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Infectious bursal disease virus (IBDV) had a great influence on poultry industry since emer-
gence of very virulent strains in late 80th 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 MvaI, MboI, 
SspI, BspMI, SacI, BstEII. 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 SspI 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.
K e y w o r d s: IBDV, field strains, vvIBDV, restriction analysis.

Introduction

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 

1962 the classical strains of the virus have 
been prevalent in North and South America. 
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, 
MB/5, Winter field-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 Bur1F (5’-TCACCGTC 
CTCAGCTTAC-3’), Bur1R (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 MvaI, 
MboI, SspI, BspMI, SacI, BstEII (“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, 
GM97, V877 and MB correlate with previously 
described data by Borodavka et. al [4]. 

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 SacI, 
MvaI and MboI.

Strains V877 and MB/5 belonging to the 
group of intermediate vaccine strains, charac-
terized by the presence of restriction sites for 
enzymes BstEII, MboI, SacI and MvaI.

For strain MB/3 5 restriction sites were 
identified for all restriction endonucleases used 
in the study, except for SacI. This restriction 
profile was similar to the previously described 
strain MB [4]. Cleavage of obtained amplicons 
of strains MB/3 and MB by SspI 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 BstEII 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 

Fig. 1. Restriction map of VP2 gene of Winterfield-2512 strain. 
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in the study. Restriction map for this strain 
have not been previously described. MboI, 
SacI, MvaI BstNI and SspI restriction sites 
have been detected (Fig. 1). Simultaneous 
presence of restriction sites SacI and SspI 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) 

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 Winter field-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 vvIDBV strain have been identified. 
This indicates that these isolates originated 
from field vvIBDV strains. Identification of 

Table 1. Results of restriction analyses of VP2 gene of vaccine strains and vvIBDV strain UK661

IBDV strain
Resriction enzyme and length of restriction fragments (nt)

BspMI SacI SspI BstEII BstNI/MvaI MboI

MB 102+450 _ 326+226 257+295 475+77 413+71+41+27
V877 _ 184+368 _ 257+295 230+210+112 270+150+132
UK661 102+450 _ 326+226 _ 475+77 413+62+50+27
GM97 _ 184+368 _ _ 475+77 413+62+50+27
228E _ 184+368 _ _ 475+77 413+62+50+27
MB/20 _ 184+368 _ _ 475+77 413+62+50+27
MB/3 102+450 _ 326+226 257+295 475+77 413+71+41+27
MB/5 _ 184+368 _ 257+295 230+210+112 270+150+132
Winterfield-2512 _ 169+383 314+238 186+139+82+80+72 452+71+29

 

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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vvIBDV shows a disadvantaged situation on 
the farm concerning Gumboro disease.
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Диференіювання штамів вірусу інфекційної 
бурсальної хвороби виявлених в Україні 
методом рестрикційного аналізу

А. С. Пастиря, I. О. Собко, В. П. Поліщук

Вірус інфекційної бурсальної хвороби (ІБХ) став ак-
туальним для птахівництва з моменту появи високо-
вірулентних штамів в середині 80-рр ХХ ст. Вони 
призводять до імуносупресивного стану тварин та 
високої смертності. З огляду на велику різноманітність 
вакцин, необхідною є харакетристика польових ізо-
лятів, виявлених у господарстві. Мета. охарактеризу-
вати та диференціювати вакцинні та польові штами 
вірусу за допомогою методу рестрикційного аналізу. 
Методи. Виділення РНК здійснювали сорбційним 
методом, здійснювали постановку зворотної тран-
скрипції та ПЛР із використанням специфічних прай-
мерів до гену VP2. Отримані амплікони піддавали 
рестрикції MvaI, MboI, SspI, BspMI, SacI, BstEII. 
Результати. У роботі було охарактеризовано рестрик-
ційний профіль 8 вакцинних штамів та проаналізова-
но 120 зразків бурс відібраних від уражених вірусом 
ІБХ птахів. Більшість проаналізованих ізолятів за ре-
стрикційним профілем були подібними до вакцинних 
штамів. Вакцинні штами, що належали до однієї гру-
пи за рівнем атенуації мали одинаковий рестрикціний 
профіль. Для чотирьох було показано наявність сайтів 
SspІ та відсутність сайту BstEІІ, що дає підставу від-
нести їх до високовірулентих штамів вірусу ІБХ. 
Висновок. Рестрикційний аналіз дає змогу диферен-

Fig. 3. Agarose gel electrophoresis of DNA fragments of 
obtained amplicons after digestion with restriction en-
zymes SacI, SspI, BstEII, MvaI, MboI, BspMI. Lanes: 
1 – DNA size markers, 50 bp (Thermo). 2- amplicon, 
very virulent IBDV; 3- after digestion with SacI; 4 – after 
digestion with SspI; 5 – after digestion with BstEII; 6 – 
after digestion with MvaI; 7 – after digestion with MboI; 
8 – after digestion with BspMI.
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ціювати вакцинні та польові ізоляти вірусу ІБХ. Даний 
підхід можна використовувати для моніторингу ситу-
ації на господарстві за даним збудником. 

К л юч ов і  с л ов а: вірус ІБХ, польові штами, висо-
ковірулентні штами, рестрикційний аналіз.

Дифференциация штаммов вируса 
инфекционной бурсальной болезни 
выявленных в Украине методом 
рестрикционного анализа

А. С. Пастыря, И. А. Собко, В. П. Полищук

Вирус инфекционной бурсальной болезни (ИББ) стал 
актуальным для птицеводства с момента появления 
высоковирулентных штаммов в середине 80-гг ХХ в. 
Они приводят к иммуносупрессивном состоянию жи-
вотных и высокой смертности. Учитывая большое 
разнообразие вакцин, необходима харакетристики 
полевых изолятов, выявленных в хозяйстве. Цель. 
охарактеризовать и дифференцировать вакцинные и 
полевые штаммы вируса с помощью метода рестрик-
ционного анализа. Методы. РНК с образцов эктраги-
ровали сорбционным методом, осуществляли поста-

новку обратной транскрипции и ПЦР с использова-
нием специфических праймеров к гену VP2. Получен-
ные ампликоны подвергали рестрикции MvaI, MboI, 
SspI, BspMI, SacI, BstEII. Результаты. В работе были 
охарактеризованы рестрикционные профили 8 вакцин-
ных штаммов и проанализированы 120 образцов бурс 
отобранных от пораженных вирусом ИБХ птиц. 
Большинство проанализированных изолятов за ре-
стрикционым профилем были подобны вакцинным 
штаммам. Вакцинные штаммы, принадлежащие к 
одной группе по уровню аттенуации имели одинако-
вый рестрикционный профиль. Для четырех изолятов 
было показано наличие сайтов SspI и отсутствие сай-
та BstEII, что дает основание отнести их к высокови-
рулентым штаммам вируса ИББ. Выводы. Рестрик-
цион ный анализ позволяет дифференцировать вакцин-
ные и полевые изоляты вируса ИББ. Данный подход 
можно использовать для мониторинга ситуации в хо-
зяйстве по данному возбудителю.

К л юч е в ы е  с л ов а: вирус ИББ, полевые штаммы, 
высоковирулентные штаммы, рестрикционный анализ.
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