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Several colonies of pigs are used for research in medicine (NIH miniature swine, Sinclair, etc.) 
because different breed of pigs may be more appropriate in different fields in research, and also it is 
possible to diversify animals. Numerous inbreeding between animals, in fact, leads to a homogeneity 
of genetic traits, while for special issues such as transplantation, where the histocompatibility is 
critical, it is important to have the largest number of possible combinations. The effective genotyping 
of the swine major histocompatibility antigens (SLA) is essential for establishing a colony of 
SLA-defined pigs (1, 2). The aim of our study is to develop and validate an accurate and 
cost-effective molecular screening for genotyping type I and type II SLA loci, having these loci a 
main role in the transplantation compatibility. DNA was extracted from whole blood by Blood 
purification kit using Maxwell 16 System (Promega Corp). PCR and sequencing primers were 
designed in conserved regions of exon 3 of SLA1 and DQB1 genes using Primer3 software 
(http:/frodo.wi.mit.edu). Amplified fragments were sequenced using BigDye Terminator sequencing 
kit and 3730 DNA Analyzer (ABI). Sequences were aligned to reference alleles available on 
IPDMHC Database (www.ebi.ac.uk/ipd/mhc/sla/) by Sequencer software (Gene Codes Corp.). The 
protocol was developed and validated on 8 pigs, then additional 6 Swine Pathogen Free (SPF) pigs 
were properly selected and genotyped to carry out inbreeding for obtaining a colony of 
SLA-homozygous pigs (genetically pure pigs). Five out of six SPF pigs resulted SLA-identical, 
showing heterozygosity for two novel alleles at SLA1 locus and homozygosity for the known 
c.DQB1*0801 allele. The alleles segregation in the offspring will be analyzed to detect the genetic 
phase and to attribute the nomenclature at the novel alleles. The genetically different pig resulted 



homozygous for a novel allele at SLA1 gene and for the known c.DQB1*0101 allele. As the novel 
SLA1 allele showed high similarity with SLA1*11 allele, the provisional name we suggest is 
SLA1*11aa01.  Our sequencing protocol for SLA genotyping resulted accurate, cost-effective and 
powerful, allowing to easily identify also previously undescribed alleles. 
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Background The porcine reproductive and respiratory syndrome (PRRS) is a devastating disease for 
the pig industry. In this study, we analysed the genetic variability of PRRS virus (PRRSV) as well as 
the relationship between the genetic variability, the geographical and temporal distribution of the 
PRRSV strains. Moreover, we investigated the association between the glycosylation patterns in 
PRRSV sequences and pigs growth.  Results The data highlight that PRRSV strains evolve rapidly 
on individual farms, and temporal evolution of PRRSV is an important factor of genetic variability. 
Analysis of glycosylation sites in the glycoprotein 5 (GP5) ectodomain revealed that PRRSV isolates 
had seven combinations of putative N-linked glycosylation sites of which the N37/46/53 sites was 
found in 79% of the sequences. No significant relationship was found between the genetic variation 
of the PRRSV strains and the geographic distance. A significant relationship was found between the 
genetic variation and time of sampling when farm was considered as a factor in the analysis. 
Furthermore, the commercial semen from artificial insemination centres was not a source of PRRS 
transmission. The PRRSV having the glycosylation site at position N46 (N46+) were observed to 
have higher burden on pigs and accordingly the corresponding infected pigs had lower average daily 
gain (ADG) compared with those infected with PRRSV lacking the glycosylation at N46 (N46-) 
position site. This study showed that the number of piglets by litter infected by PRRSV was lower for 
the Landrace breed than for the other studied breeds (Large White, Duroc and Pietrain).  
Conclusions The PRRSV genetic variability which is determined by a local and temporal evolution at 
the farm level could be considered in a perspective of prevention. Moreover, the association 
between the PRRSV glycosylation patterns and its virulence could be of interest for vaccine 
development. The differences of resistance to PRRSV infections among pig breeds might open new 
horizons for the genetic selection of robustness against PRRSV infection. 
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Escherichia coli is a commensal bacteria in the gastrointestinal tract of humans, but some strains 
cause diseases ranging from diarrhea to extra-intestinal infections under certain condition. 
Diarrheagenic E. coli strains are acquired by consuming contaminated food or water, therefore, food 
contamination is a major public health concern. Antibiotic resistance in E. coli from human or animal 
origins has been increasingly reported worldwide, and it is a cause of concern. The aim of this work 
was to study a collection of E. coli from animal origins in order to investigate antibiotic susceptibilities, 
genes encoding antibiotic resistance and virulence factors as well as their phylogenetic groups. 39 
isolates of E .coli were collected from healthy animals and food-products of animal origin in Tunisia. 
The isolated were incubated at 37°C for 18 to 24 ho urs on MacConkey agar. Antibiotic susceptibility 



was carried out by disc diffusion method according to CLSI guidelines. Phylogenetic groups of E. coli 
(A, B1, B2, and D), genes encoding antibiotic resistance, and a set of 32 genes encoding virulence 
factors were investigated using PCR technique following the protocol described in literature. High 
rates of antibiotic resistance were detected for ampicillin, tetracycline, 
trimethoprim/sulfamethoxazole, gentamicin, and streptomycin as well as multidrug-resistant isolates. 
The tetA and tetB genes, encoding tetracycline resistance were detected in 8 and 7 isolates, 
respectively. However, phenotypic resistance was not detected in 3 tet-harboring isolates. 
Sulfonamide resistance was encoded by sul1, sul2, and sul3 genes in 1, 4, and 1 isolate, 
respectively. Interestingly, plasmid mediated quinolone resistance was detected in 6 isolates, where 
qnrS was in 3, qnrB in 2 and qnrA in only one strain. The majority of isolates belongs to the 
phylogenetic groups A and B1, considered as commensal isolates. Genes encoding virulence 
factors fimH (type 1 fimbria), cvaC (colicin V), traT (serum resistance), fyuA (yersiniabactin), and 
east1 (enteroaggregative heat-stable enterotoxin) were harbored by 36 (92.3%), 2 (5%), 10 (25.6%), 
10 (25.6%), 16 (41%), respectively. Interestingly, the ipaH (invasion plasmid antigen), specific for 
enteroinvasive E. coli (EIEC), and ibeA (brain microvascular endothelial cells invasion), were 
detected, each, in one isolate. These finding showed the importance of food-products of animal 
origin as reservoir of antibiotic-resistant and virulent E. coli isolates. 
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Zoonotic infections with hepatitis E virus (HEV) genotype 3 are presumably transmitted via 
contaminated pig meat products, which raises the necessity for enhanced serological surveillance of 
pig herds. The aim of the study was to set up a novel protein expression system to overcome the 
well-known problems in (HEV-) protein expression using the standard Escherichia coli tools such as 
inclusion body formation and loss of protein conformation. A recombinant strain of the protozoan 
organism Leishmania tarentolae (L. tarentolae) was therefore established. A fragment of HEV ORF2 
coding for a truncated capsid protein of a porcine HEV strain was cloned and parts of the plasmid 
DNA were introduced into the Leishmania genome, resulting in stably transformed cells. Via a 
C-terminal His-tag the recombinant HEV ORF2 protein could be purified and concentrated directly 
from the medium, resulting in a total protein amount of approximately 1.4 mg/l Leishmania culture. 
The recombinant protein was coated on ELISA plates and was proven to be highly reactive and 
well-suited to be applied in a serological assay. By investigating 144 porcine sera, the in-house 
assay detected specific antibodies in 43.1% of the samples and demonstrated a higher sensitivity 
than a commercially available antibody test. Taken together, it was shown that L. tarentolae exhibits 
a remarkable alternative expression strategy for viral antigens with considerable advantages of a 
eukaryotic protein expression host. 
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In several countries oxytetracycline is authorized for the American foulbrood (AFB) control, but this 



practice results in an increasing of the probability to generate Paenibacillus larvae (P. larvae) strains 
resistant to this antibiotic. International trade in live bees and bee products represents the best way 
for these resistant bacteria to spread all over the world. In Italy importation of honey bee queens 
from Argentina is considerably increased and in Argentina the presence of oxytetracycline-resistant 
strains of P. larvae has been largely demonstrated. This work aims to compare the antibiotic 
sensitivity of P. larvae strains isolated from worker bees imported from Argentina respect to other P. 
larvae strains obtained from AFB outbreaks from North and Central Italy. 
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Recently it has been demonstrated the existence of different Paenibacillus larvae (P. larvae) 
genotypes. The genotypic characterization of P. larvae based on rep-PCR performed with 
Enterobacterial Repetitive Intergenic Consensus (ERIC) primers allows to identify four different 
genotypes designated ERIC I-IV. These genotypes have different phenotypic features and virulence. 
The most significant differences concern the colony morphology, cell morphology and biochemical 
profile. For this reason the knowledge of the phenotypic heterogeneity of P. larvae genotypes is very 
important for a correct laboratory bacteriological diagnosis. Here we show the results of the 
phenotypic characterization of P. larvae strains, genotype ERIC I and genotype ERIC II, isolated in 
our Institute in the years 2010 - 2012. 
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Swine Vesicular Disease Virus (SVDV) is a positive sense 7400 bp long RNA virus belonging to 
family Picornaviridae, genus Enterovirus. During the last decade in Italy SVDV has been controlled 
by a surveillance and eradication program, also based on a virological surveillance in faecal samples. 
Circulating strains were monitored by molecular epidemiology studies based on the nucleotide 
sequence of a portion of highly conserved 3D gene coding for the RNA polymerase RNA-dependent 
enzyme. From 2004, phylogenetic analysis evidenced the simultaneous circulation in Italy of two 
SVDV genomic sub-lineages: one comprises viruses typically evolved in Italy since 1992 (Italian 
sub-lineage) and the other including isolates strictly related to viruses first detected in Portugal in 
2003/2004 as well as some viruses from Italy isolated since 2004 (Portuguese sub-lineage). This 
epidemiological situation was confirmed by phylogenetic studies based on the coding region of the 
structural protein VP1 showing a 100% of concordance with the 3D gene pattern of clustering. From 
2010 the 5’UTR region fragment of 26 SVDV strains was sequenced by Sanger method within the 
framework of Real-time PCR assay validation studies. The phylogenetic analysis, using 
Neighbor-joining method and based on the three genomic regions mentioned above, showed that 
seven out 26 strains cluster within the Italian sub-lineage according to the 3D gene fragment, but 
they are classified as Portuguese sub-lineage considering the 5’UTR fragment and the VP1 region. 
These results suggested a possible recombination between the Italian and Portuguese sub-lineage 
genomes, presumably occurred during co-infection events. Togain insights regarding relative 
contribution of recombination to the generation of SVDV genetic diversity, we performed Next 
Generation Sequencing (NGS) analysis on nine isolates grown in cell-cultures (including both Italian 
and Portuguese isolates and four presumed recombinant SVDV strains). The RNA was extracted 
from the infected cell culture supernatants by using QIAmp Viral RNA kit (Qiagen). In order to 



amplify almost all SVDV genome, a One step PCR generating long overlapping fragments (3327 bp 
and 5010 bp) was carried out using a proofreading enzyme mixture (Platinum Taq Hi-Fidelity, 
Invitrogen). The NGS was performed using MiSeq system (Illumina), the sequencing library were 
prepared by standard Illumina Nextera protocol. The nearly full-length genome sequences were 
achieved by multiple alignments using SeqMan NGen (DNAstar software package). To further 
investigate the potential recombination events both Recco (Recombinant Analysis using cost 
optimization) and the Recombinant identification program (RIP) based on pairwise sequence 
comparison were used. One significant recombination event was evidenced with both programs and 
a P-value of 0.000999 was obtained by Recco method: in fact all the recombinants presented the 
5’UTR and P1 codifying region of the Portuguese sub-lineage and the remaining genome (codifying 
for the non-structural proteins) of the Italian one. These results indicate that recombination occurs 
between SVDV isolates contributing to SVDV genetic novelty. The NGS platform will be further 
exploited to investigate on the spatiotemporal epidemiology of SVDV, to study its genome evolution 
in nature and contribution of recombination to SVDV genetic diversity. 
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Purpose To develop a real-time PCR assay by using TaqMan probes for the simultaneous detection 
of both SVDV Italian and Portuguese sub-lineages circulating in Italy. Methods Two TaqMan probes 
were designed comparing 123 sequences of a portion of 3D gene obtained from SVDV positive field  
faecal samples collected from different SVD outbreaks occurred in Italy during 1997-2012. In order 
to develop a Real time assay the probes were used in combination with the primers described in the 
OIE Manual for the conventional RT-PCR. The diagnostic performance of the method was evaluated 
on 58 SVDV positive fecal samples from the previous collection and on 125 SVDV field faecal 
samples scored negative by the conventional PCR, routinely used in our laboratory. The RNA was 
extracted from the virus immune-captured onto a solid-phase by a Monoclonal Antibody (5B7). The 
reaction was performed with a one-step protocol using the Superscript Platinum qRT-PCR 
(Invitrogen). Analytical specificity and sensitivity were evaluated by testing Porcine enteric viruses 
and dilutions of both SVDV circulating sub-lineages respectively. Results and Conclusions The 
diagnostic sensitivity recorded by screening 58 positive faecal samples representative of the two 
SVDV genomic sub-lineages achieved 10013/0. The detection limit was found to be 10 TOD50/mL 
for both genotypes. AH the porcine enteric viruses and the 125 SVDV negative field faecal samples 
were scored negative by the assay. Differently than previously described real-time PCR targeted on 
5'UTR region, this real-time PCR provides a rapid, effective and sensitive method for the 
simultaneous detection of the two SVDV sub-lineages. 
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The transfer of passive immunity from sows to piglets is important and it is the first immune 
protection of the new born piglet. Improving sows immunity by adding immuno-stimulating product in 



