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Purpose. To conduct monitoring studies in
specialized farms for the detection of the stur-
geon iridovirus AclV-E, to determine the range
of potential hosts for the virus, including various
variants of sturgeon hybrids, and to establish the
epizootic situation regarding the iridovirus infec-
tion of sturgeons in Ukraine.

Methodology. PCR was used For AclV-E iden-
tification and monitoring by amplifying different
fragments of the major capsid protein (MCP)
gene of the virus.

Findings. During the monitoring studies of
2020-2024, the sturgeon iridovirus AclV-E was
detected on specialized sturgeon farms in 11 re-
gions of Ukraine. Bester was the most sensitive
species to the virus, since the mortality of this
hybrid reached 40%. Russian sturgeons, Siberian
sturgeons and their hybrids were also sensitive
to the virus, the mortality of which was 5-25%.
AclV-E was not identified in any of the studied
samples of sterlet and beluga.

Originality. For the first time, high suscepti-
bility to the virus of bester and the hybrids of the
Russian and Siberian sturgeon was shown. It was
found that the virus is most often identified in
younger age groups, namely in fry, age-0+, age-1
fish and less often in age-2 sturgeons. Symptoms
of the disease mostly appear on the skin and gills.
Anemia, petechiae and tissue necrosis are ob-
served on the gills. Iridovirus infection was often
systemic, destructive changes occurred in internal
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Mema. [lposecmu MoOHIiMopuHaosi 0ocsi-
OxeHHA y cneyianizosaHux 2ocnodapcmeax Ha
suseneHHA ipudosipycy ocemposux AclV-E, su-
3HQYUMU Koo nomewuyiliHux xassAie 0aa sipycy,
ceped AKUX — pi3Hi eapiaHmu 2ibpudie ocempo-
8UX, Ma 8CMAHOBUMU eni300MmuYyHy cumyayito
w000 ipudoeipycHoi iHgeKuii ocemposux AclV-E
8 YKpaiHi.

Memooduka. [ns ideHmudgpikayii ma moHimo-
puHey AclV-E sukopucmosysanu [1/1P, amnnigpi-
Kytouu pi3Hi GinfAHKU ((ppaemeHmu) 2eHy 207108-
Ho20 KancudHozo binka (MCP) sipycy.

Pe3ynabmamu. Ynpoooex MOHIMOpUH20-
sux oOocnidmueHo 2020-2024 pp. ipudosipyc
ocemposux AclV-E susasneHo Ha cneyianizosa-
Hux ocemposux eocnodapcmeax 8 11 obnac-
max YkpaiHu. Halyymausiwum sudom 00 8i-
pycy sussusca becmep (Huso huso x Acipenser
ruthenus), OCKinbKU cMmepmHicms 4b020 MiHBuU-
008020 2ibpuda cszana 0o 40%. Takoxc Ao sipy-
cy Yyymausumu eudamu € pycoKuli ocemep (A.
gueldenstaedtii), cubipcokuli ocemep (A. baerii)
ma ixHili 2ibpud (A. gueldenstaedtii x A. baerii),
CMepMHiCmb AKUX cmaHosuna 5-25%. Y #o0oHo-
My i3 0ocnidxcysaHux 3paskie cmepnasadi ma biny-
2u gipyc He byno ideHmugikosaHo.

Haykosea Hosu3Ha. Briepwe MOKA3aHO 6u-
COKy yymausicme 0o eipycy AcIV-E 2ibpudie
ocemposux becmepa (H. huso x A. ruthenus)
ma 2ibpuda pycbko2o ma cubipcbko2o ocempie
(A. gueldenstaedtii x A. baerii). BcmaHoesneHo,
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organs, especially in the liver and spleen.

Practical Value. Monitoring of AclV-E is very
important, since today iridoviral infection is the
most dangerous viral disease for both national
and the world sturgeon farming. The described
symptoms of the disease will help to assess its
putative cause and establish a preliminary diag-
nosis at farms. Information about the spread of
the virus and the state of the epizootic situation
in the country will be useful for specialized farms
in order to prevent the disease.

Keywords: iridovirus, sturgeon, diagnostics,
disease spread, Ukraine.

PROBLEM STATEMENT
AND ANALYSIS OF LAST
ACHIEVEMENTS AND
PUBLICATIONS

Species of the sturgeon family (Aci-
penseridae) are economically important
objects of global aquaculture, and the
main purpose of sturgeon farming is cav-
iar production [1-2]. According to official
statistics from the State Agency of Ukraine
for the Development of Land Reclama-
tion, Fisheries and Food Programs, the
amount of farmed sturgeon in Ukraine in
2024 was 72 tons. However, the actual
production volume of sturgeon in Ukraine
may reach 200-300 tons. For comparison,
sturgeon production volumes among EU
countries have been stable in recent years
and amount to about 2,250 tons per year
[3]. However, infectious diseases, includ-
ing viral ones, cause significant economic
losses in sturgeon farming and slow down
the development of the industry [4].

Sturgeon iridovirus (AcIV-E or Acip-
enser Iridovirus-European) is a large nu-

wo Halivacmiwe gipyc ideHmugikyemecsa y mo-
n100WuUX 8iKOBUX 2pynax, a came — y MaAsbKis,
Ub020s1iMOK, 00HOPIYOK ma pidwie y 080PIY0K
ocemposux. CuUMNMomu 3ax80pto8aHHA 30ebinb-
Wwo20 NpoAasaAAMbCA HA WKipi ma 3a6pax. Ha
3a6pax criocmepieaemsca aHemis, nemexii ma
HeKpo3 MKAHUHU. IpudosipycHa iHeKyia yacmo
€ CUCMEeMHOI0, Yy 8HYMPIWHIX opeaHax siobysa-
rombca 0ecmpyKmuegHi 3miHu, 0cobau8o y neyviH-
ui ma cenesiHuyi.

MpakmuyHa 3Havywicms. MoHimopuHe oa-
HO20 3aX80PIOBAHHA € OYyHE BAHIUBUM, OCKifb-
KU Ha Cb0200Hi ipudosipycHa iHpeKyia € HaliHe-
b6e3neyHiwum 8ipyCHUM 30X80PIOBAHHAM AK 015
8iMYU3HAHO20 ocempisHUUMBa, MakK i 048 csi-
mogo2o. OnucaHi CUMMMOMU 3aX80PHOBAHHA 00-
MOMOXCYMb M08epPxXHe8o oyiHUMu lio2o npu4yuHy
ma ecmaHosumu rionepeoHili diaeHo3 Ha 8upob-
Huuymei. IHhopmayia npo nowupeHHs sipycy ma
eni3oomuy4Hy cumyauiro 8 KpaiHi 6yde KOpUucHo0
0717 crieyianizosaHuUx 20cnodapcmea 3 Memoto ro-
rnepeoxeHHA 304X80PIOBAHHA.

Kntouoei cnoea: ipudosipyc, ocemposi pubu,
diazHOCMUKa, MOWUPEHHA 30X80PIOBAHHS.

INOCTAHOBKA ITPOBJIEMH TA
AHAJII3 OCTAHHIX JOC.JI-
JKEHDb I NYBJIKALIN

[IpencraBHUKM POAMHU  OCETPOBHUX
(Acipenseridae) € eKOHOMIYHO BaKJIMBH-
MU 00’€KTaMHu CBITOBOI aKBaKyJIbTYpH, a
OCHOBHOIO METOI0 BHPOIIYBAHHS OCETPIiB
€ 1KpsSHO-TOBapHE BHUPOOHHULTBO [1-2].
3rigHO 3 OQIIIIfHO CTATHCTUKOI Bij
Jlep>kaBHOrO areHTcTBa YKpaiHu 3 pPO3-
BUTKy Meiopanii, pubHOro Trocmonap-
CTBa Ta MPOAOBOJIBYMX MIPOrpam, KiIbKIiCTh
BHUPOIICHOTO oceTpa B YkpaiHi y 2024 p.
craHoBuia 72 T. Hatomicts, peanbHi 00-
CSITH BHPOOHHUIITBA OCETPOBHX B YKpaiHi
MOXyTh csirati 200-300 1. /114 nopiBHSH-
Hs, 00CATH BHUPOOHHMIITBA OCETPIB Cepen
kpain €C 3a ocTaHHI POKHU € CTAOITBHUMHU
Ta CTaHOBIATH Om3bKo 2250 T Ha pik [3].
OpnHax iH(EeKLiiHI 3aXBOPIOBAHHS, B TOMY
YHCITI BipYyCHI, CIPHYUHSIOTH 3HAYHI €KO-
HOMIYHi 30UTKH B OCETPIBHUUTBI Ta CIIO-
BUTBHIOIOTH PO3BUTOK Taiy3i [4].

