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Aim. To conduct a virological, PCR, PCR-RFLP and sequencing study of infectious laryngotracheitis virus (ILTV)
isolates obtained from sick and dead chickens at industrial and backyard poultry farms in the eastern region of Ukraine
collected over the years 2010-2019 and to establish their pathotype and relationship with internationally occurring strains.
Methods. Material for virological studies was collected in the framework of research program of the NSC IECVM during
2010-2019 in the poultry farms in the North-Eastern region of Ukraine, where the birds with the respiratory clinical
signs were found. In total, 28 poultry farms were observed. ILTV isolates were obtained with conventional methods,
using 10—12-day-old chicken embryos. A 0,2 ml of 10-20 % suspension of pathological material in PBS was used for
inoculation. For in-depth studies, we used 4 isolates of ILTV obtained from sick and dead chickens from industrial
and backyard poultry farms in Kharkiv, Luhansk, Donetsk, and Sumy regions from 2010-2019. The identification of
ILTV isolates was performed via conventional PCR. The pathotype of ILTV strains was determined using PCR-RFLP
(polymerase chain reaction — restriction fragment length polymorphism) analysis. The PCR-RFLP was performed at
Royal GD, the Netherlands. The (partial) sequencing of the US8 gene was performed using Sanger sequencing method.
The phylogenetic analysis, using sequences of 2 Ukrainian strains (MZ323228, MZ333273) and 17 international gene
sequences present in GenBank, was performed using the Maximum Likelihood method. For comparative analysis,
sequences of vaccine ILT virus strains were used. Results. Over the years 2010-2019, 7 isolates of ILTV were obtained
from sick and dead poultry with typical clinical signs and internal lesions at industrial and backyard farms of the Kharkiv,
Donetsk, Luhansk and Sumy regions, and the Autonomous Republic of Crimea. Other avian respiratory viral and bacterial
pathogens were not detected. Five isolates were obtained from poultry of industrial holdings where vaccination against
ILT is carried out. Using PCR-RFLP analysis of 4 isolates, we found that three of them (Sumy 6-11/19, A 04-12, B 2-10)
to belong to vaccine-type ILTV strains and only one, B 59-11strain, belongs to wild-type ILTV. Vaccine-type ILTV strains
circulated and possibly still circulate in Ukraine in industrial and backyard poultry farms among both vaccinated and non-
vaccinated poultry. An ILTV wild-type strain was obtained from non-vaccinated chickens from a backyard farm, which
may indicate an important role of backyard farms in maintaining the circulation of the virus. After partial sequencing and
phylogenetic analysis of the ILTV US8 gene the two Ukrainian strains studied were placed into two different clusters: The
vaccine-type B 2-10 strain, obtained from sick vaccinated chickens from an industrial farm, was close to vaccine-type
strains circulating in, China, Italy and the USA. The wild-type B 59-11strain, obtained from sick non-vaccinated backyard
chickens, was located in another cluster and closest to a the wild-type B 59-11 ILTV strain from Brazil. Conclusions. In
this article we describe for the first time the characterization of vaccine-type and wild-type isolates of ILTV in industrial
and backyard poultry farms, proving their relevance for the poultry production in Ukraine. The results obtained show the
need and prospects for further monitoring of ILTV circulation in small backyard poultry farms and in industrial poultry
farms, especially following the frequent use for vaccination of live attenuated wild-type ILTV strains in Ukraine. Further
molecular, phylogenetic and epidemiological characterization of the strains obtained should be performed in the near
future to further precise their attributes, epidemiology and origin.
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INTRODUCTION

Poultry is one of the leading branches of economy
both in Ukraine and globally (Polehenka, 2019). In
general, infectious diseases are among the most impor-
tant problems of industrial poultry breeding in Ukraine
and in the whole world. Despite enormous efforts in
studying the biology of disease agents, elaborating
novel ways of early diagnostics and specific prophylax-
is, outbreaks of infectious viral and bacterial diseases
are registered in different countries almost every year
(OIE, 2021). Unfortunately, it is impossible to fully
eradicate infectious diseases in animal population, they
will constantly accompany living organisms in nature.
Therefore, the only way out is continuous monitoring
of the circulation of pathogens, depth study of its with
constant improvement of diagnostic and preventive
methods such as vaccination.

