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Introduction

Infectious bursal disease virus (IBDV) had a great influence on poultry industry since emer-
gence of very virulent strains in late 80™ of XX century. Virus leads to immunosuppression
and high mortality. There are many different vaccines against IBDV, so characterization of
field strains is needed. Aim. To characterize and differentiate vaccine and field virus strains
using the method of restriction analysis. Methods. RNA was extracted using sorption method,
carried reverse transcription was carries out and PCR was performed using specific primers
to VP2 gene. Obtained amplicons were digested with a set of restriction enzymes Mval, Mbol,
Sspl, BspMI, Sacl, BstEIIL. Results. During the study restriction profile of 8 vaccine strains
have been described and 120 bursa samples from infected birds have been analyzed. Most of
the analyzed virus isolates had restriction profiles similar to vaccine strains. Vaccine strains
belonging to the same group in terms of attenuation had a similar restriction profile. Four field
isolates have been classified as vvIBDV. They were differentiated from vaccine strains by
presence of Sspl and lack BstEII sites. Restriction analysis is appropriate to differentiate vac-
cine and field IBDV isolates. Conclusion. This approach can be used to monitor vvIBDV in
poultry farms.
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1962 the classical strains of the virus have
been prevalent in North and South America.

Since the first outbreak of infectious bursal
disease (IBD) it became one of the main prob-
lems in poultry industry. The infectious bursal
disease virus (IBDV) has been discovered in
the area of Gumboro, Delaware, USA. Since

In 1986 in central Europe new virus strains
appeared [1]. They induced 70 % mortality of
affected birds. During next 10 years such very
virulent strains (vvIBDV) have been spread in
Europe, Asia, Africa and South America. In
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Ukraine, the emergence of vvIBDV was reg-
istered in 2000 [2, 3, 4]. Molecular mecha-
nisms of emergence of new IBDV strains in-
clude mutations in hypervariable region of
VP2 gene. The virus replicates in immature
B-lymphocytes that develop in bursa of
Fabricius, which leads to immunosuppression
of infected animals [5, 6, 7].

The infectious bursal disease occurs primar-
ily in poultry-producing areas thus leads to
significant economic losses. IBDV is highly
variable, that’s why new virus strains with
different level of virulence appear. Therefore,
to control IBDV many different types of vac-
cines have been developed. They include live
attenuated, inactivated, immune complex, vec-
tored, DNA vaccine and ex. [1, 8]. Live vac-
cines provide the best level of defense against
IBD, so they are used in most of poultry farms
in Ukraine [4, 8]. About 15 different live at-
tenuated vaccines have been registered in
Ukraine. They can be classified as mild, inter-
mediate and intermediate-plus vaccines based
on the level of attenuation and residual viru-
lence for SPF chickens [8, 9]. The intermedi-
ate-plus vaccines are regularly applied to pro-
tect chickens against vvIBDV challenges,
while mild and intermediate vaccines are used
for protection against classical strains of the
virus. The choice of vaccine depends on type
of virus that circulates in particular farm.
Therefore, characterization of field isolates is
required for proper vaccination.

Several approaches have been developed to
the classify IBDV strains. Most of them are
based on the nucleotide sequence analyses of
VP2 gene, which encodes the main virus cap-
sid protein [5, 9, 10]. The most efficient meth-
ods for diagnostics, molecular characterization

and differentiation of IBDV field isolates in-
clude RT-PCR and restriction fragment length
polymorphism (RFLP), nucleotide sequence
analysis, and quantitative real time RT-PCR
(qRT-PCR) [4, 5, 10].

The aim of the study was to characterize
restriction profile of IBDV vaccine strains and
field isolates, detected in Ukraine and to dif-
ferentiate vaccine and field strains using re-
striction analysis.

Materials and Methods

During the study 120 samples of bursa tissues
taken from chickens from 16 farms in 10 re-
gions of Ukraine, which include Kyiv, Cherkasy,
Lviv, Vinnytsia, Volyn, Dnipropetrovsk,
Luhansk, Ternopil, Kharkiv and Crimea have
been analyzed.

Vaccine strains used in study include mild
(228E, GM97, MB/20) intermediate (V877,
MBY/5, Winterfield-2512) and intermediate-plus
(MB, MB/3).