Ipunosipyc ocerpoBux (AcIV-E, abo
Acipenser Iridovirus—European) — e

287

ISSN-L 2075-1508 FISHERIES SCIENCE OF UKRAINE « Ne 4/2025




STURGEON IRIDOVIRUS (ACIV-E): NEW HOSTS AND DISTRIBUTION IN UKRAINE

clear-cytoplasmic DNA-containing virus
identified in fish farms in Europe [5]. The
virus is considered unclassified, since ac-
cording to morphological and some molec-
ular biological characteristics it can be at-
tributed to both the Iridoviridae and Mim-
iviridae families [6]. To date, AcIV-E has
been identified in sturgeon farms in Spain,
France, Italy, Sweden, Poland, Romania,
and Ukraine [7-13]. Species susceptible
to the virus include species of the genus
Acipenser, namely the Russian sturgeon 4.
gueldenstaedtii, Siberian sturgeon 4. bae-
rii, Adriatic sturgeon A. naccarii, sterlet A.
ruthenus, stellate sturgeon A. stellatus, and
beluga Huso huso [14].

Monitoring of the virus in Ukraine on
specialized fish farms has been carried
out since 2018, and during this time the
virus has been identified in Russian and
Siberian sturgeons [13]. Virus screening
in a population of stellate sturgeon stud-
ied in the northwestern Black Sea region
did not show any infected individuals [15].
The virus most often affects younger age
groups, namely fry, age-0+, age-1 and 1+,
less often age-2 and 2+. Symptoms of the
disease mostly appear on the skin and gills.
The infection can also be systemic, with
destructive changes occurring in the inter-
nal organs, the liver and spleen becoming
enlarged, ascitic fluid accumulating in the
abdomen, and the anus becoming inflamed
at the same time [16].

HIGHLIGHT OF THE EARLIER
UNRESOLVED PARTS OF THE
GENERAL PROBLEM.
AIM OF THE STUDY

Diagnosis and genotyping of the virus
is performed using polymerase chain reac-
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BEJITUKUN SIIEPHO-IUTOIUIA3MaTUYHU I
JIHK-B™micHui#t Bipyc, ieHTU(IKOBaHUH B
pubHUX rocmonapcreax €sponu [5]. Bipyc
BBXKA€THCS HEKJIACU(PIKOBAHUM, OCKUIBKH
3a MOpPQOJOTIYHUMHU Ta ACIKUMH MOJIe-
KyJISpHO-010OTIYHUMH  XapaKTEepUCTUKA-
MH MOXKe OyTH BIJTHECCHHH SIK IO POJUHH
Iridoviridae, Tak i ;o Mimiviridae [6]. Ha
croroaHi AclV-E imenTudikoBaHo Ha oce-
TpoBuX rocnoaapctBax Icmanii, ®panii,
Iramii, HIsemii, [Toapmi, Pymynii Ta Ykpa-
fHu [7-13]. Jlo 4yTIuBUX A0 Bipycy BUIIB
HaJIe)KaTh TPENICTaBHUKH pony Acipenser,
a caMe pycbkuii ocerep A. gueldenstaedtii,
cubipcekuit ocetep A. baerii, aapiaTnd-
HuUll ocerep A. naccarii, crepnsinp A.
ruthenus, cesprora A. stellatus ta Ouryra
Huso huso [14].

MoHitopuHT Bipycy B YKpaiHi Ha crie-
[iaJli30BaHUX  PUOHMX  TOCIONAPCTBAX
npoBoauThes 3 2018 p. 1 3a el yac Bipyc
Oyno ieHTU(IKOBAHO y PYCHKOIO Ta CHU-
Oipcekoro ocerpiB [13]. CkpuHIHT Bipy-
CY B TOMYJSIIl CEBPIOTH, JOCTIDKEHOI B
MiBHIYHO-3aXigHOMY [IpudopHOMOp’i, HE
BUABUB iH(iKoBaHUX 0coOuH [15]. Haituac-
TillIe BipyC ypakae MOJIOJIII BiKOBI TPyTIH,
a caMe MallbKiB, 1poroiniTok (0+), omHOpi-
4OK Ta ABOJITOK (1 Ta 1+), piamie ABOpidoK
Ta TpWIiToK (2 Ta 2+). CUMITOMH 3aXBO-
PIOBaHHS 3IeOLTBIIOTO TPOSBISIOTHCS Ha
mikipi ta 3s0pax. KpoBoBunusu crnocrepi-
TafoThCsl OIS OCHOBH TUIABIIB Ta Y POTO-
mioti. Ha 316pax crocrepiraeTscs aHeMist
Ta HEKpO3 TKaHUHU. [H(EKITIS TaKoK MOXKE
OyTH CHCTEMHOIO, Yy BHYTPIILIHIX OpraHax
BiZIOYBarOTHCS IECTPYKTUBHI 3MiHH, 3017Th-
LIyEThCSl TIEYiHKa Ta Cele3iHKa, B 4epeBi
30MpAETLCS aCIUTHA DiJMHA, a aHATLHUHA
OTBip BOJHOUAC 3amnajienuii [16].

BUAITEHHA HEBUPIINEHUX
PAHIIIE YACTHUH 3ATAJIBHOI
INPOBJIEMU. META POBOTH

JliarHOoCTHKA Ta TEHOTUITYBaHHS BipyCy
MIPOBOJUTHCS 32 JIOTIOMOTOI0 ITOJIiMepa3-
HOI JIAHIFOTOBOI peaxilii Ta JOCITiKEHHS
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tion and DNA sequencing, using the target
gene of the major capsid protein (MCP) of
the virus. Studies into the geography of the
virus’s spread are important from the point
of view of preventing its spread as well as
identifying SPF (Specific Pathogen Free)
farms with the status of being free from
this disease, the juvenile fish from which
can be used to stock natural water bodies
or sold to other sturgeon enterprises. An
important issue is also studying the host
range of the virus, as different sturgeon
species show different susceptibility to
the virus. The least susceptible species to
the virus is the sterlet, which rarely shows
clinical signs of the disease but is known
to carry the virus [17]. The sensitivity of
sturgeon hybrids, such as the bester (H.
huso % A. ruthenus), has not been suffi-
ciently studied. The aim of the work was
to conduct monitoring studies in special-
ized farms to detect AcIV-E, determine
the range of potential hosts for the virus,
including various variants of sturgeon hy-
brids, and establish the epizootic situation
regarding iridovirus infection of sturgeon
AcIV-E in Ukraine.

MATERIALS AND METHODS

Samples. In 20202024, samples were
taken from Russian sturgeon, Siberian
sturgeon, sterlet, beluga, and sturgeon hy-
brids — bester and Russian with Siberian
sturgeons at specialized fish farms. Dur-
ing the selection, 3 types of samples were
formed, namely gill samples (1), swabs
from the skin, from necrotic foci, orophar-
ynx and nostrils (2) and internal organs
(3) (pool from spleen, kidneys, liver and
heart). Organ and tissue samples were col-
lected in separate 15 cm? sterile polypro-
pylene tubes (CELLSTAR®, Greiner Bio-
One) with cold phosphate-buffered saline
(pH 7.4) (Gibco). Skin samples and swabs

