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Workshop ECM “ONE HEALTH, UNA SFIDA NEL SETTORE ITTICO”
giovedi 23 ottobre 2025 (mattino)

Programma

08.30 - 09.00 - Registrazione dei partecipanti
09.00 - 09.15 - Saluti istituzionali e introduzione

Moderatore: Dott. Sandro Rolesu -Direttore Sanitario 1ZSS

09.15 - 09.45 - Ecosistemi acquatici e One Health: un approccio integrato per la salvaguardia della
salute umana e ambientale (dott. Marco Parolini)

09.45 - 10.15 - Parassiti ittici in un contesto One Health (dott.ssa Perla Tedesco)

10.15 - 10.45 - One Health: il punto di vista sulle zoonosi nella filiera ittica (dott. Ivan Corti)

10.45 -11.15 Coffee break

11.15 - 11.45 - Progettualita nell’ambito delle interazioni tra acquacoltura e ambiente nel
contesto One Health (dott. Tommaso Petochi)

11.45 - 12.15 - Il punto di vista degli acquacoltori in un contesto One Health (dott. Andrea Fabris)

12.15-12.45 - One Health e benessere degli animali acquatici: a che punto siamo? (dott. Pierluigi
Carbonara)

12.45-13.15 - Acquacoltura multispecie integrata nel contesto One Health (dott. Stefano Carboni)

13.15-13.30 -1l pesce come indicatore della qualita delle acque - Progetto One Health sulla
popolazione ittica del lago di Varese (dott. Cristian Salogni)

13.30 - 14.00 - Discussione e conclusioni

14:00 - 15:00 Light lunch



15:00-16:30

15:00-15:10

15:10-15:20

15:20-15:30

15:30-15:40

15:40-15:50

15:50-16:00

16:00-16:30
16:30-17:00
17:00 -18:00
20.30

08:45-10:40

08:45-09:10

Convegno Nazionale SIPI
giovedi 23 ottobre 2025 (pomeriggio)

Programma

Prima sessione lavori scientifici - Patologie virali
Moderatore: Dr.ssa Maria Maurichi - 1ZSS

DETECTION AND GENETIC CHARACTERIZATION OF RED-SPOTTED GROUPER
NERVOUS NECROSIS VIRUS AND A NOVEL GENOYPE OF NERVOUS NECROSIS
VIRUS IN BLACK SEA BASS FROM THE U.S. ATLANTIC COAST.

Abbadi M., Lovy ], Das N., Neugebauer ].N.,, Batts W.N,, Clarke P.]., Toffan A.

DETECTION OF ACIPENSERID HERPESVIRUS TYPE 2 (AciHV-2) IN ITALIAN
STURGEON FARMS.

Buratin A., Biasini L., Berto P., Lucon Xiccato R., Marsella A., Pretto T., Cortinovis L., Toffan
A.

FIELD SURVEILLANCE HAS REVEALED A HIGH PREVALENCE OF PRV-3 IN
CLINICALLY HEALTHY SALMONIDS IN ITALY.

Drzewniokova P., Lucon Xiccato R, Bruno F., Casarotto C., Matteo M., Franzago E., Toson M.,
Vendramin N., Toffan A.

BETANODAVIRUS 2024 OUTBREAKS SEVERELY AFFECTED GROUPERS
POPULATIONS IN EUROPEAN COUNTRIES.

Marsella A., Abbadi M., Pretto T., Buratin A., Biasini L., Terlizzi A., Di Nocera F,, Iaria C,,
Peristeraki N., Petihakis G., Stamataki N., Katharios P., Silva L., Rosa J., Novoa-Pabon A.,
Gomes I., Afonso P., Toffan A.

LONG-TERM PERSISTENCE AND PUTATIVE VERTICAL TRANSMISSION OF
RGNNV/SJNNV BETANODAVIRUS IN GILTHEAD SEA BREAM (SPARUS
AURATA).

Pascoli F., Berto P., Biasini L., Varvara C., Buratin A., Marsella A., Pretto T., Toffan A.
MORTALITY IN KOI - (CYPRINUS CARPIO) IN NORTHERN ITALY:
LABORATORY INVESTIGATIONS, ENVIRONMENTAL AND EPIDEMIOLOGICAL
FINDINGS AND FOLLOW-UP.

Salogni C., Marsella A, Toffan A., Gibelli L.R,, Caccia F., Sommariva M., Bertoletti I.

Discussione
Coffe break
Assemblea Soci

Cena sociale presso il ristorante “La volpe e I'uva”

Seconda giornata - venerdi 24 ottobre 2025

Seconda sessione lavori scientifici - Patologie batteriche
Moderatore: Dr. Sebastiano Virgilio - 1ZSS

ENHANCED SURVIVAL AND REDUCED SYMPTOMATOLOGY IN RAINBOW
TROUT ONCORHYNCHUS MYKISS CHALLENGED WITH YERSINIA RUCKERI
THROUGH DIETARY THYMOL-BASED SUPPLEMENTATION

Caruso F., Zanuzzo F., Poley ], Liu A, Leonardi G., Grilli E.



09:10-09:20

09:20-09:30

09:30-09:40

09:40-09:50

09:50-10:00

10:00-10:10

10:10-10:40
10:40-11:10
11:10-12:10

11:10-11:20

11:20-11:30

11:30-11:40

11:40-12:10

BOOSTING IMMUNITY THROUGH DIET: FUNCTIONAL FEED EFFECTS ON
RAINBOW TROUT (ONCORHYNCHUS MYKISS) DURING AN A. SALMONICIDA
SUBSP. SALMONICIDA OUTBREAK.

Apuzzo F., Capoccioni F., Crisa A., De lorio T. Marchitelli C., Martini A., Martinoli M.,
Napolitano R., Pulcini D., Scata M.C., Tonachella N., Gustinelli A.

COINFECTION OF LACTOCOCCUS GARVIEAE AND STREPTOCOCCUS
AGALACTIAE IN NILE TILAPIA (Orechromis niloticus) FARMED IN BURKINA
FASO.

Bondavalli F., Pastorino P., Esposito G., Colussi S., Milanese G., Gabetti A., Takoudjou M.,
Cotugno A, Ziccarelli G., Glorio Patrucco S., Bozzetta E., Prearo M.

INTEGRATED APPROACH TO LACTOCOCCOSIS CONTROL IN TUSCANY AND
ACROSS ITALY

Coltraro M., Franzago E., D’Alonzo A, Ricci E., Pirei S., Linardi M., Susini F.
CHARACTERIZATION OF PHOTOBACTERIUM DAMSELAE SUBSP. PISCICIDA,
ISOLATED FROM A MASS MORTALITY EVENT OF MUGIL CEPHALUS IN THE
IONIAN BASIN.

Di Castri A., Difato L.M., lacono A., Bulzacchelli V., Dizonno R., Capozzi L., Castellana S.,
Caruso M., Fraccalvieri R.

FIRST DETECTION OF LACTOCOCCUS FORMOSENSIS SUBSP. FORMOSENSIS IN
RAINBOW TROUT (ONCORHYNCHUS MYKISS) IN EUROPE

Esposito G., Colussi S., Shahin K., Acutis P.L., Fariano L., Ghittino C., Goria M., Bondavalli F.,
Ajmone Marsan P., Bignami G., Bozzetta E., Prearo M., Pastorino P.

COMPARATIVE IMMUNE RESPONSES OF RESISTANT AND SUSCEPTIBLE
RAINBOW TROUT (ONCORHYNCHUS MYKISS) TO LACTOCOCCUS PETAURI
CHALLENGE

Sumon T.A,, Sacca E., Abdullah-Al-Mamun M,, Esposito G., Prearo M., Pezzolato M., Colussi
S., Altinok I, Kotzamanidis C., Vela A. |, Fariano L., Galeotti M., Volpatti D.

Discussione
Coffee break

Terza sessione lavori scientifici - Patologie parassitarie
Moderatore: Dr.ssa Tiziana Tedde - 1ZSS

SCUTICOCILIATOSIS CAUSED BY  PHILASTERIDES  DICENTRARCHI
(CILIOPHORA, SCUTICOCILIATIDA) IN GILTHEAD SEA BREAM (SPARUS
AURATA)

Cortinovis L., Paolini V., Basso A., Pretto T.

CARDIOCEPHALOIDES LONGICOLLIS IN INTERMEDIATE AND DEFINITIVE
HOSTS IN MEDITERRANEAN AREA: PRELIMINARY REPORTS

De Benedetto G., Sturiale E., Culoma C., Gaglio G.

FIRST DETECTION OF THE ROSETTE AGENT SPHAEROTHECUM DESTRUENS IN
ITALY: EVIDENCE FROM THE PO RIVER BASIN AND EXPANSION OF ITS
FRESHWATER FISH HOST RANGE

Pastorino P., Deremarque T., Esposito G., Mossotto C., Gabetti A.,, Maganza A., Lo Conte P.,
Bozzetta E., Colussi S., Combe M., Prearo M., Gozlan R.E.

Discussione



12:10-13:40

12:10-12:20

12:20-12:30

12:30-12:40

12:40-12:50

12:50-13:00

13:00-13:10

13:10-13:40
13:40-14:10
14:10-15.10

Quarta sessione lavori scientifici - Miscellanea
Moderatore: Dr.ssa Annamaria Coccolone - IZSS

WELFARE ASSESSMENT OF GILTHEAD SEABREAM (SPARUS AURATA) IN
CONVENTIONAL AND ORGANIC FARMS THROUGH THE USE OF TRADITIONAL
AND INNOVATIVE TOOLS.

Carbonara P., Tedde G., Pilo G., Cau A, Neglia C., D’Ascanio G., Toomey L., Nicolussi P.
HEALTH STATUS OF SARDINA PILCHARDUS IN THE CENTRAL ADRIATIC SEA:
HISTOPATHOLOGICAL AND IMMUNOLOGICAL EVIDENCE AS A BASIS FOR
VETERINARY MONITORING

Di Renzo L., Chemello, G., Tavolazzi, V., Cerrone, G.L., Donato F., Tiralongo, F., Nerone, E,,
Gioacchini, G.

HEALTH ASSESSMENT AND PATHOGEN SURVEILLANCE OF PINNA NOBILIS
POPULATION USING CONSERVATIVE SAMPLING IN THE CAPO PELORO
PROTECTED NATURE RESERVE, SICILY (SOUTHERN ITALY)

Iaria C., Piro M.G., Natale S., Lanteri G., Marino F., Aceto S., Villari G., Carella F.
SELECTION OF CLIMATE-RESILIENT TROUT LINES THROUGH GENOME-WIDE
ASSOCIATION STUDY

Milanese G., Gini M., Milanesi M., Fariano L., Gabetti A., Mossotto C., Glorio Patrucco S.,
Cotugno A, Zicarelli G., Acutis P.L., Riccioni G., Prearo M., Pastorino P., Ajmone-Marsan P.,
Colussi S.

NUTRITIONAL AND ENVIRONMENTAL MANAGEMENT OF A MEDITERRANEAN
MORAY (MURAENA HELENA, L. 1758) AFFECTED BY ORAL PAPILLOMATOSIS:
SUPPORT STRATEGIES OF A CHRONIC DISEASE.

Nieddu G., Bianchi G.B.M., Zurlo A., De Zani D., Bassi ., Dell’Aere S., Ghisleni G., Ancona N.,
Mandrioli L.

A PROPOSAL FOR ANIMAL WELFARE EVALUATION CRITERIA 1IN
AQUACULTURE FOR OFFICIAL CONTROL

Pilo G., Tedde G., Salogni C., Manfrin A., Carbonara P., Nicolussi P.

Discussioni
Premiazioni

Light lunch e fine convegno
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POSTER PRESENTATI:

SEA LOUSE SPECIES INFECTING SPARUS AURATA FARMED IN
CROATIA: ANEW THREAT FOR MEDITERRANEAN AQUACULTURE?
Apuzzo F., Benetti S., Gustinelli A., Pirollo T., Caffara M., Quaglio F., Tedesco P., Colak S.

PARASITOLOGICAL AND BACTERIOLOGICAL SURVEY ON FISH AND
SHELLFISH FROM SEA CAGES IN ITALY

Apuzzo F., Pirollo T., Bignami G., Tedesco P., Fioravanti M.L., Caffara M., Quaglio F., Loi B.,
Brundu G., Graham P., Carboni S., Gustinelli A.

EFFECTS OF THE PROBIOTIC BACILLUS VELEZENSIS ADMINISTERED
TO EUROPEAN SEA BASS (DICENTRARCHUS LABRAX) KEPT IN RAS
AFTER CHALLENGE WITH VIBRIO HARVEYI

Bignami G., Monzon-Atienza L., Leuzzi D., Scicchitano D., Candela M., Gdmez-Mercader A.,
Jlidi M., Gustinelli A., Tedesco P., Fioravanti M.L., Castro P.L., Acosta F.

CASE REPORT OF LACTOCCOSIS IN WILD BROWN TROUT (SALMO
TRUTTA) IN A CREEK SYSTEM (PIEDMONT, ITALY)

Bondavalli F., Zicarelli G., Glorio Patrucco S., Cotugno A., Gabetti A., Stilo G., Mossotto C.,
Merialdi A., Esposito G., Maganza A., Gini, M., Colussi S., Enrici C., Bozzetta E., Pastorino
P., Prearo M.

COINFECTION OF CARP EDEMA VIRUS AND KOI HERPES VIRUS IN
UNUSUAL MORTALITY OF COMMON CARP (CYPRINUS CARPIO) IN
CANDIA LAKE (PIEDMONT, ITALY)
Bondavalli F., Stilo G., Esposito G., Gabetti A, Arsieni P., Mossotto C., Maganza A., Pastorino
P., Crociara P., Varello K., Pucci A., Prearo M.

CASE REPORT OF MYCOBACTERIUM CHELONAE ISOLATED IN
ORNAMENTAL AXOLOTL (AMBYSTOMA MEXICANUM)

Bondavalli F., Pastorino P., Colussi S., Esposito G., Di Nicola M.R., Sicuro B., Bozzetta E.,
Prearo M.

SEMEN CRYOPRESERVATION ASA TOOL FOR THE CONSERVATION OF
NATIVE SALMO GHIGII (1940) IN SARDINIAN FRESHWATERS: INSIGHTS
ON FERTILITY AND EMBRYO SURVIVAL

Chessa F., Curreli F., Cani B., Mara L., Nassif C., Cossu I., Sabatini A., Casula P.

MYCOBACTERIOSIS CAUSED BY MYCOBACTERIUM PSEUDOSHOTTSII
IN FARMED RED DRUM (SCIAENOPS OCELLATUS): EVIDENCE FROM
THE TYRRHENIAN SEA

Coltraro M., Ricci E., D’Alonzo A., Cocumelli C., Di Blasi L., Paladino A., Susini F.

FOLLOW-UP AND TREATMENT OF A POST-TRAUMATIC ABSCESS
CAUSED BY PUTATIVE FUSOBACTERIUM SP. IN KOI CARP (CYPRINUS
CARPIO)

Cortinovis L., Boscarato M., Paolini V., Marsella A.
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EVALUATING CORRELATION BETWEEN CLINICAL SIGNS AND
POSITIVITY TO PROLIFERATIVE KIDNEY DESEASE (PKD) IN RAINBOW

TROUT (ONCORHYNCHUS MYKISS)
Cotugno A., Glorio Patrucco S., Zicarelli G., Milanese G., Gini M., Maganza A., Bondavalli F.,

Fariano L., Gabetti A., Bergamino C., Mossotto C., Stilo G., Merialdi A., Esposito G., Prearo
M., Ajmone-Marsan P., Colussi S., Pastorino P.

MASS MORTALITY OF WHITEFISH (COREGONUS LAVARETUS) IN LAKE
CAMPOTOSTO (AQ, CENTRAL ITALY): ETIOLOGICAL
INVESTIGATIONS AND MANAGEMENT PERSPECTIVES

Di Francesco G., Di Renzo L., Profico C., Giammaria L., Di Gialleonardo L., Camma C., Di
Giacinto F.

ITALIAN NATIONAL GUIDELINES ON THE APPLICATION OF

BIOSECURITY MEASURES IN AQUACULTURE
Donini S., Fabris A., Toffan A., Franzago E., Schiavon E., Marsella A., Prioli G., Fumelli P.,
Pandolfo D., Bille L., Maroni Ponti A., Dalla Pozza M.

CULTIVABLE BACTERIAL COMMUNITIES IN THE HAEMOLYMPH OF
THE BLUE CRAB (CALLINECTES SAPIDUS)

Esposito G., Pastorino P., Turolla E., Gini M., Milanese G., Bondavalli F., Di Nicola M.R.,
Melillo, R., Meloni D., Diciotti R., Culurgioni J., Virgilio S., Prearo M., Colussi S.

FIRST DETECTION OF RGNNV BETANODAVIRUS GENOTYPE IN
DACTYLOPTERUS VOLITANS (LINNAEUS, 1758) AND BALISTES
CAPRISCUS (GMELIN, 1798)

Esposito E., Oliviero M., laccarino D., Paduano G., Serra F., Levante M., Amoroso M.G.,
Paradiso R., Rinaldi A., Borriello G., Pretto T., Toffan A., Fusco G., De Carlo E., Di Nocera F.

PRIMARY HEPATIC NEOPLASIA WITH METASTATIC SPREAD IN A
PARTHENOGENETIC MUSTELUS MUSTELUS (CARCHARHINIFORMES:
TRIAKIDAE)

Esposito G., Antuofermo E., Pezzolato M., Pastorino P., Burrai G.P., Colussi S., Gagliardi F.,
Briguglio, P., Di Nicola M.R., Bozzetta E., Prearo M., Biasibetti E.

EMERGING LACTOCOCCUS INFECTIONS IN MEDITERRANEAN
AQUACULTURE: FROM RETROSPECTIVE DETECTION IN EUROPEAN
SEABASS TO THE FIRST OUTBREAK IN GILTHEAD SEABREAM

Esposito G., Bignami G., Colussi S., Pastorino P., Bondavalli F., Sciuto S., Fioravanti M.L.,
Bozzetta E., Acutis P., Gustinelli A., Prearo M.

EVALUATION OF ENVIRONMENTAL, MANAGEMENT, AND
STRUCTURAL FACTORS FOR REDUCING ANTIBIOTIC USE IN
AQUACULTURE AND IMPROVING THE HEALTH AND WELFARE OF
RAINBOW TROUT (ONCORHYNCHUS MYKISS) (RC IZSVE 06/24 -
TROUTMENT)

Franzago E., Mazzucato M., Bille L., Toson M., Dellamaria D., De Zan G., Manfrin A., Toffan
A., Fabris A., Bortolotti L., Baracetti G., Dalla Pozza M., Di Martino G.
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20

21

22

23

24

25

APPLICATION OF DIGITAL DROPLET PCR FOR THE QUANTITATIVE
ASSESSMENT AND RANKING OF INFESTATION SEVERITY IN RAINBOW
TROUT NATURALLY AFFECTED BY PROLIFERATIVE KIDNEY DISEASE
Gini M., Esposito G., Milanese G., Colli L., Fariano L., Sciuto S., Maganza A., Glorio Patrucco
S., Cotugno A., Zicarelli G., Goria M., Prearo M., Ajmone-Marsan P., Pastorino P., Colussi S.

SUSCEPTIBILITY OF RAINBOW TROUT EXPOSED TO WATER
NATURALLY HARBORING LACTOCOCCUS GARVIEAE

Glorio Patrucco S., Zicarelli G., Cotugno A., Mossotto C., Milanese G., Gini M., Maganza A.,
Bondavalli F., Bergamino C., Fariano L., Gabetti A., Leonardi M., Esposito G., Prearo M., Colli
L., Ajmone-Marsan P., Colussi S., Pastorino P.

HEAT SHOCK PROTEIN 70 AS A BIOMARKER OF STRESS IN RAINBOW

TROUT (ONCORHYNCHUS MYKISS)
Glorio Patrucco S., Zicarelli G., Cotugno A., Colussi S., Elia, A.C., Arsieni P., Gabetti A.,
Esposito G., Pastorino P., Prearo M.

DATA WAREHOUSE AS A DATA MANAGEMENT SYSTEM FOR THE
NATIONAL MONITORING AND SURVEILLANCE PLAN FOR
LACTOCOCCUS GARVIEAE IN THE MARINE ENVIRONMENT

Mandas D., Muroni G., Maurichi M., Bazzardi R., Zulato B., Scrugli A., Cappai S., Coccollone
A., Pinna L.