sows diet can positively affect colostrum composition and transfer of immune molecules to piglets. 
The aim of the current study is to evaluate the benefit of a different solution, made of specific fatty 
acids from marine origin that have been used in human medicine for decades, for sows and piglets. 
Two trials were conducted in commercial farm, involving 240 sows at different periods of the year. 
Sows were divided in a control group, without supplementation, and a test group, supplemented with 
the feed additive from the 90th day of gestation to weaning. Sows body condition, piglets viability 
and growth were recorded. Milk immunoglobulin content was measured, as well as Aujeszky 
antibodies in sows and piglets blood as marker of specific immunity, and blood bactericidal activity, 
complement activity and lysozyme as markers of non specific immunity. No effect of the product was 
observed on piglets zootechnical criteria and specific immunity parameters but significant 
improvement of piglet non specific immunity, was observed. No difference was observed neither in 
the piglets blood PRRSV and PCV2 antibodies and viruses nor in Aujeszky antibodies. Blood 
complement activity seems to be an accurate indicator of immuno-stimulating additive efficiency. 
Giving alkyl-glycerol fatty acids to sows in late gestation and lactation can improve the passive 
immunity transfer to piglets. 
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Caprine herpesvirus 1 (CpHV1) is a member of ruminant alphaherpesviruses antigenically related to 



the prototype bovine herpesvirus 1 (BoHV1). Although cross reactivity between the two viruses 
involves many structural glycoproteins, the use of two competitive BoHV1 ELISAs detecting anti gB 
and gE antibodies has been proposed for CpHV1 infection, resulting mainly in a gB+/gE_ reactivity 
and leading to suppose that CpHV1 gE may represent an useful target for the development of 
specific diagnostic test. Since CpHV1 gE gene has been only partially characterized so far, in this 
study the genome fragment of the short unique unit (Us) encompassing gI and gE gene was 
amplified and sequenced. Gene fragments encoding the ectodomain of both glycoproteins were 
subcloned into pSECTag2/ Hygro and expressed in HEK293T cells as secreted form in serum free 
medium. Due to the lack of specific monoclonal antibodies (Mabs), the same recombinant 
glycoproteins were obtained from BoHV1 and used as positive control with a panel of specific gE 
and gI Mabs as well as in some ELISA assays. Results clearly indicate that the ectodomain of 
CpHV1 gE, immobilized on solid face in an indirect ELISA format, represents a sensitive and specific 
marker of infection, when compared with neutralization test, with absence of very low degree of 
cross-reactivity with BoHV1 gE counterpart, while the use of CpHV1 gI-ELISA or a combination of 
gE/gI complex did not significantly improve the sensitivity of the assay. In addition, in the rare event 
in which cross species barrier occurs for both viruses from their natural host to other species, the 
use of both BoHV1 and CpHV1 gE in a comparative assay may be proposed. 
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Vengono riportati i risultati di una prova condotta infettando sperimentalmente, con seme 
addizionato con porcine circovirus tipo 2b (PCV2b), due gruppi di scrofette di cui uno vaccinato (V) e 
l'altro non vaccinato (NV) nei confronti di PCV2. Nel corso della sperimentazione (55 giorni) il gruppo 
di soggetti NV ha presentato un maggior numero di episodi viremici ed ha eliminato il virus con 
maggiore frequenza per via fecale, nasale e vaginale. Nel gruppo NV, la proporzione di tessuti del 
comparto linfoide e riproduttivo infetti e la quantità di virus presente è risultata più elevata rispetto a 
quella del gruppo V. E' stata inoltre messa in evidenza la presenza di PCV2 in un feto del gruppo NV. 
I risultati indicano la possibilità che il vaccino limiti la diffusione endogena del virus e riduca la 
probabilità di trasmissione orizzontale e verticale. 
 
The experimental trial here presented compares two groups of conventional gilts, one of which 
vaccinated (V) for porcine circovirus type 2 (PCV2) and one non-vaccinated (NV), both inseminated 
with PCV2b spiked semen. During the entire trial (55 days), the NV group showed more frequent 
viremia and PCV2 shedding. The tissues (lymphoid tissue set and reproductive tissue set) of the NV 
had a higher amount of PCV2 (pencentage and virus load), and one fetal tissue positivity. This study 
supports effectiveness of the vaccine to limit the infection of the gilts and to reduce both horizontal 
and vertical transmission. 
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The aim of the work was to evaluate the patterns of resistance of Salmonella Typhimurium and 
monophasic variant Salmonella enterica serovar 1,4,[5],12:i:- strains isolated from wild birds in 
Northern Italy during the period 2006-2012. Sampling: 35 strains of Salmonella Typhimurium and 5 
strains of monophasic variant Salmonella enterica serovar 1,4,[5],12:i:- isolated during the period 
2006-2012 from wild birds were included in this study. Antimicrobial susceptibility testing: the strains 
of Salmonella mentioned before were tested for their susceptibility to a panel of 14 antimicrobials 
(ampicillin-AMP, apramycin-APR, ceftiofur-EFT, chloramphenicol-C, enrofloxacin-ENR, 
florfenicol-FFC, gentamicin-CN, kanamycin-K, nalidixic acid-NA, neomycin-N, spectinomycin-SH, 
streptomycin-S, sulphonamide-Su and tetracycline-TE) using the disc diffusion method following the 
procedures of the Clinical and Laboratory Standards Institute (2002, 2006). Eighteen Salmonella 
Typhimurium strains resulted sensitive to all antibiotics used in this study, 9 strains showed 
resistance to one antibiotic only while 8 strains showed multidrug resistance (resistance to four or 
more antibiotics). The prevalent pattern of resistance was ASSuT (ampicillin, streptomycin, 
sulfonamide and tetracycline), observed in 23% of the strains. Four strains of the monophasic 
variant showed multidrug resistance and the patterns observed were ASSuT (2 strains) and 
ACSSuT (2 strains). Salmonella Typhimurium and monophasic variant are commonly isolated from 
mammals, birds and human cases of gastroenteritis. In general the majority of Salmonella isolates 
exhibiting multidrug resistance. Our study showed that 23% of the Salmonella Typhimurium strains 
and 80% of monophasic variant strains were resistant to four or plus antibiotics and that these two 
serotypes exhibit one main multidrug resistance profile: ASSuT. This pattern of resistance has 
recently emerged in Italy in strains of Salmonella Typhimurium and in monophasic variant strains. 
Strains showing the ASSuT profile have also been commonly isolated from animal sources, in 
particular swine. While the frequency of the ACSSuT pattern among the Italian human isolates of 
Salmonella Typhimurium remained constant over the years, the frequency of the tetraresistant 
pattern increased from 7% in the period 1999-2001 to 34,1% in 2006, when the penta-resistant 
strains accounted for 29,6% (1). This study confirms the usefulness of antimicrobial resistance to 
follow the emergence and spread of multidrug resistant strains of Salmonella. 
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Background: Circulation of the influenza H1N1pdm2009 (H1N1pdm) in humans and wide range of 



animals will continue to pose challenge to public health and scientific community. The main concern 
is the potential of H1N1pdm viruses to acquire virulence markers through adaptation in susceptible 
animals, such as pigs. Reverse transmission of H1N1pdm virus from humans to pigs are recognized 
worldwide thus underlying the continued risk for reassortment with swine influenza viruses (SIVs) 
and emergence of a new influenza virus strain. Therefore preparedness to identify new or more 
virulent viral strains would require fast sequencing of the full genome of emerging virus variant in 
humans and animals. Objectives: In Italy, swine influenza monitoring programs, based on specific 
genome detection, virus isolation and molecular characterization of viruses causing respiratory forms, 
have been applied since the nineties; since april 2009 testing for the H1N1pdm was also performed 
on swine samples resulting positive to type A influenza. Aim of this study is to perform a surveillance 
of SIVs in pigs, using an optimised workflow for rapid and complete genome sequencing of 
H1N1pdm swine isolates. Methods and Materials: A workflow that allows rapid analysis of the 
complete viral genomes, from sample collection to sequence analysis was applied. Amplification of 
the entire genome has been obtained with 46 M13 tail primer pairs, representing overlapped genetic 
fragments of each influenza virus genes. Results: Nineteen H1N1pdm isolated in 6 Italian herds from 
2009 to 2012 have been fully sequenced. Data analysis revealed a low variability between isolates 
with the exception of four influenza virus strains. Such isolates derive from the same farm and were 
collected independently during a four months period; interestingly, a 2 amino acid insertion in the HA 
gene, at the receptor binding site, that may significantly alter its antigenic phenotype, was detected. 
Conclusion: Our data underline the importance of a genetic surveillance activity aimed at evidencing 
emergence of new influenza strain, from the animal reservoir. 
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The serological prevalence of leptospires belonging to Leptospira interrogans serogroup Australis in 
domestic and wild animals is increasing in Europe. In particular, Australis is the most widespread 
serogroup in swine and wild boar in Italy.  The role of small mammals as maintenance hosts in the 
transmission of infection to domestic farm animals, dogs and humans is already proved. Hedgehog 
is considered the main maintenance host of L. interrogans serovar Bratislava serogroup Australis. 
The aim of this study was to verify the presence of Australis infection in hedgehog in Northern Italy. 
During spring 2012, 14 animals coming from a collecting centre for wild animals located in Emilia 
Romagna Region were examined. Urine from 12 hedgehogs and two kidneys from dead hedgehogs 
were tested by Real Time PCR and culture isolation. The sera from 10 animals were analysed by 
serological microscopic agglutination test (MAT) with 7 antigens representative of the predominant 
serogroups in Italy. The isolates were serotyped by MAT using reference hyperimmune sera. The 



strains were identified and genotyped by molecular methods as PCR/RFLP, multi locus sequence 
typing and variable number tandem repeat (loci: 4, 7, 10, Lb4, Lb5).  Leptospires were detected in 
11 samples by real time PCR (10) and/or cultural isolation (9). Ten sera were positive to serogroup 
Australis by MAT with titer A00. The strains showed to presumptively belong to serogroup Australis 
by MAT serotyping. The genetic profile identified by MLST and VNTR was the same in all the 
isolates.  The high percentage (83%) of infected hedgehogs in the population under study confirms 
the important role that this species could play in the epidemiology of leptospirosis. Moreover, 
hedgehog may represent a sentinel for the circulation of leptospirosis caused by serogroup Australis 
in Northern Italy especially in swine farms, where a reliable diagnosis is hampered by unsuccessful 
culture isolation. 
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Foot-and-mouth disease (FMD) is a highly contagious disease of livestock that causes dramatic 
economic consequences; a rapid diagnosis is an important component of the disease control 
measures. The antigen detection ELISA is an effective tool for the rapid confirmation of FMD in 
vesicular epithelium samples. Simplified ELISA kits were designed using monoclonal antibodies 
(MAbs) serotype-specific (those with the widest intra-typic reactivity), coated onto ELISA plates as 
catching antibodies, and conjugated cross-reactive MAbs as tracers. One kit was designed for 
detection and serotyping of O, A, Asia1 and C-types FMD viruses, while another one was tailored for 
African countries including diagnosis of serotypes O, A, SAT1 and SAT2. The test is fast and simple: 
microplates are supplied pre-coated and the operator handles just one or two detector conjugates. 
The diagnostic performances of the new kits were similar or better than those of the complex 
polyclonal double-sandwich ELISA. 
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In this paper, we report an investigation on cat-scratch disease (CSD) in Northern Italy. Seventy-four 
cases of CSD were diagnosed at the San Matteo hospital, Pavia, during the period 2005-2010. Of 
these 74 patients, 18 (24.3 %) reported atypical clinical manifestations such as ocular papillitis, 
maculopapular eruptions, vertebral infection, pulmonary infiltrates, and granulomatous hepatitis. 
Contact with cats was documented for 61 patients (82.4 %), while cat related trauma was reported 
for 49 patients (66.2 %). We subsequently investigated the presence of Bartonella infection in cats 
belonging to the above patients and in other domestic and stray cats from three provinces of 
Northern Italy. Among the 27 domestic cats tested, nine of the 11 belonging to the CSD patients and 
two of the remaining 16 were infected by B. henselae (81.8 % vs. 12.5 %). Out of over 1,300 stray 
cats examined, 23.1 % were seropositive for B. henselae; alter culturing and genotyping, 17 % were 
found to be infected by B. henselae (15.5 %) or B. clarridgeiae (1.5 %). 
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Background: The circulation of West Nile virus and Usutu virus was detected in the Emilia-Romagna 
region in 2008 and 2009. To evaluate the extent of circulation of both viruses, environmental 
surveillance, based on bird and mosquito testing, was conducted in 2008 and gradually improved 
over the years. Methods: In February–March 2009–2011, 5,993 hibernating mosquitoes were 
manually sampled, out of which 80.1% were Culex pipiens; none tested positive for the viruses. 
From 2008 to 2011, 946,213 mosquitoes, sampled between May and October, were tested; 86.5% 
were Cx. pipiens. West Nile virus was detected in 32 Cx. pipiens pools, and Usutu virus was 
detected in 229 mosquito pools (217 Cx. pipiens, 10 Aedes albopictus, one Anopheles maculipennis 
s.l., and one Aedes caspius). From 2009 to 2011, of 4,546 birds collected, 42 tested positive for 
West Nile virus and 48 for Usutu virus. West Nile virus and Usutu virus showed different patterns of 
activity during the 2008–2011 surveillance period. West Nile virus was detected in 2008, 2009, and 
2010, but not in 2011. Usutu virus, however, was continuously active throughout 2009, 2010, and 
2011. Conclusions: The data strongly suggest that both viruses overwinter in the surveyed area 
rather than being continually reintroduced every season. The lack of hibernating mosquitoes testing 
positive for the viruses and the presence of positive birds sampled early in the season support the 
hypothesis that the viruses overwinter in birds rather than in mosquitoes. Herd immunity in key bird 
species could explain the decline of West Nile virus observed in 2011, while the persistence of Usutu 
virus may be explained by not yet identified reservoirs. Reported results are comparable with a 
peri-Mediterranean circulation of the West Nile virus lineage 1 related strain, which became 
undetectable in the environment after two to three years of obvious circulation. 
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Background: In recent years human diseases due to mosquito-borne viruses were increasingly 
reported in Italy and in Emilia-Romagna region. Objectives: To evaluate the activity of West Nile 
(WNV) and Usutu (USUV) viruses a surveillance system, including mosquito-based surveillance, 
was established in this region since 2008 and gradually improved over the years until 2012. Methods 
and Materials: More than one million of mosquitoes were sampled in georeferenced sites, pooled 
according date of collection, location, and species, and analyzed by reverse transcription 
polymerase chain reaction (RT-PCR) to detect the presence of RNA belong to Flavivirus genus and, 
more specifically, to WNV and USUV. Results: From 2008 to 2012, a total of 1,176,885 mosquitoes, 
sampled between May and October, were tested: the large part of these mosquitoes were Cx. 
pipiens (86.4%), WNV was detected in 32/6,926 Cx. pipiens pools, while USUV was detected in 304 
mosquito pools (species: 290/6,926 Cx. pipiens, 10/640 Aedes albopictus, 3/1,741 Aedes caspius, 
1/85 Anopheles maculipennis si.). In February-March 2009-2011, 5,993 hibernating mosquitoes 