Avian respiratory viral diseases, frequently com-
plicated with bacterial infections which aggravate the
clinical course of the main disease, cause on a global
scale increasing economic losses (Bakaletz, 1995).
Among these respiratory diseases is infectious laryn-
gotracheitis (Gowthaman et al, 2020), (ILT), — a con-
tagious viral disease of chickens of different age, the
clinical course of which is similar to that of a respira-
tory infection (Stegniy, 2013). Though chickens are the
main hosts of the infection (Bagust, 1986), the natu-
ral disease was registered in peacocks and pheasants
(Crawshaw et al, 1982). Other birds such as crows,
pigeons, starlings, sparrows and ducks are resistant to
this infection (Saif et al, 2008). The disease causes ad-
ditional industrial expenses, thus decreasing economic
efficiency and increasing the losses via higher mor-
bidity and mortality among poultry, a decrease in egg
productivity, expenses for required veterinary, sanitary,
therapeutic, and preventive measures, targeted at re-
ducing secondary infections (Jones, 2010; Saif et al,
2008; Ou et al, 2012).

The agent of infectious laryngotracheitis is a DNA-
containing herpesvirus (Gallid herpesvirus 1, GaHV-1),
which belongs to Iltovirus genus, subfamily Alphaher-
pesviridae, family Herpesviridae (Davison et al, 2009).
GaHV-1 or ILT virus (ILTV) has a high tropism to mu-
cosa cells of upper respiratory passages and eyes. In
some cases, the mortality rate may exceed 70 %. ILT
is frequently complicated with different bacterial infec-
tions, thus aggravating the clinical course of the infec-
tion in birds and increasing its mortality (Ou et al, 2012).

According to the data of the OIE, from 2009-2019,
ILT was registered in 52 countries of the world, includ-
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ing countries with developed poultry breeding Brazil,
Canada, China, Mexico and the USA. As for Europe,
during the same period ILT was reported from Austria,
Denmark, Finland, Germany, Hungary and Ireland. Al-
though the disease and its agent have long been known
(since 1925-1932 (Saif, 2008)., its relevance is still not
diminished, so it is necessary to have continuous epi-
zootological monitoring of ILTV circulation at poul-
try farms, when detected its isolation, and the study
of biological, molecular-genetic traits, the elaboration
of novel ways of diagnostics and specific prophylaxis
(Gowthaman et al, 2020).

As for Ukraine, our country has rather developed
industrial poultry. Ukraine is among global leaders by
its poultry production volumes and their export (Soiuz
ptakhivnykiv Ukrainy, 2021; The State Statistics Ser-
vice of Ukraine 2021) Ukraine is currently (data for
May 2021) free from acute avian infectious diseases,
except for some regions with recently registered cases
of the highly pathogenic avian influenza in wild birds
(OIE, 2021, SSUFSCP, 2021) Industrial poultry farms
generally comply strictly with current veterinary and
sanitary norms, which ensures reliable control over the
epizootic situation. As for backyard farms, they do not
always meet requirements, leading to outbreaks of in-
fectious diseases in backyard farm poultry. ILT is not
a new infection for Ukraine. It was first registered in
this country in 1932 (Babkyn, 1975). The spreading of
ILT started with the development of industrial poultry
breeding. A widespread incidence of ILT was regis-
tered in the 1970-80s, when it was often detected at
large industrial poultry breeding farms (Babkyn, 1975;
Babkyn et al, 1986; Babkyn et al, 1997). According to
the data of the serological and virological monitoring
of ILT in Ukraine (Stegniy, 2013) the circulation of
this agent was registered at poultry farms in different
regions within the recent decade, including the isola-
tion of the ILTV: in the Kharkiv region —in 2010-2012,
in the Luhansk region — in 2010 (Stegniy et al, 2013),
in the Autonomic Republic of Crimea —in 2011, 2012
(Stegniy and Vorotylova, 2013) in the Donetsk region —
in 2012 (Muzyka et al , 2018) and in Sumy region — in
2019 (Veretsun, 2021).

Nowadays it is important not only to isolate, iden-
tify the pathogen that causes the disease in birds, but
also to study its genetic structure. This allows to es-
tablish the origin of the pathogen, its relationship with
the pathogens from other regions, to accurately estab-
lish the pathogenicity of the pathogen, to identify mu-
tations and predict changes in antigenic structure that
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these mutations can cause. With regard to ILT, there
are a large number of methods that can quickly and ef-
ficiently identify, type and estimate the genetic charac-
teristics of the virus. Thus, real-time PCR, as well as
other modifications of PCR, allows detect ILT virus in
pathological material rapidly, PCR-RFLP gives possi-
bility to designate a pathotype the virus and determine
which type the pathogen belongs to (vaccine or wild
type). Sequencing, both classical and NGS allow ob-
taining a full-length sequence, to conduct phylogenetic
analysis, to detect mutations and nucleotide substitu-
tions in genes, to predict changes in the antigenic struc-
ture of the virus.

