mixture,
incubated for 1 hourat42°C and 5 min at 80°C, cooled
onice, and stored at -20°C.

Amplification: To amplify a 743 bp (734-1478)
of VP2 hypervariable region (Bayliss et al., 1990;
Mundt and Miiller, 1995), we used J1 (5'-GGC CCA
GAG TCT ACA CCA TAA C-3") and J2 (5'-CCG
GATTATGTCTTT GAA GCC-3") primers (Sapats
and Ignjatovic, 2002). The amplification was carried
out in 50 pl reaction volume consisting of 5 ul 10x
PCR buffer, 1 ul 10 mM dNTPs, 1.5 pl of each primer
(10 pmol/ul), 0.25 ul Tag DNA polymerase (5U/ul),
1.5 pl 50 mM MgCl,, 14.25 ul of dH,O, and 25 pl
cDNA dilution (5 ul cDNA + 20 ul dH,0) and was
(Gradient
Mastercycler, Eppendorff, Germany) as follows:
95°C for 3 min followed by 37 cycles of 94° C for 20
sec, 55°C for 20 sec, 72°C for 40 sec, and a final
extension at 72°C for 5 min. In all PCR reaction sets,
negative controls (ddH20 instead of cDNA) and
positive control (D78 vaccine strain) were included.

programmed in a thermocycler

The amplification products were detected by gel
electrophoresis (Apelex, France) in 1.5% agarose gel
inTAE buffer. Gelswererunfor 1.5hrat80V, stained
with ethidium bromide (0.5 pg/ml), exposed to

ultraviolet light and photographed (Visi-Doc-It
system, UVP, UK). A commercial 100-bp DNA
ladder (Cinnagen) was used as molecular-weight
marker in each gel running.

Restriction analysis: The amplification product
was purified using a PCR purification kit (Roche
Molecular Biochemicals, Germany) and digested
with different restriction enzymes (BspMI and Sacl)
according to manufacturer's instructions (Fermentas
Life Science) as follow: 10 ul pure PCR product, 2 ul
RE buffer, 1 ul RE, and 7 pl dH,O were mixed,
incubated at 37°C for 3 hours, and were run in 1.5%
agarose gel at 7 v/cm for 100 min.

Results

RT-PCR: Thirty-seven out of 49 bursal-pooled
samples were positive in RT-PCR and yielded
identical bands (Figure 1). All reactions duplicated.

Restriction enzyme analysis: The products
digested with two restriction enzymes: BspMI, and
Saclandtheresulted patterns were compared with the
restriction sites and patterns of standard strains based
on previously published sequence data in the
GenBank (Table 1) in which Sacl could only cut
classical strains and BspMI could only cut very
virulent strains. Using BspMI and Sacl enzymes, 34
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Fig. 1- Electrophoresis of RT-PCR amplified 743 bp products of the
VP2 gene on 1.5% agarose gel (7 v/cm, 80 min) and stained with
ethidium bromide. Amplified 743 bp product of isolates 13, 14, 16,
24, 29, and 39 are shown. Lanes PC, NC and M indicate positive
control (D78 vaccine strain), negative control and 100 bp ladder,

respectively.

out of 37 isolates (91.9%) produced the same
expected pattern as reference vvIBDV strain,
UKG661. Three out of 37 (8.1%) yielded expected
pattern similar to reference classical IBDV strains,
F52/70 and P2. Figure 2 illustrates the
electrophoresis of the RT-PCR products after
digestion with two restriction enzymes for 3 isolates
with classical pattern and 10 isolates with vvIBDV
pattern.

Discussion

In Iran, infectious bursal disease virus (IBDV)
causing low mortality in a broiler farm was first
isolated in 1981 (Aghakhan et al., 1994). Later, they
isolated an IBDV thatcaused 75% and 25% mortality
in layer pullet and broiler farms, respectively
(Aghakhan et al., 1996). Recent reports have shown
the presence of vvIBDV in Iran (Ghoreishi et al.,
2003; Hosseini et al.,2004; Shamsara ez al., 2006). In
the GenBank, there are some reports of vvIBDVs
sequences belonging to Iran but they have not been
published yet.