nociigoBaocTi JIHK, i3 BHKOpHCTaHHSIM
TeHYy-MillIeH1 TOJIOBHOTO KarCHUAHOTO Oif-
ka (MCP) Bipycy. Jlociimkenns reorpadii
PO3MOBCIOMKEHHSI BipYCY Ba)KIHMBE 3 TOY-
KH{ 30pYy TOTIEPEIKEHHS H0T0 MOMHUPEHHS,
a Takox BusHaueHHs SPF-rocmomapcts 3i
CTaTyCcoM BIJIBHHX BiJl JAHOTO 3aXBOPIO-
BaHHSA (3 aHmI. Specific Pathogen Free),
puboTOCaTKOBUI MaTepial 3 SIKUX MOXE
OyTH BUKOPHUCTAHUH JUTs 3apUOICHHS TIPH-
POIHHX BOJOWM a00 pealli3oByBaTHCS IS
IHIINX OCETPOBHX MIANPHEMCTB. Baxu-
BAM IHUTAaHHSAM TaKOX € BHUBUCHHS KOJa
Xa3diB BipycCy, OCKIJIBKH Pi3HI BUAU OCe-
TPOBHX JEMOHCTPYIOTh Pi3HY YyTIHBICTH
110 HpOTO. HaliMeHII 4yTiIuBUM 10 BipyCy
BUIOM € CTepISIb, ¥ SKOi PiIKO crocTe-
piraroTbesl KIIHIUHI O3HAKM 3aXBOPIOBAH-
HS, aJlé BiIMIYa€ThCS BIPYCOHOCIHCTBO
[17]. YymiuBicTb TiOpUIiB OCETPOBUX,
TaKMX sIK, Hanpukiana, oecrep (H. huso %
A. ruthenus), BUBYEHO HEOCTaTHHO. Me-
TOKO POOOTH OyJ0 TMPOBEIACHHS MOHITO-
PUHTOBHX JOCIIJKEHb y CIIeliali30BaHuX
rocrionapcTBax Ha BusiBieHHI AclIV-E,
BU3HAYCHHS KOJIa OTCHIIHUX Xa35iB JUIs
BipyCy, cepell IKHX — pi3Hi BapiaHTH Ti-
OpHIIIB OCETPOBHX, Ta BCTAHOBJICHHS €IIi-
300THYHOT CHTYyaIlii M0N0 1pUAOBIPYCHOI
iH¢exuii ocerpoBux AclV-E B YkpaiHi.

MATEPIAJIM TA METOAHU

3pasku. Y 2020-2024 pp. Ha cnewuia-
J30BaHUX PUOHHUX TOCHOAAPCTBAX OyiH
BiJIiOpaHi 3pa3ku y pychbKOro oceTpa, CH-
OipcpKOTO OCeTpa, CTepisui, Ouryru, a
TakoX TiOpHIiB oceTpoBUX — Oectepa Ta
ribpuna pychbkoro i cuOipCchKOro OCETPIB.
[Tpu BigOopi popmyBanu 3 TUNH 3pa3Kis, a
came 3pa3sku 350ep (1), Ma3Kku 31 MIKIpHUX
MIOKPHUBIB, 3 MICI[b HEKPOTHYHHUX OCEepe-
KiB, pOTOTJIOTKH 1 Hi3/IpiB (2) Ta BHYTPIIIIHI
opranu (3) (myn i3 cene3iHKHU, HUPOK, Iie-
YiHKU Ta ceplis). 3pa3Ku OpraHiB Ta TKa-
HUH BiAOUpadu y OKpeMi CTepUIbHI IO-
ninpornineHoBi npobipku (CELLSTAR®,
«Greiner Bio-One») o6’emom 15 cM® 3
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from the oropharynx and nostrils were
preserved in microtubes with DNA/RNA
Shield solution (Zymo Research). The
samples were transported to the laborato-
ry at a temperature of +4 to +8°C and pre-
served for further research. The samples
were tested for the presence of a specific
AclV-E virus sequence using polymerase
chain reaction (PCR) [13].
Microbiological studies. During the
examination of the fish, parasitological
studies were conducted and bacteriologi-
cal cultures were made on dense nutrient
media to detect pathogenic bacteria and
determine the possible bacterial etiology
of the disease. For this purpose, tryptose
soy agar (TSA, Condalab) and selective
media BHIA (Brain Heart Infusion Agar,
Condalab) and ECA (Enriched Cytophaga
Agar) were used. The cups were incubated
at 22-24°C for 48-96 hours. Subsequently,
colony morphology was studied and mi-
croscopic studies were performed.
Nucleic acid extraction. For total
DNA extraction, homogenates (10%, w/v)
were prepared from gill and internal organ
samples in phosphate-buffered saline (pH
7.4) (Gibco). DNA was isolated from skin,
oropharynx, and nostril samples using
fixed DNA/RNA Shield solutions. DNA
was purified using the Quick-DNA™ Min-
iprep Kit (Zymo Research) as described in
the manufacturer’s protocol for DNA ex-
traction from organ and tissue samples.
DNA samples were stored for several days
at +40°C and frozen for further research.
PCR. To identify the AcIV-E virus,
PCR was used to amplify the major capsid
protein (MCP) gene region. PCR was per-
formed in a Peq Star gradient thermal cy-
cler (PeqLab). The amplification program
included initial denaturation at +95°C for
8 minutes, followed by 35 cycles of dena-
turation at +95°C for 30 seconds, primer
annealing at +54°C for 30 seconds, syn-
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xoIogHUM (hochaTHO-cOLOBUM Oydhepom
(pH 7,4) («Gibco»). 3pa3ku 31 MIKipHUX
MTOKPHBIB Ta Ma3KH 3 POTOIIOTKH 1 Hi3piB
¢ikcyBamu y MiKponpoOipkax 3 po34HMHOM
DNA/RNA Shield («Zymo Researchy).
3pa3ku TpaHCHOPTYBaJM 110 Jaboparopii
npu TeMeparypi Big +4 1o +8°C ta dikcy-
BaJIU JUTS TOJABIIUX TOCIIKEHb. 3pa3Ku
Oyl JOCTiDKCHI Ha HasBHICTH CICIH-
¢iunoi mocmigoBHOCcTI Bipycy AcIV-E 3a
JIOTIOMOTOI0  TIOJTIMEPa3HOi  JIAHITIOTOBOL
peaxuii (ITJIP) [13].

Mikpooiosoriuni gocainxxenns. Ilix
4ac ONIiAy PHOM MPOBOIUIIN MApa3sUTO-
JIOTIYHI JIOCNIJDKeHHSI Ta poOwim Oakre-
pioJioriuHi MOCIBM Ha WIJIbHI TOXHBHI
Cepe/IoBHINA 3 METOIO BHSBICHHS IIaTO-
TeHHUX OaKTepiil Ta BH3HAUCHHS MOXIIU-
BO1 OakTepiajbHOI €TIONOTIi 3aXBOPIOBaH-
Hs. [y 1bOTO BUKOPUCTOBYBAIHM TPUII-
to30-coeBuit arap (TSA, «Condalaby) Ta
cenektuBHi cepefosuiia BHIA (Brain
Heart Infusion Agar, «Condalab») i ECA
(Enriched Cytophaga Agar). HYamku iHKy-
OyBanu nipu Temreparypi 22—-24°C ympo-
1ok 48-96 roz. 3rogom BUBYaIU MOPPO-
JIOTII0 KOJIOHIM Ta MPOBOAMIN MiKPOCKO-
MiYHI JOCIiKEHHS.

ExcTpakuisi HyK/JeIHOBHX KHCJIOT.
Hnsa excrpaxkuii 3aranpaoi JJHK rotysanu
romorenatH (10%, w/v) 3i 3pa3kiB 3s10ep Ta
BHYTpIIIIHIX OpraHiB Ha OCHOBI (hocdar-
HO-conboBoTo Oydepa (pH 7,4) («Gibcoy).
31 3pa3KiB HIKipHUX TOKPUBIB, POTOIIOTKH
i Hizapie Buaimsumm JIHK 13 dikcoBanmx
po3uuniB DNA/RNA Shield. IHK ounma-
71 3a gonomMororo Habopy Quick—-DNA™
Miniprep Kit («Zymo Research»), sx
ONHMCAaHO B IMPOTOKOJI BHUPOOHHUKA IIOIO
ekcrpakuii JIHK 3i 3paskiB oprasiB Ta
TkaHuH. 3pasku JIHK 36epiranm nporsrom
Jekinpkox Ai0 mpu temmeparypi +4°C Ta
3aMOPOXKYBaJ M IS IOANBIINX JTOCHi-
JOKCHb.

IJIP. [lns igeHTudikamii  Bipycy
AcIV-E Buxopucrosysamu I1JIP, ammmici-
KyIOUH JAULTHKY T€Ha TOJIOBHOTO KAaIlCH[-
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thesis at +68°C for 1 minute, and an ad-
ditional synthesis cycle at +68°C for 10
minutes at the end of the program. Three
primer pairs were used for PCR: oPVP339
and oPVP340 (fragment A), oPVP341 and
oPVP344 (fragment B), and oPVP341 and
oPVP345 (fragment C) [5]. To control the
PCR and the quality of the isolated DNA,
primers specific to the sturgeon beta-actin
gene were used [18].

