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WORKSHOP | Mercoledi 12 Giugno, 11.00 - 13.30

INNOVATIVE THERAPIES IN PRECISION MEDICINE:
RNA DRUGS, NANOPATICLES AND GENOMIC EDITING

Moderatori

Tiziana Cannizzo - Universita degli Studi di Torino
Katia Cappelli - Universita degli Studi di Perugia
Maurizio Mazzei - Universita degli Studi di Pisa

Programma

11.00 - 11.30

PNRR National Center for development of gene therapy and drugs with RNA technology:
prospective for research in Veterinary Medicine

Laura Rinaldi - Universita degli Studi di Napoli

11.30 - 12.00
Stimuli-responsive nanoparticles as an innovative strategy for cancer treatment
Giulia Mesiano - Politecnico di Torino

12.00 - 12.30
Extracellular vesicles as theranostic drug delivery vehicles
Roberta Tasso - Universita degli Studi di Genova

12.30 - 13.00
Innovative vaccines: new opportunities for Veterinary Medicine
Caterina Lupini - Universita degli Studi di Bologna

13.00 - 13.30
Genome editing: applications on new breeding tools in livestock
Tad Sonstegard - President & CEO Acceligen



77°CONVEGNO SISVET

Workshop Mercoledi 12 Giugno, 11.00-11.30

77° CONVEGNO SISVET
SOCIETA’ SCIENTIFICA DI RIFERIMENTO | SOCIETA’ ITALIANA DI PARASSITOLOGIA (SOIPA)

TITOLO PNRR National Center for development of gene therapy and drugs with RNA technology: prospective for research
in Veterinary Medicine
. L. Rinaldi', E. Ciccone’, P. Pepe', F. Sepe?, C. Campanile®, A. Bosco', M.P. Maurelli', O. Petillo?, J. Guccione', G.
Autori Oliva®, N.A. Cacciola':2
Affiliazioni 1 Dept. of Veterinary Medicine and Animal Production, University of Naples “Federico II”, Naples — Italy

2 Research Institute on Terrestrial Ecosystem, National Research Council (IRET-CNR) Naples—Italy
3 Institute of Genetics and Biophysics “A. Buzzati-Traverso”, National Research Council (IGB-CNR), Naples - Italy

Testo e Riferimenti bibliografici

Ribonucleic acids (RNAs), including messenger RNA (mRNA), transfer RNA (tRNA), and ribosomal RNA (rRNA), play an important
role in living organisms. In recent years, RNA-based technologies have shown remarkable efficacy in the prevention and treatment
of infectious diseases in humans and animals [1]. In particular, MRNA vaccines are highly effective, inexpensive to produce, rapid to
develop, and safe to administer, suggesting promising applications also in the veterinary field. Currently, most mRNA vaccines have
been developed to protect against zoonotic diseases such as Ebola, influenza, rabies and Zika virus [1].

Accordingly, in 2022, the National Center for Gene Therapy and Drugs based on RNA Technology, funded by the EU National
Recovery and Resilience Plan (NRRP Mission 4 — Component 2, Investment 1.4), and spearheaded by the University of Padua, was
established with the aim to support Key Enabling Technologies related to the “Development of Gene Therapy and Drugs based on
RNA Technology”.

The National Center brings together 46 Italian and international partners from the public, private and corporate sectors and has two
main objectives: (i) increasing the technological know-how necessary to design and deliver RNA-based and gene therapy medicinal
products and (ii) identifying promising candidate drugs/genes for genetic diseases, cancer, metabolic/cardiovascular diseases,
neurodegenerative disorders and inflammatory/infectious diseases. The National Center is structured along a Hub and Spoke
dissemination model. The central Hub manages and coordinates research program activities, while the 10 Spokes focus on translating
research results into the development and manufacturing of personalized medicines. Specifically, Spoke 5 focuses on coding and
non-coding RNA as therapeutic targets, vehicles, or biomarkers for inflammatory and infectious diseases.

Among parasitic diseases, cystic echinococcosis (CE) has been selected to be investigated within the National Center. CE is a
worldwide zoonotic parasitic disease caused by the larval stages of the tapeworm Echinococcus granulosus. To date, the control of
CE has been a public health priority due to the difficulties in diagnosis and treatment. Despite the availability of therapeutic agents,
e.g. benzimidazoles, to treat intermediate hosts, these approaches have proven to be ineffective. Therefore, novel chemotherapy
alternatives and drug targets are urgently needed to improve control programs against CE. Non-coding RNAs have been identified
as potential diagnostic targets and therapeutic candidates for metacestode infections. In particular, some miRNAs, including mir-71,
have been shown to be involved in parasite development [2]. In this sense, the main objectives of this task are: (i) identifying and
characterizing non-coding RNA involved in different parasite stages and (ii) discover potential new drug targets against CE. The
research results could form the basis for the development of innovative control strategies against CE based on RNA technology.
Finally, the novel approaches developed using Echinococcus as a “parasite model” could also be used to control other parasitic
infections.

[1] Phan et al. RNA therapeutics for infectious diseases. Prog Mol Biol Transl Sci., 204, 109-132, 2024.
[2] He et al. miRNAs and IncRNAs in Echinococcus and Echinococcosis, Int J Mol Sci 21(3): 730. 2020.

This research was funded by EU funding within the MUR PNRR National Center for Gene Therapy and Drugs based on RNA
Technoloay (Project no. CNO0000041, RNA).




77°CONVEGNO SISVET

Workshop Mercoledi 12 Giugno, 11.30-12.00

77° CONVEGNO SISVET

SOCIETA" SCIENTIFICA DI RIFERIMENTO Politecnico di Torino

TITOLO Ultrasound and smart biomimetic nanoparticles: innovative therapeutic approach against cancer.
Giulia Mesiano @, Marco Carofiglio 2, Giada Rosso 2, Veronica Vighetto 2, Valentina Alice Cauda @.
Autori
Affiliazioni a Department of Applied Science and Technology, Politecnico di Torino, C.so Duca degli Abruzzi 24, 10129 Turin, ltaly.

Testo e Riferimenti bibliografici

Cancer represents the primary cause of morbidity and mortality worldwide. Over the past few decades, there have been significant
advances in cancer treatment, including surgery, chemotherapy, radiotherapy, immunotherapy, targeted therapy, and precision
medicine approaches. These advances have led to improvements in survival rates and quality of life for many cancer patients, but
numerous limitations such as systemic toxicity, drug resistance, limited drug penetration, on set of metastasis and excessive costs,
remain unsolved. Adress to these restrictions requires continuous research and innovation in the field of oncology.

Recently, nanomedicine has been the subject of various research efforts, offering new perspectives and promising breakthroughs for
cancer patients thanks to the capability of enhance the effectiveness and safety of therapeutic strategies. One of the key areas where
nanomedicine therapies are making significant steps is that of targeted drug delivery using nanoparticles (NPs). NPs can be
engineered to target specific molecular markers or receptors expressed by tumor cells, enabling precise delivery of drugs to tumor
sites, and consequently minimizing exposure to healthy tissues and systemic side effects and enhancing the efficacy of the treatments.
Moreover, NPs found applications in the enhancement of the imaging techniques as contrast agents. In fact, NPs can improve the
resolution and sensitivity of imaging modalities, allowing for earlier detection and more accurate diagnosis of cancer.

Theranostics, the integration of therapy and diagnosis, represents a rapidly evolving field in nanomedicine. Theranostic NPs can
simultaneously deliver therapeutic agents and imaging probes, enabling real-time monitoring of treatment response.

In our laboratory at Politecnico of Turin, we focus our attention on a new groundbreaking branch of nanomedical therapeutic approach:
the opportunity to remotely activated NPs to induce selective tumor toxicity when exposed to different external stimuli. By fine-tuning
the properties of both the nanomaterial and the triggering stimulus, therapeutic outcomes are achieved while creating a powerful
platform for simultaneous imaging, resulting in a nano-theranostic application.

The main objective of our research is the development of advanced biomimetic and targeted NPs capable of responsive and localized
therapy, activated by the safe application of acoustic shockwaves for deep tissue stimulation.

With this aim, we synthesize iron-doped zinc oxide nanocrystals encased in a biomimetic lipid bilayer shell, incorporating a peptide
(YSA) for selective targeting of colorectal cancer (CRC) and osteosarcoma (OS) cells. According to the literature, the ephrin-mimetic
peptide YSA specifically targets the EphrinA2 (EphA2) receptor, which is good expressed by several types of solid tumors, for example
CRC and OS. Then we developed such a kind of targeted NPs which are specifically directed against tumor cells without affecting
healthy tissues.

Our in vitro work was conducted both in 2D and 3D models of CRC and OS models and compared the efficacy between non-targeted
(L-ZnO) and targeted (YSA-L-ZnO) nanoparticles, highlighting the better ability of the latter to adhere and be internalized by tumor
cells. YSA-L-ZnO NPs demonstrate high biocompatibility and hemocompatibility and can induce selective damage upon activation by
safe shockwaves. This mechanism synergistically eliminates tumor cells in both 2D and 3D models, validating the concept of an
innovative stimuli-responsive nanomedicine with targeted and biomimetic strategies, offering promising prospects for cancer
treatment.

References
L. Racca, G. Rosso, M. Carofiglio, S. Fagonee, G. Mesiano, F. Altruda, V. Cauda CANCER NANOTECHNOL., 2023, 14, 37.




77°CONVEGNO SISVET

Workshop Mercoledi 12 Giugno, 12.30-13.00

77° CONVEGNO SISVET

SOCIETA’ SCIENTIFICA DI RIFERIMENTO ANIV

TITOLO Innovative vaccines: new opportunities in veterinary medicine
Autori

C. Lupini
Affiliazioni

Dept. of Veterinary Medical Sciences, University of Bologna, Ozzano dell’Emilia (BO) - Italy

Testo e Riferimenti bibliografici

The success of inactivated and live-attenuated vaccines has enhanced livestock productivity, promoted food security and attenuated
the morbility and mortality of several animal and zoonotic diseases. However, traditional vaccine technologies are not without fault.
Within the last three decades, veterinary medicine has spearheaded the advancement in innovative vaccine development to
circumvent several of the flaws associated with classical vaccines [1]. Innovative vaccines include (but are not limited to):

e Vectored Vaccines: Vectored vaccines are based on the use of a living, non-pathogenic microorganism to express one or
more heterologous antigens. Viral vectors, for instance, are modified viruses that carry foreign genes or sequences
integrated in positions that are not essential for viral replication or infectivity. The expression of the integrated transgene in
vivo stimulates the development of a specific cellular and humoral immune response against the pathogen for which the
vaccine is designed.

e Recombinant Subunit Vaccines: Subunit vaccines contain non-infectious short specific protein of a given pathogen,
produced by in vitro plasmid expression vectors harbouring genes of protective antigens.

e Nucleic Acid Vaccines: Nucleic acid vaccines work by administering genetic material (such as DNA or messenger-RNA)
encoding pathogen’s antigens into the host. The host's cells then produce the antigens, stimulating a specific immune
response. Recently, self-amplifying RNA vaccines, able to encode not only the target antigen but also the machinery
necessary for RNA replication (derived from alphaviruses viral vectors), have been designed. This technology allows the
production of multiple copies of RNA, leading to a more robust and prolonged antigen expression. While RNA vaccines are
not yet widely available in veterinary medicine, they hold promise for control of relevant diseases such avian influenza.

Innovative vaccines offer several advantages, including rapid development, flexibility in antigen selection, potential scalability in
manufacturing; they induce both humoral and cellular immune response, and can be utilized to differentiate infected from
vaccinated animals. In general, these vaccines do not cause adverse effects or local reactions after vaccination.

Furthermore, major technology advantages owned by innovative vaccines recently lead the inclusion of “vaccine platform” in
veterinary regulatory legislation. Vaccine platforms are defined as technologies that utilize a common backbone or vector to deliver
specific antigens [2]. This regulatory strategy has the potential to accelerate registration process of innovative veterinary vaccines
based on a well-defined platform technology and offers new opportunities to the prompt control of emerging animal diseases.

[1] Aida et al (2021) Novel Vaccine Technologies in Veterinary Medicine: A Herald to Human Medicine Vaccines. Front. Vet. Sci.
8:654289.

[2] Entrican and Francis (2022) Applications of platform technologies in veterinary vaccinology and the benefits for one health.
Vaccine 40: 2833-2840




77°CONVEGNO SISVET

Workshop Mercoledi 12 Giugno, 13.00-13.30

77° CONVEGNO SISVET

SOCIETA’ SCIENTIFICA DI RIFERIMENTO INNOVATIVE THERAPIES IN PRECISION MEDICINE: RNA DRUGS,
NANOPARTICLES AND GENOMIC EDITING

TITOLO | Genome editing: applications of new breeding tools in livestock

Autori T. Sonstegard1

Affiliazioni | 1 Acceligen, a Recombinetics Company, Eagan, MN — U.S.A.

Testo e Riferimenti bibliografici

Genome editing is the latest addition to a series of breeding tools, capable of accelerating the rate of genetic improvement in food
animals. This technology enables the introduction of only the beneficial alleles within a single generation, including those of low
frequency or entirely absent in animals under selection; and therefore, offers precise and transgene-free methods for improving
resilience and health compared to alternative conventional breeding methods. Crossbreeding is already proven to be costly and
time-consuming even when combined with genomic selection. Acceligen’s precision breeding platform based on genome editing
has proven to provide heat stress and disease resilience in breeds that traditionally did not have these phenotypes. Maximizing the
value chain benefits of genome editing also depends on commercialization in the face of rapidly evolving regulatory statutes for risk
assessment. The breeding of some gene-edited founder animals has resulted in commercialization of genetics to only require
following standards used for conventional animal breeding. In these countries, new breeding technologies like genome editing are
now poised to have significant impact in better equipping cattle to combat diseases and climate change without the loss of
production gains obtained from decades of selection.

10




WORKSHOP | Mercoledi 12 Giugno, 14.30 - 16.30

BIODIVERSITY AND ECOTOXICOLOGY:
OPPORTUNITIES FOR SUSTAINABLE DEVELOPMENT

Moderatori

Paolo De Girolamo - Universita degli Studi di Napoli
Pierluigi Di Ciccio - Universita degli Studi di Torino

Programma

14.30 - 15.00
Can the veterinarian mitigate the impact of livestock farming on the enviroment?
Giuseppe Argiolas - Presidente OM\V Cagliari, Sementusa

15,00 - 15.30

Innovation for Sustainable Development in Bioarchives: the International Mouse Mutant Archive
and Centre for Phenogenomics (EMMA/Infrafrontier/IMPC)

Marcello Raspa - Italian National Research Council, Institute of Cellular Biology and

Neurobiology, Monterotondo (Roma)

156.30 - 16.00

A sea of hazards: effects of exposure to emerging pollutants in aquatic organisms,
focus on microplastics

Maria Carmela Ferrante — Universita degli Studi di Napoli

16.00 - 16.30
Animal welfare and sustainability of dairy cow farming
Angelo Peli - Universita degli Studi di Bologna



77°CONVEGNO SISVET

Workshop Mercoledi 12 Giugno, 14.30 - 15.00

77° CONVEGNO SISVET

SOCIETA’" SCIENTIFICA DI RIFERIMENTO SIRA

TITOLO CAN THE VETERINARIAN MITIGATE THE IMPACT OF LIVESTOCK FARMING ON THE ENVIRONMENT?

Autori Giuseppe Argiolas

Affiliazioni

Testo e Riferimenti bibliografici

Sementusa protocol is the name given to the specific technical activities that are applied in sheep and goat dairy and beef farms.
This involves standardized veterinary medical activities that are to be systematically applied in livestock activities.[1] The aim of the
application of the Sementusa protocol method is to bring the fertility of the flock above 97%, the farms that apply the protocol in the
majority achieve above 99%. Another very important priority for livestock systems that involve part of the productive life in grazing
activities is to coincide meat and milk production with the periods when natural pastures are present. The structure of the protocol
includes at least one checkup per year on males, with a complete health examination, ultrasound inspection of the reproductive
system, blood sampling, and evaluation of diseases circulating in the herd. Being males a stable population, we also evaluate over
the years the serological evolution of diseases. [2] On the females, 4 ultrasound checks are scheduled, the first at 50-60 days after
the entrance of the males, the subsequent ones at 45 days apart. In these checks, the days of pregnancy, the number of fetuses, and
the BCS, for pregnant animals are recorded. In non-pregnant animals, the physiological status of the ovaries (presence of follicles or
corpus luteum), possible pathologies, and BCS are recorded. [3] The protocols provided by Sementusa to manage non-pregnant
ewes, take into consideration ovarian physiology and fattening status of the ewes. The application of this protocol allows a marked
improvement in the efficiency of sheep and goat husbandry systems, and over 5 years of application, with a result that can reach
100% productivity. All the data collected from individual animals are entered into an application “Sementusa Mobile” which is
specially designed to record all the relative health information of each animal and produces a graph of farm efficiency.

[1] Argiolas G., Boi R., Corso S., Sale S., Spezzigu A. La gestione riproduttiva nell’allevamento ovini e caprino, corso teorico pratico
sulla tecnica ecografica nella gestione della attivita riproduttiva & Alimentazione. https://www.sementusa.it

[2] Chemineau P., Pellicer-Rubio M.T., Lassoued N., Khaldi G., Monniaux D. Male-induced short oestrous and ovarian cycles in
sheep and goats: a working hypothesis. Reprod Nutr Dev. 2006 Jul-Aug; vol. 46, n. 4: pp. 417-29. Epub n2006 Jul 7.

[3] Spezzigu A. Utilizzo dell'ultrasonografia nei piccoli ruminanti per la caratterizzazione della dinamica follicolare al fine di identificare
fattori ovarici in grado di influenzare la qualita dell’oocita. Tesi di Dottorato, Universita degli Studi di Sassari, 2010.
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77°CONVEGNO SISVET

Workshop Mercoledi 12 Giugno, 15.30 - 16.00

A SEA OF HAZARDS: EFFECTS OF EXPOSURE TO EMERGING POLLUTANTS IN AQUATIC ORGANISMS, FOCUS
ON MICROPLASTICS

M.C. Ferrante1

1 Dept. of Veterinary Medicine and Animal Productions, University of Naples, Naples — Italy

Abstract

Emerging pollutants are mostly anthropogenic chemicals which include pharmaceuticals, industrial additives,
personal care products, brominated flame retardants and plastic particles among others. They have recently
been recognized as dangerous for the ecosystems and the total environment, including the health of all living
organisms. In addition, many of these pollutants have not been regulated under European or national legislation,
hence posing a potential greater risk for environmental and public health. Plastics are a group of synthetic
materials made of organic polymers and some additives with special characteristics that is gaining increasing
scientific and public attention during the last decade. Indeed, since the 1950s, there has been a sharp rise in
the production of plastics. As of 2015, it is estimated that approximately 6,300 million metric tons of plastic waste
had been generated and, if current trends continue, roughly 12,000 million metric tons of plastic waste will
accumulate by 2050 in landfills or the natural environment. Once in the natural environment, due to their non-
biodegradable nature, plastics may take several thousands of years to partly break down in the wild. Plastics
undergo fragmentation and biodegradation into smaller particles named microplastics (MPs) (100nm-5mm) and
nanoplastics (1-100nm).

Among emerging pollutants, MPs are those on which the scientific world has particularly focused in recent
years. Massive occurrence of MPs in the environment implies the exposure of animals and human beings to them
with health consequences not yet well understood. Although MPs are frequently found in the atmosphere and
the terrestrial ecosystems, they are mostly detected in an aqueous environment, in both water and sediment
phases, even in remote areas with scarce or no human activities. Aquatic ecosystems are considered the final
sinks, building up over time, undergoing bioaccumulation processes along the trophic chain and resulting in
alterations of fauna and flora wild species.

MPs potentially induce several adverse effects on multiple target organs in aquatic vertebrate species. Neuronal
disorders, behavioral changes and impairment of reproductive function, growth, glucose and lipid metabolism,
among others, have been observed in experimental and natural environmental conditions. Due to their
hydrophobicity MPs are also important carriers of organic and inorganic xenobiotics adsorbed onto their
surface leading to potential additive, synergistic or antagonistic effects. Xenobiotics adsorption may be
augmented by biofilms, microorganisms concentrated on the surface of MPs, causing further negative
consequences for biodiversity and ecosystem functioning as well as living organisms’ health.

The presentation will be an overview of the sources, fate and impact of MPs on marine and freshwater
ecosystems. The main adverse health outcomes induced by MPs on aquatic organisms will be discussed,
focusing on gastrointestinal homeostasis investigated in a teleost fish as fairly novel experimental model.

