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THE SPREAD OF PORCINE REPRODUCTIVE
AND RESPIRATORY SYNDROME VIRUS IN UKRAINE

B cmambe npueedeHbl pe3ynbmambl uccriedoeaHull Mo ebisie/IeHU0 aHmumersn K eupycy penpodyKmueHo20 U pecrnupamo-
PpHo20 cuHOpoma ceuHeli (BPPCC) u3 23 o6nacmel YkpauHbi u AP Kpbim. Pe3ynbmamsbi uccriedoeaHusi ceudemesnibcmeayrom o
yupkynsyuu BPPCC e 28 xossiicmeax 19-mu o6nacmel YkpauHbl. O6HapyeHO meHOeHUyuro pacrnpocmpaHeHuss BPPCC Ha
meppumopuu YKpauHbI 10 cpagHeHUo ¢ uccriedo8aHUsIMU 3nu3oomuyeckol cumyayuu 2006-2007 2odos.

The results of this study concern the detection of antibodies against PRRSV in serum from 23 regions of Ukraine and the
Crimea. The results indicate porcine reproductive and respiratory virus (PRRSSV) circulation in 28 farms from 19 regions of
Ukraine. The end results show trends of spreading PRRSV in Ukraine compared with studies of epizootic situation in 2006-2007.

Porcine reproductive and respiratory syndrome virus
are currently prevalent in most pork producing countries.
It's one of the main causes of severe reproductive disor-
ders in swine and respiratory disease complex [1,2]. Cur-
rently, due to losses associated with these reproductive
and respiratory problem in pigs PRRSV is considered to
bean economically importantviral pathogen in the pork in-
dustry [2]. This contagious disease of pigs of different ages
may manifest acute or subclinical [3].

PRRSYV is a member of the family Artereviridae in the or-
der Nidovirales. Sequencing and antigenic properties
showed existent of two distinct genotypes Europinian (type 1)
and North-American (type 2) [2]. The two genotypes
shared only about 63% nucleotide identity on the genome
level. The evolution rate of PRRSV fixed as the highest
among RNA viruses [5] and it is one of the causes of com-
plexity in diagnostics, vaccination and controlling PRRSV.

From the first time PRRSV was detected in Canada in
1979, it rapidly spread in North America in the late 80s.
Genetically different PRRSV, with similar clinical occur-
rence, appeared in Europe and spread through swine-
growing regions during 1990-1992 [1, 6].

For more than10 years, PRRSV spread in most pig popu-
lations. Currently the virus is recorded in the majority of pork-
producer countries. PRRSV was not found only in Australia,
New Zealand, Norway, Finland, Sweden and Switzerland [1].

Clinical manifestations of PRRSV vary depending on the
virulence of the virus, the immunestatus of the herd, and the
age of infected animals. The disease, which clinically mani-
fests, is a result of viremia. Ability of PRRSV to overcome
transplacental barrier and infect the fetus causes abortions
in sows and births of weak, nonviable piglets [1, 4].

Most of the clinical manifestations associated with
PRRSYV infection were investigated by experimental infec-
tion. Field observations of PRRSV infection in combination
with other viral and bacterial agents can modify and compli-
cate the clinical manifestations of disease [3, 7, 8]. The simi-
larity of clinical signs of disease and diversity of reproductive
diseases of pigs complicates setting even priordiagnosis. It
is necessary to use laboratory diagnostic methods for the
diagnosis of infection of PRRSV in infected animals. ELISA
is simple in works, fast, reliable enough, with a high specific-
ity method. All these advantages make ELISA one of the
methods of choice for the diagnosis of PRRSV.

The epizootic situation in Ukraine of PRRSV was stud-
ied not enough and that was why our main aim was to
study the spread of the porcine reproductive and respira-
tory syndrome virus in Ukraine.

Materials and Methods. For detection of antibodies to
PRRSV, 108 herds were selected on the basis of clinical
signs. This selection was based on information of the herd
veterinarian. In all herds, the sampling of serum samples
from animals of different technological group was carried
out. Samples of serum were taken from the main herd ani-
mals with the clinical science of PRRSV and from boars in
these farms. Biological material was delivered in thermal
containers with ice. The volume of each sample was 3ml. It

also recorded the necessary information: clinical science,
animal age, name of the farm, sector, region. For this study
7,937 serum samples were collected from animals from 23
regions of Ukraine.

Sera were tested for the presence of PRRSV antibod-
ies by ELISA (IDEXX HerdCheck PRRS 2XR ELISA, USA).
Overall procedure was performed according to manufac-
turer's manual.

Samples of serum were collected 10-14 days after the
appearance of first clinical signs [4, 9]. The presence of
maternal antibodies to PRRSV and the fact of their de-
creasing to 9 weeks of animal life were also taken into ac-
count [4, 10].To obtain reliable results, serum samples
were collected from animals of different technological
groups from one farm [9] in an amount not less than 12 [4].