AQUAVAX PROJECT “STANDARDISATION, DISTRIBUTION AND
EVALUATION OF THE EFFICACY OF AUTOGENOUS VACCINES IN THE
FISH SECTOR AS A SUPPLY CHAIN STRATEGY FOR THE
CONTAINMENT OF BACTERIAL DISEASES AND THE REDUCTION OF
ANTIMICROBIAL USE”

Manfrin A., Catania S., Volpatti D., Fabris A.

PRELIMINARY STUDIES ON THE EFFECTIVENESS OF ESSENTIAL OILS
AGAINST LACTOCOCCUS GARVIEAE ISOLATED FROM MARINE FISH
SPECIES IN ITALY

Fiocchi E., Manfrin A., Scozzoli M., Caneschi A., Mattarelli P.

MASS STRANDING OF THE SPECIES MOBULA MOBULAR
(MEDITERRANEAN MANTA) IN THE MEDITERRANEAN BASIN.
PRELIMINARY ANALYSIS OF THE STRANDING CASE IN THE CAMPANIA
REGION

Paduano G., Esposito E., laccarino D., Oliviero M., De Bonis M., Borriello G., Paradiso R.,
Serra F., Amoroso M., Carella F., Toffan A., Pussini N., Bousselaa W., De Carlo E., Fusco G.,
Di Nocera F.

DEVELOPMENT OF AN AUTOGENOUS VACCINE TO CONTRAST THE
SPREAD OF SALMONID FURUNCULOSIS: PRELIMINARY DATA

Pellegrini M., Severi G., Ferraro R., Vita G., Cardaioli S., Cagiola M., Castellano C., Di Paolo
A., Radicchi E., Liberti R., Anzalone L., Torricelli M., Agnetti F.
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PROBIOTIC ENRICHMENT OF ARTEMIA FRANCISCANA: A STRATEGY
FOR MICROBIOLOGICAL MODULATION AND LARVAL BIOSAFETY IN

SPARUS AURATA
Pierantozzi M., De Wolf T., Cecconi P., Franchi G., Hostins B., Rombaut G.

STRESS AND AUTOTOMY RESPONSE IN CALLINECTES SAPIDUS (BLUE

CRAB) IN LAB CONDITION
Piro M.G., Brancato G., Hafiz S., Virga A.N., Capparucci F., Marino F., Alberghina D.

OVARIAN DEGENERATION IN OREOCHROMIS NILOTICUS WITH

UROGENITAL PAPILLA ANOMALY
Piro M.G., Falleti R., Abbate J.M., Capparucci F., laria C., Marino F.

BIOLOGY AND DISTRIBUTION OF RED MARK SYNDROME-
ASSOCIATED MIDICHLORIA-LIKE ORGANISM IN A RAINBOW TROUT
FARM

Siviglia Y., Vecchio D., Tedesco P., Allievi A., Fesce E., Losi P., Gammuto L., Croci C.,
Clementi E., Bisaglia B., Melis S., Serra V., Pirollo T., Gustinelli A., Quaglio F., Castelli M.

FIRST REPORT OF EUSTRONGYLIDES EXCISUS IN LEPOMIS GIBBOSUS

FROM CRAVA MOROZZO NATURAL RESERVE (PIEDMONT, ITALY)
Stilo G., Glorio Patrucco S., Zicarelli G., Cotugno A., Gabetti A., Bondavalli F., Maganza A.,
Mossotto C., Merialdi A., Riina MV., Esposito G., Martinelli L., Pastorino P., Prearo M.

INVASIVE PUMPKINSEED (LEPOMIS GIBBOSUS) AS A RESERVOIR OF
CARNOBACTERIUM SPP. IN FRESHWATER ECOSYSTEMS

Zicarelli G., Glorio Patrucco S., Cotugno A., Gabetti A., Bondavalli F., Mossotto C., Stilo G.,
Merialdi A., Maganza A., Sciuto S., Esposito G., Colussi S., Martinelli L., Bozzetta E.,
Pastorino P., Prearo M.

EXPANDING GEOGRAPHIC RANGE OF THE PROLIFERATIVE KIDNEY
DISEASE WITH NEW DATA FROM PIEDMONT, ITALY

Zicarelli G., Cotugno A., Glorio Patrucco S., Milanese G., Gini M., Bondavalli F., Gabetti A.,
Fariano L., Esposito G., Sciuto S., Colussi S., Faggio C., Pastorino P., Prearo M.
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01

DETECTION AND GENETIC CHARACTERIZATION OF RED-SPOTTED GROUPER
NERVOUS NECROSIS VIRUS AND A NOVEL GENOYPE OF NERVOUS NECROSIS VIRUS
IN BLACK SEA BASS FROM THE U.S. ATLANTIC COAST

Abbadi M., Lovy J.2, Das N.2, Neugebauer J. N.%, Batts W. N.2, Clarke P. J.5, Toffan A.

Lstituto Zooprofilattico Sperimentale delle Venezie, Legnaro (PD), Italy

2U.S. Geological Survey, Western Fisheries Research Center, Seattle (WA), USA

3 Department of Microbiology, Oregon State University, Corvallis (OR), USA

40ffice of Fish and Wildlife Health and Forensics, New Jersey Fish and Wildlife, Oxford (NJ), USA
5Bureau of Marine Fisheries, New Jersey Fish and Wildlife, Nacote Creek (NJ), USA

Nervous necrosis virus (NNV) is the causative agent of viral nervous necrosis (VNN), a devastating
disease for a broad range of marine fish species, which poses serious risks to global marine aquaculture.
NNV is a neurotropic RNA virus belonging to the genus Betanodavirus within the family Nodaviridae.
To date, four different Betanodavirus species have been recognized: Striped jack-, Redspotted grouper-,
Tiger puffer-, and Barfin flounder nervous necrosis virus (SINNV, RGNNV, TPNNV and BFNNV).
Additionally, natural reassortant viruses have also been detected in certain species (RGNNV/SINNV,
SINNV/RGNNV).

Little is known of NNV prevalence along the Atlantic coast of the United States. Considering the high
priority to expand marine offshore aquaculture in this country, understanding the risks from NNV
infection may help develop fish health planning to prevent disease issues.

To this aim, surveillance for NNV was conducted from 2020 to 2022 in black sea bass (Centropristis
striata), a serranid fish inhabiting the eastern U.S. coast. Fish were captured from artificial reefs using
traps off the coast of New Jersey. A total of 981 brain specimens were screened by rRT-PCR for NNV
detection with subsequent genetic sequencing of positive samples.

Data obtained here marked the first molecular detection of the RGNNV genotype in low prevalence
from black sea bass. Moreover and unexpectedly, in 2022, a unique NNV genotype with a higher
prevalence was genetically characterized for the first time, and, tentatively named black sea bass nervous
necrosis virus (BSBNNV). The BSBNNV cluster showed clear divergence from all other genotypes,
confirmed by estimated pairwise nucleotide and amino acid distances; however, a relative closeness to
the BFNNV and TPNNV genotypes was observed. Lastly, several attempts to isolate NNV positive
samples using cell culture assays in permissive cell lines did not detect cytopathic effects.

In this study we reported the first identification and genetic characterization of Betanodavirus in black
sea bass from the Northern American Atlantic coast. These findings suggest that additional experiments
are warranted to better understand virulence, pathogenesis, and isolation methods for BSBNNV. As
Betanodavirus spp. are known to severely impact marine aquaculture in other countries, these findings
help identify risks of NNV in this region, as well as deepen our knowledge of the genetic variability and
epidemiology of this virus in the U.S.
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DETECTION OF ACIPENSERID HERPESVIRUS TYPE 2 (AciHV-2) IN ITALIAN
STURGEON FARMS

Buratin A., Biasini L., Berto P.1, Lucon Xiccato R.%, Marsella A., Pretto T.%, Cortinovis L.}, Toffan A.1
LIstituto Zooprofilattico Sperimentale delle Venezie, Legnaro, Italy

Sturgeon farming for caviar production is rapidly expanding in Europe. Italy is the European leader
country in the sector with a caviar output of 65 tons per year and it is second in worldwide market only
to China. Although sturgeons are considered relatively disease-resistant compared to other fish species,
they are susceptible to bacterial, parasitic and viral pathogens. Viruses of the Herpesviridae and
Iridoviridae families are amongst the most reported causes of mortality outbreaks in sturgeons (with
peaks of up to 95% of mortality in young farmed sturgeon). Historically, Acipenserid herpesvirus type
1 (AciHV-1) was detected in Italy in diseased sturgeons but no evidences of the active circulation of
AciHVs are available.

The aim of the study was the screening of samples of gills and/or organ pools coming from different
Italian sturgeon farms suffering mortalities in order to detect the presence of AciHV. The organs were
tested by virus isolation on White Sturgeon Skin cell line (WSSK-1). The samples showing cytopathic
effect were observed by transmission electron microscopy (TEM) and tested with different molecular
assays. DNA was extracted and analysed for AciHV detection with already published and newly
developed molecular methods: real time, conventional and nested PCR. The oligonucleotides of
molecular tests were designed on three different target genes and PCR amplicons were subjected to
Sanger sequencing. Five isolates were fully sequenced with Next Generation Sequencing. All the
Herpesvirus positive samples detected over a period of 5 years were characterized as AciHV-2. The
presence of AciHV-2 was detected in samples of Acipenser gueldenstaedtii and Acipenser baerii and
their hybrids. Affected sturgeons commonly showed cutaneous lesions, ascites, internal organs
haemorrhages and variable mortality. However, in some cases mixed infection with bacteria and/or
AclV-E was present making difficult to correlate clinical signs to a single infectious agent. Amongst the
selected assay, not all the molecular protocol tested against AciHV consistently confirmed cell culture
and TEM results. The best method for rapid diagnostic screening resulted to be a Tagman Real-Time
PCR, targeting a portion of the AciHV-2 DNA packaging terminase gene. The obtained data
demonstrate for the first time AciHV-2 virus circulation in Italian sturgeon farms. This result was
achieved through the development of an effective and rapid diagnostic molecular method that can be
used in case of AciHV suspicion. Considering the growing importance of the sturgeon farming and
caviar production in Italy and results obtained during the present study, it is recommended that general
health surveillance tests be routinely implemented, especially for viruses, in order to contain diseases
spreading and reduce losses in sturgeon farms.

The study was supported by the European Virus Archive global (EVAQ) project that has received funding from the
European Union's Horizon 2020 research and innovation programme under grant agreement No 871029.
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FIELD SURVEILLANCE HAS REVEALED A HIGH PREVALENCE OF PRV-3 IN
CLINICALLY HEALTHY SALMONIDS IN ITALY

Drzewniokova P.!, Lucon Xiccato R.:, Bruno F.!, Casarotto C.!, Mazzucato M.}, Franzago E.!, Toson M.},
Vendramin N.2, Toffan A.!

Lstituto Zooprofilattico Sperimentale delle Venezie, Legnaro, Padua, Italy;
2European Reference Laboratory for fish and crustacean diseases (EURLFCD) at Technical University of Denmark (DTU);
*present address: Department of Public Health, University of Pavia, Pavia, Italy

Piscine orthoreovirus genotype 3 (PRV-3) is a virus affecting primarily rainbow and brown trout. During
disease outbreak, infected fish suffer anaemia, heart inflammatory pathology (resembling heart and
skeletal muscle inflammation-HSMI) and ascites. PRV-3 has been reported in several European
countries, and in Italy it was detected only once in 2017 in asymptomatic carriers. Since then, the
presence of PRV-3 in Italy has not been corroborated by any other evidence. The aim of the study was
to assess the presence, prevalence, distribution, and genetic variability of PRV-3 in Italy.

Samples were collected between September 2023 and May 2024 from three regions of northeastern
Italy. The samples included only salmonid species originating from three regions (Veneto, Trentino-
Alto Adige and Friuli Venezia Giulia). Pooled samples were screened by a generic PRV real-time RT-
PCR, and positive samples were subsequently characterized as PRV-3. The geographic distribution of
PRV-3 was visualised, and risk factor analysis was applied to a subset of samples.

Of the 267 tested specimens, 37.1% yielded positive results, corresponding to 43.6% of positive farms
in the investigated area. The highest positivity was observed in Salmo trutta 49.1% (28/57), followed
by Oncorhynchus mykiss 38.7% (60/155) and Salmo marmoratus 24.3% (9/37). No positive results were
detected in Thymallus thymallus or Salvelinus alpinus; however, the sample size was insufficient to
draw definitive conclusions. Phylogenetic analysis of representative positive samples revealed that the
Italian PRV-3 strains belong to group 3b, the clade predominantly associated with trout. Sequences
obtained in the present study show close relatedness to those previously detected in Italy, suggesting
that the virus is likely endemic to the region.

Most of the farms that tested positive were located in Trentino-Alto Adige accounting for 61 production
sites (42.6% positive farms). In Veneto, the sample size was smaller (13 farms), yet the positivity was
markedly higher (53.8%). Friuli Venezia Giulia had the lowest number of tested farms (4), which may
partially explain the lower percentage of positive locations (25%) and suggest that the results may not
be representative of the region. No clinical signs of disease or records of mortality were noted in the
positive fish batches. Apparently healthy wild fish also tested positive. Further research will be crucial
to investigate the presence of any subclinical condition. No associated risk factors were observed in the
subset of positive PRV-3 farms.

These findings indicate that PRV-3 is prevalent among both farmed and wild salmonid populations in
the study area and does not appear to be associated with specific health problems under current Italian
farming practices and natural environmental conditions. Moreover, this represents the first documented
case of PRV-3 infection in Salmo marmoratus, one of the most important endemic salmonid species in
Italy.
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BETANODAVIRUS 2024 OUTBREAKS SEVERELY AFFECTED GROUPERS
POPULATIONS IN EUROPEAN COUNTRIES

Marsella A.1, Abbadi M.1, Pretto T.%, Buratin A.%, Biasini L., Terlizzi A.2, Di Nocera F.3, laria C., Peristeraki N.,
Petihakis G.6, Stamataki N.6, Katharios P. 7, Silva L.8, Rosa J.8, Novoa-Pabon A.8, Gomes 1.8, Afonso P.8, Toffan
A.l

1 Istituto Zooprofilattico Sperimentale delle Venezie, Legnaro (PD), Italy

2 Dept. of Life Sciences, University of Trieste (TS), Italy

3 Istituto Zooprofilattico Sperimentale del Mezzogiorno, Portici (NA). Italy
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5 Institute of Marine Biological Resources and Inland Water, Greece

6 Institute of Oceanography, Greece
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Summer 2024 proved to be the warmest so far and was characterized by long-lasting heatwaves. Water
temperature anomalies were recorded down to 50 meters of depth in some areas of the Mediterranean
Sea. Similarly, Azorean archipelago experienced heatwaves as well experiencing the highest water
temperature ever recorded in the area. Such warming of the water temperature provided the favourable
conditions for the occurrence of Viral Nervous Necrosis, a viral disease caused by Betanodavirus. The
disease is known to be endemic in the Mediterranean Sea where the majority of outbreaks is caused by
the RGNNV genotype. Conversely it has never been detected or reported in the Azores. Recurrent
groupers mortalities have been reported in several areas of the Mediterranean Sea during the last decades
and Betanodavirus RGNNV proved to be the most frequent pathogen detected. From September to
December 2024, several mortalities events involving groupers have been reported in the southern Italy,
in Greece and in the Azorean Archipelago. In some case, more than one hundred fish were affected.
Fish collected from different geographic areas were subjected to necropsy to identify the cause of
mortality. Bacteriological and parasitological were performed according to standard techniques. For
diagnosis of Betanodavirus brain and eye were collected and frozen or fixed in RNAlater® solution.
Portion of main internal organs were fixed in 10% neutral buffered formalin for histological and
immunohistochemical analysis (IHC). Common lesions detected in affected fish in all geographical area
included external erosions, ocular lesions and hyper inflated swim bladder. In some cases, fishermen
and scuba divers reported the occurrence of fish displaying abnormal swimming both at the surface or
at the sea bottom. In most cases, Betanodavirus infection was the sole finding; however, occasional
additional observations included bacterial infections and parasitical infestations. All sampled brains
tested positive for NNV by gRT-PCR and some samples tested positive by viral isolation on cell culture
or by IHC. Sequencing and phylogenetic analyses indicated that all the strains belonged to the RGNNV
genotype. The obtained sequences clustered in separated groups corresponding primarily to the
geographic origins of fish, suggesting segregation of the viral agent in the areas. Betanodavirus,
probably increased in pathogenicity by the favourable environmental conditions, deeply impacted
grouper populations and affected new fish species. The occurrence of VNN in the Azorean Archipelago
represents the first report of diseases in this remote area. The study highlights how global warming is
affecting diseases spread and underlines the future challenges posed to aquatic ecosystems.
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LONG-TERM PERSISTENCE AND PUTATIVE VERTICAL TRANSMISSION OF
RGNNV/SINNV BETANODAVIRUS IN GILTHEAD SEA BREAM (SPARUS AURATA)

Pascoli F., Berto P., Biasini L., Varvara C., Buratin A., Marsella A., Pretto T., Toffan A.
Istituto Zooprofilattico Sperimentale delle Venezie, Legnaro (PD)

The gilthead sea bream (Sparus aurata) was historically considered resistant to viral nervous necrosis
(VNN), an important disease caused by Betanodavirus. However, recent reports have identified
significant larval mortality events associated with a reassortant strain of nervous necrosis virus (NNV),
the RGNNV/SINNV, composed of an RNAL segment from the RGNNV genotype and an RNA2
segment from the SINNV. Although some marine species have been confirmed to transmit the NNV
vertically, this transmission route remains unverified in S. aurata. Moreover, the dynamics of long-term
viral persistence in this species are still poorly understood.

Previous experimental infections were conducted via immersion on sea bream larvae at 35 and 75 days
post-hatch (dph) using the RGNNV/SINNV strain. Following these initial trials, the surviving fish were
maintained under controlled conditions and monitored for up to 7 years to assess long-term viral
persistence in brain, retina and gonadal tissues by molecular and virological methods. Reproductively
mature, persistently infected individuals were induced to spawn, and samples of eggs, sperm and
resulting larvae were analyzed for the presence of Betanodavirus to evaluate the potential for vertical
transmission.

Previous results from larvae infection showed the presence of Betanodavirus in all larvae starting from
1 day post-infection, with peak viral loads at 10 dpi and comparable replication profiles across both age
groups. Histological and immunohistochemical analyses confirmed early viral localization in the brain
and retina. No clinical signs nor mortality were observed.

Asymptomatic fish remained positive for Betanodavirus up to 7 years post-infection, with persistent
virus detected in brain, eye, and gonadal tissues by RT-gPCR. However, viral distribution within the
gonads was not homogeneous: the presence of viral RNA in ovaries and testis showed intra-organ
variability. Similarly, viral RNA was detected in both sperm and eggs, but not consistently across all
stripping events from the same positive-testing breeder. Furthermore, within a single spawning event,
the presence of the virus was not evenly distributed among gametes. In our experimental trials, all
newborn larvae tested negative for Betanodavirus by RT-gPCR up to 28 days post-hatch.

This study demonstrates that S. aurata can harbor long-term persistent RGNNV/SINNV Betanodavirus
infections in both neural and reproductive tissues, without any clinical manifestations. The detection of
viral RNA in gametes, along with uneven distribution patterns, suggests a potential—though not yet
confirmed—route for vertical transmission. These findings highlight the critical role of broodstock in
the maintenance and possible spread of Betanodavirus in aquaculture settings, and stress the importance
of implementing sensitive diagnostic protocols and rigorous screening strategies for broodstock
management in marine hatcheries.

The research leading to these results has received funding by the Italian Ministry of Health project RC 1ZSVE 09/15 and RC
1ZSVE 13/22
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MORTALITY IN KOI - (CYPRINUS CARPIO) IN NORTHERN ITALY: LABORATORY
INVESTIGATIONS, ENVIRONMENTAL AND EPIDEMIOLOGICAL FINDINGS AND
FOLLOW-UP

Salogni C. !, Marsella A.2, Toffan A.2, Gibelli L.R. %, Caccia F. , Sommariva M. %, Bertoletti I.*

Lstituto Zooprofilattico Sperimentale della Lombardia e dell’Emilia Romagna (IZSLER)
2|stituto Zooprofilattico Sperimentale delle Venezie (1ZSVe)

In late spring/early summer 2025 (June and July), cases of abnormal and significant mortality in
ornamental carps (koi) in ponds were reported to the IZSLER Fish Pathology Laboratory. These
outbreaks (six in total), occurring in several Lombardy and Emilia Romagna provinces, were
characterized by recent introduction of new specimens or, more rarely, contact with wild carp. The
environmental conditions in which the mortalities occurred were similar, namely ornamental ponds
with biological filtration systems, refilled with tap water and surface water temperatures ranging from
24 to 26°C. The presence of aguatic vegetation and phytoremediation, which was not consistent in all
situations, was not considered a significant risk factor.