13



77°CONVEGNO SISVET

Workshop Mercoledi 12 Giugno, 16.00 - 16.30

77° CONVEGNO SISVET

SOCIETA’ SCIENTIFICA DI RIFERIMENTO SICLIMVET

TITOLO | Animal welfare and sustainability of dairy cattle farming

Autori A. Peli', M. Roccaro’

Affiliazioni 1 Dept. for Life Quality Studies, University of Bologna, Rimini - Italy

Testo e Riferimenti bibliografici

The livestock sector is considered to play an important role in climate change as it is estimated to produce 14.5% of anthropogenic
emissions, with beef and cattle milk production accounting for the majority of them [1]. Besides GHG emissions, the livestock sector
is responsible for several negative environmental impacts (Els), e.g., particulate emissions, freshwater consumption, soil
acidification, water eutrophication, fossil fuel consumption, waste output.

Life Cycle Assessment (LCA) is currently considered the best tool to quantify the El of products. Despite being an internationally
standardized and widely recognized methodology, LCA application to agricultural systems has received criticism as being fallacious
in capturing the complexity of farming systems. Indeed, ruminant production systems are often multi-functional, providing
ecosystem services (ES), including pasture, landscape, and biodiversity preservation, carbon storage, wildfire prevention.
However, in studies on the El of ruminant products ES are often ignored; as a result, intensive farming systems generally have
lower impacts than extensive systems [2].

Sustainability is a multifaceted concept that encompasses environmental, economic, and social aspects. Animal welfare (AW) is a
key component of livestock farming sustainability. Besides ethical considerations, it is well known that good husbandry practices,
AW and health are beneficial to production efficiency, which is a major asset for reducing El. Specifically, as the growing body of
research on this topic has shown, the increases in GHG emissions from diseases in dairy cattle originate from discarded milk,
reduced milk production, prolonged calving interval and culling [3]. However, this evidence is still underused.

El mitigation strategies of livestock systems might sometimes conflict with AW. Enhancing animal productivity can lead to improved
resource efficiency and the consequent reduction in the number of animals required to generate a given quantity of product, hence
lowering emission intensity (kg GHG/kg of output). Production intensification, however, can come at a high prize for animal health
and welfare, as it might increase the risk for diseases such as acidosis, laminitis, ketosis, mastitis, infertility, and reduced longevity.
On the other hand, some AW improvement measures, e.g., increased space allowance and cleanliness, temperature management,
carry potential Els [4].

Given these interdependencies, research on the combined AW and LCA evaluation and a quantification of trade-offs in highly
needed. As recently reviewed, AW assessment is highly inhomogeneous compared to LCA and the two evaluations are rarely
integrated in an overall sustainability score [5]. Before an effective integration can be achieved, several limitations of LCA and AW
evaluation need to be addressed. To support the sustainability and resilience of the livestock farming systems worldwide, a
comprehensive on-farm sustainability evaluation that takes into account both El, without overlooking ES, and AW is required.

[1] Gerber et al. Tackling climate change through livestock — A global assessment of emissions and mitigation opportunities, FAO,
2013.

[2] von Greyerz et al. A large share of climate impacts of beef and dairy can be attributed to ecosystem services other than food
production, Journal of Environmental Management, 325:116400, 2023.

[3] Ozkan et al. The role of animal health in national climate commitments, FAO, 2022.

[4] Herzog et al. In pursuit of sustainability in dairy farming: A review of interdependent effects of animal welfare improvement and
environmental impact mitigation, Agriculture, Ecosystems and Environment, 267:174-187, 2018

[5] Lanzoni et al. Review: The challenge to integrate animal welfare indicators into the Life Cycle Assessment, animal, 17:100794,
2023.
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TAVOLA ROTONDA | Mercoledi 12 Giugno, 1700 - 18.30

ASSISTENTE VETERINARIO:
IL PUNTO SULLA SITUAZIONE E LE PROSPETTIVE FUTURE

Coordinatore

Domenico Bergero - Universita degli Studi di Torino

Moderatori

Giuseppe Crescenzo - Universita degli Studi di Bari
Stefania Lauzi - Universita degli Studi di Milano

Interventi

La formazione in ambito veterinario: novita e prospettive
Paolo Vincenzo Pedone - Presidente CUN

Classe L38: il giusto inquadramento della figura professionale
Emiliano Lasagna - Presidente FIDSPA

Il punto di vista della FNOVI: definizione delle competenze
Gaetano Penocchio - Presidente FNOV/

La figura tecnico o assistente veterinario: esperienza di un cds in Italia
Antonio Mollo - Universita degli Studi di Padova

Gestione di un ospedale didattico veterinario: un modello integrato di competenze
Serena Ceriotti - Auburn University, USA

15



WORKSHOP | Giovedi 13 Giugno, 08.30 - 11.00

THE MEAT SUPPLY CHAIN BETWEEN HISTORY,
TRADITION AND INNOVATION

Moderatori

Ugo Della Marta - Ministero della Salute
Adriana lanieri - Universita degli Studi di Parma
Luciano Pinotti - Universita degli Studi di Milano

Programma

08.30 - 09.00

The development of “artificial” refrigeration and its role on the meat trade in the late 19th and
early 20th century

Ivo Zoccarato - Universita degli Studi di Torino

09.00 - 09.30
European Policies and Challenges for the Livestock Sector
Paolo De Castro - Universita degli Studi di Bologna

09.30 - 10.00
Health and welfare risk-based farm categorization: the role of slaughterhouse
Giovanni Loris Alborali - Istituto Zooprofilattico Sperimentale della Lombardia e dell’Emilia Romagna

10.00 - 10.30
Veterinary challenges in exports: addressing health barriers and managing African swine fever
Davide Calderone - ASSICA, Associazione Industriali delle Carni e dei Salumi

10.30 - 11.00
Toxoplasma gondii in meat: what is the risk?
Laura Kramer - Universita degli Studi di Parma
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77°CONVEGNO SISVET

Workshop Giovedi 13 Giugno, 08.30-09.00

77° CONVEGNO SISVET

SOCIETA’ SCIENTIFICA DI RIFERIMENTO | ASSOCIAZIONE ITALIANA DI STORIA DELLA MEDICINA VETERINARIA E
DELLA MASCALCIA

TITOLO | THE DEVELOPMENT OF “ARTIFICIAL” REFRIGERATION AND ITS ROLE ON THE MEAT TRADE IN THE LATE 19™
AND EARLY 20™ CENTURY

Autori |. Zoccarato

Italian Association for the History of Veterinary Medicine and Farriery

Affiliazioni
faziont c/o Veterinary Sciences Museum, Dept. of Veterinary Science, University of Turin, Grugliasco - Italy

Testo e Riferimenti bibliografici

The urbanization, which manifested itself from the beginning of the 19™ century, led to an increasing demand for foodstuffs, including
meat products. This demand was periodically further increased trough meat hording by the military authority’s for war necessities,
which characterized both the 19" and 20" century. The increased demand encouraged the trading in live animals for slaughter, not
only between rural areas and cities, but also among different regions and states. The transport of live animals became a widespread
practice both by land, thanks to the railway network, and by sea for all the exchanges that also took place among different continents
and between the islands and the continent, as in the case of Sardinia from where, in the first two years of the WWI, as many as 26,000
head of cattle shipped from Sardinian ports disembarked in Civitavecchia. However, the exchange of live animals has always risen
problems of sanitary nature — as the great epizootics that followed armies and others — as well as welfare of animals and economic
and logistics aspects. With the development of the refrigeration industry, however, food preservation methods changed and with them
those of transport: no longer live animals (standing meat) but meat preserved by cold. The development of the “cold chain”, therefore,
represents an essential achievement for the evolution of the commercial meat sector, not only considering the improvement of its
hygienic and organoleptic characteristics. Until then, preservation was based almost exclusively on drying, smoking and packaging in
brine or dry salt to preserve the integrity of the meat. In United States, the first attempts at “artificial refrigeration” were realized in the
first half of the 19" century, this was followed by the first chilled transport around 1860. In Europe and Italy, where the first industrial
refrigeration plant was inaugurated in Milan in 1887, the advent of the refrigeration industry in general came later. It was between the
end of the 19" century that the role of “artificial” refrigeration received more attention and the first systems were installed in
slaughterhouses. Edoardo Perroncito report on a visit he made to Geneva in 1895, where he visited the refrigeration plants of the city’s
municipal slaughterhouse. In particular, he described how part of the installations ware intended to receive frozen meat from Argentina
and Oceania. He also recalled that German authorities, in 1903, had defined the refrigerator as a necessary appliance and an
indispensable part of the slaughterhouses intended for the preparation of the most important food for man [1].

The success of “artificial” refrigeration was determined by the advantages it provided over cooling with natural ice: stability in storage,
transport over long distances, absence of the negative effects of climatic conditions, better hygienic and qualitative meat characteristics.
At the outbreak of the WW, artificial refrigeration was the standard for meat preservation. From this point of view, the fear of a wartime
food shortage played a key role in the spread refrigerated storage facilities in order to continuously supply US soldiers and the European
allies with meat.

The presentation addresses the development and the effects of this industry from a hygienic and socio-economic perspective between
the late 19" century and the early 20" century.

[1] Perroncito E. | frigoriferi all’'estero ed in Italia. Annali Accad. Agric. Di Torino, 46: 187-223, 1903.
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Toxoplasma gondii is a protozoan that infects virtually all warm-blooded animals, including humans, livestock, marine mammals,
birds and reptiles. In Europe, T. gondii is ranked second out of 23 foodborne parasites (1). Consumption of undercooked infected
meat is considered a major risk factor for humans, especially in Europe, where it has been associated with 30—63% of infections (2).
The current prevalence of infection in food-producing animals in Italy varies and depends on numerous factors, including: presence
of cats on farms, farm size, geographic location of farm and intensive vs extensive farming. When considering the relative
proportion of the different species in the overall meat consumption, the proportion of meats eaten raw or undercooked, the exposure
and susceptibility of different species to infection and the survival of parasites in their tissues, meat from pigs and small ruminants
are likely the main sources of infection (farm to fork). Meat from wildlife, horses, poultry and cattle are less common sources.
Grazing ruminants acquire infection by ingestion of oocysts, therefore prevalence in sheep tends to be high (27.8%-87.4%).
Interestingly, recent studies suggest that while primary infection in sheep protects against subsequent abortion, it does not
necessarily inhibit vertical transmission and lamb should be considered a high-risk meat (3). Cattle, on the other hand, are
susceptible to infection, but resistant to the formation and persistence of tissue cysts (4). Pigs are infected by ingesting either
oocysts or meat containing tissue cysts (rodents or kitchen waste). Prevalence is therefore low (0—2%) in pig farms with controlled
housing conditions, rodent control, protection of feed from cats and restriction of farm access. Outdoor access of pigs considerably
increases the risk for T. gondii infection such as in free-range organic farms (5). Cured ham and salami have been suggested as
possible sources of human infection. A study carried out on Prosciutto di Parma obtained from experimentally infected pigs reported
that the curing process and aging time of 12 months duration eliminates viable tissue cysts (6).

Even though T. gondii is a high priority foodborne zoonotic parasite, there are no specific regulations and no standardized methods
for the detection it food products. Tissue cysts cannot be detected during routine meat inspection and most infected carcasses pass
meat inspection and enter the food chain. Future research priorities include development of effective vaccines for cats and/or food-
producing animals and low cost, sensitive detection methods of the parasites in meat.

[1] Bouwknegt et al. Prioritization of food-borne parasites in Europe, Euro Surveill. 23, 2018.

[2] Gabriél et al. Foodborne parasites and their complex life cycles challenging food safety in different food chains, Food, 12:142,
2023

[3] Dos Santos et al. Congenital toxoplasmosis in chronically infected and subsequently challenged ewes, PLoS One, 11(10), 2016
[4] Opsteegh et al. Experimental studies on Toxoplasma gondii in the main livestock species (GP/EFSA/BIOHAZ/2013/01) Final
report, EFSA supporting publication, 2016

[5] Bacci et al. Detection of Toxoplasma gondii in free-range, organic pigs in Italy using serological and molecular methods, Int J
Food Microbiol, 202:54, 2015

[6] Genchi et al. Lack of viable parasites in cured 'Parma Ham' (PDO), following experimental Toxoplasma gondii infection of pigs.
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The first studies on dog nutrition date back to 1700: Francois Magendie (1783-1855) identified the role of nitrogen in dogs; Max Josef
Pettenkofer (1818-1901) published one of the first works on dog nutrition in 1864. Later, Casimir Funk (1884-1967) introduced the term
“vitamins” in 1912 and in 1932 Max Kleiber (1893-1976) identified the first equation for determining energy requirements as a function
of weight: MR=aM"0.75. Since the second half of the last century, many gaps have been filled by works such as those of the National
Research Council (publications of 1974, 1985, 2006), books such as “Small animal clinical nutrition” (1983, 1984, 1987, 2000, 2007),
AAFCO publications. In Europe, FEDIAF has been updating the nutritional requirements of dogs, cats and, lately, pet rabbits since 2008.
In ltaly, the most recent book “Nutrizione e alimentazione del cane e del gatto” is dated 2021 and published by Edagricole.Towards
the end of the last century, courses on pet nutrition were introduced in Italian Faculties of Veterinary Medicine and dedicated scientific
societies were founded: SCIVAC, AIVPA, SIANA in ltaly and ESVCN in Europe. Alongside the specific studies on animals, those on
feedstuffs processing technologies have emerged, which have favoured the birth of industries specializing in the production of wet food
by sterilisation and dry food by extrusion. Research has investigated the effect of technologies on the elimination of pathogenic organisms
and anti-nutritional factors, as well as their impact on the persistence of vitamins, with more than satisfactory but often unknown results.
Gradually, pre-packaged foods have attracted new admirers with increasing in market shares: from 254 million (1985) to 1,000 million
(early 2000s) to 2,419 million of euros (2022) million in revenue from the sale of dog and cat food plus 12 million for other animals (birds,
fish, small rodents...). There are 12 million Italian families interested in shopping (46.9% of the total). The number of pets in the family has
also risen, reaching a total of 64.8 million, distributed as follows: dogs 8.7 million, cats 10.1, small mammals 1.8, reptiles 1.4, birds 12.9
fish 29.9. More than the number, the care for these animals, which have become true members of the family, has increased. This complex
of phenomena had a strong impact on the veterinary professional who, in the meantime, had an increment in the number of graduates.
Between 1880 and 1980 the number of members of the professional order had grown from 1972 to 6300, but with a substantially stable
relationship with the Italian population (1:10,000). Since then there has been an exponential increase in the number of members to
35,350 with a ratio of 6:10,000 and a progressive increase in women (37.4% in 2008 and 49.17% in 2024). Pets have contributed to
limiting the crisis in professional practice and increasing the activity in nutritional counselling.The recruitment of veterinarians by the feed
industry has contributed substantially to the spread of scientific knowledge about nutrition, playing a fundamental role in the prevention
and treatment of many diseases. These are often the work of veterinarians working in the feed and supplement industry and find their
way into many areas: Research and Development, Registration and Regulation, Marketing, “Technical” Service, Promotion/Information,
Sales. Compared to the past, much has been lost at the professional level, but much has also been gained.
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While the number of pets continues to rise globally, it remained relatively stable in Italy in 2022. Euromonitor estimates that there
are 64.95 million of them, of which approximately 19 million are dogs and cats, with the latter consistently exceeding 10 million at
present. A greater focus on animal care, including the quest for "healthier" but sometimes "natural" and "alternative" pet food, is
influenced by these trends and by the strong bonds that exist between people and their companion animals. As was previously
mentioned, pet owners can choose from a wide variety of diets these days, and raw meat has grown in popularity as a way to give
their animals a natural and healthy diet. Raw meat-based diets (RMBD), also known as Biologically Appropriate Raw Food (BARF),
comprise raw muscle meats, organ meats, and meaty bones of livestock that are either meant for human consumption but are
rejected for commercial reasons (unfit) or passed fit for human consumption at the abattoir [1]. Numerous bacterial pathogens,
including Escherichia coli, Salmonella spp., Campylobacter spp., Listeria spp., and Clostridium spp., have been identified from raw
pet food globally, even if these materials follow microbiological controls (e.g., for Enterobacteriaceae and Salmonella) [2]. A study
conducted in Italy identified E. coli in 93% of beef samples and 100% of poultry and pork samples. The pet diet products in question
were of human grade but had been rendered unfit for human consumption due to defects, manufacturing issues, or commercial
considerations [2]. Concerns about zoonotic diseases are not the only subject attracting attention: raw pet food may include bacteria
that are resistant to antibiotics (AMRs). In a One Health perspective, this worry is connected to the worldwide rise in the
transmission of AMR not only in the human (and hospital) domain but also in the veterinary and environmental fields. It has been
shown that RMBD-feeding increases the risk of canine faecal shedding of AMR bacteria [3]. Previous research conducted in Europe
and other countries has provided evidence for the faecal carriage of ESBL-producing E. coli and Enterobacteriaceae strains that
exhibit resistance to third generation cephalosporins. Additionally, these studies have identified Enterococci that are resistant to
phenolics and oxazolidinones in both raw meat and the faeces of dogs and cats [2].

Therefore, the threat posed using RMBD in dogs and in cats (to a lesser extent) is real for themselves, for humans particularly
during the handling of these products and for the environment due to the spreading of AMR bacteria excreted in faeces of pets feed
with BARF diets.

The knowledge and the respect of simple hygiene procedures may help to control this “bad” relationship between AMR and BARF
diet.

[1] Treier et al. High occurrence of Shiga Toxin-producing Escherichia coli in raw meat-based diets for companion animals — a
public health issue, Microorganisms, 9,1556, 2021

[2] Morgan et al. An investigation of the presence and antimicrobial susceptibility of Enterobacteriaceae in raw and cooked kibble
diets for dogs in the United Kingdom. Front. Microbiol., 14:1301841, 2024

[3] Runesvard et al. Presence of pathogenic bacteria in faeces from dogs fed raw meat-based diets or dry kibble. Vet. Rec.,187,1-6,
2020
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Dogs and cats are considered altricial species, in which offspring are born relatively immature compared to other domestic species
and depend entirely on the mother for survival during the neonatal period, which means the first 3-4 weeks of age [1]. Feeding the
newborn puppy and kitten is provided by the mammary secretion including colostrum in the 1st-2nd day after parturition, followed by
milk, with species-specific characteristics adapted to the newborns nutritional requirements, for their growth and development early
in life, but also with long-term effects [2]. According to the type of placenta, in both species, the passive immune transfer is provided
by the soon-after-birth intake and absorption of good-quality colostrum, containing immunoglobulins produced by the mother [3].
However, colostrum is also an important source of nutrients such as carbohydrates and lipids, bioactive compounds, growth factors,
etc, and allows the expulsion of meconium. Colostrum is followed by the secretion of milk, whose characteristics change over time
from parturition. Artificial feeding could be requested for many reasons in newborn dogs and cats, and at different ages after birth.
The condition of orphans is the more frequent cause of artificial feeding requests and can concern rescue catteries, breeding
catteries, or veterinary patients. Artificial feeding must therefore respect the maternal mammary secretion composition, in
agreement with changes occurring with the time after parturition, providing the correct energy requirement, all the nutritional needs,
and the immunological defenses. Many species-specific milk replacers are available on the market and must be preferred to
homemade formulae. The feeding management must rely on the calculated energy requirements and the calories provided by the
formulae. The feeding schedule frequency, amount, and administration modality must be adapted to the newborn age, body weight,
stomach capacity, and health conditions. In all cases, enteral feeding is only allowed for orphans with body temperatures higher
than 35°C, with good sucking reflex and without malformations such as cleft palate. In these cases, the patient must be stabilized in
body temperature before feeding, and milk must be provided by tube feeding. Errors in feeding could lead to failure to thrive,
constipation, or, more often diarrhea, causing delayed or arrested weight gain, intestinal prolapse, or even puppy or kitten death. In
conclusion, feeding the orphan newborn puppy or kitten is a very frequent request, but underlying newborn physiologic knowledge,
and practical handling procedures are needed to avoid even life-threatening consequences.