were manually sampled, out of which 80.1% were Culex pipiens, none of these mosquitoes tested 
positive. The two surveyed viruses showed a different pattern of activity during the period 2008-2011. 
WNV was detected in 2008, 2009 and 2010, but not in 2011 and 2012. USUV however, was 
continuously active throughout 2009, 2010, 2011 and 2012. Spatial analysis performed on mosquito 
collecting stations posed in a 10x10 km greed on the surveyed area, allowed to evaluate the 
influence of meteorological factors on the circulation of USUV, indicating an unexpected association 
of viral circulation and more drought environment. Conclusion: The data obtained highlight the 
possible role of Cx. pipiens mosquito as the main vector both for WNV and USUV in Northern Italy. 
The lack of positive hibernating mosquitoes, and the presence of positive birds which were sampled 
early in the season, supports the hypothesis that the viruses may overwinter ín birds rather than in 
mosquitoes. The output produced by the surveillance system demonstrated its usefulness and 
reliability in terms of early warning, risk assessment and planning of public health measures. 
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West Nile virus (WNV) is a worldwide emerging health problem. This virus, transmitted between 
mosquito (vectors) and wild birds (reservoirs), affects humans and horses as dead end hosts, 
causing meningitis in most severe cases. To monitor presence and spread of WNV, a surveillance 
program was set in Emilia-Romagna. This plan included also an entomological surveillance, based 
on examinations of field collected mosquitoes. Until the beginning of September, 276.144 
mosquitoes, grouped in 2072 pools, were tested (partial data). Of these pools 107 tested positive for 
WNV and 99 tested positive for the closely related Usutu virus. Detection of WNV in mosquitoes 
anticipated the appearance of human cases. The obtained results highlight that, if mosquito trapping 
effort is intensive, detection of WNV in entomological surveillance precedes other surveillance tools, 
demonstrating its usefulness and reliability in terms of planning public health policies. 
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Il virus della West Nile costituisce una delle emergenze sanitarie che attualmente minacciano la 
sanità pubblica europea e dei paesi del Mediterraneo. In Italia il virus è comparso per la prima volta 
nel 1998, è quindi riapparso nel 2008 e da allora non ha smesso di circolare. Per fronteggiare le 
continue incursioni virali, le Autorità nazionali e regionali hanno realizzato un piano di sorveglianza 
che implica l’utilizzo di polli e cavalli sentinella, l’esame di tutti i cavalli affetti da forme nervose, delle 
carcasse di uccelli selvatici e domestici recuperate nelle aree a rischio e dei vettori. Questa 
comunicazione vuole valutare l’importanza della sorveglianza entomologica come sistema di allerta 
rapido per rilevare la circolazione del virus della West Nile. Nel 2013, ceppi di WNV di linea genetica 
2 sono stati rilevati per la prima volta in un pool di zanzare Culex pipiens catturate in provincia di 
Modena il 3 luglio, in anticipo di 42 giorni rispetto al primo caso umano della forma neuroinvasiva di 
West Nile riscontrato nella stessa provincia. Analogamente in Veneto, il virus è stato rilevato per la 
prima volta il 3 luglio 2013 in un pool di zanzare Cx. pipiens catturate in provincia di Venezia. In 
questa regione, il primo caso di encefalite umana da WNV è stato diagnosticato in provincia di 



Rovigo il 24 luglio, 7 giorni dopo il primo rilevamento del virus in un pool di zanzare Cx. pipiens 
catturate nella stessa provincia. Altre positività al WNV sono state rilevate in pool di zanzare Cx. 
pipiens prelevate in Lombardia, Emilia Romagna e Veneto. Il multiallineamento delle sequenze 
parziali del gene NS3 dei nuovi ceppi di WNV di linea genetica 2 rilevati in questo studio con quelli 
circolati di recente in Italia e in Europa, ha evidenziato un’elevata omologia tra i nuovi ceppi e quelli 
isolati in Ungheria nel 2004 e in Italia nel 2011 e 2012. Quanto riscontrato è una chiara 
dimostrazione dell’efficacia della sorveglianza entomologica come sistema di allerta rapido per il 
virus della West Nile. 
 
West Nile virus (WNV) is one of the most serious public health threats that Europe and the 
Mediterranean countries are currently facing. In Italy, WNV emerged in 1998 and has been 
circulating since 2008. To tackle its continuous incursions, Italian national and regional institutions 
set up a surveillance program, which includes the serological screening of sentinel horses, 
sentinel-chickens and backyard poultry flocks and the surveillance on all equine neurological cases, 
resident captured and wild dead birds, and vectors. This communication aims to assess the 
importance of the entomological surveillance program as an early warning system for WNV 
circulation. In the province of Modena, the circulation of WNV lineage 2 strains was first detected in 
pools of Culex pipiens on July the 3rd, 42 days prior to the onset of the first 2013 human WNV 
neuroinvasive case reported in the same province. Similarly in Veneto, WNV was first detected on 
July 3rd in a pool of Cx. pipiens collected in the province of Venezia. The first human neuroinvasive 
case in this region occurred in the Rovigo province on July the 24th, seven days after the detection 
of WNV lineage 2 in a mosquito pool collected in the same province. Up to the end of July 2013, 
WNV circulation was further detected in several other pools of Cx. pipiens mosquitoes collected in 
Emilia-Romagna, Veneto and Lombardia. According to the NS3 partial sequence alignments 
including all recent European and Italian Lineage 2 strains, the new circulating WNV lineage 2 
strains share high nt homology with the Hungarian and with the previous lineage 2 strains isolated in 
Veneto and Sardegna in 2011 and 2012. These data provide a clear and practical demonstration of 
the relevance of a reliable entomological surveillance program to early detect WNV in Italy. 
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European populations of bats are gradually declining due to environmental pollution (4). This was a 
preliminary study aimed at correlating the depopulation and the presence of environmental pollutants 
in a urban population of Tadarida teniotis. The tissues analyzed were liver, kidney, bone and the 
whole carcass. The contaminants determined were essential and non essential trace elements, 
dioxins, PCB-DL and NDL and PFAS. The high concentrations of Pb, dioxin and PCB suggest a 
correlation between acute environmental exposure and the depopulation of the urban colony of T. 
teniotis. 
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Aujeszky’s disease (AD), caused by Suid herpes virus 1 (SHV1) which is also called Pseudorabies 
virus ( PrV), is an economically important disease in domestic swine, the natural hosts of the virus. A 
variety of mammals other than suids, with the exception of humans, and notably the carnivores are 
considered dead-end hosts since infection is normally fatal before virus excretion occurs. This report 
describes a case of AD occurred in a female of red fox (Vulpes vulpes). The red fox showed atypical 
behavior with neurological symptoms, facial pruritus and motor incoordination. Virological isolation 
from brain tissue, direct immunofluorescence test, and nested PCR allowed identification of PrV. 
Phylogenetical analysis classified PrV as genotype II. Even though the wild boar seems to be the 
most important “wild reservoir” for PrV, the identified red fox strain clustered in the phylogenetic tree 
with sequences recovered in swine and in working dogs from farms in Northern Italy, suggesting 
pigs as possible source of infection. The results underline the importance of biosecurity measures in 
pig farms and of proper disposal of dead pigs to prevent contact with wild animal. 
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Starting from winter of 2008, several cases of skin infections characterized by proliferative lesions, 
have been detected in red deer (Cervus elaphus), chamois (Rupicapra rupicapra) and ibex (Capra 
ibex) from the central Alps. The purpose of this work was to characterize the genome of the 
epitheliotropic viruses isolated from skin lesions of these animals. The families Papillomaviridae and 
Poxviridae include numerous DNA viruses affecting several mammal species. The genus 
Parapoxvirus, included viruses wich causes pustular lesions to small and large ruminants[2]. The 
family Papillomaviridae comprises the genus Deltapapillomavirus, of which some species can infect 
wild and domestic ruminants[1,4]. They are responsible for the formation of fibropapillomas[3]. Firstly, 
all the samples were submitted to EM analyses and subsequently PCR was carried out on PPV 
positive samples with the aim of amplifying the B2L and the VEGF genes. The DNA purified from 
sample 1127, which has showed the presence of papillomavirus particles by EM, was then analysed 
by PCR to amply a fragment of the gene coding for either the L1 protein, and the protein E5. All the 
PCR products were purified and sequenced, and the nucleotide and amino acid sequences were 
aligned and compared with the reference strains, finally, phylogenetic analyses were carried out. In 
all the PPV positive samples by EM were also PCR amplified, and the sample 1127 confirm to be 



infected by papillomavirus either by EM and PCR. The analysis of the nucleotide sequences of 
parapoxvirus from deer showed, for the first time, the presence of PVNZ in wild ruminants outside 
New Zealand. Phylogenetic analysis suggested that the PVNZ might be the product of the 
recombination of two distinct species of parapoxvirus (PCPV and BPSV); the analysis of the 
nucleotide sequences of parapoxvirus isolated from chamois and ibex instead have confirmed that 
these animals are susceptible to infection by orf virus. To finish, the phylogenetic analyses 
performed on the papillomavirus L1 sequence of 1127 strain, showed a highest similarity with the 
Capreolus caprelus papillomavirus CcaPV1, and a concomitant co-infection with BPV-1. Our results 
demonstrate that deer confirm to be permissive hosts for epitheliotropic DNA viruses, and that might 
behave as possible mixing vessel, leading the possibility for interspecific recombination for different 
viral species and potential for recombination events. 
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This preliminary study aimed at assessing whether the in vitro proliferation of peripheral blood 
mononuclear cells in response to lipopolysaccharide permits individual characterization of 
periparturient dairy cows, and whether this parameter may be associated with incidence of infections 
and with some of the single nucleotide polymorphisms located on the toll-like receptor 4 (TLR4) 
gene. Based on the average response of peripheral blood mononuclear cells to lipopolysaccharide 
over 7 time points during the transition period, 31 cows were categorized as low (LO), medium 
(MED), and high (HI) responders. This categorization identified 7 HI, 19 MED, and 5 LO cows, 
respectively. Genomic DNA was genotyped for P-226 C>G and E3+2021 C>T TLR4 single 
nucleotide polymorphisms. Monitoring of the health status revealed that 8 of the 31 cows suffered 
from clinical mastitis, metritis, or interdigital dermatitis during the first 60 d in milk. The association 
study pointed out that none of the HI cows and all of the LO cows developed an infection; cows with 
the CCGT haplotype remained healthy and none of them belonged to the LO responder category. 
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Myxomatosis, a lethal systemic disease of European rabbits (Oryctolagus cuniculus), is caused by 
Myxoma Virus (MV). The entire genome of the MV has been sequenced, allowing a systemic survey 
of the functions of a large number of putative pathogenic factors. The data present in literature have 
shown that myxoma virus is characterized by a high degree of genetic stability. Aim of this study was 