The reaction mixture with a total vol-
ume of 25 pl included: 12.5 pl of prepared
PCR mix with DNA polymerase, buffer
and ANTP (New England BioLabs), 1 pl
each of forward and reverse primers (Me-
tabion), 8.5 pl of water free from (New
England BioLabs) and 2 pl of purified
DNA. The amplified reaction products
were separated by electrophoresis in a 2%
agarose gel CSL-AG (Cleaver Scientific)
with ethidium bromide (1 pl/ml) (Serva)
in Tris-acetate buffer with EDTA (Cleaver
Scientific) and visualized using a UV tran-
silluminator (Vilber Lourmat). Positive
amplicons were excised from the agarose
gel for storage and further study of nucle-
otide sequences.

STUDY RESULTS
AND THEIR DISCUSSION

Between 2020 and 2024, 12 isolates of
AcIV-E virus were identified (Table 1).

The virus was identified in age-0+, age-
1+, and age-2+ Russian and Siberian stur-
geons as well as in bester and hybrid Rus-
sian and Siberian sturgeons in Zaporizhia,
Kherson, Mykolaiv, Odesa, Cherkasy,

Horo Oinka (MCP). IIJIP mpoBomguiu B
rpajieHTHOMY TepMonukiepi Peq Star
(«PeqLaby»). Tlporpama  amrutigikarii
BKJIIOYAsla TMOYATKOBY JCHATYpAIil0 MpH
+95°C ynponosx 8 XB, a IOTIM 35 IHMKJIIB
neHarypaiii npu +95°C — 30 c, Bignany
npaiiMepiB ipu +54°C — 30 ¢, cuHTE3y
mpu +68°C — 1 XB Ta J0AATKOBOTO IH-
kiry cunTesy npu +68°C — 10 xB Hampu-
kinni nporpamu. [ns ITJIP Bukopucto-
ByBaJlU TpU Napu npaimepi: oPVP339
ta 0PVP340 (pparment A), oPVP341 Ta
oPVP344 (¢parment B) i oPVP341 ra
oPVP345 (dparment C) [5]. Jns koHTpoO-
mo niposeneHns [1JIP ta skocti BuaineHol
JHK BukopucroByBaiu mpaimepu, clie-
mu@IYHI 10 TeHa 0eTa-aKTHHY OCETPOBHUX
[18].

Jlo cknaay peakifiitHol cyMiIni 3araiib-
HUM 00’eMoM 25 MK BXomuau: 12,5 MK
migroroneroro [1JIP-mikcy 3 JIHK-mo-
mimepasoto, Oypepom Ta nTHTD («New
England BioLabsy»), mo 1 Mki npsmoro
Ta 3BOPOTHOTO mpaiimepiB («Metabiony),
Boza BibHa Bij «New England BioLabsy
— 8,5 mxu Tta ounmena JJHK — 2 mx.
AMIuTipiKOBaHI TPOMYKTH pEakIiii po3-
IS 32 JIOTIOMOTOI0 €NIeKTpodope3y B
2% arapo3Homy reni CSL-AG («Cleaver
Scientific») 3 6pomuctum etugiem (1 M/
M) («Servay) y Tpuc-aneratHoMy Oydepi
3 EAATA («Cleaver Scientificy) Ta Bisyaii-
3yBaJIM 3a JIOTIOMOTOr0 Y®-TpaHcimoMiHa-
topa («Vilber Lourmaty). [To3utusHi ami-
JIKOHU BHPI3aM 3 arapo3HOTo Telo JUIs
30epiraHHs Ta MOJANBIIOTO JOCIiIHKEHHS
HYKJICOTHIHHX TTOCTiTOBHOCTEH.

PE3YJIBTATHU JOCJIIXEHb
TA IX OBIOBOPEHHS

Y nepion 3 2020 o 2024 pp. Oyio igeH-
th(ikoBaHo 12 i3zomaTiB Bipycy AclV-E
(Tabm. 1).

Bipyc Oyno ineHTH(iKOBaHO y IIHO-
rositok (0+), omHopivok (1) Ta nBOpiUOK
(2) pycbkoro Ta CHOIPCBKOTO OCETpIB,
a TakokX y Oecrepa Ta ribpumga pychKo-
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Kyiv, Zhytomyr, Volyn, Khmelnytskyi
and Chernivtsi regions. The virus was not
identified in any of the sterlet and beluga
samples tested.

In all cases of virus identification at
farms, significant mortality of young-
er age groups of sturgeon was observed
(Table 1). For example, the mortality rate
of age-0+ bester ranged from 10 to 40%.
Mortality in age-1 and age-1+ Russian and
Siberian sturgeons was 10-25% and 10-
15%, respectively. In older age groups of
Siberian sturgeon, mortality was recorded
at 15%. As the results of our observations
showed, the highest mortality from the
AcIV-E virus was demonstrated by stur-
geon hybrids, namely the bester and the
hybrid of Russian and Siberian sturgeons.
It should be noted that fish mortality at
sturgeon farms depended on a number of
factors, such as the type of rearing system
(ponds, cages or RAS), fish stocking den-
sity, water temperature and quality, etc. In
our previous studies, the mortality rate of
sturgeon from the AcIV-E virus did not
exceed 30-35% [13]. We have now shown
that the mortality of sturgeon hybrids dur-
ing iridovirus infection can reach up to
40% (isolate M15/22), which is a major
loss for the economy.

When examining samples of sterlet
and beluga, which had signs similar to iri-
dovirus infection, we did not identify the
AclIV-E virus in any of the cases. Interest-
ingly, the virus was not diagnosed in the
beluga samples from farm No. 5, but the
virus was identified in age-0+ bester from
the same farm. The same situation was ob-
served at farms No. 6 and No. 13, where
the virus was identified in age-1+ Russian
sturgeon and age-0+ bester, respectively,
and the virus was absent in sterlet samples
from these farms.

To identify the virus in sturgeon sam-
ples, we used PCR and three sets of specif-

ro i cubipchKOTO OCeTpiB B 3aImopi3bKiii,
XepcoHchKill, MukonaiBcbkiid, OnechbKii,
UYepkacekiii, KuiBcbkiit, XKutomupchkii,
Bonuncekill, XMenpHULBKIH Ta YepHi-
BEIbKi 00JacTax. Y kKOITHOMY i3 JOCIHi-
JUKYBAHUX 3pa3KiB CTEpisii Ta OLTyrH Bi-
pyc He OyJo iIeHTH(HIKOBAHO.

V Bcix BUMajkax ineHTHdiKarii Bipycy
Ha TOCIIONApCTBAaX CIHOCTEpITany 3HAYHY
CMEPTHICTh MOJIOAIIIIMX BIKOBHX TPYII OCe-
TpoBHX (Tabm. 1).

Tak, cMepTHICTh IBOTOJITOK OecTepa
cranoBmia Bifg 10 no 40%. CMepTHICTD Y
OJTHOPIYOK Ta JBOJNITOK PYCHKOTO Ta CH-
Oipcpkoro ocerpiB craHoBwia 10-25 Tta
10-15% BignoBimHO. Y cTapimmx BiKO-
BHX TPYIT CHOIPCHKOTO OCETpa CMEPTHICTh
¢ikcyBamu Ha piBHI 15%. Sk mokasamu
pe3yIbTaTH HAIINX CHOCTCPEKeHb, Hai-
BHUIIly CMEpPTHICTh Bix Bipycy AcIV-E ne-
MOHCTPYBAJIH TiOPUIM OCETPOBUX, a Came
Oecrep Ta ribpua pycbKoro i cubGipchbkoro
oceTpiB. CiiJl 3a3HAYNATH, IO CMEPTHICTH
puOHU Ha OCETPOBUX TOCIOAAPCTBAX 3aJie-
JKaJla BiJl HU3KHM (PaKTOPiB, TAKUX SK BUJI
CHUCTEMH BHUpOIIYBaHHS (CTaBH, CaKH
abo PAC), OIUTBHICTh MOCAIKU YITPOIOBK
yTpUMaHHs puOH, TeMIepaTypa Ta SKiCTh
BOIIM TOIIO. B Hammx mormepenHix Aocii-
JUKEHHAX CMEPTHICTh OCETPOBHX Bif Bi-
pycy AcIV-E ne nepeuntyBana 30-35%
[13]. Huni Hamu mokazaHo, 0 CMEPTHICTh
riOpuIiB OCETPOBHX T Yac ipUIOBIpyC-
Hoi iH(pekuii Mmoxke caratu 10 40% (i3omar
M15/22), 110 € BEITUKAMU BTpaTaMu JUIs
TOCIOAapCTBA.