Therefore, ILT is a relevant pathogen for Ukrainian
poultry breeding, but the biological and molecular-ge-
netic traits of its pathotypes (vaccine-type or wild-type)
occurring, have not been determined yet, nor their ori-
gin determined. So, the main aim of this study was to
conduct pathotyping of ILTV isolates i.e. to determine
their belonging to vaccine-type or wild-type isolates by
PCR-RFLP and (partial) sequencing of the US8 gene,
circulating in Ukraine from 2010-2019.

MATERIALS AND METHODS

Virological studies. The studies were conducted at
the Department of Poultry Diseases of the National
Scientific Center “Institute of Experimental and Clini-
cal Veterinary Medicine” (NSC IECVM). Prior to the
study, tissue materials (lung, trachea, spleen) were
kept at —80 °C. The virological studies were conducted
by conventional methods (OIE, 2021; Williams et al,
2016): a 10-20 % suspension of the pathological mate-
rial, obtained from dead poultry in PBS (pH 7.2-7.4)
with the addition of antibiotics (200 U penicillin, 0.200
mg streptomycin, 100 U polymyxin, 0.250 mg genta-
micin, and 50 U nystatin per ml) was used. Prior to
inoculation, the above-mentioned suspension was cen-
trifuged at 1,500 rpm for 15 min. The inoculation of 0.2
ml suspension was made with 10-12-day-old chicken
embryos. The inoculation was made onto the chorion-
allantoic envelopes in the dose of 0.2 ml. After inocula-
tion, embryos were incubated at 37 °C for 7 days.

Virus isolates. Seven ILT isolates: B 2-10 (Kharkiv re-
gion), ChP 96-10 (Luhansk region), B 59-11 (Kharkiv re-
gion), Kh 2-12 (Kharkiv region), KDS (AR of Crimea),
A 04-12 (Donetsk region), Sumy 6-11/19 (Sumy region),
obtained from sick and dead chickens at industrial and
backyard poultry farms in 2010-2019 were used.

Molecular-genetic studies. The nucleic acids were
extracted using a commercial set AmpliSens® DNA-
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sorb-B (Russian Federation). PCR was conducted
according to previously described methodologies
(Kirkpatrick et el, 2006). A region of 2.24 kbp of the
thymidine kinase gene of ILTV was amplified with the
following primers: F(5-CTGGGC-TAA-ATC-ATC-
CAA-GAC-ATC-A-3") and R (5-GCT-CTC-TCG-
AGT-AAGAAT-GAG-TAC-A-3"). The PCR products
were separated by electrophoresis in a 0.8 % agarose
gel, stained with ethidium bromide and visualized in
the UV-transilluminator (Biorad 2000, Germany). The
number of repeats, positive and negative controls was
according to the PCR protocol (OIE, 2021).

The pathotype determination belonging to wild-type
or vaccine-type isolates of ILT was determined in the
commercial laboratory Royal GD (Deventer, the Neth-
erlands) by PCR-RFLP-according to the OIE recom-
mendations (OIE, 2021).

The contamination of ILT isolates by other viruses
was eliminated using the conventional PCR and primer
systems, recommended by the OIE to detect the ge-
nome of Newcastle disease virus (NDV), avian influ-
enza virus (AIV) infectious bronchitis virus (IBV),
Gumboro disease virus (GDV), metapneumovirus in-
fection (MPV) (OIE, 2021). The control of the con-
tamination with bacterial pathogens was done accord-
ing to national standard (DSTU 4483 : 2005). In briefly
material was inserted in 1 ml in 10 tubes with thiogly-
colate medium with the further incubation during 14
days at two temperatures: 5 tubes were incubated at
a temperature between 30 to 35 °C to detect aerobic
and anaerobic bacteria, and 5 tubes at a temperature
between 20 to 25 °C to detect micromycetes spp. All
tubes were checked periodically under diffused light.
Sequencing and phylogenetic analysis. Two isolates
were selected for sequencing: B 59-11, isolated from
a sick unvaccinated chicken from a backyard farm in
the Kharkiv region in 2011 and B 2-10, isolated from
a sick vaccinated chicken from an industrial farm in
Kharkiv region in 2010. A 522 bp sequence in the US8
gene, encoding the envelope glycoprotein E of ILTV
was amplified using specific primers and Invitrogen
Superscript I1I One-Step RT-PCR with Platinium Taq
set (ThermoFisher Scientific, Waltham, USA). Innu-
PREP PCRpure Kit (Analytikjena, Germany) was used
for purification of DNA before sequencing. The ampli-
cons were sequenced by Sanger technology at the Na-
tional Veterinary Research Institute (Pulawy, Poland).
Multiple alignment was done in ClustalW (MEGA X)),
and the phylogenetic tree was built in MEGA X. The
evolutionary analysis was conducted by Maximum
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Likelihood method in MEGA X (Kumar et al, 2018).
Seventeen nucleotide sequences (U28832, JN580315,
DQ825435, HM230769, HQ630064, JX104557, 1X45
8822, KP677883, KU128407, MN335811, KR822401,
MG775218, MH937566, MF405080, EU675324, EU
076288, EU076286) of globally occurring ILTV strains
available in GenBank were used in the studies for com-
parison with the sequences of our two Ukrainian iso-
lates ILTV (MZ323228, MZ333273).