to identify molecular markers, on MV genome, for characterizing the isolates circulating in Italy 
during epidemiological studies. As a first step a PCR-based assay was established to rapidly 
diagnose the presence of myxoma virus in biological samples isolated from naturally infected rabbits. 
Twelve isolates collected during 2010-2011 from different Italian regions (wide ranging geographic 
locations), were then partially sequenced. Based on the sequence analysis we found nucleotides 
substitutions, deletions and insertions randomly present on the MV genome. We identified at least 6 
different strains circulating in Italy during that time. In particular, one strain was identified in 5 
samples (Cluster 1), another one in 3 samples (Cluster 2) and the remaining strains in single 
samples. Since three point mutations common to Cluster 1 can be identified with PCR-RFLPs 
analysis, these markers could be easily used to perform epidemiologic studies. Interestingly, one 
strain from Sicily region (South Italy) has shown 100% nt identity with the Borghi vaccine strain, with 
a region of the genome suggesting a possible in vivo recombination between a circulating wild virus 
and a Borghi vaccine strain. 
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Lo studio è stato allestito al fine di acquisire dati circa la prevalenza del virus della Diarrea Virale 
Bovina tipo 2 (BVDV-2) negli allevamenti bovini del Nord Italia, segnatamente della Pianura Padana. 
L'indagine si è svolta nel periodo 2009-2011 e ha visto il coinvolgimento di cinque laboratori 
diagnostici ubicati in altrettante province delle Regioni Lombardia ed Emilia Romagna, 
segnatamente Brescia, Cremona, Lodi, Mantova e Parma. L'area geografica di pertinenza è 
connotata da un'elevata densità di allevamenti bovini da latte, anche di grandi dimensioni e con 
animali di alto valore genetico. Pur in assenza di piani di controllo-eradicazione ufficiali, si rileva da 
tempo una spiccata sensibilità da parte dei medici veterinari buiatri e degli allevatori nei riguardi 
della problematica BVD. Questo si traduce nell'allestimento di programmi aziendali, a carattere 
volontario, mirati al controllo-eradicazione dell'infezione da BVDV che prevedono, oltre alla 
vaccinazione, la ricerca sistematica e la successiva eliminazione degli animali immunotolleranti, 
viremici persistenti. Campioni di latte di massa, di sangue (in pool o singoli), feti abortiti, organi di 
animali venuti a morte con sospetta BVD sono stati testati mediante PCR o real-time PCR allestite 
per la rilevazione di BVDV-1 e 2. Inoltre emosieri da allevamenti non vaccinati per BVDV sono stati 
testati mediante sierologia comparativa tramite test di sieroneutralizzazione (SN) verso entrambi i 
tipi virali. In totale l'indagine ha interessato 4.464 allevamenti da latte.  Le procedure di diagnosi 
diretta (PCR o real-time PCR) hanno consentito di rilevare la presenza di BVDV-2 nel 2,9% degli 
al¬levamenti considerati. La diagnosi indiretta (SN) ha dimostrato la presenza d'infezione da 
BVDV-2 nel 4% degli allevamenti. In alcuni casi BVDV-1 e 2 sono risultati co-presenti nello stesso 
allevamento.  I dati ottenuti consentono di affermare che BVDV-2, introdotto in Italia nel 1999 
veicolato da un vaccino contaminato, è tuttora presente ma la prevalenza dell'infezione è da ritenersi 
bassa. Ciò risulta in accordo con la situazione epidemiologica europea ma è in contrasto con quella 
statunitense caratterizzata da un'ampia diffusione di BVDV-2 sia tra i bovini da latte che da carne. 
Sono state fatte diverse ipotesi per giustificare tale difformità ma ancora non si è pervenuti ad una 
spiegazione scientificamente esaustiva. 
 
The study was aimed at obtaining data regarding the prevalence of Bovine Viral Diarrhea Virus type 
2 (BVDV-2) in dairy cattle population of the Po Valley, Northern Italy. The survey was carried out in 
the period 2009-2011 and involved five diagnostic laboratories located in five provinces of 
Lombardia and Emilia Romagna regions, namely Brescia, Cremona, Lodi, Mantova e Parma. The 
area is characterized for a high density of bovine dairy herds, even large herds rearing animals with 
high genetic value. Despite of the lack of official control-eradication programmes by Authorities, the 
consciousness about BVD damages is widespread among practitioners and dairy farmers. Therefore, 
voluntary control-eradication programmes to BVDV are set up on herd level. The programmes, 
besides the vaccination practice, provided for detection and cull of persistently infected (PI) animals. 
Bulk milk, blood samples, aborted foetuses and specimens from organs of cattle died for suspected 
BVD were exami¬ned by PCR or real-time PCR to detect BVDV-1 and 2. In addition blood serum 



samples from BVDV unvaccinated herds were submitted to comparative serology through se-rum 
neutralization test (SN) to both the viral types. On the whole 4,464 dairy herds were submitted to 
diagnostic investigation. Direct diagnostic tests (PCR or real-time PCR) allowed BVDV-2 to be 
detected in 2.9% of the examined herds. Indirect diagnostic test (comparative SN) showed 4% of the 
tested herds positive for BVDV-2 infection. Sometimes both the viral types were present together in 
a single herd. Taken together our data pointed out that BVDV-2, introduced in Italy in 1999 by a 
contaminated vaccine, at present circulates among the considered cattle population but the 
prevalence is low. So that BVDV-1 must be considered the most relevant viral type circulating 
among the domestic dairy cattle population. This evidence is consistent with the epide¬miological 
situation of other European Countries but in contrast with the US picture where BVDV-2 infection is 
widespread in dairy and beef cattle. The reason of this epidemiological disagreement is not yet 
elucidated. 
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In this study, the full-genome sequence of a novel reassortant H1N1 swine influenza virus (SIV) is 
reported. The isolate has a hemagglutinin (HA) gene of the pandemic H1N1 influenza virus, but it 
carries the seven genome segments of the avian-origin H1N1 SIV currently circulating in European 
pig farms. 
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Aujeszky’s disease (pseudorabies) is a highly contagious, economically significant disease 
principally affecting wild and domestic pigs. Aujeszky’s disease can result in trade restrictions from 
regions where it is endemic, as a consequence, eradication programs in swine and surveillance 
programs on wild boar are ongoing. Infact wild boars can act as reservoirs for Aujeszky’s disease 
virus (ADV) and may represent a potential threat for domestic animals. Methods From 2006 to 2012 
sera form 2493 wild boar hunted in Brescia Province (northern Italy) were collected and tested with a 
competitive ELISA for ADV-gE (IZSLER homemade kit). To deeper investigate the presence of ADV, 
also in latent form, 635 tonsils samples were analysed with real time-PCR described by Yoon et al., 
2005. Results One hundred and fourteen wild boar (4.5%) tested positive in the gE-ELISA, 7 
animals (2.9%) for hunting season 2006/07, 10 (2.2%) for 2007/08, 11 (2.1%) for 2008/09, 42 (9.4%) 
for 2009/10, 19 (3.9%) for 2010/11 and 25 (6.7%) for 2011/12, respectively. The PCR resulted 
positive in 8 cases (1.22%). Conclusions The obtained data demonstrate that ADV is present and 
persistently circulating in wild boars of analysed area. Moreover, the geographical distribution of 
positive animals, both in serology and in PCR, shows how the infections is present only in an 
isolated population, located in an area free from swine herds. 
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Aujeszky’s disease (AD) is a highly contagious, economically significant disease caused by 
Pseudorabies virus (PrV), principally affecting wild and domestic pigs. AD can result in trade 
restrictions from regions where it is endemically present. As a consequence, eradication programs in 
swine and surveillance programs on wild boar are ongoing. Although reports of PrV transmission 
from wild boars to domestic pigs are sporadic, success in disease eradication programs in the 
livestock could be influenced by wildlife reservoirs. Despite wild boar seems to serve as a persistent 
reservoir for PrV, there is still a lack of data describing the AD epidemiology in free ranging wild 
boars population. Therefore, the aim of this study was to determinate the temporal dynamic of AD 
infection in wild boars hunted in an area of North Italy. A total of 2847 sera samples of hunted 
free-living wild boars were collected from 2006 to 2013 and then tested by a competitive ELISA for 
AD-gE. Additionally, from 2011 to 2013, 878 wild boar amygdales were collected and analysed by 
real time-PCR in order to investigate the presence of PrV in a latent form. In the last decades, an 
overall increasing of the wild boar populations was registered in the 8 hunting districts here 
considered. They are located in the footstep mountain in Northern Italy (Province of Brescia, 
Lombardy), where swine herds are not present. One hundred and nineteen wild boars (4.2%) were 
seropositive and real time PCR resulted positive in 8 cases (1.22%). Even if the infection is present 
since 2006, seroprevalences higher than 9.4% have never been detected. PrV is present and 
persistently circulating in an isolated population, located in an area where swine herds are not 
present. The obtained data and the absence of pigs farms in the study area could indicates that wild 
boars can be considered maintenance host for PrV regardless of the presence of pig farms. 
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Aujeszky's disease (AD) is a highly contagious, economically significant disease caused by 
Pseudorabies virus (PrV), principally affecting wild and domestic pigs. AD can result in trade 
restrictions from regions where it is endemically present. As a consequence, eradication programs in 
swine and surveillance programs on wiid boar are ongoing. Although reports of PrV transmission 
from wild boars to domestic pigs are sporadic, success in disease eradication programs in the 
livestock could be infiuenced by wildlife reservoirs. Despite wild boar seems to serve as a persistent 
reservoir for PrV, there is stili a lack of data describing the AD epidemiology in free ranging wild 
boars population. Therefore, the aim of this study was to determinate the tempora) dynamic of AD 
infection in wiid boars hunted in an area of North Italy. A total of 2847 sera samples of hunted 
free-living wild boars were collected from 2006 to 2013 and then tested by a competitive ELISA for 
AD-gE. Additionally, from 2011 to 2013, 878 wild boar amygdales were collected and analysed by 
rea) time-PCR in order to investigate the presence of PrV in a latent form. In the last decades, an 
overall increasing of the wild boar populations was registered in the 8 hunting districts here 
considered. They are located in the footstep mountain in Northern Italy (Province of Brescia, 
Lombardy), where swine herds are not present. One hundred and nineteen wild boars (4.2%) were 
seropositive and real time PCR resuited positive in 8 cases (1.22%). Even if the infection is present 
since 2006, seroprevalences higher than 9.4% have never been detected. PrV is present and 
persistently circulating in an isolated population, located in an area where swine herds are not 
present. The obtained data and the absence of pigs farms in the study area could indicates that wild 



boars can be considered maintenance host for PrV regardless of the presence of pig farms. 
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Schmallenberg virus (SBV), a novel member of the family Bunyaviridae, was detected in cattle in 
North- Western Europe in 2011. SBV infections have been reported as the cause of congenital 
malformations and stillbirths in cattle, sheep, and goats. The first case in Italy was reported during 
mid-February 2012 in cattle in the Veneto region. Seropositivities in wild animals were assessed in 
various countries, but the occurrence of SBV infection have not yet been described in any wild 
species in the Alpine region. Therefore, we conducted a serosurvey to assess the presence of 
SBV-specific antibodies in free-ranging alpine ruminants in an area located between Stelvio and 
Adamello National Parks characterized by a high red deer density (16 animals/100 hectares). Serum 
samples from chamois (23) and red deer (352) hunted from 2007 to 2013 were tested by ELISA kit 
(ID Screen® Schmallenberg Virus Competition, IDvet) and confirmed by the virus-neutralization test 
(VNT), using Vero cells and SBV strain BH80/11-4 (RBV 1099-FLI), (FLI institute,Germany). All of 
the serum samples collected through September 2012 tested negative, whereas a single chamois 
serum and 21 red deer sera taken during the 2012-2013 hunting season tested positive. Vector 
transmission (Culicoides spp) of SBV has been demonstrated in different European countries. 
Midges could play an active role in the spread of the virus, and their implication in the 
epidemiological cycle could explain the fast and wide spread of SBV. The diffusion of SBV in the 
study area could have occurred between the January and December 2012. Biting midges of the 
genus Culicoides are not usually active in the Alpine region from week 47–49 to week 12–14, 
depending on weather conditions. SBV infections could be occurring in the warmer months when 
Culicoides can reach high altitudes, including alpine summer pastures. SBV is not an OIE World 
Animal Health Information System notifiable disease, but the economic impact of the disease at farm 
level should be considered, particularly in the rural areas of the Alps. Conceivably, domestic 
ungulates grazing on common pastures with red deer and chamois during the summer could confer 
a role for wildlife in the epidemiology of SBV in the alpine environment. To our knowledge, this is the 
first report of SBV infection in Alpine wildlife in Italy. Thus, there should be the targeted surveillance 
of wild ruminants to assess the epidemiological role of wildlife. 
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Schmallenberg virus (SBV), a novel member of the family Bunyaviridae, genus Orthobunyavirus and 