[1] Veronesi and Fusi. Feline neonatology: From birth to commencement of weaning - what to know for successful management. J
Feline Med Surg 24:232-242, 2022. [2] Rossi et al. Nutritional and Functional Properties of Colostrum in Puppies and Kittens.
Animals 11:3260. 2021. [3] Chastant and Mila. Passive immune transfer in puppies. Anim Reprod Sci 207:162—-170, 2019.
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Advances in the understanding of how the immune system functions in response to
diet have altered the way we think about feeding companion animals. To date we
known that some compounds like short chain fatty can directly activate TLRs than
immune response. Studies dedicated to understanding how immune function can be
altered with diet has revealed additional functions of essential nutrients such as Zinc,
vitamins D and E or omega-3 polyunsaturated fatty acids (PUFA). Furthermore, the
supplementation of feed with phytogenic or probiotic additives further modifies the
immunomodulatory potential of modern diets. For some nutrients such as vitamin D
or PUFA, supplementation can optimize immune function and reduce inflammation,
while for other molecules as zinc hight doses may inhibit immune function. Moreover,
is important to consider the negative effects of over-immune modulation, where
important functions such as clearance of microbial infections may be reduced when
supplementation reduces the inflammatory action of the immune system. Continued
studies in nutritional immunology will further enhance our understanding of the
power of nutrition and diet to improve health of Pets.
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Nutrition-related skeletal disorders can affect animals of any age, but they play a relevant role in the skeletal development of growing
dogs.
They can be divided in three large categories:
1. Pathologies related to imbalances in key nutrients (calcium, phosphorus, vitamin A and vitamin D), mainly represented from
secondary nutritional hyperparathyroidism, rickets and hypervitaminosis A;
2. Pathologies in which the etiology has not yet been clearly determined, but that are suspected to have a nutritional component,
such as eosinophilic panosteitis and metaphyseal osteopathy;
3. Pathologies related to imbalances caused by overnutrition, which are found primarily in fast-growing, large and giant dogs,
mainly represented from hip and elbow dysplasia and osteochondrosis.
Secondary nutritional hyperparathyroidism is a condition that mobilizes calcium from the bone, consequent to an insufficient absorption
or intake of calcium or unbalanced absorption of phosphorus. The most susceptible patients are growing animals fed with incorrectly
formulated home diets (e.g., meat-only diets) and the main radiographic signs are reduced bone opacity, thin cortex, incomplete
(greenstick) fractures and compression fractures of the epiphyses and vertebrae.
Rickets is a rare condition due to hypovitaminosis D that can be found in dogs subjected to improperly balanced home feeds (e.g.,
vegetarian diets). Due to the defect of mineralization, on radiographs, osteopenia, thin cortex of the long bones and thickening of the
physis creating large lacunar areas including the adjacent metaphyses and epiphyses are visible.
Hypervitaminosis A is a condition most frequently associated with high dietary consumption of liver. Radiographs show premature
closure of the physis, new bone deposition and ankylosis of the vertebrae, enthesiopathy and degenerative joint disease.
Panosteitis is a condition with unknown etiology, in which high calcium intake is supposedly involved, which may interfere in the
remodeling of vascular channels in bone during growth. An early radiographic manifestation of the pathology consists of the appearance
of circumscribed radiopaque nodular areas within the medullary cavity of the diaphysis of the long bones (especially near the nutritious
foramen) that can become more diffuse and homogeneous and associated to cortical thickening.
Pathogenesis of metaphyseal osteopathy is unknown and the role of the nutrients is discussed and actually disproven. Bone lesions,
usually bilateral and symmetrical, are comparable to those observed on vitamin C deficiency in man and involve the metaphyses of the
long bones where is possible to detect a radiolucent line parallel to the physis (double physis sign).
Hip and elbow dysplasia represent a common clinical condition in dog and they are related to a combination of genetic and
environmental factors. Overnutrition and oversupplementation can cause disharmonious development in the growth curve, in which
muscle masses grow too rapidly compared with the skeletal system.
Radiographically articular osteophytes, remodeling of bone epiphyses, increased subchondral sclerosis and soft tissues mineralization
are observed.
Osteochondrosis occurs from necrosis of epiphyseal cartilage, which results in failure of normal endochondral ossification. Various
nutritional deficiencies/excesses have been proposed as contributing causes. The main radiographic signs are flattening of the surface
of the affected subchondral bone, subchondral sclerosis and mineralization of cartilaginous flap.
Although investigations by ultrasonography, computed tomography, magnetic resonance imaging and nuclear medicine have been
proposed in the diagnosis of these conditions, radiology remains the first step in the diagnostic protocol in the skeletal development
abnormalities in growing dogs.

Thrall, D.E. Textbook of veterinary diagnostic radiology. 7°Ed Elsevier, 2018.
Bojrab, M.J., Monnet, E. Mechanisms of disease in small animal surgery. 3°Ed Teton NewMedia, 2012.
Demko, J., McLaughlin, R. Developmental orthopedic disease. Veterinary Clinics: Small Animal Practice, 35(5):1111-1135, 2005.
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In pets, like humans, there is an extension of the average lifespan as a result of improvements in diet and quality of life as well as in
the diagnostic and therapeutic systems of the main pathologies of aging, therefore an adaptation of the nutritional aspects is also
necessary precisely in order to meet needs that change according to the age of the subjects. Aging is a complex biological process
that consists of a progressive reduction in individuals' ability to maintain homeostasis in the event of both internal physiological and
external environmental stress and a consequent increase in susceptibility to disease. In particular, various systems and organs are
involved which are more involved in pathological processes which can find in nutrition a valid aid for prevention or therapy. The aims
of geriatric dietetics are therefore to: improve the quality of life and life expectancy, slow down the progression of metabolic changes
with age and control the development of pathologies linked to ageing. The speed of the aging process is influenced by many factors,
in particular genetic, environmental and nutritional ones, but also by lifestyle, emotional state, pathologies and traumas. The common
feature of aging is a progressive and irreversible change that can be accelerated by the effects of disease, stress, malnutrition,
decreased exercise and environment. Older animals rarely have a single pathology, but more often a multi-organ syndrome with
various levels of dysfunction which therefore involves various systems. The effect of aging can affect the digestive system's ability to
consume, digest or metabolize food. With senescence, the motility of the colon decreases, with the very frequent appearance of
constipation in elderly subjects. Older animals have greater difficulty assimilating food and therefore need high-quality ingredients to
improve digestion. To these problems must be added the pathologies linked to senescence which are often prevented or improved
by specific dietary regimes: reduction of maintenance energy requirements, periodontal problems, reduction of colon motility,
reduction of renal function, joint problems, reduction of cardiac function, reduced efficiency of the immune system, tumors, reduction
of hearing, sight and taste and behavioral changes. From a nutritional point of view we can divide the geriatric population into
categories according to the effects of aging: animals that maintain a good weight and health conditions (physiologically young),
animals with a predisposition to weight gain (metabolically efficient), animals with predisposition to lose weight (metabolically
inefficient) and those with clinically manifest pathologies (true geriatric). To determine the group to which it belongs, each animal must
undergo a thorough clinical examination together with the determination of the BCS (body condition score). For animals that have
maintained their actual weight and body condition and show little age-related changes, the diet they are eating should not change;
those who tend to gain weight (BCS > 6), but are otherwise in good health, must follow a low-calorie diet that will help them lose
weight and prevent further weight gain. Animals that struggle to maintain a good body weight require foods with high caloric density
and high nutritional value, while subjects with typically manifest pathologies respond well to specific diets. Therapeutic strategies that
may slow the progression and improve signs of ageing include drugs, functional foods, and nutritional supplementation oriented to
reduce damage caused by oxidative stress, correct metabolic changes associated with cognitive decline, reduce inflammation, and
ameliorate mitochondrial function, neuronal health, and signaling. Dietary supplements, more adequately known as nutraceuticals,
have shown a sharp increase in veterinary medicine in recent years. There is a reasonable body of literature confirming the positive
effects of nutraceutical supplementation on neuronal damage and cognition in ageing animals.
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It is well known that nutrition plays a pivotal role in the health and well-being of animals. What is becoming more evident in recent
years is that many of these effects are mediated or modified by the gut microbiota (GM), i.e. the ensemble of bacteria, archaea,
viruses, and eukaryotic organisms inhabiting the gastrointestinal tract. The GM is highly responsive to nutrition, and while large
changes in dietary macronutirents are generally required to alter GM composition, more subtle changes in nutritional components
are sufficient to impact on the production of microbial metabolites, in turn affecting the host physiology and health.

In fact, the microbiota intervenes in host metabolism by participating in the breakdown and fermentation of dietary substrates and
the synthesis of essential nutrients and vitamins. Microbial fermentation of dietary fibers produces SCFAs, which serve as an
energy source for intestinal epithelial cells and contribute to the maintenance of gut barrier function. Additionally, microbial
metabolism of bile acids, amino acids, and lipids can impact host energy homeostasis, lipid metabolism, and glucose regulation.
However, the role of the GM extends beyond its’ contribution to digestive function. One of the key mechanisms by which the
microbiota influences host physiology is through modulation of the host immune system. Commensal microbes residing in the gut
stimulate the development and maturation of the host immune system, promoting immune tolerance to harmless antigens while
enhancing immune responses to pathogens. Microbial-derived molecules, such as short-chain fatty acids (SCFAs), polysaccharide
A (PSA), and various metabolites, can directly interact with immune cells and modulate their function, influencing inflammatory
responses, immune cell differentiation, and cytokine production. Moreover, emerging evidence suggests that the gut microbiota
communicates bidirectionally with the central nervous system (CNS) through the gut-brain axis, influencing neurological function
and behavior. Microbial-derived metabolites, can cross the gut epithelium and enter systemic circulation, modulating neuronal
activity and neurotransmitter signaling within the CNS. Moreover, GM can influence the production of neurotrophic factors,
inflammatory mediators, and other molecules that regulate brain development, synaptic plasticity, and cognitive function.

A paradigmatic example of the complex relationship between GM and the host physiology and health is represented by changes in
GM composition observed through ageing and their effect on the CNS, largely studied in humans. Indeed, age-related loss of GM
richness and diversity and altered ratios among populations are thought to play a role in the development of age-related
neurodegeneration and cognitive impairment associated with Alzheimer’s Disease.

Uniquely among mammals, ageing dogs can spontaneously develop a progressive neurodegenerative disease that results in
behavioral abnormalities and impairment in cognitive functions, clinically known as Canine Cognitive Dysfunction Syndrome which
shares many pathological features with human’s Alzheimer’s Disease, to the extent that dogs are recognized as an excellent
species for comparative investigations on the impact of ageing on brain physiopathology. Work by the author’s laboratory has
looked at the effects of ageing on both cognition [1] and behavior [2] in dogs. Moreover, we have explored relationship between
age-related cognitive decline and immune system, showing alterations in leukocyte populations in cognitively impaired aged dogs
[3]. Dogs’ Gl hosts a highly biodiverse microbial ecosystem, which richness is undermined by agein, and suggesting that a role of
the GM may be played in age-related conditions. Current studies by the author’s group are looking into exploring the relationship
between GM and cognitive decline across ageing in dogs.

In summary, the microbiota exerts multifaceted effects on host physiology through intricate interactions with the metabolic, immune,
and neurological systems. Understanding the mechanisms underlying microbiota-host interactions and the role of factors, including
genetics, ageing and diet, is essential for elucidating the etiology of disease and developing strategies aimed at preventing
dysbiosis or restoring microbial balance and promoting health.

[1] Mongillo et al. Spatial reversal learning is impaired by age in pet dogs, Age, 35:2273-2282, 2013

[2] Mongillo et al. Does the attachment system towards owners change in aged dogs? Physiology & behavior, 120:64-69, 2013
[3] Mongillo et al. Peripheral leukocyte populations and oxidative stress biomarkers in aged dogs showing impaired cognitive
abilities, Age, 37:39, 2015
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The assessment of pet food effects on the health of dogs and cats requires a comprehensive understanding of their physiological
responses. Clinical pathology plays a crucial role in evaluating the impact of pet food on the well-being of companion animals. By
analyzing various biochemical, hematological, and cytological parameters, clinical pathology provides valuable insights into the
nutritional adequacy, tolerability, and potential adverse effects of toxic compounds or spoiled and contaminated food.

Biochemical analysis of blood and urine samples allows for the assessment of metabolic processes influenced by dietary intake.
Parameters such as glucose, total protein, cholesterol, triglycerides, liver and pancreas enzymes, creatinine and electrolytes
provide information about energy metabolism, lipid metabolism, and liver, pancreas and renal function. Alterations in these
parameters may indicate nutritional imbalances, organ dysfunction, or metabolic disorders attributable to pet food consumption.
Pet food ingredients significantly impact renal function, necessitating the evaluation of blood renal biomarkers such as urea nitrogen
(BUN), creatinine and electrolytes. Alterations in these parameters may suggest renal insufficiency, dehydration, or electrolyte
imbalances possibly associated with dietary factors. The assessment of urine parameters as proteinuria, specific gravity and urine
crystals may help detecting kidney injuries and failure.

Liver enzymes, including alanine aminotransferase (ALT) and alkaline phosphatase (ALP), and markers of functionality as bile
acids, bilirubin, hemostasis factors and albumin, serve as indicators of hepatic health and function. Changes in these parameters
may indicate hepatic injury, cholestasis, or liver failure induced by dietary factors.

Similarly, the evaluation of amylase, lipase and trypsinogen like immunoreactivity (TLI) may help detecting injuries or dysfunction at
pancreatic level and together with other markers as folate and cobalamin may help understanding the causes of malabsorption.
Hormonal imbalances can also arise from dietary factors, necessitating the assessment of endocrine parameters such as thyroid
hormones, cortisol, and insulin. Dysregulation of endocrine function may lead to metabolic disorders, obesity, or diabetes mellitus
associated with pet food formulations.

Changes in hematological parameters, in turn, reflect the body's response to dietary factors and may indicate nutritional
deficiencies, immune dysfunction, or systemic inflammation. For example, anemia characterized by decreased red blood cell count
or hemoglobin concentration can result from inadequate intake of essential nutrients such as iron, vitamin B12, or folic acid present
in pet food. Likewise, alterations in white blood cell counts or differential leukocyte counts may signify immune system modulation or
inflammatory responses triggered by dietary antigens or contaminants. Cytological investigations involve the microscopic analysis of
cells obtained from various tissues or body fluids. In companion animals, cytology can help identify inflammatory reactions,
neoplastic processes, or infectious agents associated with dietary factors. For instance, gastrointestinal cytology may reveal
changes indicative of food intolerance, allergic reactions, or microbial overgrowth in response to specific ingredients or
contaminants present in pet food. Similarly, cytological evaluation of skin lesions or ear discharge can aid in diagnosing
dermatological conditions aggravated by dietary allergens or toxins.

Clinical pathology represents a fundamental tool for evaluating the effects of pet food on the health of dogs and cats. By means of
biochemical, hematological, and cytological changes associated with dietary intake, clinical pathology contributes to the
identification of nutritional deficiencies, metabolic disorders, and adverse reactions or toxic effects attributable to pet food
formulations. Through interdisciplinary collaboration between clinicians and nutritionists, clinical pathology may contribute to
understand the relationship between diet and disease in dogs and cats.

Stockham and Scott. Stockham SL, Scott MA. Fundamentals of Veterinary Clinical Pathology. 2nd ed. Wiley-Blackwell;
2008.
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The gastrointestinal (Gl) tract is the largest interface between the animal’s body and the external
environment. Because of its strategic function, the Gl tract exerts a constant monitoring and an
accurate discrimination between beneficial nutrients (to be absorbed) and harmful substances (to
be eliminated). A variety of highly specialized cells distributed along the Gl epithelial lining are thus
equipped with complex chemosensory systems that convey sensory information to various effector
systems involved in the regulation of appetite, immune responses and Gl motility. In this context,
taste receptors (TR1 and TR2 family) coupled to G-proteins (GPCRs) have been identified that
respond to a variety of nutrients, non-nutrients and other food components. These GPCRs are
localized in Gl chemosensory cells and elicit hormonal and neuronal signalling to the brain and
periphery in the so-called gut-brain axis. Among the GPCRs, two a-subunits of the G-protein, i.e. a-
transducin and a-gustducin, emerged as key players in the endoluminal chemosensing. Consistent
evidence grown during the last ten years indicates that changes in nutrient intake, such as fasting
and refeeding, as well as unbalanced (high protein, hyperlipidic and high carbohydrate) diets can be
able to modify the expression of a-transducin, a-gustducin and their respective TRs. Disturbances
or adaptations in the transmission of this sensory information may contribute to the development
or maintenance of disease. This is an emerging field of research in which endoluminal chemosensing
can be considered as a novel mechanism involved in the regulation of Gl function. Specific diets or
agonists targeting these chemosensory pathways may be considered as new therapeutic options
tuning the appropriate physiological processes in Gl health and disease.
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Current parasites of dogs and cats are results of adaptation from wild hosts to domesticated animals. Because of the predatory habit
of dog and cat ancestors many of their parasites including protozoa, tapeworms and nematodes display indirect life cycles and use
intermediate or paratenic hosts (preys) for their transmission; the life cycle is completed when the final host eats the tissues (e.g.,
mussels, organs, or brain) of the infected preys. Some of these parasitic infections are still present at high prevalence especially
among pastoral or free ranging animals because of the higher likelihood of eating animal preys and/or raw meat and organs. It is
noteworthy that humans may be infected and serve as intermediate hosts for many of these parasites being some of them of great
zoonotic concern.

Most dog and cat owners feed their animals commercial food, but also raw meat. In recent years, the trend of feeding raw meat-based
diets (RMBD) to domestic cats and dogs has significantly grown among pet keepers. Approximately, 60% of pet owners feed their
cats and dogs completely or partially raw meat-based diet, and this practice is popular in several European countries. RMBDs consist
of raw ingredients such as organs, muscle tissues and bones of slaughtered animals which may be prepared and offered as home-
made diets, or purchased, either refrigerated, frozen or dried from the market likely complemented by cooked carbohydrate premix.
These diets are also referred as BARF (Biologically Appropriate Raw Food or Bones and Raw Food) when feeding regimen is
completely based on raw ingredients including carbohydrate part.

It is a common belief that raw diet is a natural and healthy way to advance pet health, because respectful of ancestral feeding habits.
However, such opinions are not supported by scientific evidence of beneficial effects on pet health, most of times empirically supported
by owner persuasion. As a matter of facts, while commercial food does not pose risk for dogs and cats, feeding raw ingredients may
pose some concerns either on the safe handling at home and on the tangible risks of parasite infections to companion animals. Main
parasite species associated with raw meat use in dogs and cats include protozoa such as Hammondia, Neospora, Sarcocystis, and
Toxoplasma; nematodes such as Toxocara spp., and Trichinella; and tapeworms such as Echinococcus spp. and Taenia spp. [1]. In
addition, the origin of the raw meat fed to companion animals is often insufficiently known and freezing does not inactivate all parasite
species. The limited availability of prevalence data makes difficult a valuable risk analysis. However, the life cycles demonstrate that
eating raw meat-based diets and prey animals, can be a route of infection. These infections can lead to disease in the animals
themselves, but also in humans and other species of animals, while contamination of the environment can take place with eggs or
oocysts. The safest advice is therefore to give complete commercial food or to cook raw meat before feeding.

The speech would provide the current understanding on parasitic risk linked with raw meat-based diet in dogs and cats and provide
evidence-based advice to prevent parasitic infections in animals and humans.

[1]1 Ahmed et al. Raw Meat Based Diet (RMBD) for household pets as potential door opener to parasitic load of domestic and urban
environment. Revival of understated zoonotic hazards? A review. One Health 13 (2021) 100327.
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The so-called biologically appropriate raw food diet, commonly known with the acronym BARF, has increasingly gained a wide
applicability for pets feeding (defined as “ancestral feeding habit”) with special regard in the developed countries [1]. It means that the
main used ingredients are raw animal origin tissues (i.e., muscle, viscera, and skeletal ones) which are obtained from different species.
These matrices should be managed as animal by-products belonging to the Category-3, as reported in the EU Reg. N. 1069/2009.
Among the different microbiological and zoonotic foodborne pathogens, EFSA and FDA have indicated Salmonella spp., Listeria
monocytogenes, Escherichia coli O157:H7, and Campylobacter species as the main bacterial concerns isolated from raw pet foods,
and also resulting responsible for confirmed cases of infections. From a hygienic point of view, the absence of the thermal treatments,
before ingestion, does not permit a certain microbiological stabilization (bactericidal effect) of any quantitative parameters i.e., total
mesophilic and psychrophilic counts. Indeed, the used matrices result commercialized in refrigerated or frozen forms. Possible cross-
contaminations are mainly correlated to the pet owner improper food handling and/or to the usage of same kitchen utensils both for
human and animal feeding. In the European and Italian scenarios, many studies discovered quantitative bacterial amounts conform to
the acceptability limit of 5 x 10° cfu/g, in accordance with the EU Reg. N. 2073/2005 — hygienic criteria for mechanically separated
meat intended for human consumption. On the other hand, qualitative and selective studies have generally discovered many zoonotic
pathogenic species as E. coli O157:H7 from 23% of BARF products, Salmonella species from 71%, L. monocytogenes from 90%, and
Campylobacter spp. from 29% ones, as reported by Bottari et al. [1]. Their detection was also associated with the identification of
antibiotic resistant profiles against antimicrobials normally administrated in veterinary medicine and to the so-called Critical Important
Antimicrobials (CIA) which usage is restricted for humans only. This condition represents the environmental pollution of mobile genetic
determinants which are horizontally transmitted among commensal and pathogenic bacteria.