Results and their Discussion. Currently PRRSV was
found in most pork producing countries. The genetic material
of the PRRSV was detected in France, Germany, Belgium,
Denmark, Spain, Italy, Czech Republic, Latvia, Lithuania,
Russia, Belarus, Kazakhstan, Ukraine, China, Japan, Viet-
nam, Thailand, and the United States [11, 12, 13, 14].

In 2006-2007, Havrasyeva et.al and others studied the
distribution PRRSV in 16 regions of Ukraine, the circulation
of the virus was detected in 12 of them [15]. It should be
noted that in 2007 VRRSS not diagnosed in animals of
Ternopil and Chernihiv regions, while in 2011 the PRRSV
positive animals in these regions were found.
The results of Havrasyeva et.al. in the Dnipropetrovsk re-
gion from 2006 showed 1.25% of PRRSV positive animals
by ELISA. The increase of the number of PRRSV infected
animals were observed (7, 5%) in 2007 [15]. In 2011, we
recorded PRRSV infection in 39% of the animals. It indi-
cated the spread of the PRRSV through Ukraine.

In 2006, PRRSV was diagnosed in 41.3% of animals
from Kyiv region, whereas in 2007 no serologically positive
PRRSV animals were found in this region [15]. These results
can be explained by selection oft he blood serum samples
from animal of different farms in the Kyiv region, in sufficient
sample size in 2007, or different age groups of animals that
were studied. In 2011, we studied nine farms from the region
around Kyiv and detected 30,5% of serologically positive for
PRRSV animals. However, this data may no treflect that the
reduction of circulating virus in the region was due to signifi-
can tdifferences in sample size. This is different from the
way the serum was analyzed from two farms of this region in
2006, compared to the 9s in 2011.

It is also necessary to emphasize the epizootic situation
stability in the Kherson region and in the Crimea. The anti-
bodies against PRRSV were not detected in serum sam-
ples from this region in 2007, 2011 years [15].In general,
we have analyzed 7937 serum samples from 108 farms in
23 regions of Ukraine and Crimea. 1265 serum samples
were serologicaly PRRSSV positive (Table1).The circula-
tion of the virus detected in 21 regions of Ukraine (Table 1.,
Fig. 1).Our results significantly complete the existing infor-
mation about spreading PRRSSV and indicate the trend of
spreading the pathogen in the farms of Ukraine. PRRSSV
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circulation was found in 28 herds, while the situation of the ence of increasing or decreasing the level of antibodies to
disease in 4 farms remain uncertain. It requires additional PRRSV and determine the number of PRRSSV positive
studies and further monitoring of blood serum for the pres- animals in these farms (Table.1).
Table 1. The results of detection PRRSSV antibodies in serum samples
Ne Region No. of farms No. of ?eropositive No. of samples No. of seropositiv No. of Serop?sitiv
arms samples samples %

1 Vinnitsa 6 2 46 16 34,8

2 Volyn 2 1 110 6 55

3 Dnypropetrovsk 15 3 410 160 39

4 Donetsk 10 3 754 314 41,6

5 Zhytomyr 3 1 52 41 78,8

6 Zaporyzha 8 4 4798 263 55

7 Zakarpatska 4 2 88 25 28,4

8 Kyiv 9 1 315 45 30,6

9 Kirovohrad 3 1 147 24 16, 3

10 Lugansk 1 0 6 0 0*

11 Lvyv 4 2 99 61 61,6

12 Mucolayv 1 0 10 0 0

13 Odessa 3 1 57 7 12,3

14 Poltava* 3 1 146 1 0,7*

15 Rivne 1 0 12 0 0

16 Sumy 4 2 176 78 44,3

17 Ternopil* 2 1 29 1 3,4

18 Kharkiv 4 1 193 129 66, 8

19 Kherson 3 0 39 0 0

20 Khmelnytsky 3 2 58 46 79,3

21 Cherkasy 8 2 99 10 10, 1

22 Chernivtsi 4 1 25 4 16

23 Chernihiv 6 1 92 33 30,3

24 Crimea 2 0 103 0 0

£ | 23regions and 109 32 7937 1265

= Crimea

* regions requires further research to establish the epizootic situation based on a small number of serologically positive animals

o

Fig.1. The spread of the porcine reproductive and respiratory syndrome virus in Ukraine

|:| — PRRSV circulation were detected
|:| — No PRRSYV circulation were detected

- — areas that require further research to
establish the epizootic situation

* — areas that weren't studied

+ — areas that were studied in 2006-2007 [15]
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With this data we can come to a conclusion about the
circulation of the virus in 19 regions of Ukraine. In the
herds of Poltava and Ternopol regions, there was detected
one PRRSV positive serum. We believe more research is
needed to monitor dynamic changes of PRRSV antibodies
in serum for the establishment of the epizootic situation in
the farms in these areas. PRRSV was not detected only in
herds from Lugansk, Rivne, Kherson regions, and AR Cri-
mea (Table1). However, it should be noted that the number
of samples that we examined in Lugansk, Rivne and Kher-
son regions were insufficient for analysis of epizootic situa-
tion and therefore, more research is needed.