The most common reported clinical signs were lethargy and loss of appetite. Only in some cases there
were skin redness and breathing difficulties. Mortality affected specimens of all sizes. Symptomatic
individuals died within 1-4 days from the onset of the clinical signs. The fish received in the laboratory,
weighing between 300g and 5000g, underwent anatomopathological examination, standard
microscopic parasitological examinations (on fresh specimens only), bacteriological cultures on agar
media, virological examinations of homogenized viscera on cell culture at 20°C on BF2 and EPC, and
gPCR for SVCv, KHV and CEV.

Cultural examination, performed on blood agar and TSA from brain, liver, kidney, and spleen, allowed
the isolation of pure colonies in septicaemic form in 2 cases. The whitish and haemolytic colonies were
then characterized with biochemical tests in macromethod as Aeromonas sobria complex and
Aeromonas hydrophyla complex. Parasitological tests (fresh on imprints and smears from skin and
gills) revealed a significant presence of Gyrodactylus sp. in the gills and Trichodina sp. on the skin and
gills in two separate cases.

Virological examination on cell culture did not reveal any culturable viral agents. gPCR for SVCv
tested always negative, while those for CEV and KHV tested positive in 5 out of 7 cases (2/7 CEV, 2/7
KHV, 1/7 CEV + KHV). An infectious cause of mortality was then identified in 5 out of 7 cases, while
for the others an environmental event (sudden temperature change) and a severe parasitic infestation
combined with transport-induced immunosuppression were identified respectively.

The one-month follow-up allowed for an accurate assessment of cumulative mortality and identified a
common source for KHV infections, while of the origin of the CEV infections remains uncertain. The
scarcity of detectable lesions, especially in frozen samples, made it essential to conduct a careful
epidemiological and anamnestic-environmental investigation, and to apply a comprehensive diagnostic
evaluation. A follow up suggesting to the owner the correct management of the survivals together with
the application of more rigorous procedures for the introduction of new animals and was performed.
Generally increasing awareness and education on biosecurity is needed for preventing disease
outbreaks in ornamental ponds.
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BOOSTING IMMUNITY THROUGH DIET: FUNCTIONAL FEED EFFECTS ON RAINBOW
TROUT (ONCORHYNCHUS MYKISS) DURING AN A. SALMONICIDA SUBSP.
SALMONICIDA OUTBREAK

Apuzzo F.!, Capoccioni F?, Crisa A.%, De lorio T.2, Marchitelli C.2, Martini A.?, Martinoli M.2, Napolitano R.2,
Pulcini D.2, Scata M.C.2, Tonachella N.2, Gustinelli A.!
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Introduction

Aquaculture is one of the most rapidly expanding food-producing sectors, but its sustainability is
threatened by recurrent disease outbreaks, particularly in intensive farming systems where fish are
exposed to high stress levels. Aderomonas salmonicida subsp. salmonicida is one of the most relevant
salmonid pathogens and causes severe disease with major economic impacts. Furthermore, the
emergence of antimicrobial-resistant strains, driven by the improper use of antibiotics, complicates
disease management and spotlights the importance of exploring and developing alternative approaches.
In this scenario, functional aquafeeds offer potential support modulating innate immune responses,
enhancing stress tolerance and mitigating the impact of bacterial infections. The present study adopted
an integrated approach to assess the potential immunoregulatory effect of a commercial functional diet
on rainbow trout (Oncorhynchus mykiss) immunity during a A. salmonicida subsp. salmonicida outbreak
in a grow-out farm.

Materials and Methods

Adult rainbow trout (~300 g) were kept in 2 tanks of 1500 L and fed once daily with two commercial
diets: a control diet (Optiline, Skretting) and a functional diet (Protec, Skretting), with bioactive
compounds. During the trial, a low but steady daily mortality was observed in both groups.
Consequently, after three weeks, a subset of fish from each group was randomly sampled for the
evaluation of external welfare indicators, biometric and autoptic indices, and blood collection. The
etiological agent was isolated from target organs through bacteriological examination, identified
phenotypically by MALDI-TOF as Aeromonas salmonicida, and genotypically confirmed as A.
salmonicida subsp. salmonicida. Blood cell counts and innate immunity parameters, including leukocyte
viability, ROS production, and phagocytosis, were assessed by microscopy and flow cytometry.
Statistical analyses were performed using chi-square tests for cell counts and Mann-Whitney tests for
other parameters, with significance set at p < 0.05.

Result and discussion

Following a three-week feeding trial, which included one week of acclimation, no significant differences
were observed between the Optiline and Protec groups in biometric parameters or external autoptic
signs. Nevertheless, both groups showed elevated Hepato-Somatic Index (HSI) and Spleen Somatic
Index (SSI) records, consistent with systemic infection as a possible cause of mortality. Trout fed with
the Optiline diet experienced significantly higher mortality compared to the Protec group (47.9% and
31.3%, respectively - p<0.001), suggesting enhanced immunocompetence in the latter. In fact, Protec-
fed trout exhibited higher lymphocyte (p<0.05) and thrombocyte counts (p<0.05), lower neutrophil
counts (p<0.05), and fewer leukocyte aggregates (p<0.01). Leukocytes from this group were more viable
(»<0.01) and less apoptotic (p<0.05), produced lower levels of ROS (p<0.05), and showed greater
phagocytic activity (p<0.05). Although A. sa/monicida prevalence did not differ significantly between
groups, bacterial load was higher in Optiline-fed trout (p<0.05), indicating less efficient pathogen
reduction.

Conclusion

Despite the severe alterations observed in infected fish across both dietary groups, the results of this
integrated approach indicate that the immunostimulant-enriched diet enhances the immune response of
rainbow trout, contributing to mitigate the impact of 4. sa/monicida infection.
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COINFECTION OF LACTOCOCCUS GARVIEAE AND STREPTOCOCCUS AGALACTIAE IN
NILE TILAPIA (Orechromis niloticus) FARMED IN BURKINA FASO

Bondavalli F.%, Pastorino P., Esposito G.!, Colussi S., Milanese G.1, Gabetti A.%, Takoudjou M.2, Cotugno A.%,
Ziccarelli G.%, Glorio Patrucco S.%, Bozzetta E.2, Prearo M.!
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Nile tilapia (Oreochromis niloticus) aquaculture is rapidly expanding in Burkina Faso, but production
faces significant health challenges related to high stocking densities, fluctuating environmental
conditions, and emerging bacterial diseases. Among these, infections caused by Streptococcus
agalactiae and Lactococcus garvieae are particularly relevant, especially in connection with the
development of antimicrobial resistance.

Three different locations were monitored, (Samadeni, Luombila and Tanghin), dirrent for stockind
density, ph and water temperature (stocking density: 10,000-25,000; temperature: 30.2-30.8 °C; pH: 6—
11). Biometric measurements (length 21-27 cm; weight 223-415 g), anatomopathological examinations,
and bacteriological analyses of target organs (kidney, eye, brain) were carried out. Bacteriological
identification was performed using MALDI-TOF, and Lactococcus species were distinguished through
the ITS method described by Stoppani et al. (2023). Antimicrobial susceptibility testing of bacterial
isolates was performed using the disk diffusion method. The main pathological signs, including
exophthalmos and splenomegaly, were associated with infections caused by S. agalactiae and L.
garvieae. Genetic analysis confirmed that the isolates belonged to L. garvieae, consistent with MALDI-
TOF identification. Antimicrobial susceptibility testing revealed a high prevalence of multidrug-
resistant strains, showing pronounced resistance to amoxicillin, enrofloxacin, gentamicin, and
kanamycin. Several isolates also exhibited intermediate susceptibility to erythromycin and
oxytetracycline. This study confirms the presence of streptococcal infections in farmed tilapia in
Burkina Faso and underscores the dissemination of multidrug-resistant strains, with potential
consequences for both fish health and food safety. Effective risk management in local aquaculture
should rely on integrated approaches, combining biosecurity measures, environmental monitoring, and
the judicious use of antimicrobials.

Reference

Stoppani, N., Colussi, S., Pastorino, P., Prearo, M., Sciuto, S., Altinok, 1., Oztiirk, R.C., Ture, M., Vela,
A.L, Blanco, M.M., Kotzamanidis, C., Bitchava, K., Malousi, A., Fariano, L., Volpatti, D., Acutis, P.L.,
Fernandez-Garayzabal, J.F. (2023). 16S-23S rRNA internal transcribed spacer region (ITS) sequencing:
a potential molecular diagnostic tool for differentiating Lactococcus garvieae and Lactococcus petauri.
Microorganisms, 11(5), 1320.
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ENHANCED SURVIVAL AND REDUCED SYMPTOMATOLOGY IN RAINBOW TROUT
Oncorhynchus mykiss CHALLENGED WITH Yersinia ruckeri THROUGH DIETARY THYMOL-
BASED SUPPLEMENTATION
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Yersinia ruckeri represents the etiological agent of enteric red mouth disease (ERM), a bacterial
pathology of significant economic impact in salmonid aquaculture worldwide. This infection causes
substantial production losses in intensive farming systems, necessitating the identification of preventive
strategies in alternative or support of routine antibiotic use and vaccination procedures. The present
study aimed to evaluate the protective efficacy of prototype TCS, a microencapsulated blend of thymol,
carvacrol and sorbic acid (Vetagro®Spa), in reducing mortality in juvenile rainbow trout (Oncorhynchus
mykiss) following experimental immersion challenge with Yersinia ruckeri. Two isoproteic and
isolipidic practical diets were formulated: a control diet without additives and an experimental diet
supplemented with 2 Kg/MT of prototype TCS. The experiment involved 320 juvenile rainbow trout,
randomly distributed across 16 experimental tanks (n = 8) and 20 fish per tank. The pre-challenge
experimental feeding period lasted four weeks, sufficient time to allow modulation of innate and
adaptive immune defenses through functional nutrition according to previous study. Following the
dietary conditioning period, all fish were subjected to a 3-hour bacterial challenge via immersion in a
standardized bath containing 8.6 x 10° CFU/mL (DL70) of the pathogen.

Results demonstrated that fish fed the prototype TCS-containing diet exhibited a statistically significant
reduction in post-challenge mortality of 15.6% compared to the control group (79.2%). Mantel-Cox log-
rank test survival analysis further revealed a 29.3% reduction in hazard ratio for the treated group
(P<0.05), indicating not only a decrease in final cumulative mortality but also significant slowing of
mortality kinetics throughout the post-challenge observation period. A particularly relevant aspect
emerging from this research concerns the detailed evaluation of clinical signs in fish surviving the
bacterial challenge. Anatomopathological analysis of survivors revealed marked and statistically
significant differences (P<0.05) in the prevalence and intensity of pathological manifestations between
the two experimental groups. Control group survivors presented significantly higher prevalence of
characteristic ERM lesions, typically including petechial and ecchymotic hemorrhages in the buccal and
pharyngeal region, hemorrhages in oral cavity membranes, intense reddening of tongue and palate,
periorbital hemorrhages, peritoneal exudate, splenomegaly with enlarged and congested dark red spleen,
hepatomegaly with degenerative alterations of hepatic parenchyma, petechial lesions in muscular
tissues, and signs of systemic septicemia. Conversely, survivors fed Prototype TCS showed reduced
prevalence of these pathological signs, with lesions of lesser severity and intensity when present.

This finding suggests that the additive not only reduces direct mortality but also confers greater
robustness to the disease, enabling fish to better control infection progression, limit tissue damage, and
contain systemic pathogen dissemination. The reduced lesion severity in survivors indicates a more
controlled inflammatory response and increased bacterial clearance capacity. These results convincingly
demonstrate that inclusion of Prototype TCS in rainbow trout diets significantly increases resistance
against ERM, both in terms of mortality reduction and limitation of pathological damage, representing
a promising nutritional support to therapeutic antibiotic dependence in salmonid aquaculture.
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INTEGRATED APPROACH TO LACTOCOCCOSIS CONTROL IN TUSCANY AND ACROSS
ITALY
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Lactococcosis, caused by Lactococcus garvieae, is a major bacterial disease affecting a wide range of
fish species. It is responsible for severe septicemic outbreaks that can result in high mortality rates,
economic losses, and significant impacts on animal welfare and production sustainability. In recent
years, increasing water temperatures and intensive farming conditions have contributed to the wider
emergence of this pathogen in Mediterranean aquaculture systems. In September 2023, lactococcosis
was reported for the first time in the Canary Islands and the western Mediterranean, including Spain and
Italy (Tyrrhenian Sea), causing substantial losses in farmed sea bass (Dicentrarchus labrax) and gilthead
sea bream (Sparus aurata). In Malta, an outbreak was also reported in farmed Atlantic bluefin tuna
(Thunnus thynnus). To date, no official cases have been reported in the Adriatic Sea or in the eastern
Mediterranean (Croatia, Greece, and Turkey).

Following the severe outbreak of L. garvieae that emerged in 2023 and culminated in a widespread
epidemic in 2024 affecting sea bass (Dicentrarchus labrax) and gilthead sea bream (Sparus aurata)
limited in Tuscany, the Veterinary Department of Tuscany Region established a dedicated Working
Group to implemented a regional surveillance. Subsequently, to provide a national overview, the Italian
Ministry of Health launched a national surveillance program.

Under the Tuscany regional surveillance plan, monthly sampling was carried out between April and
September 2025 across ten marine aquaculture farms located in Follonica (LI) and Orbetello (GR),
including both land-based tanks and sea cages. Sampling involved sea bass (Dicentrarchus labrax) and
gilthead sea bream (Sparus aurata), as well as meagre (Argyrosomus regius) and red drum (Sciaenops
ocellatus) from two farms. The selection of fish for sampling was conducted by the competent
authorities, in agreement with farmers, targeting tanks or cages showing clinical signs and/or increased
mortality. In addition, samples were also collected from mortality events observed in wild fish
populations. A total of 231 sea bass (58% Follonica, 42% Orbetello) and 190 gilthead sea bream (62%
Follonica, 38% Orbetello) were examined through necropsy and bacteriological culture. Positive results
were recorded in 20% of sea bass (n = 47; 55% from Follonica and 45% from Orbetello) and in 38% of
gilthead sea bream (n = 73; 36% from Follonica and 64% from Orbetello). Although the sampling effort
was slightly higher in Follonica, Orbetello showed greater prevalence, particularly in gilthead sea bream.
Approximately 50% of the positive fish were symptomatic in both species. The most frequent gross
lesions among positive cases were ocular (51% in sea bass; 49% in sea bream), while other lesions
varied considerably between species. Among the 18 meagre samples from Follonica and 12 red drums
from Orbetello, one meagre specimen tested positive in September with a low bacterial load.

At the national level, a one-time sampling was conducted across all marine farms that reared susceptible
species to the disease (sea-based and land-based), with 30 fish per farm (>50 g) collected, excluding
hatcheries (<50 g) and broodstock facilities. Out of 90 total samples (gilthead sea bream, sea bass,
greater amberjack, red drum) performed in 24 establishments (multiple production units from the same
farm were sampled), only one gilthead sea bream tested positive, from the province of Latina (Lazio).
This integrated regional and national approach demonstrates the effectiveness of coordinated
surveillance for early detection and control of lactococcosis, supporting improved fish health
management in Italian mariculture systems.
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Photobacterium damselae subsp. piscicida is a Gram-negative bacterium of the Vibrionaceae family,
recognized as the etiological agent of photobacteriosis (pseudotuberculosis) in marine fish species, with
significant implications for aquaculture. In June 2025, a severe mass mortality event involving Mugil
cephalus (common mullet) was reported at the estuary of the Agri River, in the lonian Sea (Scanzano
Jonico, MT). Seven fish were collected and transported under refrigeration to the IZSPB laboratories,
where necropsy and microbiological investigations were promptly conducted. Bacteriological cultures
were performed aseptically on brain, kidney, and spleen samples using Blood Agar, with incubation at
22-25 °C for 24-36 hours. Colonies with morphological features consistent with P. d. piscicida were
isolated and further analyzed using TCBS, Chromogenic Agar, and the APl 20E system (BioMérieux,
France). The bacterial isolates were subjected to proteomic identification by mass spectrometry using a
Microflex LT MALDI-TOF MS (Bruker Daltonics). They also underwent to in vitro susceptibility
testing using the Kirby-Bauer method and a MIC Sensititre Track (Diagnostics, USA), followed by
Whole-genome sequencing (WGS). The bacterial strain underwent DNA purification with the
MagMAX™ CORE Nucleic Acid Purification Kit 100 (Thermo Fisher Scientific). Libraries were
prepared using the Illumina Microbial Amplicon Prep Kit, and whole-genome sequencing was
performed using the Illumina NextSeq 1000 platform. During the postmortem examination, the fish
exhibited signs of cutaneous hemorrhagic suffusion, an enlarged spleen with diffuse whitish circular
areas, and cerebral congestion. From all the organs examined, 1-2 mm colonies were isolated within 48
hours, exhibiting translucency and non-hemolytic properties on Blood Agar. All bacterial isolates were
identified as coccobacilli, KOH positive, non-motile, positive for oxidase and catalase, unable to grow
on TCBS and Chromogenic Agar, and exhibited an API20E 2005004 profile, indicative of positive
reactions for ADH, VP, and glucose fermentation. The phenotypic, biochemical and proteomic
characteristics supported a presumptive identification of P.d. piscicida. The MIC values detected were:
2 pg/ml for erythromycin and <1 pg/ml for florfenicol and flumequine, while the inhibition zones were
as follows: 22 mm for amoxicillin, 22 mm for ampicillin, 30 mm for doxycycline, 37 mm for
enrofloxacin, 35 mm for oxytetracycline, 33 mm for trimethoprim/sulfamethoxazole, and 35 mm for
tetracycline. In silico analysis of the sequenced strain provided a genomic sequence of 4.2 Mbp (> 600
contigs, 40.8% GC, average vertical coverage >200X). The species assignment for P. damselae was
further confirmed through rMLST and ANI on the GTDB database. Gene annotation further confirmed
the piscicida subspecies (UreC gene absent) and evidenced the presence of the plasmid virulence factors
Aip56, frpA, and type Ill secretion system encoding genes. No genes associated with antimicrobial
resistance were predicted. The draft genome assembly was submitted to the NCBI database (NCBI
Identifier: GCA_052601115.1), representing, to date, the first public genomic dataset of a P. d. piscicida
strain from an Italian laboratory.
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Lactococcus garvieae, Lactococcus petauri and Lactococcus formosensis are recognised as etiological
agents of piscine lactococcosis, a condition that has been affecting Italian aquaculture since the early
1990s and has been associated with considerable economic impact. To our knowledge, this is the first
report of L. formosensis subsp. formosensis in farmed rainbow trout (Oncorhynchus mykiss) within
Europe. In 2024, seventy trout were examined in the Piedmont region (Northern Italy) as part of a routine
health surveillance programme. Bacteriological and molecular investigations revealed L. garvieae in
four specimens (5.7%), while L. formosensis subsp. formosensis was detected in a single fish showing
mild clinical signs, confirmed through 16S-23S rRNA ITS sequencing. Phylogenetic reconstruction
placed the isolate within the L. formosensis lineage, distinct from both L. garvieae and L. petauri.
Comparative virulence profiling indicated closer similarity between L. petauri and L. formosensis subsp.
formosensis, although the latter showed a unique biochemical pattern and showed high susceptibility to
antimicrobial agents commonly employed in aquaculture. These findings underscore the importance of
continued monitoring and the application of advanced diagnostic approaches to better understand the
epidemiological significance of this bacterium and to inform potential preventive and control strategies.

This study was carried out within the framework of the project RESILTROUT—Resilient Aquaculture to
Global Changes: Research Supporting the Italian Trout Farming Sector, funded by the Italian Ministry
of Agriculture, Food Sovereignty and Forests through the supply chain programme RESILTROUT-
6CFP (code 23E03) and approved under MASAF Decree No. 399082 of 28 July 2023 (CUP:
J18H23000800007).
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Lactococcosis is a widespread infectious disease with major economic and sanitary consequences for
the rainbow trout aquaculture. While Lactococcus garvieae has long been recognized as the primary
causative agent, recent findings have identified Lactococcus petauri as an additional potential agent.
Selective breeding has been proposed as a promising and sustainable strategy for controlling fish
infections; however, the immunological basis underlying resistance and susceptibility remains poorly
characterized in fish. In this study, we conducted an in vivo challenge trial with L. petauri (injected
intraperitoneally, 100 CFU/fish) in two genetically selected rainbow trout lines categorized as resistant
(R) and susceptible (S). Fish were monitored for post infection mortality and sampled at 1- and 7-day
post-infection (dpi) to assess hematological, humoral, and molecular immune responses.