Hyper variable region VP2 gene of IBDVs is the
mostinterested partof this gene for many researchers.
VP2 protein
neutralization epitopes and also pathotype-specific

contains serotype-specific

monoclonal reacting epitopes (Miiller et al., 2003).
The full sequence of segment A of three IBDV strains

Fig. 2- Electrophoresis of the RT-PCR 743 bp products after
digestion with the restriction enzymes BspMI (a) and Sacl (b).
Isolates 13, 14, 24, 25, 26, 28, 30, 31, 34, and 42 demonstrate vvIBDV
pattern and isolates 16, 29, and 39 show classical pattern. Lane M
indicate 100 bp ladder.

published previously (Bayliss et al., 1990) has made
it possible to generate a variety primers to amplify
fragments on VP2 region for theidentification of IBD
viruses by RT-PCR technique. In the present study,
we amplified a 743 bp generated from nucleotide
position 734 to 1478 of VP2 hypervariable region
(Sapats and Ignjatovic, 2002). A majority of bursal
samples (37/49=75.5%) were positive in RT-PCR
and yielded identical bands that meant neither
deletions nor insertions. All samples from atrophic
bursae were negative.

There are several reports in which RT-PCR/RE or
RT-PCR/RFLP assays have been wused to
differentiate IBDV isolates and classify them into
different molecular groups (Jackwood and
Jackwood, 1997; Jackwood and Sommer, 1998; Ture
et al., 1998; Ikuta et al., 2001; Banda et al., 2002).
Most of the works have focused on VP2 gene but
other genes have alsobeeninvestigated (Tiwari et al.,
2003; Gomes et al., 2005). Because of lacking a
universal system to choose a unique length of gene
sequence and identical REs, it seems difficult to
compare results of these reports. Jackwood and co-
workers in various studies examined RFLP patterns
of a743-bp RT-PCR amplified fragment of VP2 gene
toanalyze several vaccine strains and IBDV detected
in bursa tissue of commercially reared chickens
(Jackwood and Sommer, 1998; 1999; Jackwood et
al.,2001). Six molecular groups were found among
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the vaccine strains. Field IBDVs demonstrated
greater genetic diversity and fell into 22 molecular
groups. Further studies revealed that there were
additional distinct molecular groups among IBDVs
collected from 22 countries, indicating a wide range
genetic diversity among IBDV field isolates. They
could associate some molecular groups to classical
virulent IBDVs, vvIBDVs or variants but many
molecular groups did not match with known
phenotypic patterns (Jackwood and Sommer, 1998,
1999; Ture et al., 1998; Jackwood et al., 2001).

Australian researchers (Sapats and Ignjatovic,
2002)used alsoa 743 bp RT-PCR amplified fragment
of VP2 gene and found 12 distinct molecular groups
among Australian IBDVs in RFLP assay. They used
Mbol, BstNI and Sspl to obtain RFLP patterns of
Australian isolates and for comparisons used CS89
strain as a vv IBDV, 52/70 as a classical strain, and
variant E strain. Their results showed that only Mbol
was able to produce distinct patterns between these
three selected strains. The variant E and CS89 strains
with BstNI, and 52/70 and variant E strains with Sspl
demonstrated identical digestion patterns. Using this
technique, they were able to differentiate all
Australian IBDV strains from overseas strains,
including vvIBDV strains.

Zierenberg et al (2001) used Sacl and BspMlI in a
restriction enzyme analysis to compare serotype 1
(classical and vvIBDV) and serotype 2 in which Sacl
cut only classical IBDVs and BspMI cleaved
vvIBDVsexcepta West African strain, 88180, which
lacks the BspMI restriction site. Restriction sites for
both enzymes, Sacl and BspMI, were not present in
RT-PCR products obtained with serotype 2 IBDV
strains. Neither of two enzymes, therefore, digested
serotype 2. Toroghi et al (2003) also used Sacl, Hhal,
Sspl, and Stul to differentiate vaccinal IBD strains,
classical and vvIBDYV field isolates. They found out
that only classical virulent and vaccinal strains had
restriction site for Sacl.