Raw animal tissues could also provide possible chances to complete parasitic life cycles which result involved as definite or
intermediate hosts (i.e., Echinococcus granulosus, Sarcocystis spp., Cryptosporidium spp., etc.) [2]. Therefore, possible bacterial and
parasitic issues should be considered as risk both for animal and human species, as One-health concerns. The selection of highly
qualified feed suppliers, detailed instructions for usage of BARF products on labels, and formative courses on the so-called “good
hygiene practices” for pet-owners, organized by veterinary practitioners, will represent substantial and critical points to prevent and/or
reduce possible cross-species infections with special regard during the food handling and preparation steps. In conclusion, innovative
food technologies, such as high-pressure pasteurization and ultrasonication [3], have produced promising results on the bacterial and
parasitic inactivation and stabilization as valid and sustainable alternatives.

[1] Bottari et al. Evaluating the presence of human pathogens in commercially frozen, biologically appropriate raw pet food sold in Italy,
Veterinary record, 18(7):e50, 2020.

[2] Ahmed et al. Raw meat based diet (RMBD) for household pets as potential door opener to parasitic load of domestic and urban
environment. Revival of understated zoonotic hazards? A review, One Health, 13:100327, 2021.

[3] Kiprotich et al. A review of food additives to control the proliferation and transmission of pathogenic microorganisms with

emphasis on applications to raw meat-based diets for companion animals, Frontiers in Veterinary Science, 9:1049731, 2022.
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Nowadays, pets are considered family members whose food is of great importance for their health in terms of safety and efficacy. As
observed in the human food supply chain, pet food is subjected to direct (e.g., foreign materials or microbial colonization) or indirect
(e.g., drugs and chemicals residues or microplastics) contaminations throughout the production process, which unavoidably impacts
the pet's health. For instance, antibiotic use and abuse worldwide in food-producing animals, particularly chicken and turkey, has
demonstrated the ability of such drugs to induce cytotoxic and proinflammatory phenomena in vitro and in vivo [1-3]. Moreover, the
presence of environmental pollutants in red meat and fish-based pet diets [4], and the recent detection of polyethylene terephthalate
and polycarbonate in wet and dry pet food [5] have posed a serious concern about multiple threats to which pets are daily exposed
to during their meal. Nevertheless, the growing awareness of the efficacy of nutraceutical substances (e.g., herbal extracts, probiotics)
in human medicine has prompted their use in the veterinary counterpart as a tool to mitigate contaminants impact and, at the same
time, enhance health-related molecular mechanisms [6-11]. In this sense, the use of nanotechnological applications (e.g., inorganic
or organic micro-capsules) [12] might represent a great opportunity for the pet food industry to deliver such substances and ensure
the delivery of the right amount required to exert their beneficial effects, giving light to functional pet food.
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Chronic inflammatory enteropathies (CE) are recognized in dogs and cats as a common clinical syndrome leading to chronic intestinal
signs. Canine and feline CE have a multifactorial pathophysiology and involve a loss of tolerance to diet with subsequent changes in
the immune system, as well as changes in intestinal function and microbiome composition. In cats, the disease shares common
mechanisms with human inflammatory bowel disease (IBD). CE is currently subclassified based on the response to treatment. Dogs
and cats are categorized as food-responsive enteropathy (FRE) if the achievement of clinical resolution of symptoms occurs after
dietary therapy. FRE comprises the majority of CE cases, with 50-65% of dogs and cats responding to dietary therapy alone.
Commercial hydrolyzed protein, limited ingredient novel protein, and highly digestible or high fiber diets have all been used successfully
for canine and feline CE [1]. However, FRE might be difficult to manage due to the lack of specific markers for response to diet therapy,
therefore the current approach is based on a trial-and-error method. In CE, intestinal inflammation and mucosal damage lead to
changes in intestinal functions, with a negative influence on nutrient absorption and intestinal microbiota composition. Diet represents
an important factor in influencing the composition of the microbiome and its metabolism, as it is in close contact with dietary substrates
crossing the luminal environment. Dietary factors that seem to have a great influence on the intestinal microbiota include the proportion
among macronutrients (protein, fat and fiber), the digestibility of protein sources, the characteristics of indigestible carbohydrates
(soluble vs. insoluble fractions) and the type of diet (extruded vs. wet products) [2]. The extent of changes on the microbiome exerted
by diet can be limited in healthy animals, while in those with CE, major effects on the richness of composition (biodiversity) and
production of postbiotics (such as short-chain fatty acids, SCFA), might occur. SCFA, secondary bile acids, and other metabolites
deriving from the bacterial digestion of different nutrients are involved in the communication between intestinal bacteria and the host
via signaling molecules targeting intestinal function, motility and gut barrier integrity. In addition, bacterial-deriving compounds
produced in the intestinal tract can affect the functionality of other organs, e.g. SCFA receptors are involved in the gut-brain axis
signaling. The perturbations of the intestinal microbiome that can happen secondary to CE are defined as dysbiosis; the degree of
changes in both the compositional and functional status of the microbiome can be assessed by different metrics, which take into
consideration the relative abundance of specific bacterial populations known for beneficially influence the host health. For instance,
C. hiranonis, which is decreased in dogs and cats with CE, is identified as the major convertor of primary bile acids into secondary bile
acids. Microbiota changes can persist long-term and might not correlate with clinical remission achieved after dietary therapy [3].

In conclusion, in addition to the effects derived from compositional changes in the intestinal microbiome, it is of great interest for future
research to know how functional changes driven by nutritional interventions might improve the health of dogs and cats with CE.

[1] Kathrani A. Veterinary Clinics: Small Animal Practice, 51.1: 123-136, 2021.
[2] Wernimont S. et al. Frontiers in Microbiology, 11, 527819, 2020.
[3] Suchodolski J.S. Veterinary Clinical Pathology, 50, 6-17, 2022.
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The COVID-19 pandemic and its consequences on teaching methodologies and activities have provided an unexpected opportunity
to reconsider what constitutes essential, relevant or unnecessary knowledge and skills in Veterinary Pathology (VP), redefining the
Intended Learning Outcomes (ILOs) for the undergraduate students in the Italian Veterinary Medicine (VM) programmes.

VP is a large and complex area of knowledge (Kn), skills (Sk) and competences (Co) encompassing the teaching of a wide range of
subjects including General Pathology, General and Special Anatomical Pathology, Pathophysiology, Post-Mortem Techniques,
Molecular Pathology, as well as several other specialized fields such as Ultrastructural Pathology, Histopathology, Cytopathology,
and Organ Pathology, among others. Furthermore, in Italy some of these subjects are regularly taught in several Veterinary Science-
related programmes such as Veterinary Assistant/Nurse and Animal Production. However, the focus of the Round Table will be on
VM programmes, where the goal of teaching VP is to allow students to reach a level of ILOs (Kn, Sk and Co) adequate to the needs
of the veterinary profession.

Setting realistic and appropriate ILOs in all pertinent subjects for VM undergraduates requires a clear understanding and definition of
Kn (content of technical information), Sk (abilities/techniques) and Co (applied Kn and Sk in a variety of professional contexts) across
relevant subjects. Valuable guidance in this endeavor is provided by the Standard Operating Procedures (SOPs) of the European
Association of Establishment for Veterinary Education (EAEVE)' that embodies Kn, Sk and Co within the framework of the so-called
Day-One Competences (DOCs). The latter categorize VP into two main areas: General Pathology (GP) and Diagnostic Pathology
(DP). While DP has a direct professional impact in Clinical and Public Health settings, GP is essential for establishing and advancing
Kn across all professional subjects.

In addition to an adequate definition of ILOs, another important critical factor in the teaching of VP has been identified by the
Standards and Guidelines for Quality Assurance in the European Higher Education Area (ESG, 2015)? where in section 1.3 it is
stated that “Institutions should ensure that the programmes are delivered in a way that encourages students to take active role in
creating the learning process, and that the assessment of students reflects this approach”. As a matter of fact, it is an integral aspect
of academic teaching experience to acknowledge the continuous and rapid evolution of cognitive functions and specific learning
abilities along different student cohorts®.

These factors collectively pose significant challenges to the efficacy and efficiency of teaching VP.

The Round Table discussion aims to address these challenges and to inform participants about the primary pathways for acquiring
intended ILOs in VP within the Italian Academic System, ii. to compare the efficacy and pinpoint specific hurdles and iii. to discuss
future perspectives. Additionally, the Round Table will explore innovative teaching methodologies that can enhance the teaching and
learning experience in VP.
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The knee is a highly intricate joint prone to injury and harbors several critical components, with the
menisci standing out as particularly vulnerable structures. Acting as shock absorbers, these menisci
resemble two fibrocartilage "pads" with a semicircular shape and triangular cross-section,
strategically located on the inner and outer sides of the knee joint. Nestled between the femoral
condyles and the tibia, they are pivotal in cushioning impact forces and bolstering joint stability [1].
Meniscal tears represent a prevalent clinical issue, with injuries frequently affecting the medial
meniscus in both human and veterinary practice. Each meniscus fulfills distinct roles: the medial
meniscus is crucial in preserving anterior-posterior knee stability, while the lateral meniscus
contributes significantly to rotational stability. Given the variations in biomechanical function, tibial
attachment biology, stress distribution, and contact areas, repair techniques, especially in the horn
and root regions, must be tailored to the specific characteristics of each attachment. In routine
activities like walking, the knee joint encounters mechanical forces reaching up to 5 times the
normal body weight. During knee extension, approximately 40—60% of these forces are directly
transferred to the meniscus, escalating to 90% during knee flexion. Notably, the posterior horn
bears the brunt of this increased load, making it one of the most frequently affected areas in medial
meniscus tears [2]. Understanding the intricate macro and microstructure of the meniscus demands
a multidisciplinary approach to enhance our current understanding of its developmental biology and
achieve favorable outcomes in regeneration efforts. In the adult meniscus, three distinct zones can
be identified based on vascularization, biochemical composition, and regenerative capacities: i) the
outer zone, fully vascularized, and characterized by a fibrous-like matrix and robust regenerative
capabilities; ii) an intermediate zone exhibiting transitional characteristics; iii) the inner zone, devoid
of vascularization, featuring a cartilaginous-like matrix with limited healing potential due to
inadequate blood supply [3]. Hence, meniscal tissue engineering aims to bridge the gap between
tissue's structural and functional aspects under normal conditions. The goal is to create a compound
capable of repairing injuries within the inner zone, reinstating the tissue's physiological
characteristics while preventing degenerative processes. This endeavor involves a comprehensive
exploration of both endogenous and exogenous factors influencing meniscal development.

At the core of tissue engineering lies a thorough understanding of the tissue's anatomical structure
and its responses to various stimuli. This knowledge forms the foundation for devising effective
strategies to address meniscal injuries and promote tissue regeneration.

[1] G. M. Peretti, U. Polito, M. Di Giancamillo, M. E. Andreis, F. Boschetti, and A. Di Giancamillo, “Swine
meniscus: are femoral-tibial surfaces properly tuned to bear the forces exerted on the tissue?” Tissue
Engineering Part A. 2018 Nov 6. doi: 10.1089/ten.TEA.2018.0197.

[2] L. Aidos, S.C. Modina, V. R. Herrera Millar, G. M. Peretti, L. Mangiavini, M. Ferroni, F. Boschetti, and A.
Di Giancamillo, 2022. Meniscus Matrix Structural and Biomechanical Evaluation: Age-Dependent
Properties in a Swine Model. Bioengineering 2022, 9, 117. https://doi.org/10.3390/bioengineering9030117

[3] A. Di Giancamillo, D. Deponti, S. Modina, I. Tessaro, C. Domeneghini, and G. M. Peretti. (2017), Age-
related modulation of angiogenesis-regulating factors in the swine meniscus. J Cell Mol Med. 2017 Jun 4.
doi: 10.1111/jcmm.13218. [Epub ahead of print]. ISSN: 1582-4934.
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The WSAVA guidelines on small animal reproduction control: summary and implications
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The WSAVA guidelines on small animal reproduction control: summary and implications
Stefano Romagnoli, DVM, MS, PhD, Dipl ECAR
Department of Animal Medicine, Production and Science, University of Padova, Italy - stefano.romagnoli@unipd.it

The presence of pets in our families and the emotional value our clients put on them has made clients’ requests for small animal
practitioners increasingly more challenging. Reproduction control as a presenting complaint has gone from the very simple “my pet should
be spayed/neutered” to a very elaborate set of questions the most intriguing of which are “how and at what age should it be done” and
most importanty “should we do it or not”?” The amount of knowledge on the effects of gonadectomy has increased enormously over the
last few decades thanks to studies (mostly in dogs but also in cats) addressing advantages and disadvantages of the surgical approach.

These lead to the discovery of many negative effects for the health of gonadectomized animals - most notably a significant contribution
to the development of certain types of tumors in some breeds of dogs. As a consequence, the question is there any alternative to surgical
removal of gonads is becoming more and more common in small animal practice.

These guidelines (1) provide evidence-based scientific information on a) how to achieve control of reproduction in dogs and cats with (spay-
neuter, vasectomy, ovary sparing techniques) or without surgery (through the use of hormones, vaccines, locally necrotizing agents); b)
what are the benefits and the detriments of both approaches for the health of dogs and cats; c) what are the ethics criteria veterinarians
should consider when making decisions and advising owners, municipalities or constituencies on what is the better strategy to control
reproduction in a pet vs a shelter animal or a colony cat.

There is not a single technique which is ideal in all situations or one which should never be used. Every approach to reproduction control
has advantages and disadvantages depending on the practical/financial situation of the owner, the animal’s genetic component, age,
health and living conditions as well as the purpose for which the animal is kept. Surgical gonadectomy has long been regarded as being
devoid of disadvantages but this concept has gradually changed over the last few decades as a number of metabolic and neoplastic
conditions have emerged as potential consequences. However, in spite of how many of these gonadectomy-related conditions have been
discovered, they are currently well known only in a selected number of breeds and there are many concurrent factors whose importance
is still unknown (i.e. the age at gonadectomy, frequency of the condition within a given breed etc.) which may play a role in modulating
the risk of their development. Therefore, surgical gonadectomy remains a valid option in many situations, and there may even be cases
in which advising its adoption in a breed at risk of developing a gonadectomy-induced condition may be conceivable because of specific
constraints, provided that the owner has been well informed about all risks connected to this decision.

Bibliography

Romagnoli S, Krekeler N, De Cramer K, Kutzler M, McCarthy R, Schaefer-Somi S - WSAVA Guidelines for the control of reproduction
in dogs and cats. Journal of Small Animal Practice, 2024. In Press
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The K9 Pan-Cancer Genome Atlas to improve understanding of canine cancer genetics
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Canine cancers are highly prevalent, affecting nearly 50% of dogs over ten years old. They are primarily driven by complex genetic
aberrations resulting from spontaneous mutations, environmental influences, and human selection pressure via breeding practices.
Notably, canine cancers serve as potent comparative oncology models, providing valuable insights into the mechanisms underlying
human cancers and new drug development.In human medicine, the Cancer Genome Atlas has been a pivotal effort in elucidating the
genetic landscape of most tumor histotypes, providing a comprehensive repository of genetic knowledge about the disease [1]. Inspired
by its success and recognizing the absence of a comparable resource for dogs, we have developed a canine-specific counterpart called
the K9 Pan-Cancer Genome Atlas.

This initiative utilizes existing cancer genetic data from 20 studies conducted over the last seven years. To ensure future collaborations
and the inclusion of selectively high-quality data, we have implemented stringent criteria for analysis. Only data derived from whole
exome sequencing (WES) experiments were considered, requiring paired whole exome data from matched normal DNA. Additionally, a
quality threshold was enforced. These rigorous standards ensured robust and reproducible results across key genomic coding regions,
facilitating the removal of sequencing artifacts and filtering out non-pathogenic variants. The bioinformatic analysis pipeline followed the
best practices in human studies, utilizing well-established tools such as GATK.

We have successfully retrieved, processed, and analyzed data from over 700 canine tumors, encompassing ten distinct tumor histotypes.
This comprehensive dataset is now easily accessible through a user-friendly website for consultation. Single Nucleotide Variants (SNV)
and Indels were obtained using three mutation callers and then combined through majority voting. Copy Number Aberrations (CNA)
were also analyzed using ASCAT segmenter and scored by GISTIC2. We derived several information from these data, including Tumor
Mutational Burden (TMB), the number of recurrently mutated genes within each histotype, tumor heterogeneity, and altered pathways.
We observed significant variation in TMB when comparing different histotypes; glioma and mammary tumors exhibited the lowest
(0.2-0.24), while mast cell tumors displayed the highest (3.54). Similar to humans, canine cancers potentially resulting from chronic
exposure to mutagens, such as pulmonary and urinary carcinomas, showed elevated levels of TMB. A total of 36,746 mutations were
identified among 11,506 altered genes. TP53, FAT4, USH2A, CSMDS3, PIK3CA, and PTEN emerged as the most frequently mutated genes
among histotypes. Additionally, a modest positive correlation was observed between the number of mutated genes and TMB. Finally,
driver mutations were retrieved using dNdScyv, revealing 17 driver genes, including TP53, PIK3CA, SETD2, POT1, KRAS, and MYC.
The K9 Pan-Cancer Genome Atlas represents a resource dedicated to fighting canine cancers, and it also provides a tool for the broader
comparative and veterinary oncology community. We encourage all interested researchers and potential contributors to visit the website
and explore its potential.

[1]1ICGC/TCGA Pan-Cancer Analysis of Whole Genomes Consortium. Pan-cancer analysis of whole genomes, Nature, 578(7793):82-93,
2020
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The mycotoxin Enniatin B alters bovine PMN phagocytosis and extracellular ROS production in vitro
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Enniatins (ENN) are a class of mycotoxins produced by the fusarium genus, which are widely distributed as contaminants of food and
feed, they often pose a risk to human and animal health.There are several analogues of enniatins, among which enniatin B (ENN B) is
considered one of the most emerging, whose effects on human and animal health are not yet completely defined.

This study investigated for the first time the effect of increasing concentrations (0.625, 1.25, 2.5, 5 and 10 M) of ENN B on
polymorphonuclear leucocytes (PMN) in dairy cows. Dimethyl sulfoxide (DMSQO) was used as a vehicle to solubilize ENN B and included
as a negative control.

After isolating from the peripheral blood of healthy multiparous cows, PMNs were incubated with different concentrations of ENN B and the
following activities were assessed: 1) cell viability by the water-soluble tetrazolium salt cell proliferation test kit (WST-1); 2) chemotactic
function, using a transwell plate using zymosan-activated serum (ZAS) as a chemotactic molecule; 3) the ability to phagocytize fluorescein-
labelled S. aureus and E.coli; 4) the extracellular production of reactive oxygen species (ROS), using the cytochrome c reduction assay,
with and without phorbol myristate acetate (PMA) to simulate pro-inflammatory action. Data were analyzed by GraphPad Prism and
normality was assessed by Shapiro-Wilk test. Repeated measures of 1-way ANOVA for matched or paired data and Tukey’s multiple
comparison test were then applied on the considered parameters.

PMNs viability and chemotactic activity were not affected by ENN B at all tested concentrations (p=0.952; p= 0.218, respectively), while
E. coliand S. aureus phagocytosis ability were reduced by the highest concentrations (ENN B 5 and 10 xM) compared to DMSO (p=<0.001;
p=0.001, respectively). Extracellular ROS production was increased by ENN B under normal and pro-inflammatory conditions (p=0.014;
p<0.001, respectively). In conclusion, ENN B did not exert cytotoxic effects on bovine PMNs, while it reduced the phagocytic ability and
increased the production of extracellular ROS highlighting its potential role on bovine innate immune response.
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Expression of TfR1, TfR2 and Ferritin in canine neoplastic testis
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Cell proliferation and spermatogenesis are iron-dependent processes, and alterations in iron metabolism have already been described
in human testicular tumors (1). On the contrary, very little is known on this topic in the canine species. Cells acquire iron via endocytosis
mediated by the Transferrin Receptor 1 (TfR1) (2) and Transferrin Receptor 2 (TfR2), it is then stored in cells by Ferritin (Ft) to guarantee
iron bioavailability. Overexpression of TfR1 is often observed in tumoral cells compared to normal cells (3), on the contrary Ft shows a
lower expression in tumors compared to normal tissues, while little is known about TfR2 expression in neoplastic tissues. The aim of this
study was to investigate by immunohistochemistry (IHC) and western blotting (WB) the expression of TfR1, TfR2 and Ferritin (FTH1) in
normal and tumoral samples of canine testis.