Regarding the infection outcome, no mortality was observed in both the resistant and susceptible fish
until day 7, therefore it has been classified as a sub-clinical event. No significant differences were
observed between the experimental groups and between the time points of sampling concerning the
leukogram, even if lymphocytes relative percentage was numerically higher on 7 dpi compared to 1 dpi.
Assessment of non-specific humoral parameters (i.e. lysozyme, peroxidase, antiprotease activity, total
protein, and immunoglobulins) showed that lysozyme activity was the only parameter exhibiting
significant differences (»p<0.05), being particularly increased the activity in resistant/susceptible fish at
7-dpi compared to resistant fish at 1 dpi. Finally, this study investigated a panel of immune genes related
to innate responses for the first time upon L. petauri-infected resistant and susceptible rainbow trout.
Cytokine (IL-8), MHC-II, antimicrobial peptides (CATH-1 and -2, HEP), acute phase proteins (SAA,
PTX), inflammatory mediator enzyme Cyclooxygenase (COX)-2, complement factors (C3 and C5) and
caspases (Casp-3 and -8) were evaluated at 1- and -7dpi in both trout lines. Almost for all the genes
considered, significant differences in expression were found between the different time points of the
sub-clinical infection, even though only numerical differences were observed between the susceptible
and resistant fish.

These findings, taken together, will contribute to a knowledge baseline regarding trout immune and
inflammatory response against L. petauri as a first report of its kind, characterized by significant
modulation of lysozyme activity, and tissue-specific gene expression kinetics. Therefore, they may
guide the researchers along further investigations and in the development of targeted prevention
strategies against L. petauri in aquaculture.

This study was supported and funded by the SUPERTROUT PRIMA project (Project ID: 1433)
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SCUTICOCILIATOSIS CAUSED BY PHILASTERIDES DICENTRARCHI (CILIOPHORA,
SCUTICOCILIATIDA) IN GILTHEAD SEA BREAM (SPARUS AURATA)
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Scuticociliatosis is a severe systemic infection, generally leading to high mortality outbreaks, of
saltwater aquatic species. Several genera of ciliates, namely Philasterides, Miamiensis and Uronema,
have been associated with this parasitosis. These ciliates are generally free-living organisms, typically
scavengers, which feed on debris and suspended particles (e.g. bacteria, microalgae, protozoans) but in
some circumstances, mainly associated with high fish biomass or debris load, stress and the presence of
pre-existing lesions, they can become opportunistic histophagous endoparasites. Once entered the body,
the parasites rapidly spread and increase in number through binary fission to all internal organs causing
diffuse necrosis and inflammation. Death generally occurs when parasites reach the brain causing severe
encephalitis. Outbreaks of scuticociliatosis in aquaculture settings have been observed in multiple
aquatic species as European sea bass (Dicentrarchus labrax), turbot (Scophthalmus maximus), japanese
flounders (Paralichthys olivaceus), silver pomfret (Pampus argenteus) and numerous have also been
the reports in shark species held in public aquaria, as in zebra sharks (Stegostoma fasciatum), Port
Jackson sharks (Heterodontus portusjacksoni), and Japanese horn shark (Heterodontus japonicus).

In January 2025, three carcasses (38 —50 cm S.L.) of Gilthead sea bream (Sparus aurata) were submitted
to 1ZSVe laboratory for evaluation. The farm veterinarian referred a creeping mortality observed in a
concrete tank housing about 2.000 fish kept for breeding stock replenishment purposes. Water
temperatures during the outbreak ranged between 14-17 °C. The main findings observed during
anatomopatological examination were prolapsed rectum, haemorrhagic ascites, petechial haemorrhages
in testicles, visceral fat and swim bladder, catarrhal enteritis with intestinal dilatation, severe encephalic
congestion. Bacteriological examination of spleen, kidney, encephalon and testes tested negative or with
scarce non-specific polymicrobial growth. Histological examination of internal organs highlighted the
massive presence of ciliates in the seminiferous tubules and in the stroma of the testis, in the exocrine
pancreas and in visceral fat, with parasites found also in the intestinal and gastric lumen and in the brain.
According to the morphology of observed parasites, a case of systemic scuticociliatosis was suspected.
To identify the scuticociliate involved in the infection, total genomic DNA was extracted from the
affected tissue using the QlAamp DNA Mini Kit (QIAGEN). A short fragment of the small-subunit
ribosomal RNA gene of the pathogen (approximately 350 bp) was amplified by end-point PCR and
sequenced by Sanger (Parama et al., 2006), producing a sequence identical to those of Philasterides
dicentrarchi and Miamiensis avidus available in GenBank. To distinguish between these two similar
and closely related species, a second gene (a-tubulin) was analysed (De Felipe et al., 2017), and the
sequence obtained (approximately 250 bp) allowed the identification of Philasterides dicentrarchi.

To date, there are no available treatments for scuticociliatosis. To avoid the further spread of the parasite
towards healthy tanks, the whole batch of Gilthead sea bream was sacrificed.

This is the first report of scuticociliatosis by Philasterides dicentrarchi in Gilthead sea bream. The
severity of the infestation and the lack of treatment possibilities make the preventive measures
fundamental to avoid the risk of high mortality episodes: good farming practices, in particular the
frequent cleaning of tanks and low stocking densities, and the prompt stamping-out of affected batches
are to date the only way to deal with the disease.
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Cardiocephaloides longicollis (Rudolphi, 1819) is a trematode widespread distributed along the
Mediterranean coasts. The life cycle involves two intermediate hosts. Adult parasites colonize the
digestive tract of their definitive hosts, predominantly seagulls. Eggs are released by the host's feces
into the seawater where they hatch. The released miracidia swim freely in marine waters, penetrate the
first intermediate host (snails), and proliferate massively through asexual reproduction, transforming
into sporocysts and cercariae. The cercariae emerge from the snails and penetrate the fish skin,
considered as second intermediate host. Once penetrated, the cercariae migrate and encyst in the fish
brain as metacercariae. Cardiocephaloides longicollis is trophically transmitted to the definitive host
when infected fish are consumed by seabirds. Cardiocephaloides longicollis metacercariae localize
mainly in the fish midbrain’s optic lobes, imperiling both vision and motor control and significantly
altering the fish host behavior. Infested fish swim near the surface showing an abnormal swimming
behavior pattern, which makes them easily caught by fish-eating birds.

The aim of this study is to investigate the presence of Cardiocephaloides longicollis in seagulls and
four fish species in the Mediterranean area. Between 2024 and 2025, 15 seagulls died in the rescue
centers of Catania, Messina, and Palermo were analyzed. Specifically, weighing, measuring, and
externally inspecting the specimens, necropsy and parasitological examination of intestinal tract were
performed.

At the same time, 129 fish (84 Pagellus acarne, 30 Pagellus erythrinus, 10 Boops boops and 5 Pagellus
bogaraveo) caught in the Tyrrhenian Sea were inspected for C. longicollis metacercariae in the brain.
All brains were observed under a stereomicroscope, and all metacercariae found were counted,
clarified and mounted for morphological analysis. All 15 seagulls examined were identified as
belonging to the species Larus michahellis. Their weight ranged from 488 g to 1 kg. Four out of 15
sea gulls tested positive for digenean flukes in the upper gastrointestinal tract. Specifically, the number
ranged from 3 to 38 individuals per bird. Three positive birds came from the Messina and 1 from
Catania rescue center, all of them were females. The parasites were stained and mounted for
subsequent identification. Morphological analysis allowed to identify them as C. longicollis adult
specimens. The examined fish weighed between 31 and 400.5 g. Their total length ranged from 14 to
27 cm. Sixteen out of 129 fish analyzed (P = 12.4%) had metacercariae in the brain, all P. acarne, thus
the prevalence of P. acarne was 19%. All metacercariae were morphologically identified as C.
longicollis. This survey represents the first contemporary study on C. longicollis in the same area both
in definitive and one intermediate host. The prevalence in adult specimens is significantly lower than
that reported in other Italian survey in Campania (55%). Our study marks the first record of C.
longicollis in P. acarne recorded in Italian waters. Several research conducted in Spain, clarified the
life cycle and migration of cercariae in intermediate hosts. Species such as P. acarne inhabit deep sea
waters and would not be easy prey for fish-eating birds. This demonstrates how the presence of
metacercariae in the brain, causing a marked abnormal swimming behavior pattern, can facilitate their
capture by predatory birds. Furthermore, some studies underline the impact of bycatch and
unsustainable disposal of dead fish that should be considered as a risk for both animal and human
health.
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Emerging aquatic pathogens represent a critical yet often underestimated threat to biodiversity, fisheries,
and aquaculture. Among them, Sphaerothecum destruens (the “Rosette Agent”) has gained particular
attention for its broad host range, high pathogenicity, and cryptic transmission dynamics. This obligate
intracellular parasite, closely associated with the invasive topmouth gudgeon (Pseudorasbora parva),
has been implicated in severe population declines of freshwater fish across Europe. Despite its
recognized ecological and economic impacts, knowledge of its distribution and host spectrum remains
incomplete, particularly in southern Europe. Here, we report the first detection of S. destruens in Italy,
providing novel insights into its spread and host associations in the Po River basin, one of Europe’s
largest and most ecologically important freshwater systems.

Fish were sampled in August 2024 from three sites along the metropolitan stretch of the Po River
(Moncalieri, Murazzi, San Mauro) using standardized electrofishing protocols. Water quality parameters
were simultaneously measured to account for environmental variability. Anatomopathological
examination revealed no visible lesions in captured fish, underscoring the parasite’s ability to establish
asymptomatic infections. Molecular analyses targeting the 18S rRNA gene confirmed S. destruens DNA
in four Barbus barbus individuals and detected additional potentially positive samples in B. barbus, P.
parva, and the native goby Padogobius bonelli. Prevalence varied across sites: 3.45% in Moncalieri,
19.23% in Murazzi, and 5.26% in San Mauro. Species-specific prevalence was notably high in P. parva
(50%) and P. bonelli (33.3%) at Murazzi, while B. barbus showed site-dependent infection rates ranging
from 4.17% to 42.86%.

These findings expand the known host range of S. destruens, documenting its presence in both native
and non-native fish, and highlight the ecological variability that shapes infection dynamics. The results
confirm the pivotal role of invasive P. parva as an asymptomatic reservoir, while also demonstrating
the pathogen’s capacity to infiltrate native assemblages. The lack of clinical signs in infected fish reflects
the parasite’s cryptic nature, which enables prolonged undetected transmission and complicates
surveillance.

This first report of S. destruens in Italy has major implications for conservation and biosecurity. The
parasite’s silent spread in the Po River basin underscores the urgent need for proactive monitoring,
integration of molecular diagnostics into fish health assessments, and management strategies targeting
invasive reservoirs. By combining ecological, molecular, and biosecurity perspectives, these results
provide an essential baseline for mitigating the ecological and economic risks posed by S. destruens in
Italy and beyond.

This study was funded by the Italian Ministry of Health, project code: IZS PLV 09/21 RC: “La

BlOdiversita acquaTica nell’era del climate cHange: patogeni emeRgEnti e contAminanTi organici
persiStenti — BIOTHREATS”.
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Marine aquaculture plays a pivotal role in food production, and the evaluation of fish welfare is now of
paramount importance, both from the perspective of optimising production and that of consumer
concerns. Gilthead seabream (Sparus aurata), a key Mediterranean farmed species, is being reared under
both conventional and organic farming systems, highlighting the need for science-based welfare
evaluation tools.

The study made a comparison between the welfare of seabream in two sea cage farms located in Sardinia
(Italy). One of these was managed with conventional practices (Golfo Aranci), while the other was
certified under organic standards (Stintino). The experiment spanned a period of approximately four
months. A multidisciplinary approach was applied, integrating classical indicators (growth, stress and
immune-related physiological markers) with innovative biotelemetry. Blood samples were taken at the
beginning and end of the experiment to assess various haematological (e.g. red blood, haemoglobin,
platelets) and biochemical markers (lactate, glucose, cortisol, IGF1, total protein). Concurrently,
electronic tags equipped with accelerometers and depth sensors were surgically implanted to monitor
swimming activity and vertical distribution of a subset of seabreams. This provided continuous data on
behavioural patterns and energy expenditure for approximately 100 days. A range of statistical analyses,
including univariate and multivariate methods, were conducted to assess variations between sites and
changes over time.

The results highlighted both inter-site and temporal variability. Overall, the results demonstrated various
patterns depending on the parameter under consideration. The multivariate approach revealed that fish
from Stintino exhibited higher welfare, characterised for instance by enhanced growth and a high total
protein content, potentially indicative of an enhanced immunological status. Furthermore, the lower
acceleration observed in fish from Stintino suggests a lower reliance on anaerobic metabolism compared
to fish from Golfo Aranci, despite higher lactate levels. The greater reliance on anaerobic metabolism
in fish from Golfo Aranci compared to Stintino could indicate that fish from this conventional farm may
be less prepared to cope with future stressful events due to their lower metabolic energy reserves.
Prolonged and intense swimming activity may have a detrimental effect on the health and welfare of
fish over time. Growth differences observed in this study are, however, more likely attributable to
different ages of the fish between the two sites rather than different metabolic allocations. Differences
in metabolic balance between sites may be attributable to a number of factors, including differing
environmental conditions, variations in rearing methods (e.g. feed, stocking density) and potential
interactions with species/predators around the sea cages. Telemetry data also confirmed diurnal activity
rhythms, with marked differences in vertical distribution between the sites, likely influenced by
environmental drivers and predator presence. Finally, the acceleration data suggested feeding-
anticipatory behaviour, in agreement with previous studies published in the literature.

The detailed analysis of growth, health and welfare traits in this study provides valuable insights into
the patterns observed at both sites. However, interpreting welfare is inherently complex due to its
multifactorial nature, which can lead to conflicting indications from different parameters. The multi-
parameter approach adopted in this study offers a valuable contribution to an overall assessment of
welfare. Despite certain limitations, this study provides valuable baseline data for a range of parameters,
contributing to a broader understanding of the welfare of S. aurata farmed in open sea cages. The results
obtained may serve as a useful reference for future research in this area. Further studies are required to
better explain the inter-individual, inter-site and temporal variability observed.

This study was founded by Ministry of Health RC 05/2021 (Autorizzazione del Ministero della Salute n°
522/2023-PR)
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The European sardine (Sardina pilchardus) represents one of the most important small pelagic fish
species in the Mediterranean Sea, both for its ecological role as a “wasp-waist” species within marine
food webs and for its high commercial value. Despite this dual importance, knowledge on its health
status is still limited.

This study investigated 321 individuals collected monthly over a 12-month period in the Central Adriatic
Sea (GSA 17). Health assessment was carried out through biometric indices and histopathological
examination of liver tissue. Additional analyses included evaluation of otoliths for age determination,
fishing effort data, and detection of parasitic infections.

Findings revealed a critical situation: nearly all individuals displayed hepatic lesions (necrosis,
vacuolization, vascular alterations) of varying severity. Numerous oocysts were observed in both hepatic
and gonadal tissue. Their morphology is consistent with coccidia (family Eimeridae), possibly belonging
to the genera Eimeria or Goussia, although further molecular investigations are required to confirm this
hypothesis. The high prevalence of these parasites, sometimes associated with reproductive phases,
suggests that the energetic trade-off between reproduction and immune defense may increase
susceptibility to infection. In gonads, the extent of parasitization may also impair gametogenesis, with
possible consequences for fertility and recruitment. For this reason, theri localization in both hepatic
and gonadal tissues suggests a potential dual impact: impairment of liver function and reproductive
capacity.

Statistical analyses highlighted significant correlations between melanomacrophage density, age, size,
and reproductive stage, pointing to chronic stress conditions in the population. The observed alterations
indicate a potential influence of environmental stressors such as pollution, climate change, and fishing
pressure.

This work can be considered both a preliminary and pilot study, aimed at characterizing the health status
of Adriatic sardines. The frequent occurrence of oocysts of coccidia, together with chronic
histopathological alterations, suggest a possible role in the decline of sardine health and reproductive
efficiency, with potential implications for stock abundance. These results provide the basis for future
veterinary and ecotoxicological monitoring programs, essential for safeguarding the species, preserving
marine ecosystems, and ensuring sustainable fishery management.
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Conservative sampling of protected animal species involves methodologies designed to minimize
disturbance, risk, and legal/ethical concerns while gathering necessary data for conservation, often using
non-lethal techniques. This involves a combination of standardized field observations and diagnostic
tests. Pinna nobilis, a large Mediterranean bivalve, has been protected under European Directive
92/43/EEC since 1992 due to its ecological importance. Since 2016, however, populations have faced
repeated Mass Mortality Events (MMEs), largely driven by pathogens such as the protozoan
Haplosporidium pinnae and various Mycobacterium species (Carella et al., 2023a). Recent studies also
implicate virus presence: Carella et al. (2023b) reported a ~20 nm Picornavirus named P. nobilis
Picornavirus (PrnPv) infecting the immune cells of Italian (Venice lagoon) and Spanish (Murcia and
Catalunya) population. This virus induces immunosuppression, making individuals more susceptible to
opportunistic infections and further threatening the species’ survival.

The present study evaluated the health state of the P. nobilis population in Faro Lake, a coastal lagoon
within the Capo Peloro Nature Reserve (Sicily, Italy). Seasonal surveys were conducted over three years
(2022-2025) as part of the LIFE PINNARCA project (LIFE20 NAT/ES/001265). Standardized visual
censuses at nine stations recorded, tagged, and measured live individuals in situ. A conservative
sampling (Prot. MATTM 0016478 del 05/03/2020, renewed in 2023, Prot. MASE 0208559 del
19/12/2023) included mantle biopsies and haemolymph collection without animal sacrifice, to maximize
data while minimizing harm. Isolated immune cells were examined via transmission electron
microscopy (TEM) and cytology for cellular morphology and pathology and used for RNA-based qPCR
to detect specific pathogens. Nucleic acid extractions from mantle biopsies revealed widespread
infection of P. nobilis by the virus PnPv, present in all samples. The protozoan parasite Haplosporidium
pinnae was detected in half of the individuals, while acid-fast bacteria appeared in 2 individuals. TEM
confirmed systemic distribution of PnPv, suggesting it plays a major role in host pathology. These
findings confirm the reliability of performing a complete multi-tissue non-lethal diagnostic sampling for
the MME:s of the pen shell P. nobilis.
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Aguaculture is one of the fast-growing food production sectors, source of high-value protein for human
nutrition, increasingly playing a central role in the global economy. Climate changes affect the quantity,
quality and seasonality of water resources. This involves to inevitable changes in aquatic ecosystems.
Also promoting the onset of physiological stress of fish leading to susceptibility to infectious diseases
representing an economic burden on aquaculture and a limitation to its growth. Aquatic systems that
sustain aquaculture are undergoing significant changes as a result of global warming, and these changes
are expected to worsen in the future. In particular, major challenges for trout production are represented
by infectious, parasitic diseases and thermal stress.

Among infectious diseases, lactococcosis, caused by Lactococcus garvieae, Lactococcus petauri and
Lactococcus formosensis, is a re-emergent bacterial disease that severely impacts global aquaculture,
particularly under warm water conditions. Characterized by high mortality and economic losses, its
management is challenged by limited efficacy of treatments and vaccines, especially under field
conditions. Similarly, proliferative kidney disease (PKD), caused by Tetracapsuloides bryosalmonae,
represents a significant threat to salmonid farming in Europe and North America, with high mortality
rates in rainbow trout. Treatment or vaccine are not available. Both diseases are temperature-dependent
and more prevalent in farms with surface water supply, favouring outbreaks.

Despite growing concern in Italian aquaculture, no trout commercial genetic lines resistant to
lactococcosis, PKD, or thermal stress have been developed yet. Therefore, genomic selection of resilient
fish lines could be used as an adaptation strategy to support aquaculture production and counteract
environmental changes.

Scientific research is increasingly focused on the application of innovative technologies to support
production, with Genome-Wide Association Study (GWAS) approaches gaining prominence for
identifying genetic variants associated with important traits such as disease resistance and tolerance to
environmental stress. The project "RESILTROUT — Resilient Aquaculture to Global Climate Change:
Research Supporting Italian Rainbow Trout Production " employs a GWAS approach based on single
nucleotide polymorphism analysis to identify genetic markers associated with resilience to infectious
and parasitic diseases. In this project, GWAS will be conducted using a commercial medium-density
SNP array on dead and survived fish in natural outbreaks. The use of such approaches not only
contributes to genetic improvement of farmed species but also promotes more sustainable aquaculture
practices capable of addressing the environmental and production challenges facing the sector.