[Ipu mocmiKeHH] 3pa3KiB cTepIsal Ta
OlIyrH, sIKi MaJld CXOXi 3 ipHUAOBIPYCHOIO
1HQEKITIEr0 03HAKH, HAMU He Oyio iJeH-
TudikoBano Bipyc AcIV-E B xomHOMYy 3
BumnajkiB. Ilikao, o B 3pa3kax OuTyrH
3 rocniofgapcTBa Ne 5 Bipyc He JiarHOCTY-
BaJIi, a y IBOTOJITKK OecTepa 3 IbOTro XK
rocrojapcTa Bipyc Oyno imeHTH(ikOBa-
HO. Taka cama curyaris Oyia BiIMideHa
Ha rocrniogapctax Ne 6 Ta Ne 13, ne Bipyc
OyJ10 1IeHTH(])IKOBAHO Y JBOJITOK PYCHKO-
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ic oligonucleotide primers (Table 2).
According to literature data, the
AcIV-E virus has three genetic variants,
two of which have already been identified
in Ukraine [5, 13]. The use of three prim-
er sets allows to increase the productivity
and specificity of PCR and thus increase

ro OCeTpa Ta IBOTOJITOK OecTepa BijaIo-
BiJIHO, a y 3pa3Kax CTepiisi 3 UX TOCIo-
JIapCTB Bipyc OyB BIJCYTHIM.

Hna igentudikamii Bipycy B 3paszkax
oceTpoBuX MH BukopuctoByBanu I1JIP ta
Tpu HaOOpH CHEHU(IUHUX OJTOHYKIEO-
THJHHX Mpaimepis (Tadi. 2).

Table 2. Sequence of oligonucleotide primers specific to fragments of the gene
encoding the major capsid protein (MCP) of the AcIV-E virus

Primer name Sequence, 5'-3’ | T,C° | Product length, mm | Link
OPVP339  GATAGGGTACAAGAGACATTC 57 636 [5]
OPVP340  TCAACCAAATATTCTTGCTTG 54 (fragment A)

OPVP341  ACAAGCAAGAATATTTGGTTG 54 730 (5]
OPVP344  GCACTTCCAGAAGGTTGGTG 60 (fragment B)

OPVP341  ACAAGCAAGAATATTTGGTTG 54 535 [5]
OPVP345  ATACCGTAATTATCCCACTG 54 (fragment C)

B-actin-F  TGACCCTGAAGTAYCCMATC 58 161 (18]
B-actin-R  CTTCTCTCTGTTRGCYTTGG 58

the chances of identifying viral DNA in
samples. As the results of our studies
showed, the primer pair oPVP341 and
oPVP345, flanking the C fragment of the
major capsid protein (MCP) gene, turned
out to be the most sensitive. In almost
all cases, this particular fragment of vi-
ral DNA was always amplified, while the
sensitivity of other primer pairs was low-
er (Figure 1).

One of the most common symptoms of
iridovirus infection in sturgeon was der-
mal necrosis, which was usually severe in
bester juvenile (Figure 2).

Ulcerative skin lesions in sturgeon ju-
venile differed from those in older age
groups in the depth and extent of tissue
damage. The most common foci of dermal
necrosis were found in the head area, near
the gill covers and on the dorsal side be-
hind the head. The complexity and mass
of such symptoms during the disease most
likely leads to weakening and death of the
fish.

In older age groups of sturgeon,
skin lesions were not as massive and in

294

3rifHo 3 MiTepaTypHHUMH JaHUMU, BIpyC
AclV-E Mae Tpu reHeTHYHI BapiaHTH, JBa
3 AKX Bke Oyno imeHTudikoBaHo B Ykpa-
iHi [5, 13]. BukopucranHs TphoX HaOOpiB
npaiiMepiB H03BOJISIE 30LTBIINTU MPOAYK-
TUBHICTG 1 crierivynicTh [1JIP Ta Takum
YMHOM MIiJBUIIMTH LIAHCH ineHTUdiKamii
BipycHoi JIHK B 3pazkax. SIk mokazanu pe-
3yNBTaTU HAMIMX JOCHiIKEHb, Iapa mpaii-
MepiB 0PVP341 ta oPVP345, mo ¢nankye
¢parmeHT C reHa TOJIOBHOTO KalCHIHOTO
oinka (MCP), BusiBUIach HAMYY TIIMBILIOKO.
Maibxe y Bcix BUMagkax came el dpar-
MeHT BipycHoi JIHK 3amkmm amrotidiky-
BaJIM; HATOMICTh, UYTIMBICTh IHIINMX Tap
npaiimepiB Oyia Hrk4doro (puc. 1).

OpHUM 13 HaHNOMMPEHIMNX CUMIITO-
MIB IpHJIOBIPYCHOT 1H(EKIIT Y 0CETPOBUX
BUSIBUBCA JE€pMallbHUI HEKPO3, KU, 5K
MPaBWJIO, CHJIBHO BUPaKaBCS Yy MANbKiB
Oecrepa (puc. 2).

Bupa3skoBi ypakeHHs IIKipH y Mallb-
KiB OCETPOBHUX BIAPI3HSUIUCS BiA TakKuX
y CTapliuX BIKOBHX TPYIl NIMOWHOIO Ta
MacumTaboM ypaxeHHs TKaHuH. Haituac-
Tillle OCEpeAKH IEepMaJbHOTO HEKPO3y
3yCTpiyaqucs Ha AUISHII TOJOBH, Oing

ICHTHYOPATHOLOGY
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2 3 4 5 6 7 8 9 10 M 11 12

535bp

161bp

Fig. 1. 1dentification of AcIV-E virus by PCR in sturgeon samples. M — DNA
marker 100bp, 1-2, 4-5 and 11-12 — amplified fragment C of the MCP gene of AcIV-E
virus with a length of 535 bp, 9-10 - amplified fragment A of the MCP gene of AcIV-E
virus with a length of 636 bp, 7-8 - amplified fragment of the beta-actin gene of stur-
geon with a length of 161 bp. (© Rud, Yu.)

ek -l _

Fig. 2. Skin lesions in bester (H. huso *x A. ruthenus) (0+) due to AcIV-E iridovirus

infection. The lesion sites and depth of dermal necrosis are shown (© Rud, Yu.)

most cases were characterized by slight
redness and not deep necrosis. Similar
symptoms were observed on the entire
surface of the fish’s body from the head
to the caudal fin. Dermal necrosis of the
fins and ulcers near their bases were ob-
served in some specimens (Figures 3, 4,
and 5).

Infected fish often exhibited changes in
gill tissue. One of the common symptoms
of iridovirus infection is the presence of
necrotic foci on the gill lobes and punctate

30pOBUX KPHIIOK Ta JOP3aJbHOI YacTH-
HU 32 ToJ0BoK. CKIIAJHICTh Ta MACOBICTh
MOJIOHUX CHMIITOMIB TIPU 3aXBOPIOBaHHI,
HaHiMOBIpHillle, MTPU3BOAUTH JO OCIa-
OJICHHS OpraHi3My Ta 3arubeni pudu.

VY crapmmx BiKOBHX TPYN OCETPOBHX
HIKipHI ypakeHHs OyJii He TAKUMH MaCHB-
HUMH 1 Y OUTBIIOCTI BUIAKIB XapaKTepH-
3yBaJMCsS HE3HaYHHM [OYEPBOHIHHAM Ta
HerTUOOKMMHU Hekpo3amu. [ToxiGHi cumi-
TOMH BiJMidajvcs Ha BCiil MOBEpXHi Tija
puOH BiJ TOIOBU J0 XBOCTOBOTO ILTABIIS.
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and streaky haemorrhages on the gill arch-
es (Figure 6).

Petechiae or small haemorrhages
were also observed near the gill stamens.
In some individuals we observed anae-
mic (discoloured) and swollen gills and
a change in structure with damage to the
petals or their deformation.

It is clear that one of the main target
organs for the AcIV-E virus is the gills.

VY neskux 0COOWH CIIOCTEepiraiu JepMaiib-
HUM HEKpO3 IUIABIB Ta BUPA3KH OIS iX
ocHOB (puc. 3, 4 ta 5).

V¥ in¢ikoBaHOT pubH HACTO CIOCTEpira-
JIY 3MiHM 350pOBOi TKaHWHU. Tak, OqHIM
13 MOUIMPEHUX CUMIITOMIB NPH IpUJOBIpY-
CHIl 1H(EKINT € HasIBHICTh HEKPOTHUYHHUX
ocepelKiB Ha 3si0pOBUX TENIOCTKaxX Ta
TOYKOBUX 1 CMyracTHX KpPOBOBHIJIMBIB Ha
3s10poBUX Jqyrax (puc. 6).

