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The paper contains the results of the studies into the  ichthyo-
pathological situation of the invasion and infectious diseases of 
salmonids carried out by the  Ichthyopathology Laboratory of 
the Institute of Fisheries of Ukraine from 2013 to 2016. The in-
vestigated salmonid species included: the rainbow trout Onco-
rhynchus mykiss, the  brown trout Salmo trutta morpha fario, 
the brook trout Salvelinus fontinalis, and the European grayling 
Thymallus thymallus. The fish were sampled from aquatculture 
farms as well as natural water bodies and their diseases includ-
ed invasive (parasitic) and infectious (viral and bacterial). The 
most frequently encountered invasions in the brown and brook 
trout were ciliates: Chilodonella pisci cola and Apiosoma conicum, 
Trichodina (in particular T. truttae and T. nigra), Ichtyophthirius 
multifiliis; monogenea Gy rodactylus birmani, and diplostoma 
Diplostomum spathaceum. Aeromonas and Flavobacterium 
bacteria were isolated from fry and young-of-the-year rainbow 
trout and brook trout. Y.  ruckeri positive samples were isolat-
ed from the fish with the signs of yersiniosis. As for viral dis-
eases, IPNV isolates (the first time in Ukraine) of the rainbow 
trout were first isolated in fish farms in the western regions of 
Ukraine. A  phylogenetic analysis of these IPNV isolates was 
performed, which showed that they belonged to Sp strain and 
the European genotype.
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INTRODUCTION

Aquaculture is one of the fastest growing food pro-
duction sectors in the world. Fast growth of this 
sector is first of all due to significant decline in wild 
fish stocks and exploitation of freshwater aquatic 
resources. Trout culture is becoming an impor-

tant component of inland aquaculture in Ukraine. 
A number of salmonids such as the rainbow trout 
(Oncorhynchus mykiss), the  brown trout (Salmo 
trutta morpha fario), and the brook trout (Salve-
linus fontinalis) are currently reared in artificial 
conditions in Ukraine. Special attention is given to 
the restoration of the European grayling (Thymal-
lus thymallus) in natural water bodies of the west-
ern regions of Ukraine. Therefore, the situation 
pertaining to the diseases of these species requires 
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urgent measures. About 130,000 tons of trout 
are produced in Ukraine every year. Intensifica-
tion of the processes of artificial fish production 
lead to the emergence of new diseases that cause 
significant losses to aquaculture (Buchatsky, 
1994; FAO, 2006). Last year, due to large-scale 
importation of fish and other aquatic animals 
from different geographical zones, new diseases 
emerged, which had never been observed on 
the territory of Ukraine. Timely parasitological 
control, accurate determination of pathogens 
and the  damages they cause caused in fish al-
low not only avoiding unfounded concerns 
regarding fish quality but also drawing atten-
tion to the infestation, which can be a cause for 
the rejection of fish or products manufactured 
of such fish by the consumers. The organization 
of the  parasitological control during commer-
cial rearing of fish should be given equal atten-
tion, because it is neither possible to prevent 
an outbreak of one or another disease nor to 
fight its manifestations without skilful orienta-
tion in the field of parasitology and pathology 
of the reared fish species (Davidov et al., 2009).

The parasite fauna of fish is very rich and 
diverse and the studies into fish parasites have 
been conducted in many countries. The para-
sites of salmonids reared at European pond 
farms are represented by Gyrodactylus derjavini, 
G.  salaris, G.  schulmani, Eubothrium crassum, 
Triaenophorus nodulosus, Proteocephalus  sp., 
Phyllodistomum simile, Diplostomum spatha-
ceum, D. paraspathaceum, D. chromatophorum, 
Tylodelphus clavata, Ichthyocotylurus variegates, 
I.  platycephalus, Capillaria salvelini, Acantho-
cephalus lucii, A.  anguillae, Argulus foliaceus, 
Hexamita salmonis, Ichthyobodo necator, Ich-
thyophthirius multifiliis, Apiosoma  sp., Episty-
lis sp., Trichodina nigra, T. Mutabilis Trichodi-
na nigra, T.  mutabilis, T.  fultoni, Trichodinella 
epizootica, and Ichthyophonus sp. (Amin, 1987; 
Lom, Dykova, 1992; Boeger et al., 1993; Buch-
mann et al., 1995; Moravec, 1998; Gibson et al., 
2002). In Ukraine, the  parasites of salmonids 
reared in pond fish farms and those inhabiting 
natural water bodies were investigated occa-
sionally, therefore there is a need to study them 
and find the patterns of their development.