RESULTS

Seven isolates of ILT virus were obtained at the NSC
IECVM, using the pathological material from sick
chickens showing pathoanatomical symptoms of ILT,
collected from 2010-2019 in 5 different regions of
Ukraine (Table 1).

Most virus isolates (5 out of 7) — B 2-10, ChP 96-
10, Kh 2-12, KDS, A 04-12 — were isolated from
poultry, kept at industrial poultry farms and only two
isolates (B 59-11 and Sumy/6-11/19) — from poultry,
kept at backyard farms. Five isolates (B 2-10, ChP 96-
10, Kh 2-12, KDS, Sumy 6-11/19) were isolated from
poultry, vaccinated against ILTV (Gallivac LT, CE-
VAC, Nobilis ILT, Vectormune, and other). Only two
isolates (B 59-11 and A 04-12) originated from sick
chickens, non-vaccinated.

The molecular-genetic analysis of the Ukrainian
ILTYV strains was conducted in three stages.

During the first stage, conventional PCR was used for
the primary identification of isolates and for proving
the absence of other avian viruses. In PCR, using spe-
cific primers, all seven isolates were identified as ILTV.
It was also determined that these isolates did not con-
tain the following other avian viral agents: Newcastle
disease virus (NDV), avian influenza virus (AIV), in-
fectious bronchitis virus (IBV), Gumboro disease virus
(GDV), metapneumovirus infection (MPV) (Table 2).
The absence of bacterial contamination was confirmed
with the results of bacteriological studies.

The second stage involved determining the pathotype
of four ILTV isolates (Sumy 6-11/19, A 04-12, B 59-11
and B 2-10) i.e. their belonging to vaccine-type or wild-
type isolates of ILTV. These studies were conducted at
the Royal GD company, Deventer, the Netherlands.
The results are presented in Table 3.

Therefore, we determined that in 2010-2019 different
isolates of infectious laryngotracheitis virus circulated
in Ukraine. Three out of four ILTV isolates, involved in
the determination of the pathotype, were vaccine-type
isolates and only one was a wild-type isolate. It should
be noted that all the vaccine-type viruses were isolated
from sick and dead chickens from industrial poultry

Table 1. The list of ILT virus isolates, obtained in Ukraine in 2010-2019 at poultry farms

The
. information
Isolate name Farm location Year Age? c?fblr'ds, . Type of farm about
productivity direction L
vaccination
of poultry

B2-10 Farm 1 2010 | 180 days, layers Small industrial* | Vaccinated
Kharkiv region

ChP 96-10 Farm 2 2010 | 125-433 days, layers Small industrial Vaccinated
Luhansk region

B 59-11 Farm 3 2011 | 120 days, meat-and-egg Backyard** Unvaccinated
Kharkiv region

Kh 2-12 Farm 4 2012 | 189-193 days, layers, High Line Small industrial Vaccinated
Kharkiv region white cross-breed

KDS Farm 5 2012 | 150-162 days, layers Small industrial Vaccinated
AR of Crimea

A 04-12 Farm 6 2012 | 138 days, layers, Dekalb white Small industrial Unvaccinated
Donetsk region cross-breed

Sumy/6-11/19 | Farm 7 2019 | 130 days, layers Backyard Vaccinated
Sumy region

Note. * — a small industrial farm — a farm, keeping a small number of poultry (up to 1,000 birds) in the facilities, adjusted
for the sale of poultry products, ** — backyard farm — a farm of private citizens, where a small number of poultry is kept (not

more than 100 birds) for personal use.
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farms, where scheduled vaccination against ILT is con-
ducted. The wild-type strain was obtained from dead
chickens from the backyard poultry farm in Kharkiv
region, where vaccination is not performed.