Research funded by Italian Ministry of Agriculture, Food and Forestry, RESILTROUT-6CFP Supply Chain
Program, Project Code 23E03
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Cauliflower Disease, or stomatopapillomatosis, is a disease described in the European eel (Anguilla
anguilla) and whose etiology is still uncertain. In the current case presentation, we report a similar
condition occurring in an adult mediterranean moray (Muraena helena) housed in an exhibition tank
of the Aquarium and Civic Hydrobiological Station of Milan, which for several months had been
exhibiting proliferative lesions in the oral cavity, associated with a reduced appetite and progressive
weight loss. Pathological and clinical findings will be discussed by comparing it with reports in eels
and with available reports on terrestrial animal species.

During the clinical examination under sedation, skull radiographs were taken (a direct digital system
was used with an FDR D-EVO C24 panel, which was covered with a waterproof, radiolucent bag, and
dedicated software on a laptop (VetRad, Digitec S.r.I.). The X-rays (performed with Orange 1040F tube,
80 kV -20 mA) ruled out bone alterations or signs of osteomyelitis; simultaneously, bioptic samples
were taken from the oral mucosa, used for cytological imprint and further formalin fixed for histology.
The clinical approach to this moray eel was oriented towards environmental and nutritional
management. Regarding the environment, the animal was moved to a dedicated quarantine tank, where
some tubes were provided as shelter, was possible to optimize water quality and reduce human
interference (noisy public, flashes for repeated photographs, etc.). Regarding nutrition, the choice of
foods of a suitable size for the altered food prehension caused by oral lesions was adjusted, along with
multivitamin supplementation and the administration of food using long forceps near the mouth to
minimize prehension effort and the risk of trauma.

Cytological findings were consistent with mucin engulfed goblet cells, and histological examination
disseminated exophytic papillary proliferations were observed, characterized by marked hyperplasia
of goblet cells. Additionally, the oral mucosa was multifocally ulcerated with hemorrhages. Due to
environmental and nutritional enhancements, the animal regained an acceptable body condition score (4
to 6) and an active exploratory behavior.

The present pathological condition was considered compatible with Cauliflower disease and shows
how a correct management may achieve a satisfactory life quality for the animal, despite pathological
condition persistence. The case confirms the therapeutic and management difficulties of oral
stomatopapillomatosis in a moray eel and highlights how a multidisciplinary approach, integrating
clinical, environmental, and nutritional management, can be crucial in maintaining animal welfare,
emphasizing that targeted interventions on diet and habitat become central tools for ensuring long-
term acceptable living conditions.
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Since aquaculture represents a constantly developing sector, it becomes fundamental in fish farming
to provide useful tools for assessing welfare, both for their sustainability and for consumer protection
(food safety).

The study was carried out as part of research funded by the Italian Ministry of Health. The objectives
were both the identification of laboratory parameters and the preparation of a check list to be used in
the welfare assessment of sea bream farming.

A draft welfare assessment checklist for official control was prepared, following the structure of the
ClassyFarm System used for other species (mammalians). Evaluation criteria considered included,
for example, the dedicated staff and their training, structures and equipment, freedom of movement
and available space, feeding (type and methods of administration), biosecurity, and ABMs (Animal
Based Measures).

In formulating the check list, the peculiar physiological and behavioral characteristics of fish were
examined, as they are significantly different from other species, along with the multiplicity of farmed
fish species, the different environments, and farming methods (marine and freshwater aquaculture).
These conditions make it difficult to define valid and easily applicable evaluation criteria.

Among the main critical issues encountered were the differences between structures and equipment
(cage systems at sea and tanks on land), the presence of alarm systems, the difficulty of inspection,
and the adoption of biosecurity measures.

The results obtained represent a starting point for defining an official control checklist to be applied
in both marine and freshwater fish farms.

This study was founded by Ministry of Health IZS SA 02/2018 RC
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Caligids of the genus Caligus (Copepoda, Caligidae) are marine ectoparasites of considerable concern
for finfish aquaculture due to their capacity to compromise fish health and productivity. These copepods,
characterized by a dorsoventrally flattened body and a life cycle with both free-living and parasitic
stages, feed on mucus, skin and blood, causing lesions, stress, and immunosuppression that may
predispose fish to secondary infections. In the Mediterranean mariculture context, where European
seabass (Dicentrarchus labrax) and gilthead seabream (Sparus aurata) dominate production, Caligus
minimus has been consistently reported as a relevant ectoparasite of seabass, with potential economic
impact under intensive farming conditions. Conversely, caligid infestations in seabream appear sporadic
and are often poorly characterized, highlighting a gap in knowledge on host specificity and
epidemiology.

Research was conducted at a fish farm located in eastern Adriatic Sea, farming S. aurata and D. labrax.
In this farm, mortalities in gilthead seabream are usually associated with the gill fluke Sparicotyle
chrysophrii. In May 2025, five cages of one-year-old gilthead seabream (50-140 g) experienced an
unusual increase in daily mortality above the levels normally caused by S. chrysophrii infections.
Affected fish exhibited reduced feeding activity and abnormal swimming behavior. This prompted a
targeted parasitological investigation. A random sample of 10 fish was collected from one affected cage.
Parasitological examination included macroscopic inspection of the skin and the first two gill arches on
the right side of the fish. Skin samples with attached parasites were fixed in 10% neutral buffered
formalin for histology. Sections were stained with Hematoxylin and Eosin.

Copepods collected from the skin and gills were examined under a stereomicroscope for morphological
identification. Morphometric observations were made under a light microscope and by Scanning
Electron Microscopy. A subset of specimens was subjected to molecular analysis for species
identification.

In all the fish, numerous mobile copepods were observed on the skin. Morphological analysis identified
the parasites at genus level as belonging to a Caligus species.

Female specimens (n=13) and male specimens (n=7) were measured for the total length (excluding
caudal rami) the cephalothoracic shield (length and width, excluding extensive marginal membrane),
the genital complex (length and width) and the abdomen (length and width).

No match in morphometry was found within the species of genus Caligus already described in the
Mediterranean Sea.

Histopathology of the skin reveals, around the attachment site of the parasite, erosion of the epidermis
and, in the hypodermis, the presence of inflammatory infiltrate with lymphocytes and macrophages. In
some sections presence of bacterial aggregates together with necrosis and mild hemorrhages were also
observed.

The images obtained with the Scanning Electron Microscope allowed to observe further taxonomic
characters useful for future description of the specimens under study. Morphological features and
molecular studies, are currently underway to assess the possible presence of an undescribed parasite in
Mediterranean aquaculture.
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Sustainable aquaculture requires integrated approaches to safeguard animal health and welfare while
minimizing antimicrobial use.

This study, carried out on fish and shellfish sampled from three different farms along the Italian coasts,
aimed to identify the main parasitological and bacteriological microorganisms and their potential
involvement as etiological agent of health issues in the farming environments under study. Several
marine species were investigated, combining parasitological and bacteriological monitoring together
with biofilm assessment on different matrices, to provide a comprehensive framework of the health
status and possible management strategies in Mediterranean aquaculture.

Samplings involved gilthead seabream (Sparus aurata), European seabass (Dicentrarchus labrax),
meagre (Argyrosomus regius), mussels (Mytilus galloprovincialis), and oysters (Ostrea edulis and
Crassostrea gigas) from cage-based farms located in Thyrrenian sea. Between January 2023 and August
2025, a total of 1.360 fish and 218 shellfish were collected during 35 sampling sessions from sea cages
and an Integrated Multitrophic Aquaculture (IMTA) system. Fish were subjected to necropsy,
parasitological and bacteriological exams, while shellfish and fish target organs were processed for
histology. Bacterial isolates were identified phenotypically by MALDI-TOF and genotypically
confirmed trough molecular methods; representative isolates were subjected to antibiotic susceptibility
test (Kirby—Bauer, CLSI guidelines). Biofilms were sampled from cage substrates and ropes,
disaggregated, and analyzed for bacterial composition. In vitro assays evaluated also biofilm formation
by pathogenic bacteria under varying conditions.

Parasitological analyses confirmed Sparicotyle chrysophrii as the most prevalent and pathogenic
parasite in gilthead seabream. In flat oysters (O. edulis), severe infections by digenean trematodes
(Prosorhynchoides sp.) were observed, causing severe damage to the gonads and digestive gland,
resulting in loss of gonadal function in nearly half of the specimens. Mussels showed occasional, low-
intensity infections by Nematopsis sp. and microsporidia. Bacteriological investigations identified
Gram-negative pathogens such as Vibrio harveyi, Aeromonas veronii, and Photobacterium damselae
subsp. piscicida, as well as emerging pathogens Lactococcus garvieae and Piscirickettsia sp. Antibiotic
susceptibility test revealed overall sensitivity to authorized antimicrobials, although resistance was
observed in A. veronii and L. garvieae, underscoring the need for alternative control strategies. Biofilm
analyses detected multiple Vibrio spp. and P. damselae subsp. damselae on cage surfaces, some isolated
also from the fish in the cage. In vitro assays confirmed strong biofilm-forming capacity of V. harveyi
under optimal conditions and enhanced biofilm production by A. veronii at 25°C, particularly in seabass
isolates.

The obtained results highlight the importance of integrated health monitoring and pathogen surveillance
taking into consideration the possible interaction between different biotic factors within sea cage
farming systems. The detection of significant parasitic burdens and antimicrobial-resistant bacteria
emphasizes the need for innovative, non-pharmacological approaches to maintain biosecurity and
animal health in intensive farming systems.

Acknowledgements: National Recovery and Resilience Plan (NRRP), Mission 4 Component 2 Investment 1.4 -
Call for tender No. 3138 of 16 December 2021, rectified by Decree n.3175 of 18 December 2021 of Italian Ministry
of University and Research funded by the European Union - Next Generation EU. Project code CN_00000033,
Concession Decree No. 1034 of 17 June 2022 adopted by the Italian Ministry of University and Research, CUP
J33C22001190001 (Department of Veterinary Medical Sciences, Universita di Bologna.
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Climate change and the increasing implementation of intensive farming have led to more frequent
disease outbreaks in aquaculture, often requiring antibiotic treatments to mitigate the losses caused by
bacterial pathogens that can suddenly induce severe disease and mortality. Consequently, the problem
of antimicrobial resistance (AMR) has become increasingly important in aquaculture, both due to the
limited number of authorized antibiotics and the implications that AMR can have on the sustainability
of fish production. Recently, the administration of probiotics to reduce or avoid the use of antibiotics in
controlling bacterial fish diseases has generated increasing interest in the global aquaculture field.
Probiotics are living microorganisms that, when administered at appropriate doses, can promote a
healthy balance of gut bacteria in animals resulting in various benefits such as preventing the invasion
of harmful pathogens, improving digestion, promoting growth and resistance, and increasing survival
rates.

The aim of this study was to evaluate the effects of administering the probiotic Bacillus velezensis to
European sea bass (Dicentrarchus labrax) kept in an experimental RAS at ULPGC- MBS (Marine Bio-
Assays Station) and challenged by with an intraperitoneal (I.P.) infection with Vibrio harveyi. The
probiotic was administered through the diet for 30 days, followed by an in vivo challenge with V. harveyi
to assess whether the D-18 strain could enhance host resistance to infection. Biofilm formation in tanks
was also investigated to analyze its composition and if there are antagonistic interactions between the
two bacterial species. At the end of the trial, the survival rate of the fish was evaluated and analyses on
possible changes in the intestine were performed by histology and metagenomics.

Although no significant differences were found in the metagenomics of the tank biofilm and the gut
microbiome, mortality rates showed that the probiotic provided effective protection against the
pathogen. In addition, changes in gut morphometry and in the composition of the gut microbiome and
environmental biofilm were also observed. The results obtained confirm the possible role of probiotics
in the prevention and control of bacterial diseases in farmed fish, thus potentially reduce the use of
antimicrobials in aquaculture.

The authors gratefully acknowledge the support provided by the PROFISH: TNA AQUAEXCEL Project (28740).
Part of the research was carried out under the National Recovery and Resilience Plan (NRRP), Mission 4
Component 2 Investment 1.4 — Call for tender No. 3138 of 16 December 2021, rectified by Decree n.3175 of 18
December 2021 of Italian Ministry of University and Research funded by the European Union — Next Generation
EU. Project code CN_00000033, Concession Decree No. 1034 of 17 June 2022 adopted by the Italian Ministry of
University and Research, CUP J33C22001190001.
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Piscine lactococcosis is a septicemic disease recognized as one of the most relevant bacterial infections
affecting salmonid aquaculture worldwide. It is responsible for significant economic losses in farmed
rainbow trout (Oncorhynchus mykiss), particularly in Mediterranean countries, where high water
temperatures during summer often exacerbate outbreaks. However, the presence and impact of this
disease in wild salmonid populations remain poorly understood, with only sporadic reports available in
the scientific literature.

In the present study, we describe the occurrence of Lactococcus garvieae infection in free-living brown
trout (Salmo trutta) inhabiting Piedmont (Northwest Italy) in 2025. Following observations of unusual
swimming behavior, lethargy, and increased mortality in the natural population, four individuals were
collected for branchial anemia. Bacteriological analysis yielded pure colonies of Gram-positive cocci,
later identified as L. garvieae through mass spectrometry MALDI-TOF (Matrix-Assisted Laser
Desorption/lonization Time-Of-Flight) and by the amplification of 16S-23S rRNA Internal Transcribed
Spacer following the method provided by Stoppani et al. (2023). To our knowledge, this represents one
of the first detailed reports of lactococcosis affecting wild brown trout in Italy. The detection of L.
garvieae in a wild salmonid population raises important epidemiological concerns, suggesting that wild
fish may act as potential reservoirs and vectors for the pathogen. These findings emphasize the need to
better understand transmission dynamics between farmed and wild fish, the role of environmental
factors in disease emergence, and the potential consequences for both biodiversity conservation and the
sustainable management of freshwater ecosystems.
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In late spring 2025, an unusual mortality event occurred among common carp (Cyprinus carpio) in Lake
Candia (Piedmont, Italy). Initially, it was assumed that this mortality was due to pollution following
heavy rainfall in the previous days. However, the fact that only one species was affected, namely the
common carp (Cyprinus carpio), and subsequent investigations of fish samples taken from these
mortalities told a different story. Of the fish analysed, only two underwent a thorough necropsy, which
revealed enophthalmos with ocular haemorrhage, ovarian retention, enteritis, visceral fat haemorrhage
and gill necrosis. The other fish were too decomposed for this type of analysis. A bacteriological analysis
was also performed on the kidney, which tested positive for Pseudomonas spp. and Carnobacterium
maltaromaticum. A gill sample was taken from all fish examined to test for CEV (Carp Edema Virus)
and KHV (Koi Herpes Virus). The protocol developed by Engelsma et al. (2023) was used for KHV
research and the method described by Lovy et al. (2018) for CEV. All samples tested positive for both
viruses. The unusual mortality of common carp observed in Lake Candia represents a significant case
study in the complex interaction between viral pathogens affecting freshwater fish populations. This
case emphasizes the vulnerability of carp populations to viral diseases, particularly under environmental
stress conditions that may act as cofactors enhancing pathogen virulence. For aquaculture and natural
ecosystems, these results reinforce the need for continuous health surveillance, rapid diagnostic tools,
and the development of biosecurity measures aimed at preventing the introduction and spread of these
viruses. Looking forward, further research should focus on understanding the dynamics of CEV and
KHYV coinfections, their epidemiological interactions, and the influence of environmental parameters on
disease outbreaks. Moreover, the exploration of immunological responses in carp to multiple concurrent
infections could provide valuable insights for the design of effective management strategies, including
the potential development of vaccines or targeted prophylactic measures. Ultimately, integrating field
monitoring with laboratory investigations will be crucial for mitigating the impact of such emerging
viral diseases on both farmed and wild carp populations.
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Mycobacterium chelonae is a rapidly growing non-tuberculous mycobacterium known to cause
opportunistic infections in aquatic organisms, including fish, amphibians, and reptiles. Reports in axolotl
(Ambystoma mexicanum), a neotenic amphibian widely used in research and increasingly popular in
ornamental aquaculture, remain scarce. In this study, we report the first confirmed identification of M.
chelonae in an ornamental axolotl from an aquarium in Italy.

Affected animal presented with non specifical clinical signs, including letargy and cutaneous nodules.
Coltural examination was provided on kidney and spleen using Stonebrik as colture media al 30+2 °C.
After 15 days on coltural media it can be observed little yellow colonies grown on Stonebrik. Ziehl-
Neelsen (ZN) staining confirmed the presence of alcohol-acid resistant bacteria. DNA extracion was
provided by using freeze-boiling method. Species identification was carried out through amplification
and sequencing of the 16S rRNA gene, allowing taxonomic classification of the isolate as
Mycobacterium chelonae.

This finding highlights the importance of considering mycobacteriosis in the differential diagnosis of
axolotl diseases, with relevant implications for both animal welfare and colony management. The study
also underlines the zoonotic potential of non-tuberculous mycobacteria and emphasizes the need for
biosecurity and monitoring programs in both research facilities and ornamental breeding contexts.
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Abstract:

Mediterranean brown trout’s abundance is declining mainly due to introgressive hybridization with non-
native domestic strain. Conservation projects apply supportive breeding to increase native populations
and reduce introgression. Yet, the lack of synchrony between males and females of confined wild
spawners makes it complicated. Cryopreserving semen might resolve this issue; thus, we wanted to test
whether frozen-thawed semen would produce healthy and viable offsprings. For freezing, male trout
fresh semen was collected, evaluated singularly at 4°C using the CASA software system, pooled (P1=3
males, P2=2 males) and diluted at a 1:4 ratio with Fish Freezing Medium and then packaged in 0.25 ml
straws. Freezing was done using programmable freezing equipment (-13.6°C/min until -140°C), then
immersion in LN.. Thawed semen had acceptable sperm parameters for fertilization with 16 and 22%
motility and 10.7 and 16.2% progressive spermatozoa for P1 and P2 respectively. Fresh semen
parameters were not evaluated because the process was directly done in the field. Two females (F1, F2)
were collected on two different times, eggs from each female were divided in two beakers for fresh and
frozen fertilization. Results of F1xP1 were 89.4 vs 60.9% fertilized and hatched, 3.1 vs 32.8%
unfertilized, 6 vs 4.7% dead, 1.5 vs 1.6% malformed embryos from fresh vs frozen semen respectively.
Results of F2 x P2 were 84.4 vs 38.6% fertilized and hatched, 6.7 vs 50% unfertilized, 8.9 vs 11.4%
dead with no malformation from fresh vs frozen semen respectively. The hatchlings (n=307) were then
released in the wild. This shows that although frozen semen produces lower fertility than fresh semen,
it can still be used as a valid method for conservation purposes, reducing the males’ time in captivity.

Project funded by the Regional Department of Environmental Protection (STNPF) Project for the
management and valorization of the Mediterranean Trout in Sardinia (Register D.G. 248/28.06.2018)
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Mycobacterium pseudoshottsii is a slow-growing, non-tuberculous mycobacterium of the
Mycobacterium marinum complex, associated with chronic granulomatous disease in several marine
fish species. Thanks to biomolecular techniques able to distinguish closely related mycobacterial species
from M. marinum, piscine mycobacteriosis caused by M. pseudoshottsii has been increasingly observed
also in Mediterranean aquaculture. In particular, it was recently reported in European sea bass
(Dicentrarchus labrax), gilthead seabream (Sparus aurata), and red drum. However, data on red
drums Sciaenops ocellatus from the Tyrrhenian Sea are limited.