Within a herd, PRRSV can rapidly spread through
nose-to-nose contact and inutero infections [3, 12]. There
are a number of factors to the contribution of PRRSV such
as animal welfare, increasing herd size, carriers from pur-
chased animals, and sperm [3, 12]. Infection can also be
spread through PRRSV-contaminated clothing via injection
[3]. Active animal trade, the purchase of pigs, and semen
from different farms in Ukraine and the world, non-
technology holding of animals, and a high variability of the
pathogen can cause the spread PRRSV in Ukraine.

Conclusions and Prospects for Further Research.
1. The results suggest the circulation of the porcine repro-
ductive and respiratory syndrome virus in 28 farms in 19
regions of Ukraine. 2. The results significantly complete the
existing information about spreading PRRSV and indicating
the spreading trend of the pathogen through Ukrainein
comparison with studies epizootic situation 2006-2007. 3. It
is important to create a bank of PRRSV isolates to make
their sequencing for further analysis of the situation with
PRRSV in Ukraine.
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SELECTION OF BACTERIOPHAGES, SPECIFIC TO SERRATIA MARCESCENS

MpedcmaeneHbl pe3ynbmambl cCKpuHUH2a 6akmepuoghazoe cneyuuyHbix K 8036ydumernto 2HUNU syka. Bbicokocmabunb-
HbIU lumuyeckul ¢ghaz, cneyugpuyHbIl K S. marcescens ebldesIeHHbIU u3 OoKpyXxaruwel cpedbl U 0603HavYeH Kak 6akmepuodghaz
Smd. Y ebideneHHoz20 ¢haza usy4eHa Mopghosio2usi 8UPUOHO8 u cocmae 6esnkos. lMokaszaHa cnoco6Hocmb ¢haza Smd1 nodas-

n1smb pazsumue 6akmepuanbHoOU UHheKyuu Ha YewytliKax JiyKa.

The results of screening bacteriophages specific to causative agent of onion decay are presented. Highlystable lytic phage spe-
cific for S.marcescens was isolated from the environment and denoted as phage Smd1. The virion morphology and protein con-
tent of isolated bacteriophage was studied. There was shown the ability of phage isolate Smd1 to reduce the development of

bacterial infection on an onion scales.

Introduction.Modern society focuses on ecologically
pure future. Guarantees of that are "naturalization" of pro-
duction, management of natural resources and energy.The
preservation of crop losses caused by bacterial pathogens
is significant problem for Ukraine and international commu-
nity. Nowadays pesticides and herbicides, that in chemical
nature are antibiotic substances, are widely used for pro-
phylactic and therapeutic purposes. Only the last 20-30-
years scientists began to pay special attention to the proc-
esses of resistance formation of pathogenic bacteria to the
antibiotics. Therefore people faced the problem of search
and development of new protective forms that would be
characterized by high efficiency, safety and would not
cause rapid adaptation of bacteria. The hypothesis of the
possibility of using bacteriophages (viruses of bacteria) for
therapeutic purposes was nominated in the beginning of
the 20"century. Nowadays, this direction develops rapidly
and expands the range of phage usage [2,3]. Significant
development as acquired agricultural phage therapy that is
engaged in elaboration of phage preparations to deal with

pathogenic bacteria (for example, Erwinia carotovora,
Pseudomonas sp., Serratia marcescens).

Due to the importance and attractiveness of the area of
research, the aim of our study was the selection and char-
acterization of lytic phages, specific to the pathogen Serra-
tia marcescens, which causes an onion decay and is con-
sidered to be one of the most harmful phytopathogens for
agriculture in Ukraine.

Materials and methods.

Bacterial strains.Studies were carried out on bacterial
culture Serratia marcescens IMBG291 [5], generously pro-
vided by colleagues from the laboratory of microbial ecology,
Institute of Molecular Biology and Genetics (National Acad-
emy of Sciences of Ukraine). Working with phages we used
an overnight culture of bacteria, in which bacteria was in ex-
ponential phase of growth. The concentration of bacteria cell
culture was 10%-10° c.f.u./ml. Bacteria was cultivated on plate
count agar or in PC-broth. Incubation temperature was 25 °c.

Sample collection.During laboratory studies a wide
range of samples was analyzed. Samples were selected
from vegetable washouts (including onion, potatoes, cab-
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