Simbu serogroup, was detected in cattle in North-Western Europe in 2011. SBV infections have 
been reported as the cause of congenital malformations and stillbirths in cattle, sheep, and goats. 
The first case in Italy was reported during mid-February 2012 in cattle in the Veneto region. 
Seropositivities in wild animals were assessed in various countries, but the occurrence of SBV 
infection and the presence of specific SBV antibodies have not yet been described in any wild 
ruminant species in the Alpine region. Therefore, we conducted a serosurvey to assess the 
presence of SBV-specific antibodies in free-ranging alpine ruminants in an area located between 
Stelvio and Adamello National Parks characterized by a high red deer density (16 animals/100 
hectares). Serum samples from chamois (23) and red deer (352) hunted from 2007 to 2013 were 
tested by two different ELISA kit (ID Screen® Schmallenberg Virus Competition, IDvet, and IZSLER 
homemade kit) and confirmed by the virus-neutralization test (VNT), using Vero cells and SBV strain 
BH80/11-4 (RBV 1099-FLI), (Friedrich-Loeffler-Institut, Greifswald-lnsel Riems, Germany). All of the 
serum samples collected through September 2012 tested negative, whereas a single chamois serum 
and 21 red deer sera taken during the 2012-2013 hunting season tested positive.  Vector 
transmission of SBV has been demonstrated; in particular, SBV has been detected in Culicoides spp. 
in different European countries. Midges could play an active role in the spread of the virus, and their 
implication in the epidemiologica) cycle could explain the fast and wide spread of SBV. The diffusion 
of SBV in the study area could have occurred between the January and December 2012. Biting 
midges of the genus Culicoides are not usually active in the Alpine region from week 47-49 to week 
12-14, depending on weather conditions. SBV infections could be occurring in the warmer months 
when Culicoides can reach high altitudes, including alpine summer pastures. SBV is not (yet?) an 
OIE World Animai Health Information System notifiable disease, but the economic impact of the 
disease at farm leve) should be considered, particularly in the rural areas of the Alps. Conceivably, 
domestíc ungulates grazing on common pastures with red deer and chamois during the summer 
could confer a role for wildlife in the epidemiology of SBV in the alpine environment. To our 
knowledge, this is the first report of a SBV infection in Alpine wildlife in Italy. Thus, there should be 
the targeted surveillance of wild ruminants to monitor the spread of the virus and to assess the 
epidemiological role of wildlife at the interface with domestic animals. 
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Salmonella species (spp.) are zoonotic enteric bacteria able to infect humans, livestock and wildlife. 
Salmonella spp. have been sporadically isolated from the intestinal content of wild birds and 
mammals including white-tailed deer, rabbits and wild boars (Sus scrofa). However, little is known 
about the prevalence and the presence of the different serovars in wildlife. Over six hunting seasons, 
the intestinal contents of 2,729 boars hunted in northern Italy were sampled and cultured. 
Salmonella spp. was isolated following the methods reported in “Annex D ISO 6579:2002”, 
mandatory in the implementation of Salmonella monitoring and control plan for primary productions. 
All presumptive Salmonella spp. isolates were confirmed using biochemical tests.Salmonella spp. 
were isolated from 629 boars (21.06%). The isolates belonged to 48 different serovars classified into 
three different subspecies of S. enterica: S. enterica subsp. enterica (n=489 strains, 77.75%, 38 
serovars), S. enterica subsp. diarizonae (n=73, 11.60%, 7 serovars) and S. enterica subsp. 
Houtenae (n=67, 10.65%, 4 serovars). Thirty-eight serovars of S. enterica subsp. enterica were 
found, including the human pathogens S.Typhimurium and S. Enteritidis, as well as S. Napoli and S. 
Enterica 4,5,12:i:-), a monophasic variant of S. Typhimurium, some of which are are emerging 
serovars both in humans and animals. In addition, the identification of serovars belonging to 
S.enterica subsp. diarizonae and S. enterica subsp. houtenae prove how wild boars may act as 
healthy carriers of a wide range of Salmonella serotypes. Considering the widespread occurrence of 
wild boars in Europe and the feeding behaviour (omnivorous scavengers), this specie may be 
considered a good indicator for environmental presence of Salmonella spp. Therefore, the 



epidemiological role of this species in relation to salmonellosis might be relevant and should be 
further investigated. 
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Background: Salmonella species (spp.) are zoonotic enteric bacteria able to infect humans, livestock 
and wildlife. However, little is known about the prevalence and the presence of the different serovars 
in wildlife. Considering the wide distribution of wild boars and the feeding behaviour (omnivorous 
scavengers), wild boars may be a good indicator for environmental presence of Salmonella spp. The 
aims of this study were to determine the presence of Salmonella spp. in hunted wild boars and to 
determine the serotype the isolated strains. Findings: Over three hunting seasons, the intestinal 
contents of 1,313 boars hunted in northern Italy were sampled and cultured. Salmonella spp. were 
isolated from 326 boars (24.82%). Thirty different serovars belonging to three different S. enterica 
spp. were found. Twenty-one serovars of S. enterica subsp. Enterica were found including the 
human pathogens S. Typhimurium and S. Enteritidis. In addition, nine serovars belonging to 
S.enterica subsp. diarizonae and S. enterica subsp. houtenae were detected. Conclusions: 
Considering the widespread occurrence of wild boars in Europe, the epidemiological role of this 
species in relation to salmonellosis might be relevant and should be further investigated. Wild boars 
may act as healthy carriers of a wide range of Salmonella serotypes. 
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Salmonella species (spp.) are zoonotic enteric bacteria able to infect humans, livestock and wildlife. 
Salmonella spp. have been sporadically isolated from the intestinal content of wild birds and 
mammals including white-tailed deer, rabbits and wild boars (Sus scrofa). However, little is known 
about the prevalence and the presence of the different serovars in wildlife.  Over six hunting 
seasons, the intestinal contents of 2,729 boars hunted in northern Italy were sampled and cultured. 
Salmonella spp. was isolated following the methods reported in "Annex D ISO 6579:2002", 
mandatory in the implementation of Salmonella monitoring and control plan for primary productions. 
All presumptive Salmonella spp. isolates were confirmed using biochemical tests.  Salmonella spp. 
were isolated from 629 boars (21.06%). The isolates belonged to 48 different serovars classified into 
three different subspecies of S. enterica: S. enterica subsp. enterica (n=489 strains, 77.75%, 38 
serovars), S. enterica subsp. diarizonae (n=73, 11.60%, 7 serovars) and S. enterica subsp. 
houtenae (n=67, 10.65%, 4 serovars). Thirty-eight serovars of S. enterica subsp. enterica were 
found, including the human pathogens S.Typhimurium and S. Enteritidis, as well as S. Napoli and S. 
Enterica 4,5,12:i:-), a monophasic variant of S. Typhimurium, some of which are are emerging 
serovars both in humans and animais. In addition, the identification of serovars belonging to 
S.enterica subsp. diarizonae and S. enterica subsp. houtenae prove how wild boars may act as 
healthy carriers of a wide range of Salmonella serotypes.  Considering the widespread occurrence 
of wild boars in Europe and the feeding behaviour (omnivorous scavengers), this specie may be 
considered a good indicator for environmental presence of Salmonella spp. Therefore, the 
epidemiological role of this species in relation to salmonellosis might be relevant and should be 
further investigated. 
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Purpose  Since December 2011 an epizootic of congenita! malformations is being observed in 
ruminants in Europe. The disease has been associated with a new Orthobunyavirus named 
Schmallenberg virus (SBV) and identified in severa! European Country. In Italy some clinical cases 
were also observed at the end of 2012. In this study, monoclonal antibodies (MAbs) against SBV 
were produced and a competitive ELISA (C-ELISA) was developed and validated for antibodies 
detection in anima! Sera Methods Eighteen different MAbs (8 neutralizing and 10 
nucleoprotein-specific) against the SBV strain provided by the Friedrich-Loeffler Institut (FLI) were 
produced. For the C-ELISA, microtiter plates were coated with a partially purified, complete 
inactivated SBV, cultured on Vero cells and a selected neutralizing MAb, specific for the SBV-G 
protein was used as coniugate. A total of 442 sera collected from ruminant species in the 
June-October 2012 period, during different monitoring control plans, has been used for the C-ELISA 
validation. Of these sera, 151 were positive and 294 were negative by using serum-neutralization 
(SN) assay. Results C-ELISA and SN results showed an excellent agreement. Additíonal results and 
complete validation data, comprehensive of the cutoff value obtained by ROC curve analysis, will be 
presented and discussed. Conclusions The developed test proved to be a sensitive and specific 
method for the screening of a large number of sera. Furthermore, compared with indirect serological 
test, this C-ELISA offers a species-independent approach. 
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Staphylococcus aureus is an important cause of mastitis in goats, but few data are available about 
the presence of MRSA in this species. Our study is a survey of S.aureus and MRSA prevalence in 
bulk milk of Lombardia goat farms. Eighty-five of 197 bulk milk samples from different farms were 
found positive for S. aureus (43,1%) with counts ranging from 10 to 36.000 ufc/ml. S.aureus isolates 
from direct plating and after selective enrichment were tested for methicillin resistance and 
confirmed by specific mecA  PCR. Four samples were found MRSA positive. MLST analysis 
revealed 3 typical livestock-associated ST398 and 1 strain ST1. Our study showed an high 
prevalence of S.aureus infected herds and demonstrated that dairy goats carried MRSA of the same 
genotypes common in other livestock in Italy. The application of stringent control measures against 
S.aureus mastitis in goats are suggested in order to minimize the risk of human occupational or 
foodborne exposure and colonization by MRSA. 
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S. aureus is the most important causative agent of subclinical mastitis in cattle. In the affected farms 
the clinical outcome and the consequent economic losses can vary in relation to the strains involved 
in the mammary infection. Methicillin-resistant strains (MRSA) have zoonotic importance, especially 
for farm workers and were also isolated from bovine mastitis in Italy and other countries[1,2]. The 
aim of our study was to evaluate the prevalence of S. aureus and MRSA in dairy herds and to 
identify the main circulating genotypes. We examined 509 samples of bulk tank milk from eight 
provinces of Lombardy region. Samples were plated directly on Blood agar and the S. aureus count 
was determined on Baird Parker Agar + RPF. For each sample, at least 5 colonies referable to S. 
aureus were tested for susceptibility to oxacillin by disk diffusion test. The same milk samples were 
examined by subsequent enrichment in MH broth + 7.5% NaCl and TSB + 5mg/l of oxacillin and 
plating on Brilliance MRSA agar (Oxoid). The presence of the mecA gene was confirmed by PCR [3]. 
Genotyping was performed by RS-PCR (16S-23S intergenic spacer PCR) [4] and Multilocus 
Sequence Typing (MLST) [5]. A total of 211 out of 509 samples were positive for S. aureus (41.4%), 
with a prevalence in the different provinces from 9.1% to 56.8%. The counts of S. aureus showed 
values ranging between 10 and > 30000 cfu/ml with a median value of 100 cfu/ml. MRSA were 
isolated from 26 samples (5.1%). Five of these were demonstrated by both direct plating and plating 
after enrichment, 10 and 11 by enrichment or direct plating only, respectively. The RS-PCR identified 
several different profiles, including the so-called genotype B (GTB) [4] that was detected in 45 
samples (21.3%). The characterization by MLST of 18 of the 26 samples positive for MRSA 
identified ten ST398, four ST1, three ST97 and one ST5. The high prevalence of positive bulk milk 
samples confirms the importance of the S. aureus infection in Lombardy dairy farms. The analysis of 
circulating genotypes showed considerable variability, but it should be noted that a fairly significant 
rate is represented by GTB genotype which is associated with high infectivity and pathogenicity. 
MRSA were demonstrated in more than 10% of S. aureus positive samples, confirming the data 
obtained previously in the province of Lodi (personal data). The genotyping of MRSA strains showed 
a prevalence of typical LA-MRSA (ST398 and ST97) and ST1, the latter associated with 
community-acquired human infection. In the case of MRSA the application of more stringent control 
plans to reduce the risk of transmission to humans is recommended. 
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S. aureus is one of the most important causative agents of bovine mastitis and the clinical outcome 
can vary in relation to the strains involved in the mammary infection. The aim of this study, funded by 
Lombardy Region, was to develop a diagnostic protocol for the identification of genetic subtypes of S. 
aureus responsible for bovine mastitis, with particular virulence and diffusiveness. S. aureus strains 
associated with intra-mammary infections were isolated from 8 "control" (< 4% of infected cows) and 
8 "case" (> 28% of infected cows) herds for a total of 2015 cows included in the study. Milk samples 
were cultured with standard methods and the DNA was extracted from S. aureus strains using a 
protocol described in literature (Cremonesi et al., 2006). Twenty-four and 626 strains isolated from 