Bacteria often cause diseases and even fish 
mass mortality when culturing salmonid spe-
cies. For example, in the  last decade, strepto-
coccus infections caused by specific strains of 
Streptococcus sp. in freshwater and sea fish be-
came the  main problem in aquaculture farms 
in many countries. The first outbreak of strep-
tococcosis was recorded in 1958 in the rainbow 
trout in a commercial farm in Japan and later 
it was observed in many fish species, including 
the Atlantic salmon, the yellowtail, and the flat-
fish in Australia, England, Israel, Spain, Italy, 
Saudi Arabia, and South Africa (Austin, Austin, 
1993; Gill et al., 2000).

Special attention should be given to fish dis-
eases caused by viruses that have not been suf-
ficiently studied. Because of the potential threat 
of the spread of viral diseases and cases of high 
mortality among salmonids at Ukrainian fish 
farms, there is a  need in the  investigation of 
the  biological peculiarities of viral pathogens 
in fish and their effects on fish organisms. An 
analysis of the ichthyopathological situation at 
salmonid fish farms and in natural water bod-
ies showed that infectious pancreatic necrosis 
(IPN) became a common problem. The causa-
tive pathogen of IPN is Aquabirnavirus of Bir-
naviridae family. More frequently this virus 
affects salmonid fingerlings and the young-of-
the-year, and mortality can reach 70% (Golovi-
na et al., 2003; Crane, Williams, 2008).

The aim of this study was to investigate ma-
jor parasitic and infectious diseases of salmo-
nids including the  rainbow trout, the  brown 
trout, the brook trout, and the European gray-
ling in natural water bodies and aquaculture 
farms of Ukraine.

MATERIALS AND METHODS

Parasitological methods 
Parasitological studies were carried out from 
March to November, from 2013 to 2016. We 
investigated the  young-of-the-year and age-1 
rainbow trout, the brook trout, and the brown 
trout from aquaculture farms of the Transcar-
pathian region of Ukraine. In total, 100 fish of 
each age group of each species were examined 
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visually, and ten of each was taken for autopsy. 
We also examined the European grayling from 
natural water bodies: the  middle reaches of 
the  Krasna, the  Brusturianka, the  Mokrianka, 
and the  Teresva rivers. In total, 20 European 
grayling of age-1 and age-2 each were exam-
ined visually and ten were taken for autopsy.

Fish were analysed according to Bykhovs-
ky-Pavlovska (1985), including: (1)  visual ex-
amination, (2)  microscopic examination of 
scrapings from the body surface, fins, and gills, 
(3) misroscopic examination of eye lens, (4) ex-
cisions of skin and muscular tissue, (5)  post-
mortem examination, search for parasites in 
abdominal cavity, (6) compression microscopy 
of internal organs and muscular tissue, (7) dis-
section of intestine, and (8) microscopy of gall 
bladder and swim bladder.

Fish age was determined on the  basis of 
length-weight parameters and using scales. Par-
asites were identified using “Keys to the  iden-
tification of the  parasites of freshwater fish” 
(Bauer, 1987).

Microbiological methods
Microbiological studies were performed at sev-
eral steps:

–  primary inoculation of the  material on 
tryptose-soy agar (TSA), which was incubated at 
a thermostat at a temperature of 26°C for 24 h;

–  pure cultures of microorganisms were 
produced by their inoculation on TSA. Mor-
phological properties were determined accord-
ing to Musselius (1983);

– determination of DNase activity of the iso-
lated strains was performed on DNA agar.

The following step was to determine cultur-
al, morphological, and biochemical properties 
of bacteria. Identification was performed ac-
cording to the requirements of Bergey’s Manual 
of Systematic Bacteriology (1994). Pathogenicity 
of bacteria isolated from the  affected fish was 
studied using the biotest method on clinically 
healthy fish by reproducing the disease model.

Concurrently with the biochemical analysis 
of isolated aeromonads, we performed identi-
fication of the isolated Aeromonas strains with 
the  use of standardized test-system АРІ 20Е 

(BioMerieux, France) designed for the  iden-
tification of gram-negative bacilli based on 21 
biochemical reactions. 

Molecular virological methods
Polymerase chain reaction (PCR) was per-
formed with the aid of the “AmpliSens 200-1” 
kit (“AmpliSens”, Russia). For the detection of 
infectious pancreatic necrosis virus, we used 
two pairs of different primers and an optimiza-
tion of the reaction was performed.