The third stage of the studies involved sequencing
of a part of the US8 gene of ILTV wild-type-like iso-
late B 59-11 and vaccine-like isolate B 2-10. Taking
into account the fact that ILTV has a large genome (n
150,118-153,648 bp) we limited ourselves to have the
USS gene only partially sequenced (522 bp) The region
selected encodes the envelope glycoprotein E of infec-
tious laryngotracheitis virus (Gowthaman, 2020). After
sequencing and obtaining the nucleotide sequence, we
conducted the phylogenetic analysis to determine the
phylogenetic relations between these two Ukrainian
isolates of the two ILTV strains. (Figure).

Based on partial sequencing of the US8 gene the two
Ukrainian ILTV strains and phylogenetic analysis of
their sequences, these two strains were shown to be
present in different clusters. The vaccine-type strain
B 2-10 (obtained from vaccinated poultry) was placed
into a large cluster with both wild-type and vaccine-
type strains, originating from different countries in
the world (including China, Italy and the USA). This
Ukrainian strain was closest to the epizootic virus
strain US10 originating from the USA and also used in

the USA as a reference strain (Wild, Cook et al, 1996).
As for the wild-type isolate B 59-11 (obtained from non-
vaccinated poultry), it was placed in a separate cluster
together with a wild-type ILTV strain originating from
Brazil.

DISCUSSION

A key moment in controlling infectious agents is
obtaining them from sick or dead poultry to be able
to perform further study of biological and molecular-
genetic and epidemiological properties. Regardless of
modern diagnostics and an extensive vaccination pro-
gram, used in industrial poultry breeding, ILT remains
an important problem. This disease has been present in
industrial poultry breeding of Ukraine for many years
(Babkyn et al, 1997; Babkyn et al, 1986; Babkyn et
al, 1975) and there are also recent records. For instance,
the studies of N.G. Vorotylova and B.T. Stegniy dem-
onstrated the presence of specific antibodies to ILTV at
industrial poultry farms (Stegniy and Vorotylova 2013,
Stegniy et el, 2013), later antibodies to ILTV were also
found in poultry from backyard poultry-breeding farms
(Muzyka et al, 2018, Veretsun et al, 2021). The results
of serological monitoring were confirmed with the iso-
lation of the disease agent from pathological material
(Stegniy et al, 2013; Stegniy and Vorotylova 2013;
Muzyka et al, 2018; Veretsun et al, 2021). In addition,

Table 2. The results of identification of ILTV isolates, and absence of other avian respiratory viruses in clinical material from
sick and dead poultry with the damage to the respiratory system

PCR result

Isolate
ILTV

NDV IBV GDV MPV AlV

B2-10

ChP 96-10

B 59-11

Kh 2-12

KDS

A 04-12

Sumy/6-11/19

Positive PCR control for specific pathogens™
Negative control

+ 4+ ++++++

Note. + — the presence of a specific fragment. * — vaccine and/or reference strain from collection of NSC IECVM

Table 3. The results of determining the pathotype of four Ukrainian isolates of ILTV

Isolate Place and year of isolation Pathotype
Sumy 6-11/19 Sumy region, 2019, backyard Vaccine-type
A 04-12 Donetsk region, 2012, small industrial farm Vaccine-type

B 59-11 Kharkiv region, 2011, backyard farm Wild-type
B 2-10 Luhansk region, 2010, industrial farm Vaccine-type

AGRICULTURAL SCIENCE AND PRACTICE Vol. 8 No.1 2021
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the specificities of ILTV biology, the ability of latent
infection, and recombination of wild-type and vaccine-
type viruses lead to the occurrence of new isolates,
which may be more pathogenic (Fakhri et al, 2020).

While analyzing data of our scientific research re-
garding the epizootic situation with ILT in Ukraine, it is
possible to say that ILTV circulation among backyard
poultry in Ukraine is still present up till now. Accord-
ing to the official data of the State Service of Ukraine
on Food Safety and Consumer Protection, no cases of
ILT disease have been recently registered at industrial
poultry farms (SCUFSCP, 2021). Still, the presence
of the virus, especially at small backyard farms may
not be ruled out. The isolate of ILTV, obtained by us
from the backyard farm in Sumy region in 2019, may
serve as proof. While analyzing the results of virologi-
cal studies over the last ten years in Ukraine, it should
be noted that a certain, although low, circulation of the
virus was determined both at industrial and homestead
poultry farms in different regions of Ukraine. The de-
termination of virulent virus strains (wild-type and vac-
cine-type) circulation among vaccinated chickens is of
no less relevance.