This study investigated an outbreak involving 12 red drums (S. ocellatus) in a marine farm located in
the Tyrrhenian Sea between June and August 2025. The fish, imported from Israel, were subjected to a
quarantine period, which was completed only after bacteriological and virological examinations yielded
negative results. Affected fish exhibited mild skin hemorrhages and low mortality. Necropsy revealed
multifocal whitish nodules ranging from miliary granulomas in the kidneys to larger nodules up to 1 cm
in diameter in the heart and in an enlarged spleen; discolored liver was also noted. Samples of spleen,
liver, kidney, and heart were examined using Ziehl-Neelsen (ZN) and Gram staining on fresh smears,
and processed for histopathological examination with hematoxylin—eosin (HE) and ZN stains. The
examined fish samples (n = 12) showed the presence of acid-fast bacilli in multiple organs (spleen, liver,
heart, and kidney) when stained with ZN. Histology confirmed the granulomatous nature of the lesions
with a central necrotic core, where numerous acid-fast bacilli were observed, consistent with the findings
in fresh smears. Spleen, liver, and kidney samples (n = 6) were subjected to molecular analyses targeting
the 16S rRNA and heat shock protein (hsp65) genes, followed by sequencing and phylogenetic analysis.
The 16S rRNA sequences showed 99.85% identity with both M. marinum and M. pseudoshottsii,
consistent with previously reported data in the literature. Comparison of the hsp65 sequences with
reference strains (M. pseudoshottsii, M. shottsii, and M. marinum) and with Italian field isolates of M.
pseudoshottsii (genotypes G1, G2, and G3) revealed 100% identity with M. pseudoshottsii genotype 1.
These results provide new evidence of M. pseudoshottsii infection in farmed red drum in the Tyrrhenian
Sea. The study highlights the importance of integrated diagnostic approaches combining histopathology
and molecular typing for early detection and management of mycobacterial infections in Mediterranean
aquaculture, considering the challenges of cultural examination. Mycobacteriosis can significantly
affect fish production in intensive farming systems; further epidemiological data are needed to determine
whether the reported cases of mycobacteriosis caused by M. pseudoshottsii in farmed red drum are
isolated or could pose a more serious threat to Mediterranean aquaculture.
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FOLLOW-UP AND TREATMENT OF A POST-TRAUMATIC ABSCESS CAUSED BY
PUTATIVE FUSOBACTERIUM SP. IN KOI CARP (CYPRINUS CARPIO)
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The koi carp (Cyprinus carpio) market is a constantly growing aquaculture sector, with a value
exceeding $2 billion in 2024. The trade of this ornamental fish is well established nowadays, with several
shipping companies able to provide adequate and safe transport of the animals even over considerable
distances. However, accidents can sometimes occur. In March 2025, two koi carp (chagoi ginrin variety;
45 — 60 cm S.L.; 3 — 3.5 Kg) were bought from Japan by an Italian reseller and were shipped to Italy.
At the arrival, one of the two fish was dead, while the second one presented an exposed fracture of the
left pectoral fin spiny ray and dorsal abrasions with scale loss. The owner initially treated the abrasions
with iodine solution, solving the lesion in a couple of weeks, while the fracture was not treated. The skin
on the fracture healed, but within few days, the owner observed the formation of a bulk located on the
left flank, dorsally to the pectoral fin. Ventrally and cranially to the fin, three small suppurative lesions
were observed shortly after the development of the bulk. In May, since the bulk was increasing in size,
the owner started a treatment with enrofloxacin (1.M. 10 mg/Kg/die for 10 days). At the end of the
treatment, the NRL for fish, mollusc and crustacean disease of the 1ZSVe was contacted by the owner
to evaluate the case since no improvement was observed. The visit was performed on-site to avoid
transport-related stress to the fish. The animal was housed in an external tank (30 m3— 18°C) together
with some other koi carp, all apparently healthy. Before the manipulation, a sedation with tricaine (40
mg/L) was applied. The bulk was the size of an orange, it was not ulcerated and local oedema of the
scale pockets was observed. At the palpation, the affected area presented a soft consistency and the three
suppurative lesions were still active. According to the anamnestic data and the clinical presentation, a
post-traumatic fistulated abscess was diagnosed. To decrease the pressure elicited from the abscess in
the area, IZSVe’s personnel performed a partial drainage of the abscess. About 20 mL of necrotic
material were drained with a syringe, obtaining a dense, creamy and malodorous fluid. Under light
microscopy abundant inflammatory cells and the massive presence of rod-shaped, not-motile bacteria
were observed. Bacteriological examination was conducted on blood agar 5% sheep blood incubating
the plates at 22°C under aerobic and anaerobic conditions. After 24 hours of incubation, the plate kept
in aerobiosis did not present any growth, while a profuse growth of small (about 1 mm), grey and
belatedly viridant colonies was observed in the blood agar plate kept in anaerobiosis. Under light
microscopy, the bacteria were rod-shaped and not motile. To achieve isolate’s identification,
amplification and Sanger sequencing of a portion of the 16S rRNA and of the ITS 16S-23S were applied.
Preliminary 16S rRNA results indicate the isolate as belonging to the Fusobacteriaceae family; based
on the kind of lesion observed and on a bibliographic review of all genera belonging to this family, the
isolate was hypothesized to be a putative Fusobacterium sp. Antimicrobial susceptibility testing was
performed through MIC and disk-diffusion method under anaerobic conditions. No or extremely limited
inhibition halos and concurrent high MIC values were observed for erythromycin, flumequine and
sulfamethoxazole/trimethoprim, while the other tested molecules, namely amoxicillin, doxycycline,
enrofloxacin, florfenicol and oxytetracycline, yielded more promising results. Nevertheless, the lack of
interpretative criteria makes speculative any further interpretation. The prosecution of the antimicrobial
treatment with enrofloxacin was suggested, with the assumption that the reduced volume of the abscess
may facilitate the penetration of the drug and therefore its resolution. Together with the systemic
treatment, the daily topic application of Manuka honey (mixed with a commercial hand-cream to
increase its durability in situ) was recommended. This honey, commonly used in zoos and public
aquaria, is characterized by a high antibacterial activity and some of its compounds have been associated
with skin regeneration. After few weeks the abscess disappeared and the three fistula healed.
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Proliferative Kidney Disease (PKD) is a major parasitic disease in salmonids, with serious economic
and health impacts in aquaculture. It is caused by the myxozoan Tetracapsuloides bryosalmonae, which
requires two hosts: freshwater bryozoans (invertebrates) and salmonid fish (vertebrates). Infective
spores enter mainly through gills, spreading via circulation to kidney, spleen, and liver. In rainbow trout,
the posterior kidney is the main replication site, combining excretory and immune functions. Although
rainbow trout are “dead-end” hosts, they develop severe signs: gill anemia, kidney proliferation,
splenomegaly, hepatomegaly, ascites, and lethargy. High water temperatures worsen disease, enhancing
parasite replication, weakening immunity, and increasing vulnerability to secondary infections. Clinical
signs appear late in disease, limiting the usefulness of macroscopic diagnosis in early stages. As part of
the RESILTROUT project, this study investigated the prevalence and progression of PKD in a rainbow
trout farm located in Cuneo (Piedmont, Italy), employing an integrated approach correlating T.
bryosalmonae detection with clinical signs and opportunistic bacterial coinfections. Trout were sampled
from three distinct sectors (1, 2, and 3), naturally exposed to parasite-contaminated water. Over 700
were analyzed using end-point PCR of kidney and spleen samples to detecting parasite, while
histopathology exam identified associated lesions. In addition, a bacteriological examination was
performed from kidney tissue to detect the presence of possible coinfections. In Sector 1, infection
prevalence was 22.1%, with exclusive renal and splenic positivity at 7.5% and 15%, respectively. Most
frequent clinical findings included proliferation of kidney tissue (84.74%), splenomegaly (45.8%),
enteritis (45.7%), and hepatic hemorrhage (23.7%). Despite the kidney being the primary site of
replication and damage, higher splenic PCR positivity reflects its lymphoid role and the disease stage,
as parasite DNA can persist in the spleen during subclinical or remission phases. In Sector 2, combined
kidney-spleen pools revealed 72.8% positivity, with proliferation of kidney tissue (9.9%), splenomegaly
(7.4%), enteritis (4.4%), and hepatic anemia (1.4%). Most positives (69.4%) showed no macroscopic
alterations, indicating subclinical or recovering infections. Sector 3 exhibited a lower prevalence (3.5%),
but affected individuals displayed severe lesions including proliferation of kidney tissue (66.7%), gill
hypermucosity (66.7%), hemorrhage (66.7%) and splenomegaly (33.3%), and suggesting advanced
disease or strong immunopathological responses. Opportunistic bacterial coinfections were detected in
18.6% of positives in Sector 1 and 10.6% in Sector 2, while absent in Sector 3, highlighting PKD-
induced immunosuppression and potential exacerbation of tissue damage. These results emphasize the
necessity of an integrated diagnostic approach combining molecular and clinical-pathological
assessments for effective PKD management and the development of preventive strategies in rainbow
trout aquaculture.

Research funded by Italian Ministry of Agriculture, Food and Forestry, RESILTROUT-6CFP Supply
Chain Program, Project Code 23E03
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MASS MORTALITY OF WHITEFISH (COREGONUS LAVARETUS) IN LAKE
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In July 2024, Lake Campotosto (AQ), the largest artificial reservoir in the central Apennines, was
affected by a mass mortality event of Coregonus lavaretus. The episode, reported by ASL1 L’Aquila
and jointly investigated with ARTA Abruzzo and IZSAM “G. Caporale”, was characterized by a
remarkably high number of affected individuals, exceeding previously documented mortality events in
the same basin.Field surveys were carried out with sampling of fish and lake water, followed by
anatomo-histopathological, parasitological, bacteriological, and biomolecular examinations. All
examined specimens showed severe gill damage due to massive infestation by Ergasilus sieboldi, a
parasitic copepod crustacean. Identification was confirmed through morphological observation and 28S
rDNA sequencing (Identity 99.7%). Gill lesions were characterized by edema, lamellar necrosis,
epithelial hyperplasia, and parasites with egg sacs.

Parasitic alterations were associated with opportunistic infections by Aeromonas sobria and A.
salmonicida, isolated from gills and internal organs, which exacerbated the clinical condition, leading
to severe respiratory and systemic impairment.

Environmental analysis showed hydrochemical parameters within normal ranges; however, the event
occurred during a period of drought and high temperatures. These factors, known to favor copepod
proliferation and opportunistic pathogens, likely enhanced fish stress and the spread of ergasilosis.
This case confirms the multifactorial role in the pathogenesis of fish kills and highlights the need for
preventive and management measures: regular monitoring of fish populations, density reduction,
removal of infected individuals, introduction of less susceptible species, and the application of
biosecurity measures.

In the context of climate change, the prevention of ergasilosis and the protection of C. lavaretus
populations in artificial reservoirs require integrated strategies of surveillance and ecosystem-based
management
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Regulation (EU) 2016/429, known as the Animal Health Law (AHL), replaced the previous animal
health rules by introducing a harmonized regulatory framework based on the principle “prevention is
better than cure”. The AHL adopts a risk-based approach, emphasizing surveillance for the early
detection of diseases and focusing on prevention, eradication and good farming practices. A key aspect
is biosecurity, recognized as a priority prevention tool and placed under the direct responsibility of the
operator. Each establishment must therefore have a specific plan in place and appoint a person
responsible for its implementation. Delegated Regulation (EU) 2020/691 complements the AHL by
providing detailed provisions on biosecurity measures to be implemented in approved aquaculture
establishments (fish, mollusks, and crustaceans) and during the transport of aquatic animals, with the
aim of reducing the risk of introduction and spread of listed or emerging diseases. The prescribed
measures include: functional separation of spaces, access control, disinfection of equipment and
vehicles, and monitoring of the health status of animals. Moreover, traceability of live animal movement,
personnel and equipment are considered of great importance by this EU legislation. In response to the
new European framework, Italian Ministry of Health issued a Legislative Decree (Number 136/2022),
which reaffirms the central role of prevention through health surveillance entrusted to adequately trained
operators. Article 10 also provides for the issuance of ministerial decrees to define the practical
application of biosecurity measures, differentiated by farmed species and type of production of farms.
As far as aquaculture is concerned, in autumn 2024 the Ministerial Decree of 25 September 2024
(“Biosecurity requirements for recognized aquaculture establishments and related activities”) was
published, largely reflecting the provisions already set out in Delegated Regulation (EU) 2020/691.
Subsequently, in May 2025, the Operational Guidelines on Biosecurity in Aguaculture were approved,
providing operators with practical tools and data collection templates useful for drafting the biosecurity
plan. With the approval of the Italian Ministry of Health, they are published on the official website of
the Istituto Zooprofilattico Sperimentale delle Venezie (www.izsvenezie.it/documenti/temi/pesci-
molluschi-crostacei/normativa/biosicurezza/linee-guida-biosicurezza.pdf) and are available for public
consultation.
In addition to the preface and introduction, the above-mentioned Guidelines include the following
annexes:
— Annex 1: Relevant definitions
— Annex 2: I&R system: Management sheets for the aquaculture section and reference
terminology
— Annex 3: Requirements for the recognition of establishments regarding the implementation of
biosecurity measures
— Annex 4: Identification of risks of introduction and spread of infectious diseases and related
biosecurity best practices (fish, mollusks and crustaceans)
— Annex 5: Biosecurity requirements for recognized vessels and mobile structures
— Annex 6: Biosecurity manual template — fish and crustaceans
— Annex 7: Biosecurity manual template — mollusks
— Annex 8: Biosecurity manual template — recognized vessels and mobile structures
The issuance of these Guidelines has enabled the uniform and standardized application of biosecurity
measures across the territory, translating the European and national regulatory framework into concrete
and user-friendly tools. These guidelines represent a key technical support for operators but also serve
as a reference point for competent authorities during official inspections. In this way, disease prevention
in aguaculture becomes a shared responsibility, capable of combining animal health protection,
environmental safeguarding, and the economic sustainability of production.

50



P13

CULTIVABLE BACTERIAL COMMUNITIES IN THE HAEMOLYMPH OF THE BLUE
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The blue crab (Callinectes sapidus), an invasive alien species that has rapidly expanded in the Northern
Adriatic Sea since 2023, represents a potential vector for marine pathogens. This study aimed to
characterise cultivable bacterial communities in crab haemolymph and seawater, with particular
attention to the identification of potentially pathogenic taxa and their ecological implications. Between
June 2024 and February 2025, 420 crabs of different size classes were sampled in the Sacca di Goro
lagoon (lItaly), alongside environmental water samples. Bacteriological analyses revealed seasonal and
size-related differences in bacterial prevalence and load, with higher colony-forming unit (CFU) counts
in large crabs compared to smaller individuals. The dominant taxa belonged to the genus Vibrio, with
V. parahaemolyticus prevailing in summer and autumn, and V. splendidus dominating in winter. Some
species, including V. crassostreae and V. harveyi, were found only in larger crabs, while others, such as
V. alginolyticus, occurred across size classes. Antibiotic susceptibility testing showed variable resistance
patterns, underlining the relevance of haemolymph-associated bacteria as both potential pathogens and
reservoirs of antimicrobial resistance. These findings provide the first seasonal characterisation of
cultivable haemolymph-associated bacteria in invasive blue crabs from the Adriatic Sea and highlight
their possible role in host health, ecosystem interactions, and aquaculture biosecurity.
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Viral encephalopathy and retinopathy (VER), caused by Betanodaviruses belonging to the Nodaviridae
family, affects more than 120 species of wild and farmed marine fish, causing various mortality events
and economic losses in aquaculture. Mass mortality events caused by VER, particularly the RGNNV
genotype, were reported in farmed sea bass, sea bream, and wild grouper in the Mediterranean Sea. In
literature, no cases of betanodavirus in Dactylopterus volitans and Balistes capriscus were reported and
the aim of the work was to describe the first case of VER recorded in these species. Between September
and October 2024, three B. capriscus and two D. volitans, stranded in Italy, along the Pizzo Calabro
(VV) and Belvedere Marittimo (CS) coasts, were examined to investigate the probable cause of death.
During necropsy, all fishes showed corneal opacity and megalic liver. In both flying gurnards,
hyperinflated swim bladder and brain congestion were also observed. Grey triggerfish showed collapsed
swim bladder, characterized by the presence of a continuous linear lesion with irregular margin;
moreover, in swim bladder, blood clots were observed. A cross section of the eye and encephalon
collected from D.volitans and eye samples from B. capriscus specimens were processed for
histopathological and immunohistochemical (IHC) analyses. Histological evaluation of both eyes and
encephalon revealed congestion of the meningeal and encephalic vessels in the D. volitans specimens.
IHC evidenced a moderate immunostaining in the retinal layer and in the encephalic parenchyma with
no evidence of vacuolation, in both flying gurnard specimens. IHC, in B. capriscus, showed the presence
of immunostaining in the retinal layers in two of three evaluated specimens. IHC reaction was performed
with a rabbit polyclonal serum against Betanodavirus RGNNYV genotype produced in-house (PAb283)
(Panzarin et al., 2016), at the dilution of 1:5000. Eyes and brain samples, collected from each fish and
pooled together, were homogenized and subjected to nucleic acids extraction. Betanodavirus was
detected in all samples by a protocol targeting the RNA2 molecule using primers NOD2-For, NOD2-
Rev and NOD2-P, as indicated by Hodneland et al., 2011. Viral RNA was amplified using the SISPA
method and processed for WGS analysis. Phylogenetic analysis carried out on RNAL1 and RNA2
sequences confirmed the identification of the viruses as belonging to the RGNNYV genotype, proving the
persistence of this genotype in the Mediterranean Sea and revealed a high correlation between sequences
of viruses circulating in the same area. Furthermore, the phylogenetic placement of our samples
indicated a distinct evolutionary relationship among betanodavirus strains infecting B. capriscus and D.
volitans. The genetic separation across the samples may reflect host-specific adaptations or independent
viral introductions into these fish populations. It is essential to study impact viral pathogenicity and
transmission dynamics in marine ecosystems to monitor the presence and spread of this pathogen even
in non-target species, in order to safeguard fish species of commercial interest and/or protect local
biodiversity.
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Neoplasms are rarely reported in elasmobranchs, with a documented prevalence between 0.4% and
0.5%. This finding may suggest a lower oncogenic susceptibility in chondrichthyans, or it may instead
reflect underdiagnosis of neoplasms in relation to the frequency with which such cases are reported in
these species. Among neoplasms, hepatobiliary tumours are particularly rare, with only three cases
described in sharks. In this report, we describe a case of a malignant hepatic neoplasm with metastatic
spread in a female smooth-hound (Mustelus mustelus), previously identified as a facultative
parthenogenetic individual (Esposito et al. 2021), at the Cala Gonone Aquarium (Sardinia, Italy).

At gross examination, the liver presented multifocal, well-demarcated whitish masses, ranging in size
from 0.5 cm to 10 cm, with increased consistency. Similar lesions were observed in the spleen and
myocardium. Histologically, the hepatic parenchyma was multifocally replaced by a poorly demarcated,
non-encapsulated, infiltrative neoplasm, highly cellular and consisting of a proliferation of
predominantly polygonal cells arranged in nests and cords, with eccentric nuclei, dispersed chromatin
and scant cytoplasm. Marked cellular atypia, anisokaryosis and anisocytosis were evident. The adjacent
hepatic parenchyma showed necrosis and an increase in melanomacrophage aggregates. Splenic and
cardiac lesions displayed comparable morphology, with evidence of neoplastic infiltration of the
myocardium.

The histopathological picture was consistent with a poorly differentiated hepatic neoplasm with splenic
and cardiac metastases. To the best of current knowledge, this represents the first reported case of such
a neoplasm in M. mustelus and the first ever documented in a parthenogenetic shark. Further
immunohistochemical investigations are currently underway to define the immunophenotypic
characterisation of the neoplasm. This case highlights the need to strengthen neoplastic screening in
chondrichthyans, particularly in threatened species and those kept in captivity, in order to support early
diagnosis and targeted interventions.
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Lactococcus species are increasingly recognised as emerging pathogens in aquaculture, affecting both
freshwater and marine fish and causing significant economic losses. This work presents two
complementary studies that expand current knowledge on piscine lactococcosis in the Mediterranean
Sea.

Firstly, a retrospective analysis revealed the presence of Lactococcus petauri in European seabass
(Dicentrarchus labrax) farmed in land-based tanks on the south-western Italian coast. The isolate,
originally collected in 2012 and misidentified at the time, confirms that L. petauri has been circulating
in Italian marine aquaculture for over a decade. The strain exhibited a wide antimicrobial resistance
profile, including resistance to B-lactams, fluoroquinolones, and trimethoprim/sulfamethoxazole,
underscoring the importance of re-examining archived isolates with updated diagnostic tools.
Secondly, we describe the first documented outbreak of piscine lactococcosis caused by L. garvieae in
gilthead seabream (Sparus aurata) farmed in the northern Tyrrhenian Sea. In 2024, mortality events
affected 212 fish from three aquaculture facilities (one offshore cage farm and two land-based farms).
Bacteriological and molecular analyses confirmed L. garvieae infection, which was associated with
warm-season conditions and seawater temperatures above 18 °C. These findings highlight temperature
as a key risk factor, consistent with previous reports in other marine species.