26 canine testicular samples were retrieved from the Departmental archive and subjected to histological analysis. Subsequently, samples
were routinely processed for IHC and WB. Histological analysis revealed that 3/26 samples were non-neoplastic, 16/26 samples were
Seminomas (SEM), 5/26 samples were Sertoli Cell Tumors (SCT) and 2/26 samples were Interstitial Cell Tumors (ICT).
Immunohistochemical analysis revealed that in non-neoplastic samples 30/40% spermatogonia and Sertoli cells showed strong
cytoplasmic TfR1 immunostaining, while anti-TfR2 signal was observe in 10/20% of spermatogonia, Sertoli cells and spermatozoa
with membrane localization. In non-neoplastic samples 10% spermatogonia showed weak cytoplasmatic staining for FTH1 and more
interestingly 30% of spermatocytes I/spermatocytes Il presented a labelled perinuclear dot, probably localized at mitochondrial level. In
SEM samples 60-70% of spermatogonia showed cytoplasmic immunostaining for TFR1, 20% of spermatogonia were positively labelled
by anti-TfR2 antibody at cytoplasmatic level, 40-50% of spermatogonia and Sertoli cells showed weak cytoplasmatic immunostaining for
FTH1. In SCT samples, 40% of Sertoli cells presented membrane immunostaining for TfR1, meanwhile only 5% of Sertoli cells were
labelled by anti-TfR2 antibody at cytoplasmatic level, while no signal was detected for FTH1. In ICT samples, 50-60% of Leydig cells
showed cytoplasmatic immunostaining for TfR1, 30-40% of Leydig cells were positively labelled by anti-TfR2 antibody, and 50-60% of
Leydig cells showed a strong cytoplasmatic staining for FTH1. WB analysis confirmed the cross-reactivity of anti-TfR1, anti-TfR2 and
anti-FTH1 antibody.

According to our results an increased expression of TfR1 was observed in all tumoral samples compared to controls, suggesting a greater
need for iron also in canine neoplastic cells to support the increased rate of proliferation, as already reported in humans. On the other
hand, compared to non-neoplastic samples, only ICT samples showed an increased expression of TfR2, suggesting a predominant role
of TfR1 in iron up-take in every type of canine testicular tumors. Moreover, increased expression of FTH1 in ICT and SEM samples could
indicate higher iron storage compared to SCT samples where iron is constantly used for proliferation.

Understanding iron metabolism in different canine testicular tumors could help to better define its role in carcinogenesis and help find
new tumor targets and treatment strategies.

1. C. Yang et al., Expression of transferrin receptor and ferritin H-chain mRNA are associated with clinical and histopathological prognostic
indicators in breast cancer, 541-549, 2001.

2. Feng et al., Transferrin receptor is a specific ferroptosis marker, 3411-3423, 3417, 2020.

3. Arosio et al., Ferritin, iron cellular storage and regulation. 1-2, 2017.
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Adreno-hepatic fusion in two dogs associated with tumor development
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Embryological organ fusion of organs is considered a rare congenital anomaly. It must be
distinguished from an adhesion, which represent a secondary attachment between two organs
withoutthefusionoftheirparenchymas. These phenomenamayinvolve,amongothers, theliver
and the adrenal gland, resulting in an adreno-hepatic fusion (AHF), characterized by the merging of
hepatic and adrenal tissues, or in an adreno-hepatic adhesion (AHA), wherein the two
parenchymas remain distinctly separated by a capsular structure'. Although common in humans,
AHF/AHAarescarcelyreportedinveterinaryliterature, withmerelyfive casesdocumentedacross
baboons, ferrets,and monkeys®-3. Wedescribe histologically two cases of canine AHFintwo adult
dogs (11 and 7 years), specifically with the fusion of the right adrenal gland and the caudate
hepatic lobe. Histologically, the region showed cords and large clusters of adrenal cortical cells
intermingled with the hepatic parenchyma without any capsular separation. One dog exhibited
disorganization within the hepatic parenchyma, including loss of lobular architecture, fibrosis, and
hepatocyte atrophy. Conversely, the othersubjectdisplayedsignificantarchitecturaland diffuse
hepatocyte atypia, consistent with a hepatocellular tumor. Both cases presented multifocal
thrombosis in the fused region. Additionally, each dog had a cortical adenoma within one lobe of
adrenal gland. Immunohistochemistry for vimentin and cytokeratin clearly showed the mixture of
the two cell populations. A final diagnosis of adreno-hepatic fusion with cortical adenoma was
made in both dogs with a presumptive hepatocellular carcinoma developing only in one individual.
Given its rarity and the associated clinical challenges, including thrombosis risk and diagnostic

difficulty, this entity warrants further characterization and documentation.

Citations: 1) Sun A. et al. Adrenal Cortical Adenoma Developed in Adrenohepatic Fusion, a Mimicry
of Hepatocellular Carcinoma. ournal of Pathology and Translational Medicine, 45, 196-200, 2011

2) Quesada-Canales, A. et al. Adrenohepatic Fusion in Domestic Ferrets (Mustela putorius furo).
Journal of Comparative Pathology, 149, 314-317, 2013

3) Mousa S. et al. Two cases of adreno-hepatic fusion in cynomolgus monkeys (Macaca
fascicularis), Toxicol Pathol, 32:5, 511-513, 2004
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Age at tumor diagnosis in 14,636 canine cases from the pathology-based UNIPI Animal Cancer Registry, Italy: One size doesn't
fit all
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Cancer is one of the leading causes of death in adult dogs [1]. All dogs, regardless of breed, would benefit from routine preventive cancer
screening, as early cancer detection is essential for effective therapy and improved clinical outcomes for many malignancies. An important
aspect pertains to the appropriate age at which to start screening [2]. However, to date, there are no specific guidelines for cancer
screening in veterinary medicine. The main goal of this study was to retrospectively assess the age at diagnosis by sex, breed, size,
and most common cancer types in a sample of tumor-diagnosed ltalian canine patients. A total of 14,636 canine histologically-confirmed
neoplastic cases collected from the pathology-based Animal Cancer Registry of the University of Pisa from 2008 to 2023 were analyzed.
Data were coded according to the Vet-ICD-O [3], and stratified by malignancy (benign vs malignant), sex, neutering status, breed (breeds
with more than 50 tumor cases), cephalic index (brachycephalic, mesocephalic, dolichocephalic), body size (small, medium, large), and
cancer type. The Wilcoxon and Kruskall-Wallis Rank-Sum tests were used to assess age differences among the subsets, with statistical
significance set at p<0.05. In addition, a survival model was applied to assess the influence of the previously mentioned variables on
the timing of malignancy diagnosis. The median age at diagnosis was 9 and 10 years for benign and malignant tumors, respectively.
Intact females were diagnosed 1.6 years earlier than males, while neutered dogs, especially the females, were diagnosed later than
intact dogs. Compared to mixed-breed dogs, purebred dogs were diagnosed at a younger age, but the median age at diagnosis for
each breed with more than 50 individuals ranged from 8 years for American Staffordshire Terriers to 11 years for Yorkshire Terriers.
Among malignant tumor types, the earliest age at cancer diagnosis was recorded for lymphomas [959-972] and mast cell tumors [974].
Skin adnexal neoplasms [839-842], squamous cell neoplasms [805-808], melanomas [872-879], and blood vessel tumors [912-916] were
diagnosed in eldest patients. Finally, the model showed that malignancies in large-sized, brachy- and dolichocephalic, and intact female
dogs were diagnosed in advance, with an accelerating effect of these variables on age at diagnosis. Our results regarding the influence
of sex diverge from previously published findings on the optimal age for cancer screening in dogs [2]. This might be due to differences in
demographics and cancer distribution between the Italian and American canine populations. Nevertheless, our results regarding the age
by breed, based on a larger subset of individuals, confirm that a "one size fits all" approach to cancer screening is not the most effective
one in the dog population and provide relevant data that could drive more individualized screening schedules.

[1] Schiffman et al. Comparative oncology: what dogs and other species can teach us about humans with cancer, Philos Trans R Soc
Lond B Biol Sci, 370(1673):20140231, 2015.

[2] Rafalko et al. Age at cancer diagnosis by breed, weight, sex, and cancer type in a cohort of more than 3,000 dogs: Determining the
optimal age to initiate cancer screening in canine patients, PLoS One, 18(2):€0280795, 2023.

[3] Pinello et al. Vet-ICD-O-Canine-1, a System for Coding Canine Neoplasms Based on the Human ICD-O-3.2, Cancers, 14(6):1529,
2022.
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p53 immunohistochemistry, rather than TP53 in situ hybridization, predicts TP53 mutation in canine Diffuse Large B-Cell
Lymphoma and correlates with worse outcome

G. Foiani1, L. Aresuz, L. Licenziatoz, L. Marconato3, A. Fanelliz, E. Melchiotti1, M. Vascellari'
1Histopathology Lab., Istituto Zooprofilattico Sperimentale delle Venezie, Padua — Italy
2Dept. of Veterinary Sciences, University of Turin, Turin — ltaly

3Dept. of Veterinary Medical Sciences, University of Bologna, Bologna — Italy

Diffuse large B-cell lymphoma (DLBCL) is the most frequent hematopoietic tumor in dogs, characterized by high mortality and clinical
heterogeneity. Both exome and Sanger sequencing approaches revealed recurrent mutations in several genes, including TRAF3, SETD2,
POT1, and TP53 [1]. TP53 aberrations, primarily missense mutations affecting the DNA-binding domain, have emerged as critical factors
associated with shortened survival times and limited response to therapy [1]. TP53, recognized as a key tumor suppressor gene encoding
p53 protein, stands as the most recurrently mutated gene both in human and canine cancers. The immunohistochemical identification of
p53 is employed in routine clinical practice as an indicator for mutations in different human tumors [2]. In canine DLBCL (cDLBCL), no
studies have been conducted to correlate the TP53 mutational status, mMRNA, and protein expression.

This study aimed to investigate the expression of TP53 using RNAscope® in situ hybridization and of p53 by immunohistochemistry
(IHC) in FFPE cDLBCL samples. Results were correlated with the TP53 mutational status and clinico-pathologic features to assess the
reliability of these techniques in predicting TP53 mutations and to evaluate the prognostic value of each technique.

A total of 37 cDLBCL samples were subjected to RNAscope® using a specific probe for canine TP53, and to IHC with a p53 monoclonal
antibody [2], performed on the Ventana Discovery Ultra autostainer (Roche). A semi-quantitative scoring system was applied for
RNAscope®. Conversely, results for IHC were scored as positive or negative. TP53 mutational status was previously assessed [1].
TP53 expression was detected by RNAscope® in all samples. With IHC, 10/37 (27%) cDLBCLs tested positive for p53. The density of
p53-positive tumor cells varied greatly among cases. No correlations were identified between TP53 RNAscope® scores and p53 IHC
expression. Furthermore, the expression of TP53 detected by RNAscope® was not influenced by its mutational status. Conversely, a
significant association was observed between TP53 mutations and p53 expression by IHC (p<0.001). Specifically, all mutated samples
except for one expressed p53, while all wild-type samples did not. The accuracy of p53 IHC testing in detecting TP53 mutation was
97.3% (95% CI 85.84-99.93), with robust sensitivity and specificity. Moreover, cases expressing p53 had significantly shorter time to
progression (TTP) and lymphoma specific survival (LSS) compared to negative cases (median TTP: 52 vs 196 days, p=0.002; median
LSS: 66 vs 278 days, p=0.002).

Our findings indicate that the p53 IHC assay accurately predicts TP53 genetic aberrations, unlike TP53 RNAscope®, highlighting
its utility as a cost-effective tool in routine clinical diagnostics. Moreover, positive IHC results were associated with poorer survival
outcomes, indicating the prognostic value of this finding. The positive IHC staining in cases with mutated TP53 is indicative of p53 protein
accumulation and suggests the acquisition of ex-novo oncogenic functions by mutated p53. The absence of correlations between TP53 in
situ gene expression both with IHC and with TP53 mutational status raises questions about TP53 transcriptional and post-transcriptional
regulatory mechanisms, warranting further investigation.

[1] Giannuzzi D. et al. The genomic landscape of canine diffuse large B-cell lymphoma identifies distinct subtypes with clinical and
therapeutic implications. Lab Anim 51:191-202, 2022.

[2] Brunetti B. et al. Validation of p53 Immunohistochemistry (PAb240 Clone) in Canine Tumors with Next-Generation Sequencing (NGS)
Analysis. Animals (Basel). 13:899, 2023.
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Hazelnut skin and linseed as partial replacements for maize in lamb diet: impact on growth, ruminal histomorphometry, and
gut-health

T. Hassan1, E. Diaz Vicuna1, D. Ippolitoz, F. Barroero1, M.I. Malik1, M. Musatis, A. Natalelloa, C. Forte1, M.T. Capucchio1
1Dept. of Veterinary Sciences, University of Turin, Turin - Italy

2National Institute of Health, Department of Food Safety, Nutrition and Veterinary Public Health, Rome - Italy.

3Dept. of Agriculture, Food and Environment, University of Catania, Catania - Italy

Agro-industrial by-products represent sustainable and cost-effective resources for animal nutrition, enhancing their gut-health and
performance [1]. Bioactive compounds in plant-based feeds could exert beneficial effects on rumen and abomasum health [2, 3]. To
evaluate the potential effects of hazelnut skin (HS) and linseed (LS), 40 male lambs were assigned to the following groups: control (C), LS
(8%), HS (15%), and HS+LS (7.5%, 4%, respectively); the dietary modifications were carried replacing maize. After a 60-day growth trial,
lambs were slaughtered and ruminal/gut histomorphometry was evaluated. Regarding rumen, ten intact papillae from both the ventral and
the dorsal sac were measured macroscopically and microscopically. Additionally, the gastrointestinal tract segments underwent evaluation
using a histological scoring system. Inflammatory infilirates were assessed based on type (lymphoplasmacytic = 1, mixed = 2, eosinophilic
= 3), severity (absent = 0, mild = 1, moderate = 2, severe = 3), and extension (focal = 1, multifocal = 2, disseminated = 3, diffused =
4). Vacuolar degeneration in the liver and the forestomaches, as well as pigmentation and hyperkeratosis in the forestomaches, were
also examined using a semi quantitative scoring system. Statistical analysis was performed using SPSS software, with dietary treatment
and animal ID as fixed and random factors, respectively. Significance was determined at p < 0.05, and mean differences were assessed
using Tukey's and Dunn’s post hoc tests. Growth performance remained unaffected by the dietary treatments (p > 0.05). Regarding
ruminal morphometry, papillae length from the ventral sac was notably higher in LS and HS+LS groups (0.521 + 0.064 cm, 0.428 + 0.158
cm, respectively) compared to the control group (0.379 + 0.814 cm, p = 0.028). Notably, significant differences were observed between
LS-C (p = 0.047) and LS-HS (p = 0.038) groups. Similarly, the LS group exhibited higher ruminal pigmentation severity, particularly in
the cornified squamous cell layer (ventral: p = 0.001; dorsal: p = 0.014). The hyperpigmentation was associated with longer papillae.
The intestinal inflammation scores were higher (p < 0.05) in HS treatment. No significant histological differences were observed in other
organs. The eventual pro-inflammatory effect of hazelnut skin warrants further investigation. Ongoing analyses of rumen microbiota and
volatile fatty acids aim to provide further insights. Overall, HS+LS, LS diets improved gut health, particularly rumen papillae morphology
and thus enhancing nutrient absorption. These findings emphasize evaluating novel feed components to optimize animal welfare.
Funding: LIVE HAZE - Hazelnut industrial by-product inclusion in livestock chains in Italy” funded by the MUR Progetti di Ricerca di
Rilevante Interesse Nazionale (PRIN) Bando 2020 - grant 2020244EWW
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Prevalence of Staphylococcus aureus, Methicillin-resistant Staphylococcus, and Enterobacteria
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The water buffalo (Bubalus bubalis) holds an important economic role in the dairy industry in Italy, the top
producer of buffalo milk in Europe, accounting for 97% of the continent's production. With the rise of the
global health concern of antimicrobial resistance, our study aimed to highlight the prevalence and genotypic
diversity of Staphylococcus aureus (S.aureus) isolated from milk of water buffaloes sampled in the
Campania region in southern Italy. Methicillin-resistant Staphylococcus (MRS) and Extended-Spectrum
Beta-Lactamase (ESBL) producing Enterobacteria have also been assessed. Bulk tank milk samples from
59 different farms were collected between June and November 2023 and subjected microbiological analyses
on selective media, with and without enrichment, plus molecular analysis. Results revealed a high presence
of S. aureus as 71.18% of samples tested positive, indicating variable bacterial load. Up to six colonies for
each positive farm were characterized by molecular analyses, totaling 202 isolates. According to the
primary results of the RNA template-specific polymerase chain reaction (RS-PCR), the isolates belonged
to 8 different genotypes with a genotype B predominance (71.80% of farms). Analysis using selective media
demonstrated that 45.76% of samples were positive for MRS. Using MALDI-TOF the most frequently
identified species were S. aureus (44.44%), S. epidermidis (18.51%), S. sciuri (18.51%), S. haemolyticus
(3.70%), S. saprophyticus (3.70%). On the other hand, 23.72% tested positive for ESBL-producing
enterobacteria. The identified species were E. coli (64.28%), Enterobacter spp (21.42%), and Klebsiella
pneumoniae (14.28%). Several isolates were resistant to antibiotics. The results demonstrate the high
prevalence of S. aureus but also MRS and ESBL bacteria in water buffalo farms. Given their impact on

animal and human health, this reaffirms the relevance of monitoring and characterizing antibiotic resistance.
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Honey bee well-being depends on accessing a variety of nutrients, especially pollen,
which they obtain through pollination (1). Pollen proteins are a fundamental
component of the honey bee diet and are necessary for appropriate formation and
functioning of the hypopharyngeal glands (HPGs). The HPGs are paired organs in the
honey bee’s head (2), responsible for producing royal jelly used to feed future queen,
drone and worker larvae, for synthesizing enzymes for the transformation of nectar into
honey and for storing glycogen for intense flight activity. The aim of this study was to
evaluate the morphological aspects, morphometric parameters of HPGs and
vitellogenin transcription level (an important protein involved in royal jelly syntesis
and honey bee aging) in caged honey bee at different ages fed with only fondant or
fondant and pollen. Morphological and morphometrical analysis were performed on
HE stained honey bee samples. Additionally, samples were stained with Periodic Acid
Schiff (PAS) and PAS-Alcian blue (PAS-BA) to detect glycogen and mucins; while
vitellogenin transcription level was evaluated with qRT-PCR approach.