Pair I  –  oligonucleotide primers flanking 
fragments of the VP2 protein gene sequence. 
The original oligonucleotide primers had the 
following sequence: F 5′-ATGAATTCGAAC-
CCCCAGGA-3′ and R 5′-GCGAATTCT-
GATTGGTCTGA-3′. The  temperature profile 
of the reaction was as follows: cycle 1 at 95°C for 
3 minutes; cycle 2:denaturation at 95°C for 30 s, 
annealing of primers at 62°C for 30 s, elongation 
at 72°C for 60 s; cycle 2 is repeated 40 times; cycle 
3 – at 72°C for 7 min. The size of the amplified 
DNA fragment was 620 bp.

Pair II – oligonucleotide primers specific for 
the nucleoprotein (NS) gene, followed by the se-
quence F  5′-AAAGCCATAGCCCATGAAC-3′ 
and R 5′-TCTCATCAGCTGGCCCA GCTAC-3′. 
The temperature profile of the reaction: cycle 1at 
95°C for 4 minutes; cycle 2: denaturation at 94°C 
for 30 s, annealing of primers at 60°C for 30 s, 
elongation at 72°C for 60  s; cycle 2 is repeated 
35 times; cycle 3 at 72°C for 7 min. The size of 
the amplified DNA fragment is 204 bp.

Analysis of amplification products was per-
formed by electrophoresis in 2% agarose gel with 
the use of standard markers Gene Ruller 100 bp 
DNA Ladder plus (ThermoScientific, USA).

Sequencing of purified amplified frag-
ments was performed on Applied Biosystems 
3730xl DNA Analyzer with the  use of Big 
Dye terminators, version 3.1 (Applied Biosys-
tems, USA). Identification and comparison of 
the  obtained sequences was performed with 
the  aid of BLAST analysis (http://www.ncbi.
nlm.him.gov). Phylogenetic analysis was per-
formed with the  aid of PHYLIP (Felsenstein, 
Kishimo, 1993) and DNA-Star, MEGA 5 (Ta-
mura  et  al., 2011) packages. The  reliability of 
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the constructed trees was checked with boot-
strap with 1000 bootstrap replications (Felsen-
stein, Kishimo, 1993). Phylogenetic trees were 
built by the  neighbour-joining method (Sai-
tou, Nei, 1987) and maximum likelihood (ML) 
(Huelsenbeck, Crandall, 1997).

RESULTS

Parasitological studies
It was found that in Ukraine, salmonids are 
more prone to infections in aquaculture condi-
tions that are often due to their high stocking 
densities. The  parasite fauna of salmonids in 
Ukraine is represented by ten species (Table 1).

We detected that the  rainbow trout, the 
brown trout, and the brook trout were infested 
with the following ciliates: Chilodonella pisci-
cola, Apiosoma conicum, Trichodina, truttae, 
and T. nigra, Ichtyophthirius multifiliis, which 
were localized on fish body surface, fins, and 
gills. Gyrodactylus birmani were found on trout 
body surface and gills with invasion intensity 
of 5 to 10 parasites per fish of less than 20 g 
with up to 90% prevalence in all studied fish. 
External examination of adult trouts (rainbow 
trout, Oncorhynchus mykiss) showed the signs 
of infesation with Diplostomum spathaceum 
with low prevalence indices. Leeches Piscicola 
geometra were found in rainbow, brown, and 
brook trout. They were observed on the skin, 

gills, and in nasal and oral cavities of age-1 
and age-2 fish. No leeches were found in ju-
venile fish.

Cystidicolosis isan invasive disease of sal-
monids caused by the  nematode Cystidicola 
farionis from Rhabdochonidae family. It was 
the only parasite found in the European gray-
ling (age-2) in Ukraine. This nematode was lo-
cated in the swim bladder (Fig. 1)

Microbiological studies
As for the  bacterial diseases, Aeromonas were 
the  most common in the  isolated samples of 
fingerlings and young-of-the-year rainbow and 
brook trout. Aeromonas strains were mostly 
A.  salmonicida. Pseudomonas, Flavobacterium, 
and Yersinia were sometimes found in O. mykiss, 
S. trutta morpha fario, and S. fontinalis. Positive 
Yersinia ruckeri samples were taken from the fish 
affected with the  signs of yersiniosis infection. 
The gills of the infected fish were characterized 
by necrotic inflammation on skin, and haemor-
rhages were observed near fins (Fig. 2). Among 
the  total amount of isolated bacteria, Pseu-
domonas composed 15–20% in juveniles and 
10– 15% in older-age groups of fish. Aeromonas 
were found in 12–18% in juveniles and 16–20% 
in older-age groups. Flavobacteria dominated 
(7–10%) in older-age groups of fish. All bacteria 
species were found mainly in the fish with clini-
cal signs of bacterial diseases.