In the present work, 34 out of 37 IBDV positive
samples (91.9%) showed patterns compatible with
vvIBDVs using the restriction enzymes Sacl and
BspMI (Figure 2). Three isolates (16, 29, and 39),
however, demonstrated patterns compatible with

classical strains which were cleaved with Sac I but
kept intact after several hours reaction with BspMI.
These findings are clearly compatible with the results
reported by Zierenberg et al.,(2001). Some of the
isolates used in this study were chosen for sequencing
and the results (datanot shown here) which have been
posted in the GenBank completely confirm our
restriction enzyme analysis.

The BspMl cleavage site foundin vvIBDYV strains
iscorrelated with the aminoacid position 222 (proline
toalanine) in the major hydrophilic peak A of the VP2
hypervariable region. This amino acid exchange is
conserved in all published typical vvIBDVs (Brown
etal.,1994; Cao et al., 1998; Eterradossi et al., 1999;
Zierenberg et al., 2000; Kataria et al., 2001). Some
isolates, such as the West African strain 88180, may
lack the cleavage sites for restriction enzymes due to
silent mutations. It is clear that in case of any
unexpected results in RE analysis or for the further
characterization of possible new IBDV strains, direct
sequencing of the RT-PCR product is required.

References
1. Aghakhan, S. M., Abshar, N, Fereidoni, S. R.,

Marunesi, C. and Khodashenas, M. (1994) Studies on
avian viral infections in Iran. Arch. Razi Inst. 44/45:
1-10.

2. Aghakhan, S. M., Fereidoni, S. R., Abshar, N.,
Marunesi, C. and Sami, Z. (1996) Characterization of
a highly virulent infectious bursal disease virus.
Arch. Razi Inst. 46/47: 55-63.

3. Banda, A., Villegas, P., El-Atrache, J. (2002)
Molecular characterization of infectious bursal
disease virus from commercial poultry in the United
States and Latin America. Avian Dis. 47: 87-95.

4. Bayliss, C. D., Spies, U., Shaw, K., Peters, R. W.,
Papageorgiou, A., Miiller, H. and Boursnell, M. E.
(1990) A comparison of the sequences of segment A
of four infectious bursal disease virus strains and
identification of a variable region in VP2. J. Gen.
Virol. 71:1303-1312.

5. Brown, M. D., Green, P. and Skinner, M. A. (1994)
VP2 sequences of recent European "very virulent"

isolates of infectious bursal disease virus are closely

=



116

Razmyar,d.

related to each other but are distinct from those of
"classical" strains. J. Gen. Virol. 75: 675 680.

6. Bygrave, A. C. and Faragher, J. T. (1970) Mortality
associated with Gumboro disease. Vet. Rec. 86: 758-
759.

7. Cao, Y.C., Yeung, W.S., Law, M., Bi, Y. Z., Leung,
F. C. and Lim, B. L. (1998) Molecular
characterization of seven Chinese isolates of
infectious bursal disease virus: classical, very
virulent and variant strains. Avian Dis. 42: 340-351.

8. Chettle, N., Stuart, J. C., Wyeth, P. J. (1989)
Outbreak of infectious bursal disease in East Anglia.
Vet. Rec. 125:271-272.

9. Eterradossi, N., Arnauld, C., Tekaia, F., Toquin, D.,
Le coq, H., Rivallan, G., Guittet, M., Domenech. J,
van den Berg, T. P. and Skinner, M. A. (1999)
Antigenic and genetic relationships between
European very virulent infectious bursal disease
viruses and an early West African isolate. Avian
Pathol. 28: 36-46.

10. Fahey, K. J., McWaters, P., Brown, M. A., Erny, K.,
Murphy, V. J. and Hewish, D. R. (1991) Virus
neutralizing and passively protective monoclonal
antibodies to infectious bursal disease virus of
chickens. Avian Dis. 35: 365 373.

11. Ghoreishi, S.A., Hajian, T., Morshedi, D. (2003)
Detection of infectious bursal disease virus in clinical
samples and differentiation from vaccinal strains by
RT-PCR-RFLP. Pajouhesh and Sazandegi. 60: 65-
69.

12. Gomes, A. D., Abreu, J. T., Redondo, R. A. F.,
Martins, N. R. S., Resende, J. S. and Resende, M.
(2005) Genotyping of infectious bursal disease virus
strains by restriction fragment length polymorphism
analysis of the VP1, VP2 and VP3 genes. Avian Dis.
49: 500- 506.