Fig. 3. SKin lesions in bester (H. huso x A. ruthenus) (2+) during AcIV-E infec-
tion. Skin lesions, necrotic foci near the fins, and deep dermal necrosis on the dorsal

body are shown (© Rud, Yu.)

- .|

Fig. 4. SKkin lesions in Russian sturgeon (4. gueldenstaedtii) (2+) during AcIV-E
infection. Skin lesions, necrotic foci near the fins and anus, and deep dermal necrosis
on part of the snout are shown (© Rud, Yu.)
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Fig. 5. Symptoms of AcIV-E iridovirus infection in the hybrid of Russian and
Siberian sturgeons (A. gueldenstaedtii x A. baerii) (2+). Deep dermal necrosis near
the fin (A), necrosis and swelling of the gills (B), small petechiae in the oropharynx,
on the fins and in the anal region (C, D, E), and inflamed anus (F) are shown (© Rud,
Yu.)

|

Fig. 6. Sturgeon gill lesions during AcIV-E iridovirus infection. Necrotic foci (A),
haemorrhages near the gill stamens, anemic areas of the gills (C), pinpoint petechiae
on the gill lobes (D and E), and edema and destructive changes in the gill lobes are
shown (© Rud, Yu.)

Sturgeon iridovirus is epitheliotropic and [erexii abo npiOHI KPOBOBHJIMBU Ta-
replicates in the gill epithelium. Iridovirus  kox croctepiranucs Oist 30pOBUX THUYH-
infection causes physiological and meta- HOK. ¥ mesKMX 0COOMH MH CIIOCTepiraiu
bolic disorders of the respiratory process aHemiuHi (3HeOapBieHi) Ta HAOPSKII 3s-
due to damage to the gill tissue. Destruc-  Opa i 3MiHY CTPYKTYPH 3 ITOIIKOIKESHHIMU
tive changes in the gills accelerate the memrocTok abo ix nedopmarriero.
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course of the disease and cause anaemic
shock, uncharacteristic behaviour of the
fish associated with the respiratory process
and, as a result, death of the fish.

When dissecting the fish, various
changes were observed in the abdominal
cavity, both in the colour and structure of
the liver, spleen, and intestine. The most
noticeable changes were in the liver colour
of sturgeon juvenile. Thus, a phenomenon
similar to steatosis or hepatosis was ob-
served in Russian sturgeon juvenile. The
liver was often pale white in colour with
a loose texture (Figure 7A). In some cas-
es, redness was observed on the pale white
liver.

In older age groups of sturgeon (1+
and 2+), similar pathological changes
were observed in the internal organs
as in age-0+ sturgeons. First of all, it
is worth noting the liver lesions, which
consisted in a change in the colour of
the organ and its rather soft structure.
In some specimens, the morphological
condition of the liver was dystrophic,
meaning that when pressed, the struc-

BoueBuap, oqHAM i3 OCHOBHHX Opra-
HiB-MileHel g Bipycy AclV-E e 3s10pa.
IpunoBipyc OCETpOBHX € eMiTeI0TPOI-
HUM Ta PO3MHOXYEThCS B 3510pOBOMY eITi-
tenii. IpunoBipycHa iH(MEKIisS CIpUYUHSIE
¢izionoriuni Ta MeTabOIiuHI NOPYIICHHS
IUXAIBHOTO TMPOIIeCy BHACIHITOK ypaXKeH-
HS 310pOBOT1 TKaHUHU. J[eCTPYKTUBHI 3Mi-
HU 3s10ep MPUCKOPIOIOTH TpoIiec mepediry
3aXBOPIOBAHHS Ta CIPHYUHSIOTH aHEMid-
HUH 110K, HEXapaKTepHY IMOBEIIHKY pHUOH,
OB’ sI3aHy 3 AUXAJIIBHUM HPOLECOM Ta, SIK
HACJTiJIOK, 3aru0eNb puou.

ITpu po3TuHi pubH B UepeBHil MOPOXK-
HUHI CIHOCTEpiraJv pi3HOMAaHITHI 3MiHH,
SK B 3a0apBJIEHH], TaK 1 B CTPYKTypi Iie-
YIHKH, CEJIE31HKH Ta KumeyHnuka. Haiimo-
MITHIIIMMU OyJIH 3MiHU B 3a0apBJIeHH] Ie-
YiHKU MaJIbKiB OCETPOBHX. TakK, y MaJIbKiB
PYCBKOTO OCETpa CIOCTEpiraju sBHIIE,
mojioHe 1o cTearo3y abo remarosy. Ile-
yiHKa yacto Oyma 01i/10-0110r0 KONbopy 3
PUXJIOI0 CTPYKTYpOIO (prc. 7A). YV neskux
BHUITaIKax Ha Oiigo-Omiii meuinIl crocre-
pirany MmoYepBOHIHHS.

VY crapmmx BiKOBHX TPyN OCETPOBUX
1+ Ta 2+ y BHYTpIIIHIX OpraHax CIIOCTe-

Fig. 7. Russian sturgeon (4. gueldenstaedtii) (0+) infected with AcIV-E virus. De-
structive changes in the liver are shown - enlargement of the organ and pale white
colour (A) and redness or dermal inflammation of the skin of the head (B) (© Rud,
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ture of the organ easily collapsed, tear-
ing into pieces. It should also be noted
that the gallbladder was enlarged, which
was often damaged due to pathological
changes. The spleen of the infected fish
was enlarged and had changes in both
color (light red) and structure. In some
cases, the spleen was quite rigid, despite
the change in colour, but it was char-
acterized by necrotic foci and swelling
in most cases. Necrotic foci and areas
of inflammation were observed on the
lateral walls of the abdominal cavity, as
well as on the intestine. Haemorrhage
sites were noted near the kidneys, intes-
tines, and liver (Figure 8).

Very often, infected fish have been
observed to accumulate ascitic fluid in
the abdominal cavity. Similar signs of the
disease were mainly observed in older age
groups of sturgeon (2+) (Figure 9). This
may indicate a systemic disruption of the
functioning of internal organs, including
the excretory system. We did not observe
any external changes in the morphology of

pirany moaiOHI MaToJIOTiYHI 3MiHH, SK 1y
usoroiiTok. Hacammepen, BapTo Binmi-
TATH ypaKCHHS TMEYiHKU, SKi TOJSATaIH
y 3MiHI 3a0apBJeHHs OpraHa Ta JIOCHTb
M’SIKId HOTO CTPYKTYpi. Y JAESIKHX 0COOHMH
MOp(hOJIOTIYHUN CTaH ME4YiHKH OyB JHC-
TpoigHUM, TOOTO ITPH HATUCKAHHI CTPYK-
Typa oOpraHa JIeTKO pyilHyBajacs, po3-
pHUBAIOYUCHh Ha IIMaTKU. Takox Ciij Bil-
3HAYUTH 30UIBIIEHHS >XOBYHOTO MiXypa,
SIKHI 94acTO OyB TOITKOXKSHUM BHACITIJIOK
narojoriyaux 3miH. CenesiHka iH¢ikoBa-
HOI pubu Oyna 30UTbIIEHA Ta Maja 3MiHH
SK B 3a0apBJIeHHI (CBITJIO-YEPBOHHI KO-
Jp), Tak 1 B CTPYKTypi. Y JCSIKUX BHUIMAI-
Kax ceye3iHka Oyla JOCUTh PUTIIHOIO,
HE3BAXKAIOUW Ha 3MiHY 3a0apBIICHHS, aje
y OLIBIIOCTI BHIAAKIB XapaKTepU3yBa-
Jacs HEKPOTHYHHUMH OCEpeIKaMH Ta Ha-
OpsiknicTio. Ha GiuHuX cTiHKax yepeBHOI
MMOPOXKHWHH ~ CIIOCTEPIraJii  HEKPOTHYHI
OCepesKU Ta MiCIs 3alajieHHs, TaK CaMo
SIK 1 Ha KATIEYHHUKY. Miciisi KpOBOBHIIMBIB
BiMivasuCsl MOOIU3Y HUPOK, KUIIEUHUKA
Ta Tieyinky (puc. 8).