Using the results of joint studies, the determination of
the pathotype of two ILTV virus strains is published here
for the first time in Ukraine, and it demonstrates that both
vaccine- type and wild-type isolates of the virus circu-
late at poultry farms. It is noteworthy that vaccine-type
strains of ILTV were obtained not only from the vacci-
nated chickens from industrial farms (isolate B 2-10) but
also from unvaccinated chickens (isolate A 04-12). This
information demonstrates that pathogenic vaccine-type
strains of ILTV are capable of spreading among poultry
farms which may be promoted by latent ILT infection
(Thilakarathne et al, 2019; Fakhri et al, 2020).

The obtaining of the ILTV wild-type isolate from
unvaccinated chickens at backyard farms also demon-
strates active circulation of ILT virus among backyard
farms and the fact that homestead farms, where veteri-
nary and sanitary requirements are not always met, may
play an important role in maintaining the circulation of
pathogenic ILT isolates. These results of our studies are
in agreement with the data of other researchers from
Ethiopia and Iraq (Odisho et al, 2015; Roba et al, 2020).

The obtained results are in line with large-scale stud-
ies of ILTV, which were conducted in Western Europe,
where the wild-type isolates were found in backyard
birds, while similar vaccine viruses were isolated from
the vaccinated flocks (Neff et al, 2008).
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Many authors from all over the world reported the
importance of ILT as a problem for poultry farms. In
Southeast Asia and North Africa, where poultry farm-
ing is one of the important branches of the economy,
the circulation of the ILTV was also confirmed (Yang et
al, 2020; Bayoumi et al, 2020). In addition, circulation
of the vaccine strains was also detected by Bayoumi et
al, 2020.

The results of the ILTV isolation and its pathotyping
that were conducted in different countries of the world
along with our previous results prove the necessity of
in-depth study of the ILTV in Ukraine and further stud-
ies are needed.

We report here for the first time the partial sequenc-
ing of two Ukrainian ILTV strains (wild- and vaccine-
type). The phylogenetic analysis demonstrated different
relations of these strains, the vaccine-type strain with
American/China/lItaly strains and the wild-type strain
with a Brazilian strain. Our phylogenetic study high-
lights also an urgent need to continue the monitoring of
this disease, conducting complete genome sequencing
of Ukrainian ILTV strains for more in-depth studies to
determine relationships, epidemiology and origin. The
relevance of conducting molecular-genetic studies is
related to the fact that it helps determine the possible
recombinations and back-mutations of vaccine-type
strains, which, at the end, may lead to the occurrence of
novel, more virulent disease agents as compared with
their parental strains (Piccirillo et al, 2016). Such stud-
ies were conducted in Australia (Blacker et al, 2011),
the USA (Oldoni et al, 2007), Italy (Piccirillo et al,
2016), China (Zhao et al, 2015), Korea (La et al, 2019).
The results of these studies demonstrate that the cir-
culating epizootic isolates are often genetically related
to the attenuated vaccine-type strains produced using
chicken embryos and in some cases, to recombinant
vaccine-type strains (Norberg et al, 2015). It should be
noted that this direction of the studies is also important
for Ukraine, because many different vaccines are used
in this country, including the ones, based on attenuated
strains of ILTV.

The relevance of monitoring the circulation and ob-
taining of ILTV isolates at poultry farms of Ukraine is
also related to the possibility to further use these local
(inactivated) strains as industrial strains to produce vac-
cines for specific ILT prophylaxis (Ebrahimi et al, 2020).