13.Hosseini, S. D., Omar, A. R., Aini, 1. (2004)
Molecular characterization of an infectious bursal
disease virus isolate from Iran. Acta Virol. 48: 79-83.

14.Ikuta, N., El-Attrache, J., Villegas, P., Garcia, M.,
Lunge, V. R., Fonesca, A. S. K., Oliveria, C. and
Marques, E. K. (2001) Molecular characterization of
Brazilian infectious bursal disease viruses. Avian
Dis. 45: 297-306.

15.Jackwood, D. J., Jackwood, R. J. (1997) Molecular
identification of infectious bursal disease virus
strains. Avian Dis. 41: 97-104.

16.Jackwood, D. J., Sommer, S. E. (1998) Genetic
heterogeneity in the VP2 gene of infectious bursal
disease viruses detected in commercially reared
chickens. Avian Dis. 42: 321-339.

17.Jackwood, D. J., Sommer, S. E. (1999) Restriction
fragment length polymorphism in the VP2 gene of
infectious bursal disease viruses from outside the
United States. Avian Dis. 43: 310-314.

18.Jackwood, D. J., Sommer, S. E., Knoblish, H. V.
(2001) Amino acid comparison of infectious bursal
disease viruses placed in the same or different
molecular groups by RT/PCR-RFLP. Avian Dis. 45:
330-339.

19. Kataria, R. S., Tiwari, A. K., Butchaiah, G., Kataria,
J. M. and Kataria, J. M. (2001) Sequence analysis of
the VP2 gene hypervariable region of infectious
bursal disease viruses from India. Avian Pathol. 30:
501-507.

20. Lukert, P. D., Saif, Y. M. (2003) Infectious bursal
disease; in Diseases of poultry, 11th edn, Saif, Y. M.,
Barnes, H. J., Glisson, J. R., Fadly, A. M,,
McDougald, L. R. and Swayne, D. E. (eds.), pp. 407-
465, Iowa State Press, Ames, lowa.

21.Miiller, H., Rafiqul Islam, Md., Raue, R. (2003)
Research on infectious bursal disease - the past, the
present and the future. Vet. Microbiol. 97:153-165.

22.Nick, H., Cursiefen, D., Becht, H. (1976) Structural
and growth characteristics of infectious bursal
disease virus. J. Virol. 18: 227 234.

23. Rosenberger, J. K., Cloud, S. S. (1986) Isolation and
characterization of variant infectious bursal disease
viruses. J. Am. Vet. Med. Associat. 189: 357.

24.Rosenberger, J. K, Saif, Y. M., Jackwood, D. J.
(1998) Infectious bursal disease; in Isolation and
Identification of Avian Pathogens, 4thEd., Swayne,
D. E, Glisson, J. R, Jackwood, M. W, Pearson, J. E.
and Reed, W. M.. (eds.), pp. 255-266, American
Association of Avian Pathologist, Pennsylvania, PA.

25.Sapats, S. I., Ignjatovic, J. (2002) Restriction
fragment length polymorphism analysis of the VP2

gene of Australian strains of infectious bursal disease

=



Rapid differentiation between very virulent and...

117

virus. Avian Pathol. 31:559-566.

26. Shamsara, M., Ghorashi, S. A., Ahmadian, G. (2006)
Cloning and nucleotide analysis of the VP2 gene of a
very virulent infectious bursal disease virus isolate
from Iran. Acta Virol. 50:229-234.

27.Sharma, J. M., Kim, I. J., Rautenschlein, S. and Yeh,
H. Y. (2000) Infectious bursal disease virus of
chickens: pathogenesis and immunosuppression.
Dev. and Comp. Immunol. 24: 223 235.

28.Snyder, D. B. (1990) Changes in field status of
infectious bursal disease virus. Avian Pathol. 19:
419-423.

29. Tiwari, A. K., Kataria, R. S., Prasad, I. N., Gupta, R.
(2003) Differentiation of infectious bursal disease
viruses by restriction enzyme analysis of RT-PCR
amplified VP1 gene sequence. Comp. Immunol.
Microbiol. and Infect. Dis. 26: 47-53.