The RNA from vaccines and bursa tissues
was extracted with the use of commercial kit
Ribo-sorb (“Amplisens”, Russia) according to
the manufacturer’s instruction. The obtained
RNA has been used for the reverse transcrip-
tion using the “Reverta” (“Amplisens”, Russia)
Reverse Transcription Kit. The obtained cDNA
have been used for PCR reaction. For nested
PCR two pairs of oligonucleotide primers have
been used designated BurlF (5’-TCACCGTC
CTCAGCTTAC-3’), BurlR (5’-TCAGGATT
TGGGATCAGC-3’), Bur2F (5’-CGCTATAGC
GCTTGACCCAAAAA-3’), Bur2R (5’-CTC
ACCCCAGCGACCGTAACGACG-3’). PCR
conditions were described previously by
Borodavka et al [4]. The amplification prod-
ucts have been electrophoretically separated
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in the 1,5 % agarose gel stained with the ethid-
ium bromide and visualized by an ultraviolet
transillumination. For the differentiation of
IBDV vaccine strains and field isolates the
obtained PCR products have been analyzed by
digestion with restriction endonucleases Mval,
Mbol, Sspl, BspMI, Sacl, BstEIIl (“Thermo”,
USA) as recommended by a supplier.

Results and Discussion

During the study RNA of IBDV has been de-
tected in 75 of total 120 analyzed samples of
organs taken from infected birds.

Most of the current research of IBDV aimed
to determine the nucleotide sequence of the VP2
gene of different strains [5, 10]. Comparing the
sequences of vaccine and field isolates makes
it possible to determine virus strain, but such
research takes long time and requires big ex-
penses. In terms of speed of diagnosis, we con-
sidered it appropriate to use restriction analysis
as a method of differencing strains because it
allows to quickly and accurately detect the dif-
ference between the vaccine and field virus
strains by specific restriction sites.

Results of restriction analysis of strains 228E,
GM097, V877 and MB correlate with previously
described data by Borodavka et. al [4].
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Restriction sites for strains MB/20, MB/5, MB/3
and Winterfield-2512 have been described for
the first time.

Restriction profile of strain MB/20 was
similar to that of strains 228E and GM97, and
characterized by the presence of sites Sacl,
Mval and Mbol.

Strains V877 and MB/5 belonging to the
group of intermediate vaccine strains, charac-
terized by the presence of restriction sites for
enzymes BstEIIl, Mbol, Sacl and Mval.

For strain MB/3 5 restriction sites were
identified for all restriction endonucleases used
in the study, except for Sacl. This restriction
profile was similar to the previously described
strain MB [4]. Cleavage of obtained amplicons
of strains MB/3 and MB by Sspl indicates that
they have been attenuated from vvIBDV
strains. Amplicons of MB/3 and MB strains
have been also cleaved by BspMI enzyme.
This restriction site have not been shown for
other vaccine strains. Detection of BstETl re-
striction site in amplicons of vaccine strains
MB and MB/3 can be used for differentiation
from field vvIBDV.

Strain Winterfield-2512 have been charac-
terized by a unique set of restriction sites,
different from all other vaccine strained used

BsINI(378)
| Mbol(427)
| C BsINI(448)
S5pl(299) [ . 3 Mbol(498)

Fig. 1. Restriction map of VP2 gene of Winterfield-2512 strain.
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Table 1. Results of restriction analyses of VP2 gene of vaccine strains and vvIBDV strain UK661

in the study. Restriction map for this strain
have not been previously described. Mbol,
Sacl, Mval BstNI and Sspl restriction sites
have been detected (Fig. 1). Simultaneous
presence of restriction sites Sacl and Sspl have
been shown. These restriction sites are consid-
ered to be markers of classical and vvIBDV
strains respectively [4, 5, 9].

Vaccine strains belonging to one group by
the level of attenuation have been character-
ized by similar restriction profile (tab. 1).

Data obtained from restriction analyses of
vaccine strains have been used for differentia-
tion of detected virus isolates.

Thus, it was shown that 38 virus isolates
had restriction profile similar to vaccine strains
V877 and MB/. 25 identified isolates were
similar to strains GM97, 228E and MB/20,
while 8 have the same restriction sites as the
strains of MB and MB/3 (Fig. 2).