Jyxe dacto y iH(ikoBaHOI pubu cmo-

Fig. 8. Destructive changes in the internal organs of the hybrid of Russian and
Siberian sturgeons (A. gueldenstaedtii x A. baerii) (2+) due to iridovirus infection
AcIV-E. Changes in the colour of the liver and spleen (A and B), necrotic foci and
hemorrhages in the abdominal cavity (C and D) are shown (© Rud, Yu.)
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the kidneys, but they may have been pres-
ent at the tissue level and required a more
in-depth analysis to determine destructive
changes.

In 2020 and 2021, two isolates of
the AcIV-E virus were identified in
sturgeon species. During 2022-2024,
we identified 8 more new isolates that
were diagnosed in new locations. In to-
tal, during the 5 years of monitoring, 12
isolates of the AcIV-E virus were iden-
tified and DNA samples were taken for
nucleotide analysis to determine genet-
ic variants of the virus. In our previous
work [13], we identified 8 isolates of
AcIV-E virus during monitoring studies
that lasted from 2018 to 2019. Thus, on
average, 2—3 new virus isolates are di-
agnosed each year. It should be noted
that all isolates were identified on dif-
ferent farms from different regions of
Ukraine. So, today the virus has been

cTepirajii HaKOIMYCHHS aCIUTHOI PiTUHH
B 4epeBHiN mopoxHuHi. IlomiOHI 03HaKH
3aXBOPIOBAHHS B OCHOBHOMY CIIOCTEpira-
JM y CTapIIMX BIKOBUX TPYN OCETPOBUX
(2+) (puc. 9). lle Moxe CBITYHTH TIPO
CHCTEMHE IOpYIIEHHS POOOTH BHYTpIlI-
HIX OpraHiB, B TOMY YHCJIi BUJIJIBHOT CUC-
Temu. 30BHIIIHIX 3MiH B Mopdoorii Hu-
POK MU HE CIIOCTEpiraiy, aje, MOXIIHIBO,
BOHU Oy/IM MPUCYTHI HA TKAHUHHOMY PiBHI
1 moTpeOyBasv OUTBI ITHOWHHOTO aHATI3Y
JUISL BU3HAYEHHS JIECTPYKTUBHUX 3MiH.

VY 2020 Ta 2021 pp. y npeacTaBHUKIB
OCEeTpoBHUX Oyno 11eHTH(]IKOBAHO MO JBa
i30maTH Bipycy AclV-E. Yiponosxk 2022—
2024 pp. Hamu Oyio ineHTH(IKOBAHO IIe 8
HOBUX 130JI5ITIB, K1 OyJI0 [IarHOCTOBaHO Ha
HOBHX JIOKAI[isIX. 3arajJoM yrnpoJoBK 5-TH
POKIB MOHITOPUHTY OyJI0 iICHTH(IKOBAHO
12 i3onsTiB Bipycy AcIV-E Ta Bigibpano
3pasku JIHK ams HykieoTHIHOTO aHATI3y
3 METOIO0 BCTaHOBJICHHSI IT€HETUYHHX Bapi-
aHTiB Bipycy. Y monepenHiid podoti [13]

Fig. 9. Internal organ lesions and their destructive changes in a age-2+ bester (H.
huso x A. ruthenus). Accumulation of ascitic fluid in the abdominal cavity (A and B),
destructive changes in the liver (C), and inflammatory process or foci of necrosis in
the epithelial tissue of the abdominal wall (D) are shown (O Rud, Yu.)
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detected in Zaporizhzhia, Kherson,
Mykolaiv, Odesa, Cherkasy, Kyiv, Zhy-
tomyr, Volyn, Khmelnytsk and Cher-
nivtsi regions (Figure 10).

The virus has been identified in age-0+,
1+, and 2+ Russian and Siberian sturgeons,
as well as in sturgeon hybrids — bester and
a hybrid of Russian and Siberian stur-
geons. The virus was not identified in any
of the sterlet and beluga samples tested
(Figure 10).

In all cases of virus identification on
farms, sturgeon mortality was observed,
ranging from minor (5-10%) to moder-
ate (35-40%). First of all, on farms of
various types (cages, ponds or RAS), in-
creased mortality was recorded in young-
er age groups of sturgeon (0+), which
indicates their greater vulnerability and
sensitivity to the disease. Therefore, it

Belarus

Romania

HaM¥ OyJ10 i1eHTH(])IKOBaHO § i30JIATIB Bi-
pycy AclV-E ynponosx MOHITOPHHTOBUX
JOCITIJKEHB, 110 TpuBau 3 2018 mo 2019
pp. TakuM YHHOM, Y CEPEIHBOMY ILOPOKY
JIarHOCTYEThCS 2—3 HOBHX 130JISTH BipyCY.
Criji 3a3Ha4MTH, 11O BC1 130JISTH 11€HTH]i-
KOBaHO Ha Pi3HUX TOCHOAAPCTBAX 3 PI3HUX
perioHiB Ykpainu. Tak, Ha CbOTOJIHI BipyC
BHUSBICHO Yy 3amopi3bKiif, XepCcOHCHKI,
MuxomnaiBebkiif, Opecbkiif, Yepkacbkiii,
KuiBcbkiit, JKuroMupcebkiii, BomuHCBKiIH,
XMenpHULBKiH Ta UepHiBenbKil 001acTIx
(puc. 10).

Bipyc ineHTH(IKOBAaHO y LBOTOJNITOK,
OJTHOPIYOK Ta JBOPIYOK PYCHKOTO Ta CH-
OIpCHKOTO OCeTpiB, a TaKoX y TiOpHIiB
OCETpOBUX — OecTepa Ta ribpuaa pych-
KOTO Ta CHOIPCHKOTO OCETpiB. Y KOJHO-
My 13 JOCIHIDKYBaHHUX 3pa3KiB CTEpIsii
Ta Oiayru Bipyc He Oyin0 ineHTH(IKOBaHO
(puc. 10).

Fig. 10. Geographic distribution of sturgeon iridovirus AcIV-E isolates isolated
in Ukraine during 2018-2024: “+” — positive cases, “-” — negative cases, Bs — bester
(H. huso * A. ruthenus), D — Russian sturgeon (A. gueldenstaedtii), S — Siberian stur-
geon (A. baerii), DxS — Russian and Siberian sturgeon hybrid (4. gueldenstaedtii x
A. baerii), St — sterlet (4. ruthenus), B — beluga (H. huso)
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is this age category of sturgeon that re-
quires greater attention in the process
of monitoring studies. It is also worth
paying attention to broodstock and the
incubation process, using recommended
methods for disinfecting eggs, equip-
ment, premises, etc. in order to prevent
the disease or minimize its consequenc-
es [19]. Brood fish, replacement fish and
marketable fish are also at risk, as older
age groups are mainly carriers of the vi-
rus and do not show signs of the disease.
Among the sturgeon species susceptible
to the virus, the highest mortality was
demonstrated by the bester (up to 40%),
Russian sturgeon (15-25%) and the hy-
brid of the Russian and Siberian stur-
geon (up to 20%). During the monitoring
process, it was found that in the south of
the country, the virus is often identified
in Russian sturgeon, while in the central
and western parts, the disease is mostly
recorded in bester.

With the beginning of the full-scale
aggression and invasion of the Russian
Federation into Ukraine, monitoring of
the virus in the temporarily occupied
territories and frontline regions is not
being carried out. This makes it difficult
to establish a complete epizootic situ-
ation regarding this disease in special-
ized sturgeon farms and to understand
the extent of the spread of the virus in
those regions. One of the main ways the
virus spreads is through fish trade be-
tween different farms, regions or even
countries [9, 20]. Moving fish over long
distances from one region of the coun-
try to another contributes to the rapid
spread of the virus. It may also affect
the variability of the virus, and as a re-
sult, the emergence of new genetic var-
iants. We have shown that there can be
two variants of the virus on one farm,
which may indicate the recombination