30. Toroghi, R., Kataria, J. M., Balamurugan, V. (2003)
Differentiation of classical and very virulent
strains/isolates of infectious bursal disease virus by
reverse transcription-polymerase chain reaction.
Acta Virol. 47: 259-63.

31.Ture, O., Saif, Y. M., Jackwood, D. J. (1998)
Restriction fragment length polymorphism analysis
of highly virulent strains of infectious bursal disease
virus from Holland, Turkey and Taiwan. Avian Dis.
42:470-479.

32.Van den Berg, T. P., Gonze, M., Meulemans, G.
(1991) Acute infectious bursal disease in poultry:
isolation and characterization of a highly virulent
strain. Avian Pathol. 20:133-143.

33.Van den Berg, T. P. (2000) Acute infectious bursal
disease in poultry: a review. Avian Pathol. 29: 175-
194.

34. Yamaguchi, T., Ogawa, M., Miyoshi, M., Inoshima,
Y., Fukushi, H. and Hirai, K. (1997) Sequence and
phylogenetic analyses of highly virulent infectious
bursal disease virus. Arch. Virol. 142: 1441-1458.

35.Yu, L., Wang, X., Gao, H., Kwang, J. (2004)
Characterization of a very virulent Chinese
infectious bursal disease virus: reassortment,
quasispecies and virulence. NCBI accession number:
AY598356.

36. Zierenberg, K., Raue, R. and Miiller, H. (2001) Rapid

identification of very virulent strains of infectious
bursal disease virus by reverse transcription -
polymerase chain reaction combined with restriction
enzyme analysis. Avian Pathol. 30: 55-62.

37.Zierenberg, K., Nieper, H., van den Berg, T. P.,
Ezeokoli, C. D., VoB., M. and Miiller, H. (2000) The
VP2 variable region of African and German isolates
of infectious bursal disease virus: comparison with
very virulent, "classical" virulent, and attenuated
tissue culture-adapted strains. Arch. Virol. 145: 113-
125.




Abstracts in persian language 135

IN=NY o lods V0,90 IVAY (S jold oliios Mol oy dloeo

p30xb iz Sede yo 915 ) lenr 3> G989 S Slagug 29 O @2 pw SUSES
RT-PCR/REA aluwgas ol 0!

*
S ooy Alanandow L)) At
O -0 e ‘Q\J@e\f\j,_}\; ‘}S\:»:'J:A\me\) f&b)&f}k& aj;g

(WA slo slasa Vi ol Ghoady AYAOsLs fage YY 1ellie cidly 5a)

S

Ol 52l Ao LU Y2+ 0-Y++# gl (b ;245 (IBDV) (gie (105916 sloue (o9 9 o il Oluoguad ousy bt L asdlans (!

5 3o 41 S 8o 13055 gy 9 S A T 51 59, S 0105y s by 0 0.l bgle (g0 92 (Sadiged -0 ,5 O y9u0 (5392000 (5 59T o
as 303 IBDV glaaslan VP2 145 51 5bcan VY 05104 glaxkad 1SS ) RT-PCR SWisS . i (6597 1856 59T aos (5985 (w9 399
YV cas g jo 00 i diged FA 31 500 ,S uad «SACL g BSPMI (008 39050 0233793 gl 0. 5355 Cilalad 9 3,5, 1,5 o3l 3 90
IBDV sls 593 s SwdS g lads ganciliino 1501 <008 3g.05%0 00 3T 95 b . 5351 IBDV 1 51 RT-PCR 385905 (a0 ,5Y0/0)
HS 5395180 3950 5 Layen 35T Lamdllan 1yl (gLl Judoss g 4 325 - 501 (5Lt o s Wi goi (w0 133Y/4) ¥F 5 (4o ,3A/Y) ¥ s Sl
3590 gy - Cubls (Slgtad sl 392 90 (45 UL 53 T (535905 9 195 LML &S (il )3y (Saagan 5 Laaulan 3590 3 35290 (SLAL

il o IBDV s (558 9 S g Laslan (o & oaw SuSE (51 o o ot g 5 et llae o] y3 03 ian!

Code 1509

Email:nikbakht@ut.ac.ir ~X\-77¥IVOW 1 Sl ~XN-FWNWAD 2250 ) 3 s 0o 55 (6 v