Table  1 .  Prevalence of salmonid parasites in Ukraine (n = 10)

Oncorhynchus 
mykiss

Salvelinus 
fontinalis

Salmo trutta 
morpho fario

Thymallus 
thymallus

Hexamita truttae 10/6 5/3 – –
Apiosoma sp. 20/15 15/8 12/6 –

Trichodina nacuta 18/9 12/7 – –
Trichodina truttae 16/5 10/7 5/3 –

Ichtyophthirius multifiliis 25/11 22/ 9 2/– carriage
Gyrodactylus salaris 18/8 16/9 9/4 –

Diplostomum spathaceum 9/5 15/8 5/3 –
Cystidicola farionis – – – 5/3
Ergasilus sieboldi 12/7 14/6 10/4 –
Argulus faliaceus 3/2 carriage – –

Note: numerator – prevalence, %; denominator – abundance index, ind. “–” not detected.
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Fig. 1. Cystidicola farionis (family Rhabdochonidae) in the swim bladder of the European grayling 
(photo by the author)

Fig. 2. Occurrence of bacteria in different salmonid species: А – juveniles; В – adult fish

Phylogenetical analysis of Ukrainian IPNV 
isolates 
As for viral diseases, IPNV isolates of the rain-
bow trout were first isolated in fish farms 
of western regions of Ukraine (Volyn, Lviv, 
Transcarpathian, Chernivtsi regions). Because 
these diseases are the most dangerous for sal-
monids, they received more attention in our 
study.

One of the steps of our work was to conduct 
a phylogenetic analysis to determine the origin 
of Ukrainian viral isolates. The  nucleotide se-
quences of the capside protein of two IPNV iso-
lates were sequenced and compared (Table 2). It 
showed that the isolated and analysed Ukrain-

ian isolates of IPNV belong to the same strain. 
However, these results did not give an answer 
to the question regarding the strain that these 
Ukrainian isolates belong to.

Hence, the  next step of our work was to 
compare the  nucleotide sequences of Ukrain-
ian isolates with nucleotide sequences of IPNV 
strains and isolates from world data bases. 
The  Ukrainian isolates were referred to as se-
rogroup A strain Sp. The results of phylogenetic 
studies showed that IPNV isolatescirculating on 
the territory of Ukraine were genetically close 
or had a common ancestor with the viruses of 
strain Sp and, along with other representatives, 
formed a large genogroup A (Fig. 3).
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Table  2 .  Assessment of the  similarity of Ukrainian isolates of infectious pancreatic necrosis virus 
(IPNV) with GenBank isolates based on nucleotide and amino acid sequences

Number in 
GenBank

Country Strain
% of similarity of nucleo-

tide sequences
% of similarity of amino 

acid sequences
Ukr 1 Ukr 2 Ukr 1 Ukr 2

HQ383920.1 Iran IRFIPN07 79.3 79.7 79.7 80.2
EF493156.1 Spain Sp 39.9 39.8 40.2 40.5

AF342729.1 Croatia
serotypeA2

isolate“BHD/05
39.2 39.8 39.6 39.9

HQ833318.1 Norway
S-IPNV/FS2-

01”
39.7 39.9 39.9 40.1

AF342727.1 USA West Buxton 39.9 40.1 39.9 40.0
KF536961.1 Korea Kor-EYC02 41.8 42.4 41.9 42.0
AJ622823.1 France Strain 31–75 31.6 32.3 32.2 33.1
AF342732.1 Canada Canada 1 39.1 39.7 39.8 39.9

Fig. 3. Evolutionary relationships between Ukrainian isolates and known IPNV isolates 
from GenBank based on nucleotide sequences (neighbour-joining method)

DISCUSSION

The diversity of the parasitic fauna of salmo-
nids in Ukraine is not very rich. The parasites 
of different salmonid species are very similar 

and the  composition of dominant species is 
almost the  same. Moreover, quantitative pa-
rameters of infestation show a  strong resem-
blance, although with some differences. All 
this indicates that these fish species are close 
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both in the  systematic and the  ecological as-
pects. It must be stressed that ectoparasites 
predominate in trout. The  parasite fauna of 
adult fish is richer than that of the juveniles.