For four analyzed virus isolates restricrion
profile had been similar to reference vvIBDV
strain UK661. These four isolates differ from
intermediate plus vsccine strain in BstEII re-
striction site. Unlike the vaccine strains MB
and MB/3 BstEII have not been shown (fig. 3)

IBDV strain Resriction enzyme and length of restriction fragments (nt)
BspMI Sacl Sspl BstEIL BstNl/Mval Mbol
MB 102+450 _ 326+226 2574295 475+77 413+71+41+27
V877 B 184+368 B 2574295 230+210+112 270+150+132
UK661 102+450 _ 326+226 _ 475+77 413+62+50+27
GM97 _ 1844368 _ _ 475+77 413+62+50+27
228E _ 1844368 _ _ 475+77 413+62+50+27
MB/20 _ 1844368 _ _ 475+77 413+62+50+27
MB/3 102+450 B 326+226 257+295 475+77 413+71+41+27
MBY/5 -~ 184+368 -~ 2574295 230+210+112 270+150+132
Winterfield-2512 _ 169+383 314+238 186+139+82+80+72 452+71+29
Conclusion

We have described restriction profile of eight
vaccine strains used in Ukraine and found that
strains with the same level of residual viru-
lence have similar restriction sites. However,
for strain Winterfield-2512 unique restriction
profile have been described that was different
from all vaccine strains used in the study.
Based on restriction analyses for most of the
analyzed virus isolates vaccine origin have been
shown. These results show that tissue samples
have been taken from vaccinated birds.
However for 4 isolates restriction sites sim-
ilar to vvIDBYV strain have been identified.
This indicates that these isolates originated
from field vvIBDV strains. Identification of

Fig. 2. Results of de-
tection IBDV in bursa
tissues samples: 1 —
vaccine strains V877
and MB/5; 2 — vaccine
strains GM97, 228E
and MB/20; 3 — vac-
cine strains MB and
MB/3; 4 — vvIBDV;,

5 — virus undetected.
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Fig. 3. Agarose gel electrophoresis of DNA fragments of
obtained amplicons after digestion with restriction en-
zymes Sacl, Sspl, BstEIl, Mval, Mbol, BspMI. Lanes:
1 — DNA size markers, 50 bp (Thermo). 2- amplicon,
very virulent IBDV; 3- after digestion with Sacl; 4 — after
digestion with Sspl; 5 — after digestion with BstEII; 6 —
after digestion with Mval; 7 — after digestion with Mbol;
8 — after digestion with BspMI.

vvIBDV shows a disadvantaged situation on
the farm concerning Gumboro disease.
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JudepeniroBannsa mwramis Bipycy indexuiiinoi
OypcajibHOI XBOPOOM BHUSIBJICHHX B YKpaiHi
METOA0M pPecTPUKUIIHOr0 aHAi3y

A. C. Nactups, 1. O. Cobxo, B. I1. TTomimyk

Bipyc indexkiiinoi Oypcanproi xBopodu (IbX) crap ak-
TyaJbHUM JUTSl ITAXiBHUIITBA 3 MOMCHTY TOSIBH BUCOKO-
BipyneHTHHX mTaMiB B cepenuHi 80-pp XX ct. Born
MPU3BOJSITH JI0 IMYHOCYIIPECUBHOIO CTaHy TBapvH Ta
BHCOKOi CMEPTHOCTI. 3 OIIsI/Ty Ha BEJIMKY PI3HOMAHITHICTb
BAaKIIMH, HEOOXITHOIO € XapaKeTPUCTHUKA MOIBOBUX 130-
JISITIB, BUSIBIICHHX Y TocriofapcTBi. MeTa. oxapakrepusy-
BaTH Ta AU(EPCHIIIOBATH BaKIMHHI Ta MOJIBOBI IITAMHU
BIpYCY 3a JIOTTOMOTOIO METOIY PECTPUKIIHOTO aHaIi3y.
Metomu. Buninennss PHK 3aiticHioBain copOLiiHuM
METOIIOM, 3/1iHCHIOBAJIH MMOCTAHOBKY 3BOPOTHOI TpaH-
ckpuriii Ta [TJIP i3 BUKopuCTaHHSIM crieni)igHIX Tpaii-
MepiB 10 TeHy VP2. OTpumani aMIUTIKOHH ITiJIaBajIu
pectpukii Mval, Mbol, Sspl, BspMI, Sacl, BstEII.
Pe3yabraT. Y po6oti Oyino oxapakTepH30BaHO PECTPHK-
HidHUA Tpodiie 8 BaKIIMHHMX [ITAMIB Ta MPOAHAII30Ba-
HO 120 3paskiB Oypc BiniOpaHUX Bijl ypaKeHHUX BipyCOM
IbX nraxiB. BinpmricTs mpoaHaIi30BaHMUX 130JIATIB 3a pe-
CTPHUKLIHHUM rTpodisieM Oyi NOMXIOHUMH JT0 BAKIIMHHUX
mramiB. BakimHHI miTaMu, 110 HaIeKal 10 OAHI€ET rpy-
1 32 piBHEM aTeHyaIlii MaJlil ONMHAKOBHI PEeCTPUKIIIHUI
ipodisib. Iist HOTHPHOX OyII0 MOKa3aHO HAsIBHICTh CANTIB
Sspl Ta BincytHicTh caiity BstEIL, 1o nae migcraBy Bin-
HECTH X J0 BHCOKOBIpYJIEHTHX INTaMmiB Bipycy IbX.
BucnoBok. Pectpukuiitnuii anai3 nae 3mory nudepeH-
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LIFOBATH BaKIMHHI Ta MTOIBOBI i301miTH Bipycy IbX. Tanwii
IT1/IX1]T MOYKHA BUKOPHUCTOBYBATH JUISi MOHITOPHUHTY CHTY-
anii Ha rocroJapcTBi 3a JaHUM 30y/THUKOM.