Histologically honey bees aged from 7 to 21 days and fed with only fondant showed a
marked reduction of HPGs size. The acini appeared underdeveloped in 7 day old honey
bees, degenerated in 14 day old honey bees and completely atrophied in 21 day old
honey bees, indicating scarse/absent secretory activity. On the contrary, honey bees
aged 7 to 21 days fed with fondant and pollen showed an increase of HPGs size. The
acini increased in number and size due to the abundant foamy and clear material,
indicating high and constant secretory activity, mainly mucosal (PAS + and BA -). The
morphometric results confirmed the histological results. The HPGs were always larger
in honey bees fed with fondant and pollen (mean area (mm?) and standard deviation
(SD) values ranging from 3.27+1.04 to 6.60+4.04) than in those fed with only fondant
(mean area (mm?) and standard deviation (SD) values ranging from 0.69+0.41 to
5.45£1.54). Interestingly, qRT-PCR results show that the quantity of vitellogenin is
dependent on the age of the honey bee and not on type of food source. Collectively,
our results confirm that a proteic diet (pollen) is necessary for the normal development
and function of the HPGs and that the amount of secretion is positively correlated with
glandular activity and acinar size (3). Therefore, using integrated diets with pollen
could be a useful strategy to improve honey bee health and productivity, contrasting
the decline of this species.
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Iron-related molecular pathways in Canine Osteosarcoma: preliminary results from an immunohistochemical study
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Osteosarcomas (OS) are the most common bone tumor in dogs, characterized by high metastatic rates and poor prognosis. Treatment
includes surgery, radiotherapy and chemotherapy; however, tumor recurrence and metastasis are frequent and survival time remains
short. Thus, the identification of new possible therapeutical targets is needed. Furthermore, Canine osteosarcoma (COS), is a well-
recognized model for human OS.As with most cancers, previous studies have evidenced dysregulation of iron metabolism in OS human
patients, suggesting similar condition also in dogs. Iron is an essential trace element as it is involved in a wide variety of cellular
processes both in normal and neoplastic cells.In human oncology Transferrin Receptor 1(TfR1) and Transferrin Receptor 2(TfR2) appear
upregulated, while Ferritin (FTH1) appears down-regulated. Increased expression of TfR1 is effectively related to increased rates of iron
uptake by OS cells, supporting OS proliferation, while TfR2 represents a less effective iron receptor and it is only activated following
TfR1 saturation. Nuclear-receptor-coactivator-4(NCOA4) promotes autophagic Ferritin degradation to mobilize iron from deposits, making
it available for cell proliferation, but also for ferroptosis, a regulated intracellular non-apoptotic iron-dependent form of cell death.The
aim of our study was to evaluate by immunohistochemistry(IHC) and Western Blotting (WB), in osteoblastic COS, the expression of
proteins involved in iron pathways, namely TfR1, TfR2, FTH1, NCOA4, and PCNA to assess proliferation.3 normal bone samples
and 20 OS samples were retrieved from the Departmental archives and routinely processed for IHC and WB. Immunoreactivity was
evaluated by counting immunoreactive cells in 1000 cells in 10 fields at 400x magnification.Immunoistochemical analysis of normal
samples revealed no immunostaining for TfR1 and TfR2, while moderate cytoplasmic positivity for anti-FTH1 was observed in 40%
of osteocytes, and weak nuclear immunostaining for NCOA4 was observed in 30% of osteocytes.In OS samples 85-95% of tumoral
cells showed strong cytoplasmic immunostaining for TfR1, while 60-70% were immunostained for TfR2; 10-30% of tumoral cells
were moderately immunolabeled by anti-FTH1, and 60% of tumoral cells presented weak/moderate immunostaining at the nuclear or
perinuclear site for anti-NCOA4. 80-90% of tumoral cells showed immunolabelling for PCNA. WB analysis confirmed the cross-reactivity
of all antibodies.Results reinforce data of previous studies suggesting an increased demand of iron by COS cells as highlighted from the
over-expression of TfR1 and TfR2 in OS samples compared to controls. Interestingly, the expression of TfR2, usually only exhibited in
normal liver and bone marrow tissues, is here reported for the first time in canine tumors, and could underline the activation of atypical
molecular pathways in canine OS as a results of increased iron demands by cancer cells. On the same line, the decreased expression of
FTH1, probably mediated by NCOAA4, could indicate an increase in iron availability and consumption to sustain higher levels of proliferation
in OS samples, as suggested by the higher PCNA index.In conclusion, our results further support the hypothesis that OS may be more
sensitive to iron metabolism dysregulation, thus suggesting the possibility of targeting iron pathways as a new therapeutic strategy.
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Adoptive cell therapy (ACT) using cancer neoantigen-reactive T-cells holds promise for developing new therapies in dogs with malignant
tumors. Within this context, dendritic cells (DC), which are specific and unique antigen-presenting cells activating naive T-cells, play an
essential role in innate and adaptive immune responses. Indeed, DC are deputated in initiating both helper and cytotoxic T cells acting as
a 'nature's adjuvant'. However, the use of canine DC in cancer therapy is hampered by the lack of comprehensive information regarding
their functional properties and phenotyping, alongside the absence of an established in vitro protocol for obtaining mature DC ex vivo.
These gaps significantly impede the development of ACT technologies.

The aim of the present study was evaluating the ex vivo expansion efficiency of DC obtained by monocytes circulating cells from healthy
dogs (hdDC) and tumor bearing dogs (tbDC) affected by fibrosarcoma, oral melanoma and B-cell lymphoma.CD14 positive cells were
immunomagnetically selected from peripheral mononuclear blood cells of healthy and tumor bearing dogs, and the adherent monocytes
were cultured for 6 days with recombinant Canine GM-CFS, Canine IL-4, Canine IL-1beta/IL-1F2, Canine TNF alpha to obtain mature
DCs. Flow cytometry analysis conducted after CD14 isolation (day 0) showed that both hdDC and tbDC were positive to CD14, CD40,
CD90, CD86, CD11c and DLA class Il antibodies, while negative for the expression of CD83, CD80, and CD1a. At day 0, tbDC exhibited
a higher expression of CD40 (median 44%, range 41-58%) compared to hdDC (median 16%, range 12-21%), and a lower expression
of DLA class Il (median 6%, range 3-10% in tbDC versus median 91%, range 87-94% in hdDC). At the end of the culture period (day
6), tbDC showed an increase of DLA class Il expression (median 78%, range 65-84%). Additionally, both populations displayed de novo
expression of CD1a, CD80, and CD83.

These preliminary data suggest that canine DC can be expanded ex vivo using methods comparable to those used in humans, with a
similar growth efficiency. Moreover, after 6 days of in vitro maturation, both hdDC and tbDC express several mature dendritic markers
(CD1a, CD80, CD83), indicating their ability to differentiate starting from circulating monocytes. Interestingly, the low expression of DLA
class Ilin tbDC at day 0 suggests a distinct phenotype of circulating monocytes in tumor bearing dogs compared to healthy dogs. However,
the constitutive expression of DC can be restored after in vitro cytokine stimulation, indicating the potential for reversing the phenotype
and enhancing the functionality of DC in a cancer scenario.
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Footpad dermatitis (FPD) is a condition that causes necrotic lesions on the plantar surface in growing broilers, affecting their welfare,
and representing a risk factor, since it is one of the main entry points for pathogenic microorganisms [1]. The lesion is characterised by
multiple histological features, starting from subepidermal heterophilic infiltration to necrobiotic-degenerative changes which affect first the
superficial epidermal layers and, as the lesion progresses from erosion to ulcer, involve all the epidermidis penetrating deep into the dermis
[2]. In this trial, a total of 89,200 Ross 308 chickens (39+3g) were housed in two sheds (C, control; T, treated) at the same environmental
conditions. Females were housed in the first part of each shed, males in the second and third part. A bacterial bedding conditioner
(EazyBed Pro, Lallemand, France) was applied in T: a pre-treatment (30g/m2) was carried out on the floor before placing the litter and,
from week 1 to the end of the cycle, the conditioner was applied weekly on the litter (90g/m2). In C no treatments were carried out. Females
were slaughtered at 36d (T: 1528+195g; C: 1562+188g) and males utilized the whole space until 43d (T: 2696+296; C: 2737+364). At
slaughtering, 12 legs for each group were randomly selected for histological examination. Using a scoring system, several parameters
were analysed: keratinization, epidermal layer structure, inflammation, leukocytes (heterophiles, macrophages, and lympho-plasmacytes),
neoangiogenesis, dermal and hypodermal involvement. In addition, to investigate the mechanism of lesion development, the number of
apoptotic cells (DeadEnd™ Colorimetric TUNEL System, Promega Italia Srl, ltaly) and the expression of Hypoxia Inducible Factor (HIF-1q,
MA1-5186, Invitrogen, USA) were also assessed by immunohistochemistry. Ordinal and cardinal variables were analysed by Mann-Whitney
test and Student t-test, respectively. In relation to the variables, median (minimum-maximum), and mean + standard deviation, were
considered. Chickens farmed in T showed a total histological score significantly lower than in C (18 vs 28.5; p=0.0002), especially in
males (19.5 vs 30; p<0.0001). Considering the single parameters, several differences were noted, except for the heterophiles count (3
vs 3; p=0.251). Treatment significantly reduced inflammation (2 vs 4; p<0.0001) and hypodermal involvement (1 vs 2.5; p=0.004), both in
females and males. Only in males, keratinization (3 vs 4; p=0.018), epidermal layer structure (2.5 vs 5; p=0.012), leukocytes [macrophages
(2 vs 3; p=0.016) and lympho-plasmacytes (1 vs 2; p=0.021)], neoangiogenesis (2 vs 3; p=0.027), dermal involvement of the lesions (2
vs 5; p=0.0004), were significantly reduced. HIF and TUNEL positive cells counts resulted significantly reduced in chickens farmed in
T (HIF: 136.4+24.59 vs 210.5+38.67, p<0.0001; TUNEL: 137.8+34.30 vs 215.0+57.08, p<0.0001) both for females (HIF: 143.5+23.15
vs 191.7+21.12, p<0.0001; TUNEL: 113.5+22.94 vs 167.8+23.93, p<0.0001) and males (HIF: 129.3+24.87 vs 229.4+43.73, p<0.0001;
TUNEL: 162.2+25.22 vs 262.2+36.97, p<0.0001). Results suggest that concomitant factors may lead to reduction in the bioavailability of
oxygen at footpad level, and therefore that lesions may be induced by activation of the HIF gene and increased apoptosis that favours its
onset, expansion, and aggravation, while preventing structural regeneration. The use of bacterial bedding conditioner positively affects
the severity of footpad lesions, improving broilers’ welfare.
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Tumour-associated macrophages (TAMs) are involved in all stages of cancer from tumorigenesis to
metastasis outgrowth. Classically divided into two opposite phenotypes, today the spectrum of
macrophage subtypes is recognized to be much broader and with a division not so clear-cut. In
inflammatory contexts, macrophages can modulate the immune response thanks to their central
function in iron recycling [1]. Different studies are focusing on connections between cancer, TAMs,
and iron metabolism. Hemosiderin-laden macrophages (HLMs) are described in both human and
canine mammary tumours, however, their function is still not completely understood [1, 2]. This study
aims to evaluate erythropoietin (EPO), its receptor (EPOR) and the hypoxia-inducible transcription
factor-1a (HIF-10) in HLMs inhabiting the stroma of canine mammary carcinomas.

HLM-rich canine mammary carcinomas were selected and evaluated through haematoxylin-eosin
(H&E), Prussian blue, and Meguro stain. Immunohistochemistry was carried out for EPO, EPOR and
HIF-1a.

HLMs showed granular cytoplasmatic hemosiderin deposits and peritumoral or stromal localization.
They were also located near to tumour-infiltrating lymphocytes (TILs) and tertiary lymphoid
structures (TLSs) or necrotic areas. Prussian blue and Meguro stain revealed the iron deposits in
HLMs with blue and brown colour, respectively. HLMs, along with macrophages and mast cells, were
variably positive for EPO, EPOR and HIF-1o. EPOR and HIF-1a were also expressed in epithelial
neoplastic cells with greater intensity in foci of solid growth pattern and close to the margins of
necrosis. EPO was mainly expressed by endothelial cells and variably by neoplastic cells.

Considering its proliferative, antiapoptotic and angiogenic roles, the colocalization of EPO and EPOR
in HLMs suggests the possibility that these may generate a loop of autocrine and paracrine
stimulation. In the inflammatory context, EPO is directly involved in macrophage polarization to M2
phenotype and enhances efferocytosis contributing to the elimination and clearance of apoptotic cells
and cellular debris [3]. Knowing the similarities between the inflammatory process and the tumour
context, EPO could trigger the M2 switch of HLMs leading to the production of protumoral
substances and stimulating phagocytosis. The latter hypothesis would also explain the HLMs
localization near necrotic areas. In addition, HLMs could be directly involved in neoangiogenesis,
considering their already demonstrated positivity for VEGF and its receptor [2]. The expression of
neoangiogenic molecules is known to be strictly linked to the hypoxic environment. M2 macrophages
express high levels of HIF leading to the production of substances favouring tumour proliferation and
survival [2, 3]. HLMs are supposed to sequester iron to prevent its depletion and maintain adequate
levels of cytotoxic free iron. Therefore, they could act as iron reservoirs that can be exploited by
tumour cells to promote their growth [1]. In addition, tissue iron low levels can stimulate HIF-1a
activation leading to the production of angiogenic molecules [2]. Then HLMs could represent a novel
macrophagic subtype worth to be better investigated for its potential role in cancer survival and
progression.

[1] DeRosa et al. The Iron Curtain: Macrophages at the Interface of Systemic and Microenvironmental Iron Metabolism
and Immune Response in Cancer, Front Immunol, 27;12:614294, 2021.

[2] Giambrone et al. Hemosiderin-Laden Macrophages in Canine Mammary Carcinomas, Animals, 24;13(23):3634, 2023.

[3] Peng et al. Erythropoietin and its derivatives: from tissue protection to immune regulation, Cell Death Dis, 3;11(2):79,
2020.
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D. De Biase1, E. Di Napoli2, l. Tedescos, G. Piegariz, F. Zito MarinoS, S. Papparellaz, R. Franco3, 0. Paciello®
1Dept. of Pharmacy, University of Salerno, Fisciano — ltaly

2Dept. of Veterinary Medicine, University of Naples, Naples — Italy

3Dept. of Mental and Physical Health and Preventive Medicine, University of Campania, Naples - Italy

Canine mast cell tumor (MCT) is one of the most common cutaneous tumors in dogs characterized by a very variable biological behavior
[1]. Gene expression profiling is nowadays considered a great instrument in cancer research for its immense potential to fully explore
the pathophysiological process leading to cancer development and progression and to discover new prognostic markers and therapeutic
targets [2]. Up to date, numerous studies have been dedicated on the investigation of predictive and theragnostic markers in canine
MCT [1], but research focusing on genetic changes are still lacking. With these premises, the aim of the present study was to identify
aberrantly regulated genes in canine cutaneous MCT that could possibly represent unexplored markers of tumor biological behavior
and/or represent targets for a new therapeutic approach. The gene expression profile of Kiupel low (group 1, n. 6) and high (group 2,
n. 6) histologic grade canine MCTs and mastocytic dermatitis (control group, n. 4) was analyzed with the NanoString nCounter Canine
IO Panel (NanoString Technologies, Seattle, Washington) using RNA extracted from selected tumor tissue areas from paraffin blocks.
Immunohistochemical analysis for MHC Il expression was also performed on MCTs. Thirteen genes were differentially expressed between
the 2 groups, whereas no significant change in expression was found for control group. Gene set analysis highlighted an upregulation
of KIT and genes involved in antigen processing such as MHC Il (DLA-DQA1) and mast cell activation (FCER1A) in high grade MCT
compared with low grade MCT. Neoplastic mast cells showed immunoreaction to anti-MHC Il antibody. MHC-class Il (MHC-I1I) molecules
are predominantly expressed by professional antigen presenting cells (APC) with the primary function of presenting exogenously derived
peptide antigens to CD4+ T cells. Unlike professional APCs, mast cells do not constitutively express MHC-II on the cell surface in their
resting state, but its expression can also be induced by activation independent of degranulation. A growing body of scientific literature
suggest that a subset of tumors originating from a variety of tissues also express MHC-II [3]. To our knowledge, this is the first report to
describe an increase of MHC Il gene expression and anti-MHC Il antibody immunoreaction in canine MCTs. Although this finding must
be further investigated, in our opinion it may potentially pave the way for a better understanding of the pathophysiology of canine MCT
and, above all, for future therapeutic approaches. An enhanced tumor antigen recognition suggests an increase recognition of a tumor
by the immune system, hence an increase of cytotoxic activity and a crucial role in immunotherapy [3].

[1] De Biase et al. RNAScope in situ Hybridization as a Novel Technique for the Assessment of c-KIT mRNA Expression in Canine Mast
Cell Tumor. Front. Vet. Sci. 8:591961., 2021

[2] Giantin et al. Global Gene Expression Analysis of Canine Cutaneous Mast Cell Tumor: Could Molecular Profiling Be Useful for Subtype
Classification and Prognostication? PLoS ONE 9(4): €95481., 2014

[3] Axelrod et al. Biological Consequences of MHC-II Expression by Tumor Cells in Cancer Clin Cancer Res 25 (8): 2392—-2402, 2019.
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Genotoxic effects and oral pathology in cats exposed to indirect cigarette smoke.
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Cigarette smoke contains a high concentration of carcinogenic substances to which
smokers are regularly exposed periodically. Secondhand smoking (SHS) is a mixture
of the side stream smoke, and the mainstream smoke exhaled from the lungs of
smokers. SHS exposure results from the involuntary inhalation of sidestream and
exhaled mainstream smoke and it reaches higher concentrations indoors. Passive
smoking is seriously harmful to the health of non-smoking humans and animals.
Indeed, in human medicine, it has been shown that smoking, even if passive, can
lead to precancerous and cancerous oral lesions [1]. However, only a few reports
have investigated effects of nicotine oral ingestion during grooming in cats [2]. Cats
spend 30 to 50 % of their day in grooming activities which make them more
susceptible to effects of indoor environmental smoke [3]. Several techniques have
been validated to investigate exposure to tobacco smoke; among them, cotinine level
evaluation has been used as a reliable marker for smoking studies due to its long
half-life. Considering these observations, this study aimed to correlate the
morphological and genotoxic alterations of the oral cavity to cotinine levels in the
urine of cats exposed to SHS. Urine samples and cytologic smears from the oral
cavity were collected from 30 cats: 20 with smoker owners (10 male and 10 female,
age range 1-2 years) and 10 with non-smoker owners (5 male and 5 female, age
range 1-8 years). Urinary cotinine concentration was measured using two tests,
NicAlert® rapid test kit by Nymox and Coitinine ELISA Kit by Abnova. Cytologic
smears from the oral mucosa were stained with MGG Quick stain (Bioptica) and
Papanicolaou stain (Bioptica) for the evaluation of oral inflammation, with a score
from 0 to 3, and for Micronuclei (MNi) evaluation, that was scored in 1000 cells with
well-preserved cytoplasm. Smears were also stained with Papanicolaou stain for the
evaluation of epithelial dysplasia. Our results showed statistically significant
differences between exposed and non-exposed cats in terms of urine cotinine levels
with both tests. Oral brush smears showed a low to moderate number of inflammatory
cells consisting mostly of neutrophils, macrophages, rare lymphocytes, and plasma
cells in 15 out of 20 of the exposed cats. Among exposed cats, MNi were seen only
in 5 out of 20 cases. Papanicolaou stain showed a moderate grade of dysplasia of
the oral cavity such as binucleated cells, green/pink cytoplasm, and a higher N/C ratio
in 10 out of the 20 exposed cats. Our results suggest that Coitinine ELISA Kit may
be a useful tool to evaluate cotinine levels in cats and that the exposure to second-
hand tobacco smoke can determine chronic and time-dependent morphological and
genotoxic alterations in cats. Further study will be needed to better investigate the
correlation between smoke exposure duration, genetic and morphologic alterations.

[1] Mosharrafian S et al. Association between Dental Caries and Passive Smoking and Its
Related Factors in Children Aged 3-9 Years Old. Int J Clin Pediatr Dent. 2020 Nov-
Dec;13(6):600-605.

[2] Snyder LA et al. p53 Expression and Environmental Tobacco Smoke Exposure in Feline
Oral Squamous Cell Carcinoma. Veterinary Pathology. 2004;41(3):209-214.

[3] McNiel et al. Urinary biomarkers to assess exposure of cats to environmental tobacco
smoke. Am J Vet Res. 2007 Apr;68(4):349-53.
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Comparative biological analysis between testicular cancer in dogs and humans, considering space sharing and
exposure to environmental pollutants, highlights, similarities in clinical manifestation, genomic instability, and
metastatic potential. The ubiquitous distribution of toxic substances, capable of interacting with the animal and
human organism, conditions the development of cancers. Diethylhexyl phthalate (DEHP), polybrominated
diphenyl ethers (PBDE), polychlorinated biphenyls (PCB), dichlorodiphenyltrichloroethane (DDT),
perfluoroalkyl substances (PFAS), perfluorooctane sulfonate (PFOS), perfluorooctanoic acid (PFOA),
perfluorohexane sulfonate (PFHxS), phthalates, bisphenol A (BPA), xenoestrogens (like ZEA) and dioxins
fall into the group of persistent organic pollutants (POPs). These toxic analytes act as endocrine disruptors,
heterogeneous substances capable of mimicking the action of hormones and interacting with their receptors,
altering their proper stimulation. Retrospective analysis of canine testicular oncology data from the Campania
Animal Cancer Registry, about the years 2020-2021-2022-2023, produced the following results: 61 testicular
tumors in 2020, 68 testicular tumors in 2021, 41 testicular tumours in 2022, and 68 testicular tumors in 2023,
includes Leydigomas, Sertoliomas, and Seminomas. From the management system of the National Cancer
Institute “Fondazione G. Pascale-IRCCS”, we examined the cases of human testicular cancer evaluating 30
cases from 2020 and 50 cases from each year 2021-2022-2023 (total number 180 cases) including a high
incidence of mixed tumours and seminomas, with a smaller number of Leydigomas and Sertoliomas. For
environmental analysis, we extrapolated the data from the Ministry of Environment and Energy Security
website and the Campania Regional Agency for Environmental Protection (ARPAC) site. The cities with the
highest incidence of testicular cancer in humans and dogs were Naples, Salerno, Ercolano, Portici, Torre del
Greco, Somma Vesuviana, San Giuseppe, San Giorgio a Cremano, Cava de’ Tirreni, Castel San Giorgio and
Pagani. In the same areas were recorded severe contamination of soil and water by metals and metalloids,
hydrocarbons, dioxins furans, PAHs, PCBs, aromatics, carcinogenic and non-carcinogenic chlorinated
aliphatic, organic compounds, inorganic compounds, chlorinated and non-chlorinated phenols,
phytochemicals. This association highlights a strong correlation between environmental pollution and the
incidence of cancers related to them. The biological behavior of testicular cancers in dogs and the possible role
of environmental risk factors may provide useful indications for preventing neoplasms affecting the human
species. Risk assessment coupled with strategic prevention are essential to reduce cancer mortality in dogs and
humans. The short latency period for cancer in animals compared with humans creates an advantage in
studying spontaneous disease in animal models by being able to consider them as "sentinels."