CONCLUSIONS

In this article we describe for the first time the char-
acterization of vaccine-type and wild-type isolates of
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Phylogenetic relations of two Ukrainian ILTV strains (one from an industrial farm (B2-10), vaccine-type and one from a
backyard farm, wild-type (B59-11) when compared with 17 internationally available partial sequences of the US8 gene, pres-
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ILTV virus in industrial and backyard poultry farms,
proving their relevance for the poultry production in
Ukraine. The results obtained show the need and pros-
pects for further monitoring of ILTV circulation in
small backyard poultry farms and in industrial poultry
farms, especially following the frequent use for vac-
cination of live attenuated wild-type ILTV strains in
Ukraine. Further molecular, phylogenetic and epidemi-
ological characterization of the strains obtained should
be performed in the near future to further precise their
attributes, epidemiology and origin.
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Merta. [IpoBecTu BipycOJIOTiUHI Ta MOJICKYISIPHO-TEHETHY-
HI JIOCIHI/DKEHHS 130JITIB BIpYCy iH(EKIIHHOTrO JIapuHIO-
tpaxeity (IJIT), siki i3o;mboBaHi BiJy XBOpoi Ta 3aruoioi
NTHLI y NTaxXiBHUYMX TocropapcTBax Ykpaiun y 2010—
2019 pp., BCTAaHOBUTH X MAaTOTHII 1 MOXO/KEeHHs. MeToan.
Marepian st BipyCOJIOTIUHHX JOCIIKEHb Oyao 3i0paHo
B pamkax HaykoBux jpociipkenr HHI[ «IEKBM» y 2010—
2019 pp. B NTaxiBHUYMX TroOCIOJapcTBax YKpaiHu, [e
y MNTHUILI PEECTPYBAIUCS PECIHIpaToOpHi KIIHIYHI O3HAKH.
Beporo Oymo mocmimkeHO 28 MTaxXiBHUYHMX TOCHOMAPCTB.
Bupinenns izonsris Bipycy IJIT npoBomgunu 3a 3aranbHoO-
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MPUAHATAMHA METOTUKAaMH 3 BUKOpucTaHHAM 10-12 mo-
00BHUX Kypsuux eMmOpioHiB. [ iH(iIKyBaHHS BHKOPHCTO-
ByBaim 10-20 % cycrneH3ito MaToJoTidHOro Marepianry B
no3i 0,2 mi. Jmg mormmOneHnx AOCHiKeHb Oya0 BHKO-
pucrano 4 i305TH Bipycy iH(QEKLIIHHOTO JIapuHIOTpaxeiry,
SIKi BUZILJICHI BiJT XBOPHX 1 3aTHONUX KypeH i3 MPOMHCIOBUX
1 TpHcaanOHMX NTaXiBHUYUX TOCHOAAPCTB XapKiBCHKOI,
Jlyraucekoi, onenpkoi, Cymcrkoi obmacteit i AP Kpumy
B 2010-2019 pp. Inenrndikauito izomstiB Bipycy IJIT
npoBoxuiy y Tpaauuiiniii [1JIP. [Tatotun i30m4TiB Bipycy
UIT Bm3nawamm y IIJIP 3a MeTomoM peCTpHKIIHHOTO
ananizy. CexkBeHyBaHHs IuisiHKY reny US8 mposeneHo me-
tonom Cenrepa. [lng mopiBHsAUIBHOTO aHamily, Oymu 3a-
JIy4eHl MOCIIJOBHOCTI BAKIIMHHUX INTaMIiB 1 MOJIbOBUX
i3omatiB Bipycy UIT 3 pi3sHmMX KpaiH CBITY, a TakoX IIO-
CIIZIOBHOCTI JIBOX yKpaiHChKMX i3omsTiB  Bipycy UJIT
(MZ323228, MZ333273). duroreHeTH4HUil Ta €BOJIOLIN-
HUH aHaii3 Oyslo NMPOBEJECHO 3a JOMOMOIO MeTonay Ma-
ximum Likelihood. Pesyapratm. ¥V 2010-2019 pp. 3a