In Ukraine, parasitic diseases in salmo-
nids are registered more frequently in spring 
and summer periods. This is due to optimum 
meteorological and hydrophysical conditions 
(in particular water and air temperature) for 
the development and reproduction of parasites 
during these seasons. A pronounced seasonality 
of diplopstomiasis can be explained by the ac-
tive reproduction of the  intermediate hosts 
(molluscs and copepods) during these periods 
as well as migrations of the definitive hosts (wa-
terfowl) in spring. Ciliates were found mainly 
in winter that can be explained by the reduced 
resistance of fish organism during this period.

According to the  literature data (Mitenev, 
Shulman, 1984; Gun’kovskiy, 1991; Pronin, 
Burdukovskaya, 2014), in Ukraine, specific 
parasites of the wild European grayling include 
seven species. Most of them are the  species 
the intermediate hosts of which are benthic and 
zooplanktonic organisms. The  most frequent 
are Tylodelphys clavata, I.  erraticus. Fish be-
come infected with the trematodes Phyllodisto-
mum folium, Ph. conostomum when they swal-
low secondary sporocysts with metacercariae 
(Pronin, Burdukovskaya, 2014). More frequent 
are the  parasites the  development of which is 
associated with zoobenthos. Parasites develop-
ing with the  participation of zooplankton are 
observed in the European grayling rarer and in 
small quantities (Mitenev, Shulman, 1984).

The European grayling is characterized by 
age-related peculiarities of parasite infestations 
(Mitenev, Shulman, 2005). During the first year 
of life, it has parasites the larval stages of which 
actively penetrate the  host, and at the  age of 
three and four years, it can contain helminths, 
the infestation with which is associated with its 
ingestion of intermediate hosts (Bylund, Pug-
achev, 1989).

Among the  detected bacterial pathogens, 
А. salmonicida, a causative agent of furunculo-
sis, is the most dangerous for salmonids. Other 
discovered microorganisms belong to poten-

tially pathogenic microflora because they can 
potentially cause specific and associative bacte-
rioses in fish under stress conditions. Motile ae-
romonads such as А. hydrophila, А. sobria, and 
А. caviae are officially recognized as epizooti-
cally important bacteria for fish (Timur, Timur 
1991; Austin, Austin, 2007).

Flavobacteriа did not virtually pose a threat 
for salmonids in the wild but their role becomes 
important in the pathology and mortality of ju-
venile salmonids when rearing fish in aquacul-
ture conditions.

Pseudomonas are a  common species of 
aquatic microflora. Along with aeromoands, this 
is the  most widespread genus of bacteria that 
composes the  bacteriocenoses of salmonids in 
Ukraine. They were detected every year in ap-
parently healthy fish and in those with signs of 
pathology in all examined water bodies.

As a  rule, Staphylococcus and Enterobacter 
are indicators of biological contamination of 
water bodies. They are spread in water only by 
warm-blooded animals and humans, but they 
are able to participate in unspecific septic pro-
cesses in fish and cause various bacterioses 
(Austin, Austin, 1993). Fish diseases caused 
by S.  epidermidis are characterized by exoph-
thalmos and ulcerative lesions on the tail (Ku-
suda, Sugiyama, 1981). Similar pathological 
symptoms and accumulation of ascitic fluid 
in the  abdominal cavity caused by S.  warneri 
were reported in the rainbow trout (Gil et al., 
2000). There are also diseases caused by S. liq-
uefaciens. The pathogen was found in fish that 
died without any signs of pathology but an au-
topsy showed swollen kidneys and spleen, mar-
bled coloration of the  liver, and accumulation 
of ascitic fluid in the  abdominal cavity (Aus-
tin, Austin, 1999). S. liquefaciens were isolated 
from brook trout with signs of septicaemia in 
the USA in 1999. The fish was characterized by 
anus redness, multiple haemorrhages in inter-
nal organs, and accumulation of ascitic fluid 
(Starliper, 2001). During our studies, no symp-
toms of diseases were detected in salmonids 
infected with these microorganisms. Probably 
low water temperatures in the examined water 
bodies inhibit the development of pathological 
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processes because the  optimum temperature 
for the  development of these bacteria is 15–
20°С (Austin et al., 1995).