Together, these results extend the known host range and temporal presence of Lactococcus spp. in
Mediterranean aquaculture, revealing both historical underdiagnosis and ongoing expansion. They
emphasise the urgent need for improved diagnostic accuracy, targeted biosecurity measures, and the
development of effective vaccination strategies to mitigate the impact of piscine lactococcosis in marine
fish farming.
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Since their discovery, antibiotics have been used to treat infections caused by bacteria, in human
medicine to heal people, but also to save both pets and farm animals in the veterinary field.
Unfortunately, in recent years, their excessive and often inappropriate use has led to the development of
antibiotic resistance, meaning that certain antibacterial molecules are no longer effective because the
bacteria have been able to develop and/or acquire genes that can render the mechanism of action with
which those specific molecules were able to act on the target ineffective. Aquaculture fish are no
exception. In the event of disease outbreaks, they can be treated with antibiotics, and this sector is also
experiencing antibiotic resistance and treatment ineffectiveness, resulting in animal losses and
significant economic damage to the production sector. Currently, in addition to vaccination, probiotic
microorganisms and new, more natural molecules are being sought to help combat bacterial infections
while reducing the use of antibiotics. Among these substances, essential oils seem to have emerged in
recent years as a valuable tool in the fight against the spread of bacterial diseases. Various essential oils
(oregano, lavender, thyme, melaleuca alternifolia, cajeput, lemongrass, cinnamon) or mixtures thereof
were tested to assess whether these substances could have a bacteriostatic and/or bactericidal effect
against L. garvieae isolated from marine fish species farmed in Italy. The study was conducted following
the guidelines of the Clinical & Laboratory Standards Institute (CLSI) by bringing a suspension of the
microorganism under examination into contact with different concentrations of essential oil to find the
MIC (Minimal Inhibitory Concentration) and MBC (Minimal Bactericidal Concentration). The MICs of
the different strains under examination were also established with the antibiotic molecules currently
used in aquaculture. The initial results show that L. garvieae is resistant to individual essential oils. In
fact, at high concentrations of oil, the strains under examination were found to be viable and it was not
possible to determine the MIC and MBC. Cinnamon and a mixture of oils, on the other hand, proved to
be more effective in treating L. garvieae, as it was possible to establish the MIC and, in some cases, the
MBC. These are preliminary results. In the future, other essential oils and mixtures will be tested against
L. garvieae, an emerging pathogen in Italian marine aquaculture, and the sensitivity to essential oils will
be analysed on other pathogenic strains isolated from marine species such as V. anguillarum, V. harveyi,
T. marittimum and P. damselae.
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Aquaculture represents a rapidly expanding livestock sector and, as such, faces sustainability challenges
comparable to those of other intensive production systems. A particularly critical issue concerns
antimicrobial usage (AMU) and its potential impacts on animal health and the surrounding environment.
In Italy, official AMU data are not systematically collected: while some regions have performed the
collection in regional datasets, others lack reliable information. Addressing this disparity is essential to
develop effective nationwide intervention strategies.

Within Italian aquaculture, rainbow trout (Oncorhynchus mykiss) farming holds a central role, as it
constitutes the most extensively produced species, placing Italy among the leading European producers.
Approximately 70% of national trout production is concentrated in the north-eastern part of Italy
(Veneto, Friuli Venezia Giulia e Trentino Alto Adige regions), which encompasses a representative
spectrum of structural, managerial, and environmental conditions across different farming systems.
Trout health is strongly influenced by both farm-level management practices (e.g., biosecurity protocols,
vaccination strategies, and technological infrastructure) and environmental factors (e.g., temperature
and rainfall), which in turn affect water quality and, consequently, animal welfare. Notably, many
bacterial pathologies fall under the category of “conditioned diseases,” i.e., diseases whose occurrence
and severity are closely linked to husbandry and environmental conditions. Since prophylactic measures
are not always available for these diseases, therapeutic use of antimicrobials often becomes necessary.

The research presented here (RC 06/24 - Assessment of environmental, management, and structural
factors for reducing antibiotic consumption in farming and improving the health and welfare of rainbow
trout (TROUTment)) aims to quantify AMU and to estimate trend and dispersion indices of antibiotic
consumption in the provinces of Trento (Trentino Alto Adige Region) and Udine, (Friuli Venezia Giulia
Region) which represent the primary areas of rainbow trout farming in the above mentioned Regions.
This activity constitutes a preliminary step towards the development of a standardized national
methodology, to be integrated into the ClassyFarm informative system dashboard (ClassyFarm is an
informative system developed by the Ministry of Health to monitor livestock farms (data on animal
welfare, biosecurity, slaughter, and antimicrobial consumption) and characterize them according to
risk). Furthermore, potential drivers of increased AMU will be explored, and statistical analyses will be
employed to identify critical management risk factors, with particular emphasis on the relationship
between antimicrobial treatments and vaccination practices. Finally, a set of evidence-based best
management guidelines will be developed and disseminated to operators, with the overarching goal of
improving fish health, reducing antimicrobial dependence, and enhancing overall farm productivity. The
results of the research will be available at the end of 2026.

This research is funded by the Ministry of Health, RC 06/24 “Assessment of environmental,

management, and structural factors for reducing antibiotic consumption in farming and improving the
health and welfare of rainbow trout (TROUTment) ".
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The RESILTROUT project (Resilient Aquaculture to Global Climate Change: Research Supporting
Italian Rainbow Trout Production) aims to identify DNA markers for genomic selection to manage some
of the main challenges for rainbow trout productions; among these the parasitic disease proliferative
kidney disease (PKD) affecting salmonids across Europe and North America, with significant economic
implications for both wild and farmed populations. Tetracapsuloides bryosalmonae (myxozoa) is the
etiological agent of PKD. It is considered one of the most severe parasitic diseases in aquaculture, with
seasonal outbreaks typically occurring between late spring and early autumn, coinciding with elevated
water temperatures. During this period, invertebrate bryozoans release spores which infect fish via the
gills or skin. Parasites then circulate preferentially to organs such as the kidney, spleen, and liver, where
they proliferate. Rainbow trout is an irregular, dead-end host for T. bryosalmonae and only occasionally
survives severe infections with mortality rates reaching up to 95% in hatchery-reared fish. Vaccines and
therapies are not yet available to control PKD. At this purpose a genome-wide association study
(GWAS) was carried out using a medium-density SNP commercial array on dead and surviving fish
from natural outbreaks. Cases were defined through the presence of specific internal lesions, in
particular kidney hyperplasia, spleen swelling and end-point PCR for T. bryosalmonae detection as
described by Kent et al. (1998), amplifying a 435-bp segment of the SSU-rDNA gene. Considering PKD
caused a general immunosuppression, a ranking of infestation was assessed to support the role of T.
bryosalmonae as primary cause of mortality. A Digital droplet PCR (ddPCR) was, therefore, developed
for absolute quantification and phenotype definition, using specific primers and probes described for
real-time PCR by Sieber et al. (2023). Out of 990 total samples analyzed by endpoint PCR, 43% (n=426)
tested positive for T. bryosalmonae. Among these, 368 samples were further analyzed by ddPCR,
allowing quantification of pathogen load and classification into five infestation severity levels: very low
(<10 copies/puL), low (10-99 copies/pL), moderate (100-999 copies/pL), high (1,000-9,999 copies/uL),
and very high (>10,000 copies/pL). The majority of positive samples fell into the moderate, high and
very high categories, representing 81% of the total. Nevertheless all the samples positive at end-point
PCR even if with a low infestation level and in absence of major bacterial pathogens were included in
the GWAS as cases. Moreover, a statistical model considering togheter (date of death, morphometric
parameters, presence of other pathogens, internal lesions, end-point results, DDPCR results) has been
tested. Phenotype definition is one of the bias affecting GWAS studies and the the unambiguous
definition of the cases is substantial to avoid false associations.

Research funded by Italian Ministry of Agriculture, Food and Forestry, RESILTROUT-6CFP Supply
Chain Program, Project Code 23E03
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Rainbow trout (Oncorhynchus mykiss) is one of the most widely farmed freshwater species worldwide,
representing over 90% of global trout production. In Italy, it is the main species cultivated, playing a
central role in the national aquaculture sector. Nevertheless, the intensive farming conditions increase
its susceptibility to different pathogens frequently leading to considerable economic losses. Among the
bacterial diseases, lactococcosis is particularly widespread and poses a major health challenge in
rainbow trout farms across Northern Italy. Lactococcosis is primarily induced by Lactococcus garvieae,
which can cause high mortality rates in rainbow trout, ranging from 50% to 80%. Recent studies have
also identified Lactococcus petauri and Lactococcus formosensis as emerging pathogens for
lactococcosis with clinical signs similar to those caused by L. garvieae.

This study aimed to evaluate the susceptibility of rainbow trout introduced into aquaculture water
naturally harboring L. garvieae. The research is part of RESILTROUT project, aiming to investigate the
resilience of rainbow trout to various farming challenges, including lactococcosis.

A total of 1000 healthy rainbow trout of autochthonous genetic line, sourced from a L. garvieae-free
farm in Piedmont, were introduced into a trout farm in Trentino-Alto Adige where L. garvieae was
naturally present.

Post-mortem examinations of 240 specimens included necropsy and bacteriological sampling from the
kidney and eye. Pure bacterial isolates were obtained and subsequently identified using MALDI-TOF.
Molecular confirmation was performed to distinguish among the three lactococcus species causal agents
of lactococcosis. Data analysis was carried out in R/RStudio.

Lactococcus garvieae was isolated in 26.8% of kidney and 31.5% of eye samples. Other bacterial
species, including Hafnia alvei, Carnobacterium maltaromaticum, C. divergens, Lactococcus lactis, and
Acinetobacter spp. were detected at lower frequencies. Notably, L. petauri was also identified in ocular
samples, although at a very low percentage (0.5%). Spearman correlation analysis revealed a significant
positive correlation between L. garvieae detection (in both kidney and eye) and typical clinical signs of
lactococcosis, including exophthalmos, ocular enucleation, and hepatic petechiae. Conversely, L.
garvieae-negative individuals showed a significant positive correlation with the absence of symptoms
and a negative correlation with exophthalmos, indicating an overall normal condition.

These findings underscore the variable susceptibility and resilience of rainbow trout to L. garvieae under
natural farming conditions, with clear clinical correlations. As part of the RESILTROUT project, this
study contributes to a deeper understanding of host-pathogen interactions and supports the development
of strategies to enhance trout resilience against lactococcosis.

Research funded by Italian Ministry of Agriculture, Food and Forestry, RESILTROUT-6CFP Supply
Chain Program, Project Code 23E03
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Heat Shock Protein 70 (HSP70) is a highly conserved molecular chaperone that plays a pivotal role in
cellular protection, protein folding, and stress response mechanisms. Under normal conditions, HSP70
contributes to maintaining proteostasis. Under stress, its expression is rapidly upregulated to help buffer
the effects of stress. This dual role makes HSP70 both a key component of normal physiology and a
sensitive indicator of stress conditions.

Focusing on aquatic organisms, in particular rainbow trout (Oncorhynchus mykiss) HSP70 has emerged
as a sensitive biomarker to assess environmental stress levels and evaluating the health status of this
species within agquaculture systems. In fact HSP70 production increases significantly when trouts are
exposed to various stressors, including elevated temperatures, heavy metal contamination, oxidative
stress, and pathogenic infections. The main tissues used to study HSP70 in rainbow trouts are gills, liver,
kidney, spleen, muscle and blood.

Detection of HSP70 in rainbow trout can be performed at two complementary levels: protein and
mMRNA. At the protein level, the major techniques used are: western blotting, enzyme-linked
immunosorbent assay (ELISA), and immunohistochemical localization. These techniques enable
quantification and tissue-specific localization of HSP70. At mRNA level the principal techniques are
guantitative RT-PCR, northern blotting, and in situ hybridization. Because transcriptional activation
precedes protein synthesis, these methods are highly sensitive for identifying the earliest stages of the
stress response. Combining protein-level and mRNA-level analyses offers a complete view of HSP70
expression: from gene activation to protein accumulation.

Given that rainbow trout is the most widely farmed freshwater fish species in Italy, the application of
HSP70 as a biomarker of stress holds particular relevance for national aquaculture. Its rapid and tissue-
specific expression offers a powerful tool for ecotoxicological studies, environmental monitoring, and
the promotion of sustainable fish farming practices.
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Lactococcus garvieae is a Gram-positive, facultative anaerobic, non-motile, and non-spore-forming
bacterium. It is the causative agent of lactococcosis, a hyperacute hemorrhagic septicemia of fish.
Lactococcus causes significant economic losses in global aquaculture, affecting numerous commercially
important marine and freshwater species. Recent reports in the Mediterranean area reported mortalities
associated with Lactococcus garvieae in sea bass and sea bream.

In affected fish species, anorexia and abnormal behaviors, such as irregular and spiral swimming, are
initially observed. Subsequently, abdominal swelling, anal prolapse, exophthalmos, and cataracts
appear. In addition, the internal organs appear congested, with an enlarged spleen and liver, and ascitic
fluid may accumulate in the peritoneal cavity. In the most severe cases, affected fish show extensive
hemorrhages and necrosis of the organs, with signs of ulceration and loss of the eyes.

Due to the severity of the outbreaks and the significant economic damage reported, a National
Monitoring and Surveillance Plan for Lactococcus garvieae in the marine environment has been
developed. Its objectives are to assess the epidemiological situation in target species farms and to
develop an appropriate disease prevention and control plan.

Eight Sardinian farms, distributed throughout the region, were monitored. Thirty specimens were
sampled from each farm, with a minimum of five specimens per production unit. Each sample was
subjected to anatomopathological examination and microbiological isolation from the heart and brain.
In subjects with ocular abnormalities, microbiological isolation from the eye was also performed.
Microbiological cultures were carried out on both blood agar plates and Brain Heart Infusion (BHI)
broth. Microbial growths attributable to Lactococcus garvieae were identified using biochemical and
MALDI-TOF methods.

During this monitoring plan, no clinical signs attributable to lactococcosis were highlighted and the
etiological agent was not detected in the samples analysed.

Surveillance data were represented in a tailored dashboard created using POWER BI, as part of the
DATAWAREHOUSE (DWH), a tool of the Epidemiological Centre of the Experimental
Zooprophylatic Institute of Sardinia. DWH enables the centralization and organization of data in a
format optimized for analysis and for supporting both business and laboratory decision-making
processes. The collected data underwent an Extraction, Transformation, and Loading (ETL) process,
ensuring data consistency and quality. Within the platform, data are structured to facilitate fast and
complex analyses, with tables specifically designed for analytical purposes. Aggregate statistics were
created and presented, offering both an overview and the ability to focus on historical trends and
temporal patterns. Moreover, Geographic Information System (GIS) technology was used to spatially
analyze and visualize outputs in order to assess the risk of disease spread across distinct geographical
areas of the island. In the future, this procedure—through continuous data feeding—will enable timely
interventions in the identified areas of interest.
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Vaccination strategies have demonstrated a positive impact in reducing the risk of antibiotic-resistant
bacterial strains. However, compared to other livestock sectors, the availability of commercial vaccines
for aquaculture remains limited. Istituto Zooprofilattico Sperimentale delle Venezie (IZSVe), a public
institute belonging to the Italian Ministry of Health, has established a certified vaccine production
laboratory dedicated to autogenous vaccines. AquaVax is structured into four operational phases,
involving specific Operating Units (O.U.s).

Phase 1: Enhancement of Production Performance and Standardization of Antigen and Autogenous
Vaccine Production Processes for Fish

This phase focuses on implementing and standardizing production protocols mainly for Yersinia ruckeri
biotype 2 and Lactococcus garvieae formulations, laying the foundation for developing monovalent
vaccines (e.g., an autogenous vaccine for lactococcosis in marine species) as well as a bivalent
formulation, which is in high demand among trout farmers. To improve both the quality and quantity of
vaccine provision, a series of trials will be conducted to ensure standardized protocols. Furthermore,
new chemical agents for pathogen inactivation and plant-based oil adjuvants will be tested. The “water-
in-oil” emulsion process will also be standardized. All formulations will undergo both in vitro and in
vivo testing to ensure they are completely non-toxic to fish.

Phase 2: Production of Autogenous Vaccines Targeting Major Bacterial Diseases

Building on the outcomes of Phase 1, priority will be given to developing innovative vaccine prototypes
based on the needs of fish farmers and on the prevalence of bacterial diseases for which no commercial
vaccines are currently available.

Phase 3: Training of Technical Staff for the Standardization of Vaccination Protocols and
Administration Procedures

Theoretical sessions will be complemented by on-site, hands-on and / "on-the-job™ training at selected
farms, involving all relevant staff. These activities will be carried out in collaboration with industry
experts and/or fish farmers association to identify suitable training sites and coordinate the
implementation process. This phase is essential to the success of the project, as field vaccination
practices are influenced by several variables, including farm management, disease seasonality, staff
availability and staff experience.

Phase 4: Evaluation of the Immune Response in Vaccinated Fish Populations According to the
Developed Protocols

The Department of Agri-Food, Environmental, and Animal Sciences (University of Udine) with a long
expertise on farmed fish immunology will assess the effectiveness of the vaccination protocols
developed in the above metioned phases. These evaluations will take place at selected farms, in close
collaboration with farm veterinarians and fish farmers.

Conclusion

The development of fish vaccines requires strong collaboration between research institutions,
pharmaceutical industry, fish farmers and regulatory authorities. An effective vaccination strategy has
proven to significantly reduce the impact of major bacterial diseases and to lower the risk of antibiotic-
resistant in aquaculture.

AquaVax project is funded by the Italian Ministry of Agriculture and Forestry (MASAF)
(CUPJ97G2400013000 - CIG B78B88F147).
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The mediterranean manta ray (Mobula mobular) is an iconic and protected species, endemic to the
Mediterranean basin and only sporadically reported in the eastern Atlantic. Despite its ecological value,
knowledge about its diseases is still very limited. Between May and July 2025, approximately 70 manta
ray specimens were documented stranded or in distress along the coasts of the northwestern
Mediterranean basin, including 35 animals in Spain, 9 in France, and 26 strandings with 5 deaths
recorded in Italy. In this paper, we report the preliminary results of a necropsy conducted on a female
specimen found stranded in Mondragone (CE) in June 2025. The mediterranean manta ray was subjected
to microbiological, molecular, histological and parasitological investigations. During necropsy,
examination of the coelomic cavity revealed moderate serohemorrhagic collection in the cavity and an
inflammatory process affecting the spleen. Preservation conditions did not allow for adequate
pathological evaluation of the brain. For bacteriological examination, samples were plated on Blood
Agar and TSA + 2% NaCl and, isolated colonies were subsequently identified using biochemical tests.
Vibrio alginolyticus was isolated from all organs examined, while Vibrio harveyi, Shewanella algae and
Photobacterium damselae sub. damselae were isolated from heart. Molecular analyses targeting
betanodaviruses, performed using a protocol for the detection of RNA2 molecules, were negative.
Histopathological analyses, performed on samples stained with routine (H&E) and special stains
(Masson's trichrome, Gram, Grocott, Feulgen), provided poor results due to the advanced state of tissue
autolysis. In the intestinal submucosa, were identified blood vessels filled with Gram-positive bacteria
and other, possibly, inflammatory cells. Eyes and brain were processed for microbiota and virome
characterization, respectively, by high-throughput sequencing of the 16S rRNA gene and using SISPA
technology for both DNA and RNA. Characterization of the microbiota in eyes and brain samples
indicated the presence of the following bacterial genera, with significant abundances, mainly of:
Savagea spp. (36%), Vibrio spp. (15%) and Vagococcus spp. (15%). Characterization of the virome
identified only the presence of bacteriophages specific for Vibrio spp. Parasitological examination
performed on gill filaments revealed the presence of copepods, which are fixed, clarified, and subjected
to morphometric measurements under a light microscope. Kroyeria sp. was identified, a copepod that
typically parasitizes various species of selachians but, until now, has never been reported on
mediterranean rays. Furthermore, a new potential parasite species has been isolated from the same gills.
This study did not provide a conclusive diagnosis of the cause of death, although a systemic infection
caused by V. alginolyticus, ubiquitous bacterium of aquatic environments and an opportunistic fish
pathogen, was confirmed. It is therefore plausible that the presence of biotic and/or abiotic
environmental factors may have favoured the pathogenicity of the bacterium, making it implicated in
the cause of death. Our results agree with the analytical findings of other European research groups also
studying the same mass mortality phenomenon in their respective areas. These preliminary data
highlight the urgent need for multidisciplinary investigations to understand the causes of stranding and
strengthen conservation strategies for this vulnerable species.
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Furunculosis is an infectious disease caused by Aeromonas salmonicida, which is present in various fish
species such as Atlantic salmon (Salmo salar), char (Salvelinus alpinus/Salvelinus fontinalis), brown
trout (Salmo trutta fario), marble trout (Salmo trutta marmoratus), grayling (Thymallus thymallus) and
rainbow trout (Oncorhynchus mykiss).