1. Faja F, Esteves S., Pallotti F., Cicolani G., Di Chiano S., Delli Paoli E, Lenzi A., Lombardo F., Paoli D.
Environmental disruptors and testicular cancer. Endocrine (2022); 78:429-435.

2. Sumner, R.N., Byers, A., Zhang, Z. et al. Environmental chemicals in dog testes reflect their geographical source
and may be associated with altered pathology. Sci Rep 11, 7361 (2021).

3. Pocar P, Grieco V, Aidos L, Borromeo V. Endocrine-Disrupting Chemicals and Their Effects in Pet Dogs and
Cats: An Overview. Animals (Basel). 2023 Jan 22;13(3):378.
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Elephants are rarely affected by tumors, this is thought to be due in part to their
extra TP53 tumor suppressor genes, which code for the p53 protein [1]. The
elephants have 20 copies, that is, 40 alleles of the TP53 genes, compared with
the typical number of one copy found in all other mammals. According to Peto’s
Paradox referring to why larger animals with a higher number of cells and cell
divisions do not also have a higher tumor incidence the elephant’'s multiple
copies are proposed to have evolved to defuse enhanced DNA damage
response to promote neoplasm suppression [2].

Our study aimed to describe the neoplastic and non-neoplastic diseases in
Elephas Maximus examined in the period 2004 to 2021. Five female Asian
elephants, two from the circus and three from zoos, with ages ranging from 40
to 56 years, were necropsied. After a complete macroscopic examination,
tissue samples were collected and processed for routine histopathology and
immunohistochemistry. After a microscopic examination, the tumor was
diagnosed in 4 out of the 5 elephants (seven tumors and a herpesvirus
infection). Based on histopathological features, tumors were classified as
follows: four leiomyomas, a leiomyosarcoma, a uterine adenocarcinoma [3],
and a lymphoma. Animals with neoplasms were older than animals without
neoplasms (mean age 55,25 vs 40 years). The malignant and benign tumors
were 43% and 57%, respectively. Among malignant tumors, metastasis was
observed in 1 out of the 3 cases. Based on our findings, leiomyoma was the
most common tumor identified and the female reproductive system was the
most frequent primary tumor site. Moreover, this case series shows a higher
incidence of neoplastic disease compared to non-neoplastic disease among
elephants in southern Italy considering this data extremely important also for
epidemiological purposes. Furthermore, in human medicine, subjects with

TP53 gene mutations show a high risk of developing neoplasm. Genetic
analyses of three elephants with tumors are ongoing to assess the presence
or absence of possible mutations. Such mutations would explain tumor
development in the assessed elephants in Southern Italy.

1. Voskarides K et al. The Role of TP53 in Adaptation and Evolution. Cells. Feb
;12(3):512, 2023.

2. Padariya M et al. The Elephant Evolved p53 Isoforms that Escape MDM2-Mediated
Repression and Cancer. Mol Biol Evol. Jul 2;39(7), 2022.

3. Laricchiuta P et al. Histological and immunohistochemical characterisation of
uterine adenocarcinoma in an Asian elephant (Elephas Maximus). Folia Morphol
(Warsz). 77(4):771-774, 2018.
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Vibrio aestuarianus subsp. francensis has been identified as a pathogenic agent responsible for
periodic mortality in adult Pacific oysters (Magallana gigas) [1]. However, studies attribute these
episodes to the interaction of environmental factors and pathogens. Little information available in the
literature emphasizes the need to clarify the pathogenetic mechanisms of V. aestuarianus in M. gigas
[2]. Magallana gigas subjects (n=358) were collected during a mortality episode in Sardinian oyster
farming areas, with a water temperature of 14°C. Samples (n=28) were deeply investigated by molecular,
histopathological, and in situ hybridization (ISH) techniques with a system (RNAscope®) to detect the
presence of Vibrio spp. in M. gigas tissues. The mantle of oysters (29%) exhibited a moderate to severe,
nodular to multifocal hemocytic inflammatory infiltrate associated with a concentration of V.
aestuarianus greater than 10"4 copies/ul in gPCR. ISH demonstrated the presence of Vibrio spp. in
almost all the oysters associated with the mantle and gills inflammation, with a stronger and diffuse
signal in oysters displaying a moderate to severe degree (r=0.66, p 66, p<0.05). Our results suggested
that V. aestuarianus is the cause of mortality in oysters probably in association with changes in
environmental conditions.

[1] Oyanedel et al. Crassostrea gigas oysters from a non-intensive farming area naturally harbor
potentially pathogenic vibrio strains, Journal of Invertebrate Pathology, 196: 107856, 2023.

[2] Mandas et al. Histopathological and molecular study of pacific oyster tissues provides insights into
V. aestuarianus infection related to oyster mortality, Pathogens, 9:1-12, 2020.
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Investigating immunohistochemistry in fish: western immunoblotting validation of the most common antibodies used in
mammals.
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Recently fish research has significantly progressed, especially in aquaculture1. Immunohistochemistry (IHC) has proved as a necessary
tool for supporting investigations in fish anatomical and pathological research. However, very little is known about a possible cross-
reactivity and specificity in fish of the antibodies developed for mammals2. This study aims to evaluate the IHC reactivity of commonly used
antibodies in mammals, such as pan-cytokeratin (CKAE1/AE3), vimentin (V9), S-100, glial fibrillary acidic protein (GFAP), and desmin
(D33), validated by the Western immunoblotting (WB), in the tissues of the main aquaculture fish species (Sparus aurata, Dicentrarchus
labrax, Oncorhynchus mykiss). The results revealed that the pan-cytokeratin and GFAP antibodies cross-react with all tested fish species,
while S-100 demonstrated specific staining only in the sea bream and rainbow trout tissues. Regrettably, both mouse monoclonal anti-
desmin and anti-vimentin clones didn’t show any reactivity. In conclusion, our results emphasize the need to create specific antibodies
for aquaculture research purposes, where available antibodies used in mammals did not cross-react with fish tissues.

[1] Armando et al. Peripheral Nerve Sheath Tumors Resembling Human Atypical Neurofibroma in Goldfish (Carassius auratus, Linnaeus,
1758), Animals, 11: 2621, 2021.

[2] Ronza et al. Immunohistochemical expression of E—cadherin in different tissues of the teleost fish Scophthalmus maximus,
Aquaculture, 501: 465-472, 2019.
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Hepatitis E virus in ovine raw milk from herds farmed in Central Italy
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Among viral foodborne pathogens, hepatitis E virus (HEV) has been widely detected in different animal origin foodstuffs. Milk, obtained
from large and small ruminants, have demonstrated the possibility to detect infectious amounts of virions. Indeed, HEV transmission
from blood to the mammary gland, during viremia step, has been observed in different mammalian species (including humans). Small
ruminants result receptive to HEV and result also involved in its environmental diffusion through feces and raw milk [1]. In Abruzzo region
(Central Italy), the ovine species (Ovis aries) are traditionally farmed following the transhumance method. It means the involvement of
many geographical areas (including National Parks) used for grazing also usually shared with wild ruminants. This study aimed to amplify
specific HEV RNA regions from 220 ovine unpasteurized milk specimens collected from 3 herds farmed in three provinces (located in
Abruzzo region): Teramo, Pescara, and L’Aquila. Successively to the pre-dipping procedures, a volume of 50 mL was individually sampled
from each animal. Prior to the RNA extraction, the milk fat layer was removed after centrifugation at 3000X g for 15 minutes at 4°C. The
adding of 300 pL of HCI 1M solution was used to facilitate the proteins and nucleic acids precipitation, as described by Dziedzinska et al.
[2]. The Trizol LS method was successively used for the viral RNA extraction. Nested RT-PCR and RT-gPCR were performed to amplify
specific genetic regions belonging to the HEV ORF-1, ORF-2, and ORF-3. Sanger sequencing and phylogenetic analysis were performed.
The IBM® SPSS® Statistics Software was used for the statistical data analysis calculating the chi-square value (with Yates’s correction).
Results showed HEV RNA fragments amplification from 5/220 or 2.27% (both ORF-1 and ORF-2 amplicons) milk/subject specimens,
and the RT-gPCR detected on average 102 copies/uL from positive specimens. From a geographical perspective, among the discovered
positive subjects, 3 animals were farmed in Teramo province and 2 in Pescara one. Sequence analyses and the phylogenetic assays
permitted to determine high nucleotide similarities with HEV genotype 3 which is the most diffused one in Central Italy. This investigation
discovered for the first time HEV RNA fragments from raw ovine milk in Italy. The scientific explanation of HEV RNA detection can be
justified by the transhumance farming method and the environmental sharing with wild animal species, which are natural reservoirs,
[3] providing environmental conditions for possible cross-species infections. Basing on the One-health approach, HEV environmental
surveillance represents a crucial public health concern.

[1] Turlewicz-Podbielska et al. Hepatitis E Virus in Livestock-Update on lts Epidemiology and Risk of Infection to Humans, Animals,
13(20):3239, 2023.

[2] Dziedzinska et al. Evidence of Hepatitis E Virus in Goat and Sheep Milk, Viruses, 12(12):1429, 2020.[3] Santos-Silva et al. A Systematic
Review and Meta-Analysis on Hepatitis E Virus Detection in Farmed Ruminants, Pathogens, 12(4):550, 2023.

[3] Santos-Silva et al. A Systematic Review and Meta-Analysis on Hepatitis E Virus Detection in Farmed Ruminants, Pathogens, 12(4):550,
2023.
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The genus Mytilus includes species of commercial relevance, namely M. chilensis (MC), M. edulis
(ME), M. galloprovincialis (MG), and M. trossulus (MT). Hybridization has been reported in areas
where more species coexist. Hybrids MExMG and MEXMT are reported in Europe, and MCxMG,
MCXME, and MCxMT in Chile. The difficulties in differentiating Mytilus species, also increased by
hybridizations, may favor deceptive practices misleading consumers, such as species substitution.
The use of DNA based methods is encouraged in the EU to counter such type of food fraud. The PCR
Restriction Fragment Length Polymorphism (PCR-RFLP) of the Adhesive Protein (PAP) gene is one
of the most applied molecular techniques for Mytilus spp. identification. We recently observed that
the Sanger sequencing has some practical advantages over PCR-RFLP, and it was proposed as a valid
alternative. The Next Generation Sequencing Technologies (NGS) have become increasingly
attractive in the food authentication field. In this preliminary study, metabarcoding based on NGS
was tested on 19 DNA samples obtained from market products made of Mytilus spp. (10 hybrids and
9 pure), already authenticated by both PCR-RFLP and Sanger sequencing. The PAP gene was
amplified with primers added to Illumina adapters, and sequenced on a Miseq Illumina (150-bp
paired-end mode). Raw files were processed using DADA?2 R package to generate amplicon sequence
variants (ASVs), which were taxonomically assigned by Blastn against GenBank. Overall, 20 ASVs
were taxonomically assigned to MC (123 bp), MG (123 bp), ME (177 bp), or MT (165 bp). Sixteen
DNA samples (84.2%) were found to be composed by pure species (n=5 ME; n=2 MC; n=1 MT) or
hybrids (n=4 MCxMG; n=3 MExXxMG; n=1 MGxMT), in line with previous analyses. In these
samples, sequences of pure species were found in percentages 96.9%-100.0% (average 99.3%, SD
1.05%), with the sample having the lowest percentage (96.9%) composed for the remaining part with
not assigned ASVs. In the case of hybrids, the highest represented species (in terms of sequences
number) was found in percentages 57.1%-97.7% (average 82.3%; SD 14.7%) and the less represented
2.1%-41.9% (average 17.5%; SD 16.8%). In hybrids MCxMG, sequences of MC were generally less
represented (2.1%-3.0%) respect to MG (97.1%-97.7%). In the remaining three DNA samples,
sequences of ME, not detected by PCR-RFLP and Sanger sequencing, were found. Since all the ASVs
assigned to ME showed a typical 177 bp in length, erroneous results due to comparison with
sequences from mis-identified specimens on Genbank can be excluded. In details, one sample
previously identified as pure MT was found to be a hybrid MExMT (3.5% ME and 96.1% MT
sequences), and two samples previously identified as MCxMT were found to be composed as follows:
MT (80.4%-84.8%), ME (13.1%-14.0%), and MC (2.1% - 5.7%). Also in this case, sequences of MC
were less represented. Thus, assuming that hybrids involve two parental species, and sequences of
MC can be under-estimated in the samples (e. g. due to lower primer binding efficiency), a possible
cross-contamination with ME DNA should be investigated, especially considering that the DNA
samples have been highly handled during the previous analyses. Indeed, NGS is a very sensitive
analysis. A further method optimization and validation, involving a significative sample number and
including DNA from voucher specimens, positive controls, and replicates, is therefore needed. Once
validated, NGS can be assumed as efficient approach to authenticate mussel-based products.

[1] Filipello et al. Fine tuning of a sequencing protocol for species identification of Mytilus spp.
specimens, 75° Convegno SISVET, 2022.
[2] Giusti et al. Mislabeling assessment and species identification by PCR-RFLP of mussel-based

products (Mytilus spp.) sold on the Italian market. Food Control, 134:108692. .
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Edible insects are today considered one of the most promising alternative protein sources due to their
nutritional properties and the environmental benefits correlated with their farming [1]. Although the insect
industry sector has grown worldwide in the last decade. the acceptance rates of EU consumers towards edible
insects are still low. Indeed, their integration into the EU countries’ diets appear a distant perspective [3].
Currently, according to European legislation, insect-based products (IBPs) are considered as Novel Foods
(Reg. 2015/2283). These kinds of products are sold in the EU mainly through e-commerce [2]. In this study,
the current situation of the EU IBPs market through e-commerce was characterized by i) identifying Food
Business Operators involved in the selling and ii) assessing the IBPs’ compliance to the EU labelling regulation
(Reg. 1169/2011) and to the “additional specific labelling requirements” imposed by Implementing
Regulations authorizing their placing on the EU market (T. molitor, L. migratoria, A. domesticus and A.
diaperinus). Overall, 26 e-commerce platforms were identified, mainly with head offices located in North and
Central Europe and 656 IBPs proposed to be sold online were found. Most of IBPs consisted of whole insects
(54.9%), followed by protein products (9.5%) and powder insects (8.1%). IBPs made with House cricket (A.
domesticus) (50.2%) were the most represented, followed by IBPs made with yellow mealworm (T. molitor)
(32.9%). On the contrary, IBPs made with lesser mealworm (A. diaperinus) (9.1%) and grasshopper (L.
migratoria) (7.2%) represented a marginal share of the analyzed IPBs. Overall, only 3.4% of the IBPs were
fully compliant with the EU labeling requirements. The high level of non-compliance was mainly related to
the absence, incompleteness, or inaccuracy of the “additional specific labelling requirements" imposed by
Implementing Regulations authorizing the placing on the EU market of IBPs, probably due to their recent
entrance in force. Among these, issues related to allergens’ declaration observed in many IBPs reflected
possible safety implication for consumers. This study, by providing useful data on the FBOs involved in e-
commerce of IBPs, namely a list of the main FBOs active in this sector, and describing the main IBPs categories
sold on the EU online market, could also support the Competent Authorities towards more targeted official
control activities. Finally, by sharing information about IBPs, our results could increase consumers’
acceptance.

References

[1]: Van Huis et al. Edible insects: future prospects for food and feed security, Food and agriculture
organization of the United Nations, 170, 2013.

[2] Pippinato et al. Current scenario in the European edible-insect industry: a preliminary study. Journal of
Insects as Food and Feed, 6(4), 371-381, 2020.

[3]: Kornher et al. Disgusting or Innovative-Consumer Willingness to Pay for Insect Based Burger Patties in
Germany. Sustainability, 11(7), 1878, 2019 u
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In the European Union, primary responsibility for food safety rests with the food business operator
(FBO). In a slaughterhouse, food safety evaluation depends on the maintenance of Good
Manufacturing Practices (GMP) and Good Hygiene Practices (GHP), as well as on product and
process controls. For these reasons, FBOs must implement a self-checking system (SCS)), to ensure
safe meat for consumers, secure animal welfare, prevent transmissible animal diseases, and verify
proper implementation of SCS. Previous studies have shown similarities and overlap in official
controls and Food Safety Management System (FSMS). The aims of the present study were to
compare the non-compliances assigned by the CA during official controls carried out in a high-
throughput abattoir (with a daily output of about 3,000 heavy pigs) located in Lombardy region with
the non-conformities registered by the FBO in the SCS during a ten-year period (2012-2021), and to
examine potential overlapping of SCS and official controls.

Overall, 451 non-compliances/non-conformities (NCs) were recorded, and the majority (52.3%)
were registered by the FBO. Among all the NCs detected by the FBO and the CA, the majority were
assigned to Housekeeping and Hygiene (26.5%), Personal hygiene (13.7%), Maintenance (12.3%),
Control of operations (12.1%), and Training (5.6%). Significant differences were observed in the type
of NCs recorded among FBO and CA (p <0.01 Chi-Square Test for independence). For the FBO, the
control of the personnel is certainly important, being carried out through the verification of Personal
hygiene. The CA was focused, instead, on the Control of Operations. Significant differences were
observed in the distribution of NCs in the working areas (hot deboning room, slaughtering room, cold
deboning room, cold rooms and changing rooms) based on the origin of the NCs (FBO, CA) (p <
0.01 Chi-Square Test for independence). In the slaughter area, cold rooms, lairage, and quality area
(food safety and quality manual, documentation and record-keeping), NCs were assigned mainly by
the CA. On the contrary, in the hot and cold deboning rooms, as well as in the changing rooms, the
majority of NCs were assigned by the FBO. These differences underline the different point of views
between CA and FBO and their purpose. It is important to investigate the comparability of official
inspection and self-checking control. Discrepancies in the type of NCs between FBO and CA can be
due to different reasons, such as the inherent conflict of interest for the FBOs when assigning NCs to
their own company, the likelihood that some NCs are addressed without leaving any documented
evidence, the ability of the auditors to recognize them, their sensitivity on specific topics or even their
training background.

In the present study, the types of remarks varied among the two groups with different areas of
focus. Although there could be an overlap between CA and FBO controls in slaughterhouse, it can be
concluded that they have different objectives and are both crucial. Due to this overlapping, proposals
to reduce the frequency of official inspections should not be considered unless similarity in NCs by
FBO and CA is reached over the time.

References

[1] Kosola et al. Factors affecting effectiveness of food control inspections in food production
establishments in Finland. Scientific Reports 12,4230, 2022.

[2] Luukkanen et al. Compliance in slaughterhouses and control measures applied by official
veterinarians. Food Control, 68, 133-138, 2016.
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Within the meat industry, high-pressure processing (HPP) is primarily used as a post-packaging decontamination technology for ready-to-
eat (RTE) products. By inactivating prevalent vegetative spoilage and pathogenic microorganisms, HPP extends shelf-life and enhances
food safety [1]. Additionally, HPP enables European companies to meet stringent safety regulations in foreign markets like the USA and
Japan, which have a zero-tolerance policy for Listeria monocytogenes in RTE foods, facilitating the export of meat products also to third
countries [2]. Given that the traceability of HPP products currently relies solely on documentation, integrating analytical techniques to
confirm the treatment would greatly reinforce regular controls.

This work presents, for the first time, the application of near-infrared (NIR) spectroscopy as a rapid and non-destructive verification method
of the HPP treatment of meat products.

Three types of meat products were examined: i) N=25 pressed hams (dry-cured, boneless, in rectangular parallelepiped blocks, approx.
5 kg each); ii) N=26 entire hams (dry-cured, boneless, in the classic leg-shape, approx. 9 kg each); iii) N= 20 salami (dry fermented
sausages, approx. 8 kg each). All the products were wrapped under vacuum in a plastic film and subjected to HPP treatment (isostatic
pressures of 600 MPa for 6 min) using a commercial scale unit (Hiperbaric, Spain) located in the production facility of Certosa Salumi
- SterilParma —S.p.A. (Collecchio, Italy). NIR analyses were conducted before (“C”), immediately following (“T0”), and 48 hours after
(“T48”) the HPP treatment using a portable MicroNIR spectrometer (908-1676 nm range, Viavi Solutions, USA). Samples were scanned
through their packaging, targeting specific portions of the sample surface. The data analysis, employing orthogonal partial least square
discriminant analysis, aimed to distinguish C from T (T0/T48) spectra of meat products through the development of discriminant models,
whose reliability and validity were assessed through cross-validation.