As it is known, IPNV is one of the  typical 
species of the genus Aquabirnavirus, moreover, 
according to the available data (Mahy, Kango, 
1996), this viral species has a  large number 
of strains and is phylogenetically related to 
the other Aquabirnavirus species. When com-
paring the cDNA nucleotide sequence segments 
of VP2 capside protein of IPNV isolates with 
each other, the homology is 98–99%. Accord-
ing to the literature data (Cutrine et al., 2000), 
if the  homology of viral nucleotide sequences 
is 95% and more, they are the  isolates of one 
strain, if less than 90%, then they are different 
strains of one virus.

Taking into account that Ukrainian isolates 
are genetically close to those circulating in Iran, 
we can trace the geographic distribution of this 
causative agent. Migrations of infected fish, 
shipping of infected eggs and fish contribute 
to the spread of the virus inside and outside of 
the  country. The  studies of ichthyopathologi-
cal situation in aquaculture farms and natural 
water bodies allow obtaining information and 
predicting the situation of possible outbreaks of 
viral infections.

Results of our studies as well as the presence 
of this sequence in the database of the segment 
A genome will be useful for further studies of 
aquatic viruses and for the development of di-
agnostic programmess for controlling fish dis-
eases. This is a relatively fast and cost-effective 
method compared to the  isolation of a  virus 
in cell cultures Invasive (parasitic) and infec-
tious (viral and bacterial) diseases affected sal-
monids such as the rainbow trout, the brown 
trout, and the  brook trout from aquaculture 
farms of Ukraine and the  European grayling 
from natural water bodies. The most frequent-
ly encountered invasions in these fish species 
were caused by ectoparasites, which were lo-
calized on fish body surface, fins, and gills. 
The  European grayling in Transcarpathian 
rivers was affected by nematoda C. farionis. As 
for infectious diseases, Aeromonas hidrophila, 
Aeromonas salmonicida, and Flavobacterium 

psychrophilum bacteria were isolated from fry 
and young-of-the-year rainbow and the brook 
trout. In the case of viral diseases, IPNV iso-
lates of the rainbow trout were first isolated in 
fish farms in the western regions of Ukraine. 
Phylogenetic studies showed that IPNV iso-
lates circulating on the  territory of Ukraine 
belonged to the European genotype.
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SKIRTINGOS ETIOLOGIJOS LIGOS, APTIK-
TOS LAŠIŠINĖSE ŽUVYSE UKRAINOJE

Santrauka
Straipsnyje pateikiami lašišinių žuvų invazijos ir 
infekcinių ligų ichtiopatologinės situacijos tyrimų 
rezultatai, atlikti Ukrainos Žuvininkystės instituto 
Ichtiopatologijos laboratorijoje 2013–2016 metais. 
Tyrimui žuvys buvo paimtos iš žuvų veisyklų ir natū-
ralių vandens telkinių. Ištirtos šios lašišinių žuvų rū-
šys: vaivorykštinis upėtakis (Oncorhynchus mykiss), 
rudasis upėtakis (Salmo trutta morpha fario), upokš-
ninis šalvis (Salvelinus fontinalis) ir kiršlys (Thymallus 
thymallus); nustatytos invazinės (parazitinės) ir in-
fekcinės (virusinės ir bakterinės) jų ligos. Dažniausios 
invazijos su mažais ekstensyvumo indeksais: blakstie-
notųjų – Chilodonella piscicola ir Apiosoma conicum, 
Trichodina – T. truttae ir T. nigra bei Ichtyophthirius 
multifiliis, monogenėjų – Gyrodactylus birmani, dip-
lostomų – Diplostomum spathaceum. Kiršliuose rasta 
nematodų Cystidicola farionis (Rhabdochonidae šei-
ma). Aeromonai ir flavobakterijos buvo nustatyti vai-
vorykštinių upėtakių ir kiršlių audiniuose. Teigiami 
Y.  ruckeri mėginiai buvo išskirti iš žuvų, turinčių 
jersiniozės požymių. Vaivorykštinių upėtakių IPNV 
izoliatai (pirmą kartą Ukrainoje) pirmiausia buvo 
išskirti vakarinių Ukrainos regionų žuvų veisyklose. 
Šių IPNV izoliatų filogenetinė analizė rodo, kad jie 
priklauso Sp kamienui ir Europos genotipui.

Raktažodžiai: parazitai, bakterijos, virusai, laši-
šinės žuvys, Ukraina