single quarters of "control" and "case" herds respectively, were analysed by both RS-PCR (Fournier 
et al., 2008) and multiplex PCR. The first method is based on the amplification of the 16S-23S rRNA 
intergenic spacer region, the multiplex PCR targets the genes encoding for enterotoxins and other 
virulence genes such as leukocidins and leukotoxins. A subset of 55 strains representative of 
“control” and “case” isolates was also analysed by ribotyping (automatic Riboprinter), by Identibac 
array tube system and by protein profiling using MALDI-TOF MS. The RS-PCR analysis of the 650 
strains revealed 10 different profiles. In 5 out of 8 “case” herds this method identified the genotype 
GTB and GTB-variant indicated in literature (Graber et al., 2009) as characteristic of highly diffusive 
and pathogenic strains, while GTK, GTR-VI and a new genotype named GTbM circulated in the 
remaining 3 herds. Seven out of the 8 "control" herds, revealed only one S. aureus profile with a 
predominance of the GTS genotype. Except for 4 out of the 55 representative strains analysed, 
ribotyping gave a response similar to RS-PCR. Moreover, MALDI-TOF and Identibac analyses 
proved to be able to integrate the molecular profiling of S. aureus isolated in field. Our results 
confirmed that RS-PCR could be used as a rapid test for molecular typing of S. aureus strains 
isolated from bovine mastitis and could identify genetic subtypes with particular virulence. Ribotyping, 
MALDI-TOF and Identibac analyses showed their capability for molecular strains characterization, 
integrating RS-PCR data. Multivariate analysis by combining data from different techniques could be 
used to discover a simple panel of markers associated to S. aureus virulence and diffusiveness. 
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Purpose The detection of viable cells of Mycobacterium avium subsp. paratuberculosis (Map) in milk 
and dairy products is currently achieved by culture, which is time consuming and shows a lack of 
sensitivity. In order to overcome these problems, we developed a method based on Map peptide 
magnetic separation (PMS), treatment with Propidíum monoazide (PMA) and finally qPCR. Methods 
Bulk milk from a Map free herd was spiked with dead (by heating at 90°C for 15 min) and live Map 
ATCC 19698 and two Map field isolates (IZSLER 917/11 and 653/11) cells. One millilitre of each 
aliquot was then processed with PMS (using magnetic beads coated with biotinylated Mp3 and 
aMptD peptides) followed by PMA treatment (final concentration 50 pM, light exposure 650 W) or by 
DMSO treatment (control). Quantitative PCR (target F57) was then performed on StepOne Plus (Life 
technologies). Results Results for the number of quantification cycles (Cq) for the three strains of 
Map are shown in Figure 1. Following treatment with PMA, dead Map cells (A) showed a statistically 
greater number of Cq (p>0.05) compared to live cells (B). Furthermore, the Cq values of dead cells 
treated with PMA (A) were also statistically higher to those obtained with dead or live cells without 
PMA treatment (C and D respectively, p>0.05). All three strains showed the same trend. 
Conclusions This innovative and promising method allowed the discrimination between viable and 
not viable Map cells in milk samples. 
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Background. Pigs play a key epidemiologic role in the ecology of influenza A viruses (IAVs) 
emerging from animal hosts and transmitted to humans. Between 2008 and 2010, we investigated 
the health risk of occupational exposure to swine influenza viruses (SIVs) in Italy, during the 
emergence and spread of the 2009 H1N1 pandemic (H1N1pdm) virus. Methodology/Principal 
Findings. Serum samples from 123 swine workers (SWs) and 379 control subjects (Cs), not exposed 
to pig herds, were tested by haemagglutination inhibition (HI) assay against selected SIVs belonging 
to H1N1 (swH1N1), H1N2 (swH1N2) and H3N2 (swH3N2) subtypes circulating in the study area. 
Potential cross-reactivity between swine and human IAVs was evaluated by testing sera against 
recent, pandemic and seasonal, human influenza viruses (H1N1 and H3N2 antigenic subtypes). 
Samples tested against swH1N1 and H1N1pdm viruses were categorized into sera collected before 
(n. 84 SWs; n. 234 Cs) and after (n. 39 SWs; n. 145 Cs) the pandemic peak. HI-antibody titers =10 
were considered positive. In both pre-pandemic and post-pandemic peak subperiods, SWs showed 
significantly higher swH1N1 seroprevalences when compared with Cs (52.4% vs. 4.7% and 59% vs. 
9.7%, respectively). Comparable HI results were obtained against H1N1pdm antigen (58.3% vs. 
7.7% and 59% vs. 31.7%, respectively). No differences were found between HI seroreactivity 
detected in SWs and Cs against swH1N2 (33.3% vs. 40.4%) and swH3N2 (51.2 vs. 55.4%) viruses. 
These findings indicate the occurrence of swH1N1 transmission from pigs to Italian SWs. 
Conclusion/Significance.  A significant increase of H1N1pdm seroprevalences occurred in the 
post-pandemic peak subperiod in the Cs (p<0.001) whereas SWs showed no differences between 
the two subperiods, suggesting a possible occurrence of cross-protective immunity related to 
previous swH1N1 infections. These data underline the importance of risk assessment and 
occupational health surveillance activities aimed at early detection and control of SIVs with 
pandemic potential in humans. 
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Rabbit Haemorragic Disease (RHD) was first described in domestic rabbits in China in 1984; the 
virus causes necrosis of the liver followed by disseminated intravascular coagulation, with 
congestion of lungs, trachea and spleen. It is caused by a lagovirus and there are actually three 
recognized strains : RHDV1, RHDV1a and RHDV2 (Fra10). RHDV2 appears for the first time in 
France on spring 2010 involving the wild rabbits, and then spreads in the North-West of France 
interesting the industrial farms causing high mortality among breeders and fattening rabbits, even 
vaccinated. In Italy RHDV2 was firstly detected in the summer 2011 in two industrial farms in Friuli 
Venezia Giulia, and then disease spreads in many others regions involving rural, industrial and wild 
rabbits. In Piedmont region, from November 2012 to July 2013 we reported 8 cases of positivity for 
RHDV and 3 of these were positive for RHDV2. The animals showed typical lesions of RHDV: 
diagnosis was conducted by means of a sandwich MAbs-based ELISA and RT PCR that allows to 
discriminate between different strains. Even if subjects were normally and corrected vaccinated, 
outbreaks spread in the herds, thus demonstrating the high capacity of diffusion of RHDV2 strain 
and arising the question for the use of autovaccines. 
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Bovine viral diarrhoea virus type 3 : a new threat to italian cattle industry?  
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In questa nota si riportano i dati clinici, patogenetici ed immunologici relativi all'infezione causata da 
un nuovo pestivirus, Hobi virus o virus della diarrea virale bovina (BVDV) tipo 3, in Italia. Questo 
pestivirus emergente, identificato quasi dieci anni fa in un lotto di siero fetale bovino di provenienza 
brasiliana, fino a pochi anni fa era stato isolato solo in Sud America ed Asia. Nel 2010 stipiti BVDV-3 
sono stati identificati in Italia in bovini con malattia respiratoria e, successivamente, in aborti 
osservati in un allevamento di bovine da latte della Calabria. Da una manza con sintomatologia 
respiratoria è stato possibile isolare sia il biotipo non citopatogeno (ncp) che quello citopatogeno (cp) 
di BVDV-3, i quali differivano per la presenza in quest'ultimo di un inserto sovrapponibile a sequenze 
di origine bovina, associate in precedenza a stipiti cp di BVDV-1 e BVDV-2. Indagini condotte sugli 
animali presenti in allevamento hanno permesso di identificare un vitello con infezione persistente 
(PI), che è stato monitorato per circa sei mesi sia per gli aspetti clinici che per gli aspetti virologici. 
L'infezione sperimentale di animali appartenenti a specie tradizionalmente sensibili ad altri pestivirus 
ha dimostrato che bovini ed ovini sono in grado di infettarsi, sviluppando una forma clinica di tipo 
respiratorio ed eliminando il virus con secreti ed escreti, mentre i suini siero-convertono in assenza 
di sintomatologia e di escrezione virale. La scarsa cross-reattività sierologica esistente tra BVDV-3 e 
BVDV-1, valutata nel modello ovino, ha suscitato preoccupazioni sulla possibile mancata o 
incompleta protezione conferita dai vaccini attualmente in commercio (allestiti con BVDV-1) nei 
confronti dell'infezione sostenuta da questo pestivirus emergente. Infine, è stato messo a punto un 
test diagnostico (nested PCR) per la identificazione e simultanea caratterizzazione molecolare di 
tutte le specie BVDV attualmente conosciute in campioni clinici. Indagini future dovranno accertare 
la reale circolazione di questo pestivirus nella popolazione bovina italiana valutando l'impatto dello 
stesso sulle produzioni zootecniche. 
 
We report the clinical, pathogenetic and immunological features of the infection caused by a novel 
bovine pestivirus, namely Hobi virus or bovine viral diarrhea virus (BVDV) type 3, in Italy. This 
emerging pestivirus, first detected more than 10 years ago in a commercial batch of foetal bovine 
serum produced in Brazil, has been reported so far only in southern America and Asia. In 2010, 
Hobi-like viruses were detected in Italy in association with outbreaks of respiratory disease and 
reproductive failures occurring in a cattle herd of the Calabria region. A virus pair consisting of 
cytopathogenic (cp) and noncytopathogenic (ncp) BVDV-3 was isolated from a heifer dead as a 
consequence of respiratory distress. At the genetic level the two viruses differed for the presence in 
the cp strain of an insertion displaying high similarity to a bovine sequence previously associated to 
other cp BVDVs. By screening the cattie herd affected by clinical forms induced by the novel 
pestivirus, a BVDV-3 persistently infected (PI) calf was detected, which was monitored for about 6 
months with regards to clinical conditions, viremia and viral shedding. Experimental infection of cattle, 
sheep and swine showed that BVDV-3 is able to infect al" those species, although only ruminants 
displayed clinical signs and virus shedding. The poor serological cross-reactivity existing between 
BVDV-1 and BVDV-3, which was assessed in the sheep model, raised some concerns about the 
ability of currently available vaccines, mostly containing BVDV-1, to protect effectively against the 
new pestiviral species. To overcome the limitations of available diagnostic assays, a new tool 
(nested PCR) was developed which ensures unambiguous molecular characterisation of all BVDV 
species, including BVDV-3, in clinical samples. Future studies will assess the real circulation of this 
pestivirus in Italian cattle herds and evaluate the BVDV-3 impact on animal productions. 
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Over a 7-day period beginning 8 August 2011, a large number of wild birds of several species were 
found dead or with neurologic clinical signs along the shore of Crostolo stream, in the Emilia 
Romagna region, Italy. Twenty-eight Mallards (Anas platyrhynchos), two Hooded Crows (Corvus 
corone cornix), and three coypus (Myocastor coypus) were found moribund on the Crostolo stream 



bank, collected, and sent to Istituto Zooprofilattico Sperimentale della Lombardia e dell'Emilia 
Romagna, Reggio Emilia Section. The cause of mortality was determined to be Clostridium 
botulinum type C toxin. The toxin was identified by a mouse bioassay for botulinum toxins and 
confirmed in bird sera and blowfly larvae (Lucilia caesar) collected from the stomachs of birds. 
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A large number of proteins has been successfully expressed in insect cell lines infected with 
baculovirus (1). In IZSLER the expression of foreign proteins using Sf9 insect cell line infected with 
recombinant baculoviruses is being active since several years, however this system of production 
has a potential disadvantage in the cost associated with large-scale tissue culture 
operations.Compared to production in cell culture, insect larvae can produce proteins at reduced  
cost (2). The main aim of this study is to establish a laboratory stable colony of larvae Trichoplusia to 
be employed as hosts for expression of foreign proteins by infection with recombinant baculoviruses. 
A colony of T. ni was maintained at the constant temperature of 26°C, relative humidity of 65% 
andphotoperiod (16:8 light/dark). Two different diets were compared in supporting larvae growth. 
The Diet 1 was based on Shorey study (1965) and it was composed of soaked beans and brewer’s 
yeast, whereas the Diet 2 was the “Modified form MCmorran Grisdale commercial Diet”. For the 
proteins production fifth instar larvae were infected individually by injection of 0.1 ml of high titer 
recombinant baculoviruses stock, expressing the non structural protein 3 (NS3) of BVDV or the 
capsid protein (ORF2) of HEV. Infected larvae were kept in incubator at the condition described 
above and collected after 72h. Larvae were then immediately frozen and kept at -80 °C un l 
processed. The Diet 1, in respect to the Diet 2, seemed to allow fast development of each stage, 
shortening of about 28 h the entire development time needed by larvae to reach adult stage. 
However, in the experiment carried out to test the substrate preference, larvae of the first stage 
moved towards diet 2 and rejected the diet 1 suddenly after eggs hatching, showing that the 
alimentary preference of the colony could be important in the establishment of a laboratory stable 
colony. The yield and reactivity of the two proteins were preliminary evaluated with specific 
Monoclonal Antibodies (MAbs) and positive serum samples in ELISA assays. Both BVDV-NS3 and 
HEV-ORF2 were produced at significantly higher levels than those obtained by infecting insect cell 
cultures while maintaining the antigenic properties. Results encourage the exploitation of this 
production system both for internal use and as a service. Next steps will investigate different 
inoculation routes (baculovirus injection compared with oral administration with the diet), different 
payloads and best protein extraction procedures. A large number of proteins has been successfully 
expressed in insect cell lines infected with baculovirus (1). In IZSLER the expression of foreign 
proteins using Sf9 insect cell line infected with recombinant baculoviruses is being active since 
several years, however this system of production has a potential disadvantage in the cost associated 
with large scale tissue culture operations. Compared to production in cell culture, insect larvae can 
produce proteins at reduced cost (2). The main aim of this study is to establish a laboratory stable 
colony of larvae Trichoplusia ni to be employed as hosts for expression of foreign proteins by 