The results indicated that spectral changes occurred both in hams and salami after HPP treatment, likely due to alterations in protein
structure and water state. The discriminant models, based on different spectral fingerprints of C and T samples, exhibited all high fitting
(R2X>0.98) and predictive abilities (R2Y and Q2>0.84), with salami globally outperforming ham datasets. A perfect recognition rate (100%)
of C and T entire ham and salami samples was achieved, while one T pressed ham sample was misclassified neither as a T nor as a
C sample. This was likely due to higher variability in the scanned surfaces of the pressed hams. The distribution of the samples in the
score plot allowed to verify that the primary modifications induced by HPP treatment represented the major source of variability within
the data. Minor spectral changes related to the storage time of T salami samples also occurred, but these were of a minor impact and
did not cause overlap between the T0/T48 and the C samples, thereby suggesting that modifications induced by the HPP-treatment and
enclosed within the NIR spectra were retained even after storage.

In conclusion, this method offers promise for improving control procedures, ensuring the traceability of HPP treatment, and maintaining
strict food safety standards in the meat industry.

[1] EFSA. Scientific Opinion on the efficacy and safety of high-pressure processing of food. EFSA Journal, 20(3):7128, 2022.

[2] Bajovic et al. Quality considerations with high pressure processing of fresh and value-added meat products. Meat Science, 92(3),
280-289, 2012.
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Wild boars are the most widespread large wild mammals in the world, accounting for more than 1.5
million in Italy. Following their invasiveness, wild boar hunting is urged resulting in an increase in
wild boar meat and derivatives production and consumption. Wild boar meat is a health, sustainable
and environmentally friendly food which supports local economies. However, wild boars are known
reservoir of zoonotic pathogens including Salmonella spp. Salmonellosis is the second most
reported foodborne zoonoses in the EU and Salmonella spp. is considered of high priority in wild
boar meat safety assurance. Additionally, as consumer safety risk is increased by antimicrobial
resistance in foodborne pathogens, a One Health control strategy needs an integrate surveillance.
The aim of the study is focused on the prevalence and antimicrobial resistance of Salmonella spp. in
wild boar carcasses in relation to some variables linked to the hunting activity.

During the 2023-2024 hunting season, 64 wild boars were shot (dog - driven hunted) in two
territorial hunting areas (ATC PR04 and PR0O7) of Parma province. Information on sex, age, killing
mode, times between killing, evisceration and skinning, and storage temperatures of the carcasses
was acquired. The carcasses were sampled by using sterile sponges, according to ISO 17604:2015
for pigs. The samples were analyzed for Salmonella spp. detection and typing according to ISO
6579-1:2020 and ISO/TR 6579-3:2014, respectively. In the isolates, the Minimal Inhibitory
Concentration to fifteen antimicrobials was tested.

The sampled carcasses belonged to 37 young (22 females and 15 males) and 27 adult animals (13
females and 14 males). Salmonella spp. was detected in 6.25% (4/64) of the samples: three S.
enterica subsp. enterica (two S. Coeln and one S. Typhimurium) and one S. enterica subsp.
diarizonae O:50. S. enterica strains were detected in both young and adult males, whose time
between killing and evisceration was > 3h, time between evisceration and skinning > 15 minutes
and storage temperature of carcasses was 4°C. S. diarizonae was detected in an adult female, whose
time between killing and evisceration was > 3h, time between evisceration and skinning was
immediate and carcass storage temperature was 2°C. Statistically significant difference in time
between killing and evisceration was found (Fisher's exact test).

The three S. enterica isolates were susceptible to all the antimicrobials tested, and the isolate of S.
diarizonae was resistant to sulfamethoxazole.

Since wild boars don’t have territorial boundaries and homogeneous diet, their microbial population
can differ considerably between geographical areas. According to different Italian studies,
Salmonella prevalence in wild boars can vary from 1.9% to 35%. The isolates detected in this study
are of concern, especially regarding S. Typhimurium and S. Coeln, which ranked second and ninth,
respectively, among the serovars responsible for the human cases of salmonellosis notified in the
EU in 2022. S. diarizonae is detect commonly in wild boars in Italy, as well as its resistance to
sulfamethoxazole.

[1] Bonardi et al. Enterobacteriaceae and Salmonella contamination of wild boar carcasses:
comparison between different sampling strategies. European Journal of Wildlife Research, 67, 88,
2021.

[2] Peruzy et al. Presence of enteric bacterial pathogens in meat samples of wild boar hunted in
Campania region, southern Italy. Italian Journal of food safety, 11(1):9967, 2022.

[3] Razzuoli et al., Prevalence and Antimicrobial Resistances of Salmonella. Isolated from Wild
Boars in Liguria Region, Italy. Pathogens, 10(5), 568, 2021.

65



77°CONVEGNO SISVET

Oral Presentation AlVI

Occurrence, antibiotic resistance and pathotype of Escherichia coli from hunted wild boars in Sardinia
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Unlike the numerous studies investigating E. coli presence in pigs, there is not much data related to the role
of wild boars as reservoir of this enteric bacteria which include commensal and pathogenic isolates. Poor
hygiene during the processing phases, particularly incorrect evisceration practices can lead to contamination
of wild boar meat or other carcasses. Therefore, the aim of this study was to evaluate E. coli carrier status
and carcass contamination of 66 wild boars hunted during two seasons and to further characterize the
isolates. At the end of 15 hunting days, after evisceration and before chilling, samples of lymph nodes, colon
contents and carcass surface were collected from each animal. E. coli was determined on each sample,
colonies with typical characteristics were isolated from each positive sample and submitted to the species
confirmation by MALDI-TOF. Sixty-one isolates were identified and characterized in order to asses
antimicrobial resistance (AMR) with the Kirby Bauer disk diffusion method. Moreover, the pathotype was
determined with whole genome sequencing. Overall, strains referable to E. coli species were detected in
100% (66/66) of sampled wild boars. E. coli was detected in 54/66 lymph nodes samples (81.8%), 60/66 colon
content samples (90.9%) and 40/49 (81.6%) carcass surface samples. The three kind of tested samples were
simultaneously positive in 36/66 (54.5%) wild boars, while 24/66 (36.4%) animals tested simultaneously
positive in two samples analysed, and 6/66 (9.1%) were positive in only one out of three types of tested
samples. As regard AMR, phenotypic susceptibility testing showed the presence of 3/56 (5.3%) resistant E.
coli strains, with two different patterns: 1/56 strain (1.8%) showed resistance to sulfonamide, tetracycline,
doxycycline and streptomycin, while 2/56 (3.6%) strains showed resistance to fosfomycin. Most E. coli
isolates (44/54, 81.5%) did not possess any defined pathotype, 7/54 (13%) isolates were classified as UPEC,
3/54 (5.6%) as EXPEC-UPEC and 2/54 (3.7%) as ETEC. Results confirm that wild boars in Sardinia can act as
reservoirs and spreaders of E. coli. Specifically, the finding of carcass contamination by potentially pathogenic
isolates represents a risk to public health, since the consumption of undercooked wild boar meat or
fermented meat products with a short ripening period, can lead to food-borne infections. Adequate training
of hunters and application of good hygiene and slaughtering practices are essential for wild boar meat safe
production. Overall, limited antimicrobial resistance was observed among isolates, presumably attributable
to the low selective pressure related to low exposure to antimicrobial substances of resistant microbial
populations and to the scarce anthropic impact in the areas where wild boars live. However, constant
monitoring of antimicrobial resistance must be carried out in wild boars, considering the continuous increase
of their populations which can lead to their presence in the inhabited centres, thus enhancing a potential

human-wild animal interaction.

Siddi G. et al. Hunted Wild Boars in Sardinia: Prevalence, Antimicrobial Resistance and Genomic Analysis of
Salmonella and Yersinia enterocolitica, Foods, 13(1), 65, 2024.

Ranucci D. et al. Improving Hunted Wild Boar Carcass Hygiene: Roles of Different Factors Involved in the
Harvest Phase, Foods, 10(7):1548, 2021.

Fredriksson-Ahomaa, M. Wild Boar: A Reservoir of Foodborne Zoonoses. Foodborne Pathogens and Disease,
16(3):153-165, 2019.
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Implementation of Al-based model using a machine learning approach to predict the type of non-compliance during official
controls of food production plants

L. Nalbone1, S. Forgia1, F. Giarratana1, G. Ziino1, S. Monacoz, S. La Macchiaz, A. Giuffrida'
1Dept. of Veterinary Sciences, University of Messina, Messina — Italy
2 Veterinary Service, Provincial Health Authority of Messina, Messina — ltaly

This study aims to develop an artificial intelligence (Al)-based model using a machine learning approach able to predict the type of non-
compliance (NC) that competent authorities can most likely detect during official controls of food production plants based on structural
and production information. A Bayesian Network (BN) model was developed based on n.186 NCs detected by the Veterinary Service of
Messina Health Authority during official controls performed on n.49 dairies in the period 2018-2022. The NCs were categorized into n.
12 different types based on the requirement not met: i) water supply; ii) cleaning and sanitizing conditions; iii) structural conditions and
equipment; iv) microbiological criteria; v) labeling; vi) by-product management; vii) HACCP; viii) hygiene of staff and processing; ix) fight
against pests; x) approval or registration; xi) traceability; xii) storage and transport systems. The model was constructed by relating the
number and type of NC with the criteria and respective attributes established by the Veterinary Services for each dairy during plant risk
categorization according to Annex 2 of the Intesa Stato-Regioni CSR 212/2016 [1]. In detail, n.8 different criteria were considered: 1) food
category; 2) intended use; 3) completeness of the HACCP manual; 4) enforcement level of the HACCP manual; 5) professionalism of
management and staff training; 6) general maintenance conditions; 7) date of construction or renovation; 8) size of the establishment and
marketing area. The model was built using the Hugin Lite software (v.9.4) in default setup considering the NC type as the parent node and
the n.8 different criteria as the child nodes. The BN nodes are random variables connected by directed arcs that reflect the dependencies
between the nodes; in detail, the event occurrence of parent nodes is related to the events of child nodes by a conditional probability. The
implemented model enabled the prediction of the most likely type of NCs by inserting the attributes of each criterion of the considered
dairy as input data in the child nodes. A total of n.22 NCs detected on n.15 dairies during the period 2023-2024 were used to validate
the model. The validation cases were not included in the learning dataset. The proposed model correctly predicted the occurrence of
n.21 NCs (95.45%) while only n.1 (4.55%) was not detected. However, only n.4 NCs (19.05%) were reported as the first most probable.
Machine learning has shown to be a useful technology for data analysis and modeling in several fields, and its use for monitoring and
prediction in the food safety domain has been growing in recent years [2]. Although further efforts are needed to implement the model
with a greater number of data, the present study has highlighted how machine learning can be a useful tool for competent authorities in
organizing and performing official controls according to the request of Article 9, comma 1, letter e) of the Regulation (EU) 2017/625 [3].

[1] Intesa Stato Regioni 212/2016, “Linee guida per il controllo ufficiale ai sensi dei Regolamenti (CE) 882-854”. Available at: https:/
www.anmvioggi.it/images/TESTO_DELLA_INTESA_E_DELLE__LINEE_GUIDA.pdf

[2] Wang et al. Application of machine learning to the monitoring and prediction of food safety: A review. Comprehensive Reviews in
Food Science and Food Safety, 21:416-434, 2022.

[3] Regulation (EU) 2017/625 of the European Parliament and of the Council. Available at: https://eur-lex.europa.eu/legal-content/EN/
TXT/PDF/?uri=CELEX:32017R0625
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Analysis of the Listeria monocytogenes population structure among isolates from an
Italian cold salmon plant
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ABSTRACT

Listeria monocytogenes (L.m.) is a foodborne pathogen responsible for human listeriosis, a severe disease
acquired through the ingestion of contaminated foods. The invasive form of this infection could be fatal
for susceptible individuals such as the elderly, immunocompromise patients, pregnant women and
infants. Once introduced in a food plant by different ways (raw materials, food handlers etc.), L.m. can
attach and form biofilm on surfaces and machineries, representing a source of recurrent contamination
of food products. Ready-to-eat foods (RTE) are often implicated in the listeriosis transmission [1].
Among RTE foods, smoked salmon is highly vulnerable to pathogen colonization. In cold smoked
salmon plants, the combination of an efficient food safety management system with a well-design
environmental monitoring plan is crucial to mitigate the risk of contamination from this foodborne
pathogen [2]. In regard to this, the goals of this survey were: i) to evaluate the presence of L.m. in an
Italian cold smoked salmon plant; ii) to analyze the population structure of the isolates. The plant was
visited at times when there was high, medium and low activity (three sampling visits). Environmental
samples (60) and food products (9) from two production lines (I-Slicer; TT5) were collected.
Microbiological analyses were carried out according to the standard method EN ISO 11290-
1:2017. Suspected colonies were identified by Maldi-TOF (Biotyper - Bruker). The screening
characterization by Multi Locus Sequence Types (MLST) were performed using Pasteur [3].

Seventeen L.m. strains from environmental samples and one strain from food product were isolated. In
particular, 11 isolates (61,1%) from I-Slicer and 6 isolates (33,3%) from line TT5. The strain from food
product was isolated from I-Slicer line. The preliminary results of molecular typing showed the presence
of four molecular profiles (CC5/STS, CC6/ST6, CC7/ST7, CC9/ST9) suggesting potential multiple
sources of contamination. A deeper characterization of strains will be performed by core genome MLST
(cg-MLST). In addition, the analysis of Whole Genome Sequencing data will be carried out to evaluate
the presence of sanitizers genes resistance and virulence traits.

“The European Union One Health 2022 Zoonoses Report,” EFSA Journal, vol. 21, no. 12, Dec. 2023,
doi: 10.2903/.efsa.2023.8442.

C. Spanu and K. Jordan, “Listeria monocytogenes environmental sampling program in ready-to-eat
processing facilities: A practical approach,” Compr Rev Food Sci Food Saf, vol. 19, no. 6, pp. 2843—
2861, Nov. 2020, doi: 10.1111/1541-4337.12619.

M. Doumith, C. Buchrieser, P. Glaser, C. Jacquet, and P. Martin, “Differentiation of the major listeria
monocytogenes serovars by multiplex PCR,” J Clin Microbiol, vol. 42, no. 8, pp. 3819-3822, Aug. 2004,
doi: 10.1128/JCM.42.8.3819-3822.2004.
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ILLEGAL TREATMENT OF RED TUNA WITH NITRITE: UPDATES FROM THE IZSPB 05/21 RESEARCH PROJECT

S. Summa', M. lammarino”, S. Lo Magro', P. D'Antini', G. La Bella', G. Nobili', M.G. Basanisi', G. La Salandra', R. Romaniello®, A.E.
Barrasso®, M. Muscarella’
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The illegal treatment of tuna with high concentrations of nitrite to obtain a significant improvement in appearance prolonging the shelf-life is
a significant concern in food safety [1]. The food safety risk can be due not only to the high concentration of nitrite, but also to the possible
increase of biogenic amines such us histamine, other than the microbial growth and possible presence of pathogens. Furthermore, the
reaction of nitrites with free amines can lead to development of N-nitrosamines, pro-carcinogenic substances. The analytical aspects are
also important, since the development of a rapid and non-destructive method able to detect added nitrite in tuna would be very useful for
companies involved in processing and/or commercialization of red tuna. This study describes the results obtained from a research Project
financed by the Italian Ministry of Health and carried out at the IZS Puglia e Basilicata. Both chemical and microbiological results obtained
by simulating the treatment of red tuna (Thunnus thynnus) with nitrite solutions are presented. Moreover, the development and validation
of a simple, non-destructive and user-friendly analytical tool for detecting the addition of nitrite in fresh red tuna samples, based on a
hyperspectral method and chemometrics to identify the best detection wavelengths [2], is presented. Nitrite treatment was standardized in
order to achieve a proper stabilization of tuna red colour in a 5-days period, under refrigeration. The samples were injected with solutions
containing 0.4% (w/v) NaNO2 and 10% (w/v) NaCl, and then analysed for nitrite quantification. The following chemical parameters were
determined: histamine (HIM), volatile basic nitrogen (TVBN), biogenic amines, nitrite/nitrate, ascorbic acid and sulphites, comparing the
results obtained on fresh sample with those obtained on treated sample after 5 days of storage at 4 °C. Regarding microbiological
aspects, the following determinations were carried out: total microbial count at 30 °C, enumeration of Enterobacteriaceae, Vibrionaceae,
coagulase-positive staphylococci, Salmonella, Escherichia coli. Three samplings were carried out completing 186 analyses, composed
of 114 chemical and 72 microbiological determinations. The possible effects of such treatment on samples with higher initial microbial
count and in presence of pathogens were also investigated. Regarding novel analytical method by hyperspectral analysis, samples added
with different levels of nitrite were analysed by both ion chromatography with conductivity detection and the presented approach, in
order to define its detection capability (CCp).The results indicate that, starting from products characterized by good hygienic and sanitary
quality, the values of histamine, TVBN and total microbial load found in the treated samples, after 5 days of storage, are still abundantly
within the normal ranges and such that they do not constitute a health risk. Therefore, this study confirmed that no other food safety
concern is highlighted so far, apart from nitrite amount, and the possible development of N-nitrosamines. Some interesting results, such
as the increase of nitrite level, were obtained when the starting products was intentionally contaminated with Salmonella. Regarding novel
analytical tool under development, at least five wavelengths in the visible region were identified as able to detect the illegal treatment
of tuna with nitrite solutions. This points out the potential of image analysis methods to identify nitrites at concentration of 50 ppm or
more. This first result could be the way to develop and optimize an industrial on-line application to inspect tuna in objective and non-
contact manner.

Thanks to the Italian Ministry of Health who financed the Research Project 1ZS PB 05/21 RC.

[1] European Commission. lllegal treatment of Tuna: from canning grade to Sushi grade, https://food.ec.europa.eu.
[2] Romaniello et al. Additives Individuation in Raw Ham Using Image Analysis, Chem. Eng. Trans., 87: 217-222, 2021.
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Use of new silver generation nanoparticles during cleaning in a seafood processing plant
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Biocides are antimicrobial chemical substances widely used for food industry environmental and equipment surfaces disinfection.
Nowadays, they are carefully considered because they can have an important role in bacterial survival and resistance. Infact, an
inappropriate use of biocides at different ranges of concentrations in various industrial applications, can result in the development (or
selection) and spread of pathogenic bacteria, resistant to both the biocides themselves and antibiotics [1]. Thus, finding innovative and
alternative substances represents one of the most important global challenge of this era. In this regard, nanotechnology may offer potential
solutions for this challenge. The Argirium Silver Ultra Nano Clusters (Argirium SUNc®) are a new generation silver nanoparticles with a
size <2 nm (the smallest of all nanoparticles so far studied), generated using a reproducible electrochemical method [2], that have shown
their antimicrobial effectiveness on either microbial cells (sensitive and resistant strains) and bacterial biofilm structures at a concentration
much lower than that reported for other silver formulations (<1 ppm) [3]. For this reason, they could have the great potential for use as
innovative biocidal compound. The aim of the present work was to evaluate the antibacterial power of Argirium SUNc® nanoparticles
used as a biocide in an ltalian seafood processing plant located in Campania Region. In this regard, two sanitizing solutions (spray and
drop formulation) containing only Argirium SUNc® with sizes ranging from 0.5 nm to 3 nm at a concentration of 2 ml, were tested for a time
period of 10 minutes on 9 different surfaces (3 environmental, 3 equipment and 3 tools). These innovative solutions were then compared
with the disinfectant used for the routine cleaning of the interest food industry. 6 swabs per surface were performed (before and after
using the three different sanitizing solutions) and for each swab hygiene indicator microorganisms were searched (Coagulase-positive
Staphylococci, Escherichia coli, Enterobacteria, Total Bacterial Count, Yeasts and Molds). Data shown that Argirium SUNc® used both
as spray and drop formulation were able to reduce (50-70%) or inhibit bacterial growth on all tested parameters, proving to have a wide
spectrum of action (in particular the spray formulation). Furthermore, it is important to underline that in most cases, the innovative solutions
had a greater effectiveness compared to the disinfectant currently used in the seafood processing farm. In conclusion, Argirium SUNc®
nanoparticles have shown their antimicrobial effectiveness also against the pathogens and spoilage agents most commonly found in t