KnamouoBi cuosa: Bipyc IbX, nonpoBi nrramu, BUco-
KOBIPYJICHTHI ILITaMH, PECTPUKLIIHHUN aHai3.

JAnddepenuuanus IraMMoB BUpyca
HH(}EeKINOHHOI OypcaabHOH 00/1e3HU
BBISIBJICHHBIX B YKPanHe MeTOI0M
PeCTPUKIMOHHOIO aHAIN3A

A. C. INacteips, U. A. Co6xko, B. I1. ITomumryx

Bupyc undexunonHoii 6ypcansHoit 6onesznu (Mbb) cran
AKTyaJIbHbIM JIsA ITHUHCBOJACTBA C MOMCHTA IOSABJICHUA
BBICOKOBHPYJICHTHBIX IITaMMOB B cepeauae 80-rT XX B.
OHM IPUBOZIST K IMMYHOCYIIPECCHBHOM COCTOSTHHIO JKH-
BOTHBIX M BBICOKOH CMEPTHOCTH. YUHTBIBasi OOJBIIOE
pazHooOpa3ue BaKIMH, HEOOXOINMa XapaKeTPUCTUKH
TIOJICBBIX HU30JIITOB, BBISIBJICHHBIX B XO3SHCTBE. He.]'[]).
OXapakTepu30BaTh W TU(PQPEepeHINPOBATh BaKIMHHBIC 1
TIOJIEBBIE ITAMMBI BUPYCa C MTOMOIIIBIO METO/Ia PECTPHK-
nuoHHOro ananmsa. Metoabl. PHK ¢ 00pasios skrparu-
POBaIKM COPOLIMOHHBIM METOJIOM, OCYIIECTBIIIIN [OCTa-

HOBKY oOpatHo#i TpaHckpummu U [P ¢ ucrmons3oBa-
HUEM crierdpriaeckrx npaiMepos k reny VP2. [lomyden-
HbIC aMITIMKOHBI MTOABEPraiu pectpukimu Mval, Mbol,
Sspl, BspMI, Sacl, BstEIL. Pe3yabrarbl. B padore 6butn
OXapaKTepH30BaHbl PECTPUKLIOHHBIC TPO(UIIH 8 BaKIINH-
HBIX [IITAMMOB U TIpoaHaH3upoBankl 120 oOpasios Oypc
OTOOpaHHBIX OT MOpPaKeHHBIX BuUpycoM MBX mrui.
BonpmmHCTBO IpOaHAMM3UPOBAHHBIX M30JIATOB 32 pe-
CTPUKLIMOHBIM TIpoduiieM ObUIM MOAOOHBI BaKIIMHHBIM
mramMmaM. BakimHHBIE IITaMMBI, IPUHAJISKAIINE K
OJTHOM TpyYIIIE 1O YPOBHIO aTTEHYAllNH UMEITH OIMHAKO-
BBIM PECTPUKIIMOHHBIHN TPOQIITE. J{71s 4eThIpEeX U30IATOB
ObLTO MMOKAa3aHO HAIU4KE caiitoB Sspl 1 oTCyTCTBUE Caif-
Ta BstEII, uTo gaeT ocHOBaHUE OTHECTH UX K BBICOKOBH-
pynentsM mtamMmaM Bupyca BB, BeiBoabl. Pectpuk-
IIMOHHBINA aHAIIN3 MTO3BOJIET TU((EPEHITNPOBATH BAKITHH-
HbIE U IoJieBble N30Tkl Bupyca MBb. [lanublii nonxon
MOYKHO HCTIONIB30BAaTh JII MOHUTOPUHIA CUTYalluH B XO-
3UCTBE 110 JAHHOMY BO30Y/TUTEIIO.

Kuawuesbie caosa: Bupyc Vbb, nonessie mrammel,
BBICOKOBUPYJICHTHBIE IITAMMbI, PECTPUKLIMOHHBIN aHaJIN3.
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