infection with recombinant baculoviruses. A colony of T. ni was maintained at the constant 
temperature of 26°C, relative humidity of 65% and p hotoperiod (16:8 light/dark). Two different diets 
were compared in supporting larvae growth. The Diet 1 was based on Shorey study (1965) and it 
was composed of soaked beans and brewer’s yeast, whereas the Diet 2 was the “Modified form 
MCmorran Grisdale commercial Diet”. For the proteins production fifth-instar larvae were infected 
individually by injection of 0.1 ml of high titer recombinant baculoviruses stock, expressing the 
non-structural protein 3 (NS3) of BVDV or the capsid protein (ORF2) of HEV. Infected larvae were 
kept in incubator at the condition described above and collected after 72h. Larvae were then 
immediately frozen and kept at -80 °C un  l process ed. The Diet 1, in respect to the Diet 2, seemed 
to allow fast development of each stage, shortening of about 28 h the entire development time 
needed by larvae to reach adult stage. However, in the experiment carried out to test the substrate 
preference, larvae of the first stage moved towards diet 2 and rejected the diet 1 suddenly after eggs 
hatching, showing that the alimentary preference of the colony could be important in the 
establishment of a laboratory stable colony. The yield and reactivity of the two proteins were 
preliminary evaluated with specific Monoclonal Antibodies (MAbs) and positive serum samples in 
ELISA assays. Both BVDV-NS3 and HEV-ORF2 were produced at significantly higher levels than 
those obtained by infecting insect cell cultures while  maintaining the antigenic properties. Results 
encourage the exploitation of this production system both for internal use and as a service. Next 
steps will investigate different inoculation routes (baculovirus injection compared with oral 
administration with the diet), different payloads and best protein extraction procedures. 
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Land-based birds, belonging to Galliformes order are considered to be potential intermediaries in the 
emergence of new strains of influenza A viruses (AlVs), but the virai circulation in these birds 
remains largely unknown. To gain insights into the drculation of AIV in the 3.vild Galliformes 
populations ìn Italian Alps, we conducted a virological survey on rock partridge (Alectoris graeca 
saxatilis) belonging to Phasianidae family and on tetraonicLs including rock ptarmigan (Lagopus 
mutus helveticus) and black grouse (Tetrao tetrix tetrix). In 2003 and 2004, during the hunting 
seasons, 79 wild Galliformes, categorised into age and sex classes, were hunted in the Sondrio 
Province (Central Alps). Cloacal swabs were collected from 11 rock partridges and from 68 
tetraonids including 23 alpine rock ptarmigans and 45 black grouses. We tested cloacal swabs by a 
high sensitive reverse transcription- (RT-) PCR detecting the matrix gene of AIV No AIV was 
detected in the investigated samples, thus, suggesting the lack of AIV circulation in these relict 
populations ìn the study period. In terms of threatened species conservation, during wildlife 
management activities, it is very important to exdude the introduction of AIV-carrier birds in shared 
territories, a fact representing a health risk for these populations. 
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The ritual slaughter has been always a much controversial and debated issue because in western 
society, welfare and protection of animals are very important values, shared by all. However, in most 



EU countries, for religious reasons, beef animals may be excluded from the stunning before bleeding. 
Obviously there are some difficulties due to this to ensure the protection of animal welfare. The aim 
of this work is to develop a survey depth of all slaughterhouses approved for religious slaughter of 
Piedmont, in order to acquire precise informations on the regional situation. This will allow all 
stakeholders to make use of a valuable scientific tool to assess the animals slaughtered welfare real 
conditions. In the Piedmont Region there are 33 slaughterhouses in which you make slaughter 
according to religious rite and all these structure were involved during the study. The result of the 
research was the development of a questionnaire with general information on the structure where 
the slaughter takes place, on practices applied to the slaughter, the kind of dedicated equipment and 
the destination of the meat, in order to describe the current situation to all evaluated 
slaughterhouses. In addition,thorough investigation was conducted by the official veterinarians of the 
slaughterhouse and were carried out site visits during slaughter operations that have enabled the 
development of a list of operational control that can be used on any type of animal that is 
slaughtered with ritual religious. In particular,the collection of information it is of fundamental 
importance to enable the data collection on the average time from the beginning of the restraint until 
the bleeding, the average number of cuts made, the average time for the debate, the average time 
of loss of rhythmic breathing, and other parameters that are thought to play a crucial role. In recent 
years, the quantity of animals slaughtered according to the islamic rite, in Italy and in Europe, has 
increased significantly. However, an increasing consumption of meat "halal", has developed 
particular interest in the veterinarian officers and consumers, increasing conscious about welfare 
conditions of animal intended for human consumption. This preliminary work has allowed us to 
increase knowledge about the extent and implementation of religious slaughter in the Piedmont 
Region. Future goal will be to identify possible technical measures to limit the vigilance during 
slaughter operations. In addition, new protocols will be developed to improve both the principles of 
health and welfare, to prevent unnecessary suffering animals without infringing the fundamental 
principles of the Islamic religion. 
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Major discrepancies are observed between experimental trials of PRRS-virus (PRRSV) infection in 
isolation facilities and observations made in the field on farm. Owing to the above, a cohort study 
was carried out in a farrow-to-finish, PRRSV-infected pig farm to characterize the time-course of the 
virus-specific immune response in two groups of replacement gilts. Despite the occurrence of three 
and two distinct waves of infection in groups 1 and 2, respectively, the large majority of animals 
showed little if any PRRSV-specific response in an interferon-gamma release assay on whole blood, 
whereas non-specific responses were consistently observed. To rule out any possible bias of our 



test procedure, this was used along with an ELISPOT assay for interferon-gamma-secreting cells 
with the same reagents on a group of PRRS-virus infected pigs in isolation facilities. A very good 
agreement was shown between the two sets of results. Also, as opposed to the PRRS model, plenty 
of Pseudorabies virus-vaccinated pigs under field conditions scored positive in another experiment in 
the interferon-gamma release assay, ad hoc modified for the Pseudorabies virus. Our results 
indicate that under field conditions poor or no development rather than delayed development of the 
PRRS virus-specific interferon-gamma response could be the rule for a long time in non-adult pigs 
after PRRS virus infection. Housing and hygiene conditions, as well as heavy exposure to 
environmental microbial payloads in intensive pig farms could adversely affect the host’s immune 
response to PRRS virus and partly account for the discrepancies between experimental and field 
studies. 
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Major discrepancies are observed between experimental trials of PRRS-virus (PRRSV) infection in 
isolation facilities and observations made in the field on farm. Owing to the above, a cohort study 
was carried out in a farrow-to-finish, PRRSV-infected pig farm to characterize the time-course of the 
virus-specific immune response in two groups of replacement gilts. Despite the occurrence of three 
and two distinct waves of infection in groups 1 and 2, respectively, the large majority of animals 
showed little if any PRRSV-specific response in an interferon-gamma release assay on whole blood, 
whereas non-specific responses were consistently observed. To rule out any possible bias of our 
test procedure, this was used along with an ELISPOT assay for interferon-gamma secreting cells 
with the saure reagents on a group of PRRS-virus infected pigs in isolation facilities. A very good 
agreement was shown between the two sets of results. Also, as opposed to the PRRS model, plenty 
of Pseudorabies virus-vaccinated pigs under field conditions scored positive in another experiment in 
the interferon-gamma release assay, ad hoc modified for the Pseudorabies virus. Our results 
indicate that under field conditions poor or no developnnent rather than delayed development of the 
PRRS virus-specific interferon-gamma response could be the rute for a long time in non-adult pigs 
after PRRS virus infection. Housing and hygiene conditions, as well as heavy exposure to 
environmental microbial payloads in intensive pig farms could adversely affect the host's immune 
response to PRRS virus and partly account for the discrepancies between experimental and field 
studies. 
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Sixteen hemagglutinin (HA) subtypes of avian influenza virus (AIV) have been described to date, 



being essential the rapid characterization of circulating isolates. Previously, a set of fourteen AIV 
HA-specific (H1-H4, H6-H8, H10-H16) real-time RTPCR (RRT-PCR) methods were developed. Now, 
these RRT-PCR techniques, together with H5 and H9 EU recommended assays, have been applied 
for field sample subtyping. Methods Samples: 7 recent Italian AIV isolates previously subtyped as 
H7 by HA inhibition tests, but undetected by EU recommended H7 RRT-PCR (Monne, 2008) 
(IZSLER, Italy); and 19 AIV positive faecal samples collected from different wild birds species over 
2007-2009 (IREC, Spain), although nor isolated neither subtyped previously. All samples were 
tested using EU reference AIV M-gene RRT-PCR assay (Spackman, 2002) for AIV presence 
confirmation. Positive samples were then individually analysed for molecular sybtyping using EU H5 
and H9 RRT-PCR tests (Slomka, 2007; Moone, 2008) and our HA-specific RRT-PCR panel. Results 
Italian samples: All isolates were successfully identified as H7 subtype by the novel H7-specific 
RRT-PCR test remaining negative for all other HA-subtype assays. Spanish samples: H1, H3, H4, 
H5, H7, H10 and H11 subtypes could be separately identified in different samples, being a 
co-infection due to H3 and H7 subtypes detected in one of them. H5 and H7 subtypes were further 
characterised as low pathogenic AIV. Conclusions HA-specific RRT-PCR tests proved their 
usefulness for direct molecular subtyping of AIV positive clinical specimens, prior to virus isolation 
can be accomplished. Furthermore, newly developed H7 RRT-PCR technique has been 
incorporated to routine use. 
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A wide range of arthropod-borne viruses threaten both human and animal health either through their 
presence in Europe or through risk of introduction. Prominent among these is West Nile virus (WNV), 
primarily an avian virus, which has caused multiple outbreaks associated with human and equine 
mortality. Endemic outbreaks of West Nile fever have been reported in Italy, Greece, France, 
Romania, Hungary, Russia and Spain, with further spread expected. Most outbreaks in Western 
Europe have been due to infection with WNV Lineage 1. In Eastern Europe WNV Lineage 2 has 
been responsible for human and bird mortality, particularly in Greece, which has experienced 
extensive outbreaks over three consecutive years. Italy has experienced co-circulation with both 
virus lineages. The ability to manage this threat in a cost-effective way is dependent on early 
detection. Targeted surveillance for pathogens within mosquito populations offers the ability to 
detect viruses prior to their emergence in livestock, equine species or human populations. In addition, 
it can establish a baseline of mosquito-borne virus activity and allow monitoring of change to this 
over time. Early detection offers the opportunity to raise disease awareness, initiate vector control 
and preventative vaccination, now available for horses, and encourage personal protection against 
mosquito bites. This would have major benefits through financial savings and reduction in equid 
morbidity/mortality. However, effective surveillance that predicts virus outbreaks is challenged by a 
range of factors including limited resources, variation in mosquito capture rates (too few or too 
many), difficulties in mosquito identification, often reliant on specialist entomologists, and the 
sensitive, rapid detection of viruses in mosquito pools. Surveillance for WNV and other arboviruses 
within mosquito populations varies between European countries in the extent and focus of the 
surveillance. This study reviews the current status of WNV in mosquito populations across Europe 
and how this is informing our understanding of virus epidemiology. Key findings such as detection of 
virus, presence of vector species and invasive mosquito species are summarized, and some of the 
difficulties encountered when applying a cost-effective surveillance programme are highlighted 
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Introduction: Rotaviruses (RVs), the major etiological agents of enteric viral diseases in infants and 
young animals of mammalian and avian species, are classified into seven groups (A-G) based on 
antibody cross-reactivity within the VP6 protein. In avian species, group A and D are represented 
with high frequency, while group F and G are sporadic. Enteric syndrome in young birds is a major 
concern to poultry industry, causing severe economic Iosses. Avian rotavirus infections resulting in 
clinical disease .are most frequent in turkeys, quite common in chickens, pheasants, guinea fowls, 
partridges, and quails, and are sporadically described in pigeons and ducks. Monitoring rotavirus 
distribution in different avian species is crucial to uncover strains diversity and to better understand 
rotavirus ecology in the field. Several studies on the epidemiology of rotavirus in different avian 
species were reported worldwide. However, very little is known about the characterization of avian 
rotaviruses in Italy. Objectives: The aim of this retrospective study (2006-2012) was to provide 
information on the prevalence of group A and D rotaviruses in different avian species suffering 
enteritis in Italy, by using both VP6 gene-specific reverse transcription¬ polymerase chain reaction 
(RT-PCR) assays and electrophoretic analysis (PAGE). Methods: We analysed a total of 115 
intestinal contents and faecal samples collected during the period 2006-2012 from different avian 
species (chicken 75; turkey 20; pheasant 10; guinea fowl 5; partridge 5) suffering enteritisand 
resulted positive for rotavirus by electron microscopy. All samples were processed as pooled 
specimens, except for 9 individual samples. Viral RNA was extracted from 140 p1 of each 
suspension using QlAamp Virai RNA Kit (Qiagen). Extracted viral RNA was subjected to RT-PCR 
assays with reported specific primer pairs for RV-A and RV-D group using the OneStep-RT-PCR kit 
(Qiagen). Some samples were also analysed by electropherotyping. Each samplewas suspended 
at10% in dH2O, clarified at 10000g for 20 min and stored at -20°C. Samples selected for PAGE 
characterisation were ultracentrifuged on a 25% sucrose cushion, then dsRNA was extracted by 
trizol, denatured and subjected to electrophoresis in 7.5% - polyacrylamide slab gels at 150V for 16 
hours. The migration patterns were visualised by SilverXpress silver staining kit (Invitrogen). 
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Background The common sole (Solea solea) is a promising candidate for European aquaculture; 
however, the limited knowledge of the physiological mechanisms underlying larval development in 
this species has hampered the establishment of successful flatfish aquaculture. Although the fact 
that genomic tools and resources are available for some flatfish species, common sole genomics 
remains a mostly unexplored field. Here, we report, for the first time, the sequencing and 
characterisation of the transcriptome of S. solea and its application for the study of molecular 
mechanisms underlying physiological and morphological changes during larval-to-juvenile transition.  
Results The S. solea transcriptome was generated from whole larvae and adult tissues using the 
Roche 454 platform. The assembly process produced a set of 22,223 Isotigs with an average size of 
726 nt, 29 contigs and a total of 203,692 singletons. Of the assembled sequences, 75.2% were 
annotated with at least one known transcript/protein; these transcripts were then used to develop a 
custom oligo-DNA microarray. A total of 14,674 oligonucleotide probes (60 nt), representing 12,836 
transcripts, were in situ synthesised onto the array using Agilent non-contact ink-jet technology. The 
microarray platform was used to investigate the gene expression profiles of sole larvae from 
hatching to the juvenile form. Genes involved in the ontogenesis of the visual system are 