Affected animals may present acute clinical forms with high mortality (especially fry), subacute clinical
forms with the formation of septicaemic-haemorrhagic areas, or chronic forms with skin lesions.

In addition to skin lesions/abscess-like ulcers, which often affect the underlying musculature, A.
salmonicida is capable of releasing strong exotoxins.

The disease appears following stressful events (e.g. stocking density, frequent selection and weighing
operations, handling, squeezing of broodstock, sudden changes in temperature) and, once diagnosed, is
difficult to manage except by administering medicated feed.

In this paper, we present the development of a new autogenous immersion vaccine for rainbow trout,
prepared at the Vaccini Stabulogeni laboratory of the S.C. Officina Farmaceutica dell'lstituto
Zooprofilattico dell'Umbria e delle Marche “Togo Rosati” and used in a farm where A. salmonicida
infection persisted. fry weighing less than 2 grams were selected and divided into three groups: two
groups vaccinated with inactivated vaccine at different antigen concentrations and one unvaccinated
group used as a control.

Vaccination was carried out by immersion for 60 minutes in a small volume of water under strict
veterinary supervision, and no adverse events were observed, confirming the safety of the product.
Twenty-five days after vaccination, the three groups of selected fries were exposed to the pathogen and
monitored clinically and by bacteriological tests. No lesions typical of furunculosis were found in the
treated fry, nor were any positive isolations obtained from bacteriological examination; in the control
group, however, the typical lesions appeared, from which A. salmonicida was isolated, confirmed by
Maldi-Tof.

The results obtained demonstrate the efficacy of the product up to 60 days post-vaccination. After this
period, furunculosis was also recorded in some fry vaccinated with the lowest antigen concentration.
These preliminary results allowed us to evaluate the immunogenic potency of a single administration at
two different concentrations. The next phase of the study will evaluate the best combinations of
immunising dose and number of administrations necessary to optimise the vaccine's efficacy.

Precision autogenous vaccination can be a valid and sustainable tool for managing infection in farmed
salmonids and for increasingly combating the phenomenon of antibiotic resistance in aquaculture.

This study was funded by Italian Ministry of Health with the grant Aquaestrength.
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The increasing demand for fish fry is driving hatcheries toward intensified production, reaching high
rearing densities. In this context, health management and microbiological control are crucial and
essential factors for the success of larval rearing. Among the many aspects to consider when defining a
biosecurity plan, the management and control of live feed, primarily Brachionus plicatilis and Artemia
franciscana in Mediterranean aquaculture, play a central role. This study evaluated the effectiveness of
a combined protocol based on probiotic enrichment of EG SEP-Artemia D-Fense nauplii, aimed at
modulating and controlling microbiota composition. Different probiotic enrichment strategies for
Artemia were assessed compared to negative control: (1) Control EG SEP-Art Artemia, with standard
enrichment and no probiotic addition (I1) “Matured water” technique: direct addition of probiotic (1g/L
of Sanolife® MIC-F, INVE Aquaculture, Belgium) to the enrichment tank 2 hours before nauplii
introduction, without prior germination phase (l11) Post-harvest probiotic treatment with MIC-F of
enriched Artemia before cold storage, after activating the probiotic in water at 30°C for 1 hour. In
treatments (I1) and (I11), EG SEP-Art D-Fense was used to ensure microbiological control during the
hatching phase, while in treatment (1), standard EG SEP-Art was utilized without any microbiological
control measures during the hatching phase. Two groups of gilthead seabream (Sparus aurata) larvae
were fed with Artemia (between 25 and 55 days) derived from control conditions (I) and matured water
(1), following a standard feeding protocol. Microbial evaluation of Artemia included samples from the
control group (1), matured water after 21 hours (I1), and post-harvest treatment after 1 and 6 hours of
cold storage. Larval samples were collected at 50 days post-hatch (dph) from the group fed with control
Artemia and the group fed with matured water Artemia. Analyses were conducted using 16S rRNA gene
sequencing, allowing identification, classification, and quantification of the microorganisms present.
Results from Artemia franciscana analysis showed, in terms of relative abundance, a reduction in
Proteobacteria (mainly Vibrio) in both treated groups compared to the control, and an increase in the
Firmicutes phylum (predominantly Bacilli). These microbial community changes remained stable over
time during cold storage. The findings suggest a concrete possibility to positively influence the microbial
composition of Artemia. In Larvae, the trend shows higher variability in microbial community with
higher relative abundance of Proteobacteria for the control group. In contrast, the group fed with
enriched Artemia from group (I1) shows higher values of Bacteroidetes, indicating a shift toward a more
balanced and potentially health-promoting microbial environment. This suggests that the use of
probiotic-enriched Artemia allows modulation and control of the larval intestinal microbial population,
likely reducing the concentration of potential pathogenic microorganisms in larval rearing. From a
perspective of strengthening biosecurity strategies and preventing bacterial diseases, probiotic
enrichment of live feed emerges as a promising solution to improve larval health and the sustainability
of intensive aquaculture systems.
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The decapod crustacean, Callinectes sapidus (Rathbun, 1896), known as the blue crab, is an invasive
species native to the western Atlantic that in recent years has extended its range into the Mediterranean
Sea, the warming of which has influenced expansion and reproductive success. The present study
allowed to observe the behavioural responses induced by stress in laboratory conditions of the species
C. sapidus, with the aim of improving its management practices. This study reports the observation and
video documentation of an unusual case of autotomy of a female specimen of C. sapidus, triggered by
the stress induced by exposure to the laboratory personnel.

In 2024, a total of 15 female blue crabs from the Adriatic Sea were captured and kept in a net inside a
box and transported to the Slavko Bambir Institute at the University of Messina. The crabs were divided
into three resin tanks (B1, B2, and T6) with a temperature of 23°C and a salinity of 32 %o, equipped with
a mechanical and biological filtration. Only 3 specimens, called CSG1, CSG2 and CSG3, were instead
transferred to a glass tank called G2 with biological and mechanical filter, at a temperature of 23°C and
a salinity 0f 29%o and a 15 cm sand bottom layer to provide a natural substrate and shelter for the animals.
The crabs were fed live mussels and clams of the species Mytilus galloprovincialis and Ruditapes
philippinarum. The animals in resin tanks B1, B2 and T6 did not feed and died on the fifth day of
housing.

The day after other crabs were moved into the G2 tank, the CSG1 specimen showed an autotomy
behaviour when the operator approached the tank by tiring its own cheliped. For this reason, an opaque
curtain was mounted on the front glass of the tank immediately after the event to hide the presence of
the operators to the crabs. No other episodes of autotomy by the other two crabs have been recorded.
Thereafter, CSG1, CSG2 and CSG3 specimens did not show any stressful attitude, showing good
adaptability in captivity and hiding under the sand, only to emerge when feeding.

During the next two days after the autotomy event, CSG1, having only one cheliped, took much longer
time to eat and was attacked by the other two crabs. Subsequently, due to the CSG1 deficiency, feeding
was facilitated by breaking the shell of the molluscs and feeding the animals individually to avoid
clashes between them. This strategy greatly reduced crab fights for food.

Observations conducted on these animals aim to improve understanding of the behaviour of autotomy
in captivity, emphasizing the need to establish guidelines to improve its management and animal
welfare, from transport to feeding.
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The reproductive success of Oreochromis niloticus (Nile tilapia) females is influenced by abnormalities
of the urogenital papilla, related to temperature conditions during the gonadal differentiation phase.
Recently, cases of urogenital papilla dysmorphia with significant reproductive impairment have been
described in females of this species. Ovarian degeneration associated with this anomaly in Nile tilapia
has been classified, on a macroscopic basis, as normal, when the ovaries are bilaterally symmetrical,
with central branched vascularisation and mature oocytes; mild (grade 1), when the ovaries are
occasionally asymmetrical, have altered vascularisation and many atresic oocytes, and severe (grade 2),
when the ovaries are highly compromised, increased in volume and with fluid accumulation. Similarly,
urogenital papilla dysmorphia has also been classified as normal, when the three orifices (anus, oviduct
and urinary pore) are easily distinguishable, mild (grade 1) when the oviduct outlet is less defined, and
finally severe (grade 2) when the animal's belly is very distended and the oviduct outlet is greatly
reduced (Bezerra et al., 2025). A female of O. niloticus measuring 26 cm in length and weighing 577 g,
was reared in a RAS system in a 27 °C water temperature, at Slavko Bambir Istitute. The animal showed
a markedly distended abdomen; thus, it was euthanised with an overdose of MS222 for health
monitoring procedures. On gross examination, an excessively distended ventral region and a conical,
mildly congested urogenital papilla was noted. The anus was clearly visible, while the oviduct and
urinary pore were severely stenosed (grade 2). No alternative openings were found around the urogenital
papilla. Within celomatic cavity, a moderate serous-haemorrhagic exudate was present, and the altered
and asymmetrical shaped ovaries occupied more than half of the cavity. The right ovary, yellowish to
greenish in colour, showed moderate egg retention with a high prevalence of atresic oocytes (grade 1).
The left ovary was transformed into a greenish, highly asymmetrical mass with a waxy consistency,
with completely loss of organ architecture. All organs were routinely processed for histopathological
examination and stained with haematoxylin-eosin (HE). On histology, the right ovary showed multifocal
follicular atresia, with abundant degenerated and retained oocytes; whereas the left ovary was
extensively degenerated, without obvious oocytes, composed of pale eosinophilic amorphous cellular
debris (colliquative necrosis), with multifocal foci of dystrophic mineralization. No morphological
changes, or pathogens were observed in other examined organs. Compared to the two degrees of ovarian
degeneration described by Bezerra et al. (2025), here we describe a case of more severe degeneration of
the ovary, with extensive colliquative necrosis and complete loss of ovarian parenchyma, leading to the
inability to lay eggs. In some recently reported cases, the formation of a new lateral opening in the
urogenital papilla has been observed, restoring the ability to lay eggs in some females, but in our case,
this did not occur. The stenosis of the oviduct, associated with urogenital papilla dysmorphia, prevented
egg laying, thus causing abdominal distension in accordance with Bezerra et al. (2025). Therefore, it is
suggested that individuals with marked alterations of the urogenital papilla must be excluded from
reproduction, as these abnormalities are closely related to severe ovarian degeneration and a drastic
reduction in reproductive performances.
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Red Mark Syndrome (RMS) is a disease affecting rainbow trout (Oncorhynchus mykiss), characterized
by distinct red skin lesions, particularly in market-size individuals. While RMS is non-lethal, it leads to
significant economic losses associated with product downgrading.
Increasing evidence suggests the involvement of an uncultured bacterium belonging to the
Midichloriaceae family (order Rickettsiales), hereafter referred to as the RMS-Midichloria-like
organism (RMS-MLO), as causative agent of the disease. This study aims to shed light on the biology
of RMS-MLO and its potential role in RMS pathogenesis, using a multifaceted investigative approach.
The study was conducted at a single trout farm, sampled monthly over the course of a year, representing
the first investigation to monitor the system beyond periods of active disease outbreaks.
Environmental DNA (eDNA) was extracted from water and sediment samples collected from fish tanks
and analyzed via qPCR to detect the presence of RMS-MLO. These eDNA samples were also screened
for Ichthyophthirius multifiliis, a ciliate parasite hypothesized to act as a vector for RMS-MLO.

Fish were sampled both during outbreak periods and in their absence, and subjected to bacteriological,
parasitological, and histological analyses. Tissue samples from affected skin lesions were processed for
transmission electron microscopy (TEM) to localize the bacterium at the tissue and subcellular level.
To identify other potential vectors or reservoirs among the tank-resident micro- and meiofauna,
individual organisms were isolated from the water, propagated in the lab when feasible, and tested by
gPCR for RMS-MLO DNA. Additionally, eukaryotic metabarcoding of eDNA is currently being
conducted to explore correlations between community composition and RMS-MLO occurrence.
Molecular analyses revealed that RMS-MLO was present in some fish tanks throughout the year, with
up to 89% of water and sediment samples testing positive at specific time points. Typical RMS lesions
were observed in fish sampled in March and April.

The bacterium was identified in tissue sections, particularly within muscle cells. DNA of 1. multifiliis
was detected in a subset of water and sediment samples, with a maximum occurrence of 45% at certain
time points.

Furthermore, RMS-MLO DNA was detected in association with various protists (e.g., amoebae, ciliates)
and metazoans (e.g., nematodes, arthropods, annelids), suggesting that multiple organisms in the aquatic
environment may be involved in the transmission or persistence of the bacterium.
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Eustrongylides excisus is a parasitic nematode (Dioctophymatidae) with a life cycle strictly linked to
freshwater ecosystems and piscivorous birds such as herons and cormorants. Adults reproduce in the
stomach of birds, releasing eggs with feces. Aquatic oligochaetes ingest the eggs, serving as the first
intermediate hosts, while freshwater fish feeding on infected worms acquire the infestive larvae.
Larvae are conspicuous (27-55 mm, reddish) and usually encyst within fish muscle or visceral tissues.
Their migration causes mechanical damage, necrosis, and granulomatous encapsulation. Although
morbidity is generally low, high parasite intensity in small-bodied fish reduces body condition and alters
behavior, increasing susceptibility to predation and enhancing transmission. In fragmented populations,
heavy infestations may impair recruitment, survival, and biodiversity through host range expansion. In
Italy, E. excisus was first reported in 2015 in Lake Trasimeno (Umbria). Since then, further records have
come from Lakes Garda (Veneto/Lombardy), Massaciuccoli (Tuscany), and more recently Candia,
Viverone, and Avigliana (Piedmont), indicating a progressive expansion of the parasite. This study
reports a new occurrence in the Crava Morozzo Natural Reserve (Cuneo, Piedmont). Established in 1979
by LIPU, the reserve covers 290 hectares and includes two artificial basins (Crava and Morozzo) and
several ponds. It is an important wetland for nesting and migratory birds, providing ideal conditions for
parasite persistence. During a sanitary monitoring activity, several individuals of the invasive
pumpkinseed (Lepomis gibbosus) were removed from the reserve. Out of 259 fish analyzed, six harbored
Eustrongylides spp. larvae (prevalence: 2.32%). Infested perch measured 8-10 cm in length (mean
weight ~22 g). The number of larvae per infested fish ranged from one to six, with a mean intensity of
3 larvae per infested host and a mean abundance of 0.07 larvae per fish when considering the entire
population examined. Molecular identification through sequencing of the internal transcribed spacer
(ITS) region confirmed the species as E. excisus. The detection of multiple larvae in small-bodied perch
indicates intense local transmission dynamics. Invasive hosts such as L. gibbosus, although not used for
human consumption, can play an important ecological role as reservoirs. Such dynamics may have
conservation implications in protected wetlands, where already vulnerable fish populations could face
additional parasitic pressure. From a broader perspective, E. excisus also represents a zoonotic concern
when present in freshwater fish species of commercial interest. Although L. gibbosus does not pose this
direct risk, the parasite’s expanding distribution highlights the importance of surveillance across
different fish species, particularly in areas where fish are caught for human consumption. Preventive
monitoring in these contexts is essential to reduce potential health risks. Overall, these findings expand
the known distribution of E. excisus in northern Italy and highlight the necessity of continuous
surveillance. Protected wetlands such as Crava Morozzo, where avian and fish hosts interact intensively,
represent hotspots for parasite maintenance. Long-term monitoring, integrating ecological, veterinary,
and conservation perspectives, will be essential to safeguard biodiversity and to understand the ongoing
spread of this emerging nematode in Italian freshwater ecosystems.
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The introduction of non-native species into the environment has been documented since the Roman
Empire, reaching its peak between the 19th and 20th centuries. Among natural habitats, freshwater
ecosystems rank among the most affected by these introductions. One of the earliest fish species
introduced was the pumpkinseed (Lepomis gibbosus), first recorded in European waters in the late
1800s. Native to eastern North America, the pumpkinseed was initially introduced for aquaculture,
ornamental ponds, aquaria, and as forage fish. Over time, it was inadvertently released into natural water
bodies. Owing to its high tolerance to elevated temperatures and hypoxia, generalist feeding habits, and
strong reproductive capacity, L. gibbosus has successfully established stable populations in many
freshwater environments. Since 2019, it has been officially listed as one of the most invasive freshwater
fish species in Europe.

Invasive species such as L. gibbosus pose significant threats to native fauna, not only through
competition and habitat alteration but also by acting as reservoirs or carriers of parasites and bacteria.
For instance, members of the genus Lactobacillus, frequently found in the microbiota of fish from cold
and temperate environments, can sometimes be associated with high mortality. Of particular concern
are species of the genus Carnobacterium, which have been extensively studied for their pathogenic
potential in fish. Notably, C. maltaromaticum and C. divergens are recognized as opportunistic
pathogens capable of causing infections.

The present study aimed to investigate the occurrence and distribution of Carnobacterium spp. in
pumpkinseed populations from natural freshwater ecosystems in Cuneo Province (Piedmont, Italy).
Sampling was carried out between April and November 2024 in the Crava-Morozzo Nature Reserve
(Cuneo, ltaly). A total of 259 L. gibbosus specimens underwent necropsy, and bacteriological
examinations were performed on the vitreous humour of the eyes and on kidney tissue. Isolations were
carried out on Columbia Blood Agar, with plates incubated at 22 + 2 °C for 72 h. Colony identification
was achieved using matrix-assisted laser desorption/ionisation time-of-flight mass spectrometry
(MALDI-TOF MS) with a VITEK MS system (bioMérieux, France).

Carnobacterium spp. were detected in 18.91% of the specimens examined. Of these, 17.76% were
identified as C. maltaromaticum, while 0.77% were C. divergens. Tissue-specific distribution revealed
a higher prevalence in the eyes, where C. maltaromaticum (14.28%) and C. divergens (0.77%) were
detected, compared to the kidneys, where only C. maltaromaticum was isolated (3.47%).

In conclusion, the detection of Carnobacterium spp. in L. gibbosus from natural freshwater ecosystems
underscores the establishment and spread of these bacteria in the environment. Their presence raises
concerns about potential pathogenic effects on wild fish populations, with possible consequences for
community structure and ecosystem health. Further studies are warranted to elucidate the mechanisms
of infection, host susceptibility, and the ecological implications of Carnobacterium dissemination in
natural aquatic systems.
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Proliferative Kidney Disease (PKD) is caused by the endoparasite Tetracapsuloides bryosalmonae, a
myxozoan belonging to the class Malacosporea. The life cycle of this parasite involves two hosts:
salmonids (primarily Salmo trutta and Oncorhynchus mykiss, the rainbow trout) as intermediate hosts,
and bryozoans (mainly species of the genera Fredericella and Plumatella) as definitive hosts.

When T. bryosalmonae spores are released into the water and encounter a fish host, they infect the gills
and skin, then migrate via the vascular system to the kidneys, where sporogenesis takes place. At the
end of this intermediate cycle, the newly formed spores are excreted into the water through the urine as
malacospores, thereby continuing the transmission cycle.

Due to climate change, the geographic range of PKD has expanded. Water temperatures exceeding 15
°C for more than one month per year favor the proliferation of T. bryosalmonae, leading to severe
economic losses in freshwater aquaculture. Mortality rates of rainbow trout in affected systems can reach
95-100% of the total stock. Over the past 25 years, PKD has been reported across several European
countries, including Switzerland, Austria, the United Kingdom, Norway, Germany, and, more recently,
northern Iceland.

In Italy, the first confirmed cases of PKD in rainbow trout were recorded between 2002 and 2004 in
aquaculture facilities located along 14 hydrographic basins in the northern Po River, within the regions
of Piedmont, Lombardy, and Veneto (Gustinelli et al., 2005).

For the present study, rainbow trout were sampled between July and December 2024 at a trout farm
located in the province of Cuneo (southern section of the Po River basin, Piedmont region), yielding a
total of 781 specimens. Necropsies were performed in the laboratory to collect kidney and spleen
samples, which were homogenized and subjected to PCR analysis to determine PKD positivity. Overall,
34.43% of specimens tested positive for PKD, while 7.88% showed low-level positivity. Only 4.45% of
fish could not be assessed due to advanced post-mortem decomposition.

In conclusion, these findings represent the first report of PKD occurrence in this area of the Piedmont
region, confirming the south-westward spread of the disease into zones previously considered free from
this parasitosis. This study underscores the importance of systematic health monitoring to enable early
detection and the implementation of preventive measures in the Italian trout farming sector, which is
increasingly vulnerable to PKD outbreaks.
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