pe3ybTaTaMiu BipyCONIOTIYHHAX TOCITIIKEHb Bil XBOpOI Ta
3aru0oi NTHUIl i3 MPOMHUCIOBUX 1 MPHCAIUOHUX NTaXiB-
HUYUX TOCIoJapcTB XapkiBebkoi, JloHenpkoi, JlyraHck-
koi, Cymchkoi obmacreit Ta AP Kpumy 3 xapakrepHUMH
KIIHIYHUMH Ta rarojoroaHaromiuHuMu ozHakamu 1JIT Bu-
nineno 7 i3omariB Bipycy JIT. 30ymHUKIB iHIINX BipyCHHUX
i OakTepiaJIbHUX TATOTCHIB HE BHUSBIICHO. BuIbIIiCTh i30-
JATiB (5 130JI4TiB) BWJAUIEHA BiJl NTHUIN 13 TPOMHCIOBUX
TOCIIOJapCTB, 7€ TNPOBOANTHCS BakiuHaLis npotu [JIT.
[Mormmbaenumu nocnimpkennsimu 4 i3omstiB y [1JIP Bera-
HOBIICHO, II0 TpH 3 HUX (Summy 6-11/19, A 04-12, b 2-10)
HaJeXarb A0 BakuuHononiOHux i3zomstiB IJIT 1 Tinmbku
omuH i301aT B 59-11 — HamexuTh 10 MOTBOBHX BIpYCiB
UIT. Beranosnero, mo BakuuHomnomiOHi i3omstu UIT mup-
KyJTIOBJIM B YKpaiHi y MPOMHCIOBHX MTaXiBHUYMX TOCHO-
JlapcTBax SIK Cepesl BAaKIMHOBAHOI, TaK 1 cepel HEeBaKIH-
HoBaHoi nruui. [loneoBuit 13omstT Bipycy IJIT Oyno Bumi-
JICHO BiJl HEBAKIIMHOBAHMUX KypeH i3 MpHcaarOHOTO TOCIIO-
JlapcTBa, II0 MOXE CBIJUUTH ITIPO BAXKIUBY POJIb CaMe
MprcaguOHNX TOCTIONAPCTB y MIATPUMAHHI IUPKYIALIi ma-
TOreHHHX MoNboBHX 130iTiB 1JIT. 3a pe3ynmbraramu cexBe-
HyBaHHS Ta (PUIOTEHETUYHOTO aHAI3y AUITHKH TeHY BipyCy
IIT BcTaHOBIEHO pO3TAlIyBaHHS YKPAaiHCHKHX 130JISTIB y
JIBOX OKpPEMHX KJIacTepax: BaKIHMHOMOAIOHMI i30T b 2-10,
o0 130JIbOBAaHWH BiJ XBOPUX BakuWHOBaHUX mpoTtu IJIT
Kype# i3 IPOMMCIIOBOTO TOCIIOAAPCTBA YBIHIIOB 10 BEJH-
KOTO KJIacTepy, B sSKOMY pO3TalllOBaHi SIK IMOJbOBI, TaK i
BaKIMHHI BipyCH, IO IIUPKYIIOBAIN B PI3HUX KpaiHax CBi-
ty (CILA, Kuraii, Itanis), y TOH ke 4ac MOJBOBUI 130J5T
B 59-11, mo BuaineHnii Bix XBOPUX HE BAKIIMHOBAHIX MPO-
i UIT kypeit i3 mpucamuOHOro rocropapcTBa po3Tallo-
BaHUI B OKpEMOMY KJIaCTepi Ta CIIOPITHEHUH 3 MOIHOBUM
Bipycom UIT, sixkmii mupkymoBaB y bpaswmiii. BucHoBkm.
BuaineHHs: BaKIMHOMOAIOHUX 1 MOJIBOBUX 130JISTIB BipyCy
UIT y mpomucnoBuX i MpHCcaguOHUX MTaXiBHAYUX TOCIIO-
JlapcTBaxX CBIIYMTH MPO aKTYyalbHICTh IIbOTO 3aXBOPIOBAHHS
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it Yipainn. OTpuMaHi pe3ylbTaTH BOXHOYAC BKA3yIOTh
Ha HEOOXIIHICTh Ta MEPCHEKTUBH MOJAJBIINX JOCIIKEHb
3 iHTeHcudikauii MoHiTopuHTY 1MpKyisuii Bipycy IJIT y
MaJIUX MPHUCAJAMOHUX MTaxXiBHUYMX T'OCIIOAAPCTBAxX, IPO-
BEJICHHS IIOCTIHHOTO MOHITOPHMHIY BIpycy iH(EKIiiHOTro
JIAPUHTOTPAXEITY y MPOMHCIOBHX NTAaXiBHUYUX TOCHO/AP-
CTBaxX, 0coONMMBO Ha (DOHI BMKOPHCTAHHS JKMBUX aTTEHY-
HOBaHMX BaKLMH, IPOBE/ICHHS MOBHOI'€HOMHOIO CEKBEHY-
BaHHS YKPaiHCHKUX BAKIIMHOMOMIOHHX 1 IMOJILOBHUX 130JISATIB
BipycCy iH(EKIIHHOTO JapUHTOTPaXeITy.

KarouoBi ciaoBa: Bipyc iH(EKIiHHOTO JapHHTOTPAXEiTy
(IJIT), BakuuHOTOAIOHI 130JIATH, IOJBOBI 130JIATH, €ITi300-
TOJIOT1YHUH MOHITOPHHT.
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