302

V BcixX BUNaKax ineHTH}IKAIIT Bipycy
Ha TOCIIOAApCTBaX CIIOCTEpIraiu cMepT-
HICTh OCETPOBUX, SiKa OyJla B MeXax Bij
He3HauHoi (5-10%) mo momipuoi (35—
40%). Hacammepen, Ha TrocrmomapcTBax
pizHOro THmy (canakoBi, craBoBi a6o PAC)
(ikcyBanacs miIBUIIICHA CMEPTHICTh y MO-
JIOAIINX BIKOBUX Ipyn oceTpoBux (0+), mo
CBITYUTH TIPO iX OIIBINY ypa3IUBICTh Ta
qyTIUBICTh 0 3aXBOPIOBaHH:. ToMy came
I BIKOBa KaTeropis 0CETPOBUX MOTpeOye
O1IBII0T yBAark B IPOLECi MOHITOPUHTOBUX
IoCTiKeHb. BapTo Takoxk 3Beprard yBa-
Ty Ha IUTIHMKIB Ta Ha Mpolec iHKyOarrii,
3aCTOCOBYIOYH PEKOMEHIOBAHI METOIH Jie-
3iH(ekii ikpu, oOnagHaHHS, MTPUMILICHb
TOIIO 3 METOI0 TMOIEPEKEHHS 3aXBOPIO-
BaHHA a00 MiHIMI3amii HOro HAacIiIKiB
[19]. TInigHUKH, PEMOHTHO-MATOUHI CTaIa
Ta TOBapHa puba TAaKOX B IPYI PU3UKY,
aJpKe cTapili BIKOBI TPyl B OCHOBHOMY
€ HOCISIMH BipycCy 1 HE JJIEMOHCTPYIOTh 03-
HakM 3axBoproBaHHSA. Cepen YyTIMBHX
JI0 BIpyCy OCETPOBUX BH[IB HaiOiIbIIy
CMEPTHICTh JEMOHCTpPYBal OecTep (0
40%), pycekuit ocerep (15-25%) Ta ri-
Opua pyChKOTO Ta CHOIPCHKOTO OCETpPiB
(mo 20%). Y mpolieci MOHITOPUHTY Oys0
BCTaHOBJICHO, IO Ha IMBIHI KpaiHu Bipyc
4acTo 1IEHTU(IKY€EThCS Yy PYCHKOTO OCe-
Tpa, TOJI SIK B IICHTPAJIbHINA Ta 3aXiHii
YacTHHAX 31COUIBIIOrO 3aXBOPIOBAHHS
¢ikcyeThcs y Oecrepa.

I3 mouyarkoM moBHOMAacIITaOHOI arpe-
cii Ta BropraeHHs Pociiicbkoi ®enepartii
B YKpaiHy, MOHITOPUHT BipyCy Ha TUMuYa-
COBO OKYIIOBAaHHX TEPUTOPIAX Ta Y MPHUP-
POHTOBHUX pErioHax HE BUKOHYyeThCs. Lle
YCKJIQJHIOE BCTAHOBJIEHHS IIOBHOI eIIi-
300TUYHOI CHUTYyalii MO0 JAHOTO 3aXBO-
PIOBaHHS B CIICIIai30BaHUX OCETPOBUX
rOCIOAApCTBaX Ta PO3yMiHHS MaciTadiB
MOMIUPEHHS Bipycy B THX perioHax. Oj-
HUM i3 OCHOBHHUX MUIAXiB TOIINPEHHS
BIpyCy € TOPTiBIIsI pUOOI0 MK PI3HUMH
roCrofiapcTBaMu, perioHamu abo HaBiTh
kpainamu [9, 20]. TlepemimeHnas pubu Ha
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of viral DNA during virus replication or
the existence of several genetically sta-
ble variants of the virus [13].

CONCLUSION AND
PERSPECTIVES OF FURTHER
DEVELOPMENT

During monitoring studies in 2020—
2024, sturgeon iridovirus AcIV-E was de-
tected on specialized sturgeon farms in 11
regions of Ukraine. The most sensitive spe-
cies to the virus was the bester (H. huso x
A. ruthenus), as mortality in this sturgeon
species reached up to 40%. Also suscepti-
ble to the virus are the Russian sturgeon (4.
gueldenstaedtii), the Siberian sturgeon (4.
baerii) and their hybrid. Despite the fact
that beluga (H. huso) and sterlet (4. ru-
thenus) are also susceptible species to the
virus, AcIV-E virus has not yet been iden-
tified in these species on the territory of
Ukraine. The virus is most often identified
in younger age groups, namely in age-0+,
age-1 and 1+, and less often in age-2 and
2+. Symptoms of the disease mostly ap-
pear on the skin and gills. Areas of dermal
necrosis and hemorrhage can be observed
on the surface of the entire body of the fish.
Anemia, petechiae, and tissue necrosis are
observed on the gills. Iridovirus infection
is often systemic, with destructive changes
in internal organs, especially the liver and
spleen, and ascitic fluid may accumulate in
the abdominal cavity.

Monitoring this disease is very impor-
tant, since today iridovirus infection is
the most dangerous viral disease for both
domestic and global sturgeon farming.
Studying the nucleotide sequences of viral

BEJIMKI JINCTAHII] 3 OHOTO PETiOHY Kpai-
HU B iHIIHIA COPUSE MIBUIKOMY HOIINPEH-
HIO Bipycy. Takox Iie MOXKe BIUIMBAaTH Ha
MIHJIUBICTB BIpycCy, 1 SIK Pe3yNbTar, MOsBY
HOBHX F¢HETHYHHX BapiaHTiB. Hamu Oyio
MOKA3aHO, L0 Ha OJAHOMY TOCIOAapCTBi
MOXKe OyTH onpa3y JiBa BapiaHTH Bipycy,
10 MOXKE CBIJUUTH MPO PEKOMOIHAIiIO Bi-
pycnoi JIHK B mporieci perutikartii Bipycy
a00 iCHyBaHHS JEKUTBKOX T€HETHYHO CTa-
O1TpHUX BapiaHTIB Bipycy [13].

BUCHOBKHU TA NEPCIIEKTUBHU
HOJAJBIIOTO PO3BUTKY

YIOpomoBKX MOHITOPUHTOBUX  JIOCII-
mxerb 2020-2024 pp. ipunoBipyc oceTpo-
Bux AcIV-E BusBieHO Ha CIIeliai30BaHUX
OCETPOBHX TocmomapcTBax B 11 obmacrsx
VYkpainu. HaliuyTnuBimmM BUIOM JI0 Bipy-
Cy BUSIBUBCS O€CTEp, OCKIIBKH CMEPTHICTD
IbOTO BUY oceTpoBux csarana 1o 40%. Ta-
KOXX JI0 BipyCy Yy TIIMBUMH BHIIAMH € PYCh-
KU oceTep, CHOIPChKHUM oceTep Ta iXHii
riopun. Hespaxarouun Ha Te, o Ouryra ta
CTEepISIb TAKOXK € YyTIUBUMH JIO Bipycy
AclIV-E Bunamu, Ha Teputopii Ykpainu y
[UX BUJIIB MOTO TIOKH IO HE iIEHTU(IKO-
BaHo. HaituacTime Bipyc ineHTH]IKY€EThCS
Yy MOJIOJIIUX BIKOBUX TpyIlax, a came y
MaJbKiB 1 mporoniTok (0+), OMHOPIYOK Ta
nBonitok (1 Ta 1+) Ta pigme — y nBopi-
YOK Ta TPUIITOK (2 Ta 2+). CumnTomu 3a-
XBOPIOBAaHHS 37ICOUTBIIOTO MPOSIBISIOTHCS
Ha TIKipi Ta 3s0pax. Ocepenku aepMaib-
HOTO HEKPO3y Ta KPOBOBHIIUBH MOXYTh
CIoCTepiraTucs Ha MOBEPXHI BChOTO Tijia
pubu. Ha 3s10pax criocTepira€rbCsi aHeMisl,
neTexii Ta HeKpo3 TKaHWHU. [punoBipycHa
iH(eK1ig 4acTo € CUCTEMHOI0, Y BHYTpILl-
HIX OpraHax BilOyBarOTbCs JNECTPYKTHBHI
3MiHM, OCOOJIUBO Yy TEYIiHI Ta CeJE3iHIIi,
a 'y YepeBHiil MOPOKHUHI MOXKE 30MpaThCs
acIUTHA piauHa.

MOHITOPHHT JaHOTO 3aXBOPIOBAHHS €
Iy’K€ BAKIUBUM, OCKUIBKHM HAa CHOTOIHI
ipugoBipycHa iH(]eKIist € HaliHeOe3med-
HIIIUM BipyCHHUM 3aXBOPIOBAHHIM SIK JUTSI

ISSN-L 2075-1508 FISHERIES SCIENCE OF UKRAINE « Ne 4/2025

303




STURGEON IRIDOVIRUS (ACIV-E): NEW HOSTS AND DISTRIBUTION IN UKRAINE

DNA fragments will help determine the
distribution of genetic variants of the vi-
rus and, possibly, determine which one is
more virulent. The search for the virus in
such sturgeon species as beluga, sterlet and
stellate sturgeon will be the subject of our
further studies.
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