up-regulated during the early stages of larval development, while muscle development and 
anaerobic energy pathways increase in expression over time. The gene expression profiles of key 
transcripts of the thyroid hormones (TH) cascade and the temporal regulation of the GH/IGF1 
(growth hormone/insulin-like growth factor I) system suggest a pivotal role of these pathways in fish 
growth and initiation of metamorphosis. Pre-metamorphic larvae display a distinctive transcriptomic 
landscape compared to previous and later stages. Our findings highlighted the up-regulation of gene 
pathways involved in the development of the gastrointestinal system as well as biological processes 
related to folic acid and retinol metabolism. Additional evidence led to the formation of the 
hypothesis that molecular mechanisms of cell motility and ECM adhesion may play a role in tissue 
rearrangement during common sole metamorphosis. Conclusions. Next-generation sequencing 
provided a good representation of the sole transcriptome, and the combination of different 
approaches led to the annotation of a high number of transcripts. The construction of a microarray 
platform for the characterisation of the larval sole transcriptome permitted the definition of the main 
processes involved in organogenesis and larval growth. 
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The Wild Boar is recorded in 95 of the 107 Italian provinces, according to a very approximate 
estimate, based on annual number of animals stalked, there are no less than 600,000 wild boars 
throughout Italy. In many provinces this species is both hunted and culled. The aim of this study was 
to provide a preliminary overview on the epidemiological data of swine influenza virus (SIV) infection 
in wild boar population in contiguous pre¬Apenninic areas of Parma and Piacenza provinces in 
Northern Italy, where wild boar is wide spread and with large population. Since July 2012 to 
December 2012, during hunting and culling programs, 300 lungs samples were collected from wild 
boar stalked in Parma (n= 193) e Piacenza (n=107).The samples were submitted to Real Time PCR 
for gene M of SIV. The samples resulted positive to PCR tests were submitted to virological tests by 
inoculation on embryonated hen's eggs and on celi lines. SIV isolates were subtyped by Multiplex 
RT- PCR and submitted to antigenic characterization against reference antisera in inhibition of 
haemoagglutination tests. Full genome of the isolate 291320/2012 was amplified and sequenced. 
The real time PCR tests on 300 lung samples detected 5 SIV positive samples (1.66%). Molecular 
biological investigation of the haemoagglutinin and neuroaminidase identified the isolates as 
avian-like SIV subtype H1 N1. Antigenic characterization tests confirmed this result. Phylogenetic 
analysis of the sequences obtained from isolate 291320/2012 showed it clustered with recent Italian 
avian-like H1N1 SIV isolated from domestic pigs. This study suggests that SIV actively circulates in 
wild boar population in the investigated area, even if the number of observations is not so high 



respect to the number of wild boars present and stalked in the area.  Wild boar influenza A virus 
infections should be more widely studied to determine if the data observed in this study represent 
the normal situation or an exceptional one. A wider study and collection of more epidemiological 
data will be performed to understand if influenza A virus circulation in wild population could represent 
a serious threat for domestic pigs or also to human. 
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Objectives An epidemiological survey was carried out in order to obtain a better understanding of the 
role of wild boars in the epidemiology of the influenza virus. Design The samples were submitted to 
Real-Time PCR testing for gene M of the swine influenza virus (SIV), and virus isolation was 
performed from the positive PCR samples. Genome sequence analysis was performed on the 
isolates. Additionally, 1,977 boar sera samples were analyzed using ELISA and hemoagglutination 
inhibition. Setting Over recent years, the wild boar population has greatly increased in Italy, including 
in areas of high-density industrial pig farming, where the influenza virus is widespread. From July to 
December 2012, wild boar lung samples were collected in the Parma and Piacenza area, in the 
Emilia Romagna region. Sample 354 wild boar lung samples were collected. Main outcome 
measures Wild-boar influenza A virus infection should be studied more broadly in order to obtain a 
better understanding of the epidemiological role played by this species. Results Three SIV strains 
were isolated out of 12 samples that resulted positive using PCR analysis and they were identified 
as avian-like SIV subtype H1N1. Phylogenetic analysis of the sequences obtained from isolate 
A/wild boar/291320/2012 showed that it clustered with recent Italian avian-like H1N1 SIVs isolated 
from domestic pigs. Sixty-eight sera samples showed a positive titer to the isolate A/wild 
boar/291320/2012. Conclusions This study suggests that SIV actively circulates in the wild boar 
population in the investigated. area. 
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Lo studio riporta i dati di un monitoraggio virologico e sierologico nei confronti del virus influenzale 
tipo A nella popolazione di cinghiali presenti sul territorio delle provincie. di Parma e Piacenza. 
Nell'ambito dei programmi di contenimento sul territorio del numero di cinghiali e della attuazione del 
Piano Regiónale di Monitoraggio della Fauna Selvatica sono stati raccolti 354 campioni di polmone 
da cinghiali, abbattuti q cacciati, pervenuti nei centri di raccolta autorizzati per la lavorazione delle 
carcasse.-Sono stati inoltre raccolti 1977 campioni di siero. I 354 campioni di pobrione sono stati 
esaminati per la presenza gene M del virus dell'influenza tramite Real Time PCR. I 12 campioni 
risultati positivi sono stati sottoposti a prove di isolamento virale e RT multiplex. PCR per 
identificazione del sottotipo. I test di isolamento virale hanno permesso di ottenere 3 isolati virali che, 
tramite prove di tipizzazione biomolecolare e antigenica sono risultati stipiti virali riferibili al sottotipo 
avian-like H1N1 suino. L'analisi filogenetica di uno degli stipiti isolati dal cinghiale, A/wb/291320/12, 
ha confermato i dati antigenici. L'indagine condotta non ha messo in evidenza nei polmoni 
considerati la presenza di virus influenzale H1N1 pdm 2009. Dei 1977 sieri esaminati, 78 campioni 



sono risultati positivi per anticorpi nei confronti della nucleoproteina del virus influenza A e 68 di 
questi presentavano titoli nei confronti dell'isolato A/wb/291320/12 
. 
 
Since July 2012 to December 2012, during hunting and culling programs, 354 lungs samples were 
collected from wild boar stalked in Parma (n= 224) e Piacenza (n=130). The samples were 
submitted to Real Time PCR for gene M of SIV. The samples resulted positive to PCR tests were 
submitted to isolation tests. The real time PCR tests detected 12 SIV positive samples (3,38%), 3 
SIV were isolated ant they were identifled the isolates as avian-like SIV subtype H1N1. Phylogenetic 
analysis of the sequences obtained from isolate A/ wb/291320/12 showed it clustered with recent 
Italian avian-like H1N1 SIVs isolated from domestic pigs. A collection of 1977 sera samples were 
submitted to ELISA test against Nucleoprotein of Influenza A virus and the 78 positive samples were 
subnaitted to inhibition of haemoagglutination test. 68 samples showed positive titers to the isolate 
A/wb/291320/12. This study suggests that ,SIV actively circulates in wild boar population in the 
investigated area. Wild boar influenza A virus infection should be more widely studied to better 
understand the epidemiological role of this specie in the evolution of influenza virus infection. 
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Avian Influenza Viruses (AIVs) have caused and are stili causing a huge economic loss in the 
commerciai poultry sector in Italy. Wild ducks, and dabbling ducks in particular, are recognized as 
the main epidemiological reservoir of AIVs, including both the H5 and H7 strains. The back yard 
poultry sector is supposed to behave as the eco-epidemiological bridge between wildlife and the 
commerciai poultry sector either directly or indirectly through, for instance, contaminated vehicles 
and operators.  In Italy, there is currently a AIVs poultry surveillance pian in piace; the pian is drawn 
considering specific risk factors (e.g. multispecies, low biosecurity, breeding system etc.). In deciding 
the sampling strategy, the risk posed by wildlife is poorly considered and not standardized. To 
improve the capacity of AIVs early detection in the different poultry sectors, and especially the 
detection of H5 and H7 LPAI, the wildlife risk should be taken into account. The waterfowl risk could 
be weighted in terms of distances between holdings and wetlands, number of birds in each one of 
the wetlands and AIV prevalence in waterfowl. Relevant data are already available: 
capture-recapture data of ringed birds caught during the same winter in Italy; shape file of wetlands 
of the Emilia-Romagna region and other neighboring regions; waterfowl winter census; average 
winter AIVs prevalence in waterfowls. The above data were used to obtain a waterfowl risk map of 
Emilia-Romagna region, using the weighted local density of infected waterfowl as a risk index. 
Capture-recapture data of ringed birds indicate the flight distances of birds in winter. Distances were 
organized according to a cumulative distribution and the percentiles of ali the flight distances were 
calculated. Then a buffer around each wetland was calculated using the decreasing distance 
recorded in cumulative distribution percentiles. The number of waterfowl birds in each buffer was 
estimated as the bird population of the wetlands weighted for the percentiles associated with the 
distance that had generated the buffer. This value was multiplied by the average winter AIVs 
prevalence and divided by the buffer area in square km to obtain the density of infected waterfowl 
birds for each buffer.  The whole region was covered by a regular grid (celi size of lkm x lkm). The 
sum of the densities of infected waterfowl was calculated in each celi, giving an estimate of the 
waterfowl risk. This risk is represented by the density of infected birds that can arrive in each celi 
(with a probability determined by the distances) from the wetlands of Emilia-Romagna and the 
neighboring regions. The mode) runs for the winter period only, since data on AIV prevalence during 
summer are stili lacking.  Future studies should be addressed to estimate the number of nesting 
pairs of dabbling ducks in the area, the reproductive rate, the summer AIV prevalence and, finally, 
the AIV prevalence in new born birds after fledging. 
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In the Emilia Romagna region (Northern Italy), birds of the family Corvidae have been considered as 
“indicator” species for Trichinella pseudospiralis to recognize pig herd as Trichinella free. From 2011 
to 2013, about 1,000 Corvidae were submitted for Trichinella testing by artificial muscle digestion on 
pooled samples (3 - 10 animals) and 28 of them (most European magpie, Pica pica) from Ferrara, 
Parma and Piacenza provinces, were positive for nematode larvae identified as Toxocara spp. or 
Toxocara cati by PCR and sequencing of specific molecular markers. Corvidae roaming on soil 
contaminated by dog and cat faeces, can ingest Toxocara embrionated eggs and larvae can invade 
their muscle tissues. The high prevalence of Toxocara spp. larvae in magpies stresses the need to 
provide a correct larva identification at the species or genus level to avoid the report of false 
Trichinella spp. larvae causing an unnecessary alarm for the veterinary and public health services. 
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Ixodes ricinus (Acari: Ixodidae) is a small hard tick able to transmits a large variety of pathogens to 
humans and animals. This tick has been described as a potential vector of Francisella tularensis, a 
highly contagious zoonosis for a wide number of mammals, including reptiles and birds. Transtadial 
transmission of this bacterium from larva to adult has been demonstrated under laboratory 
conditions. However, transovarial transmission is still debated. The aim of this study was to evaluate 
the possible transovarial transmission of F. tularensis in I. ricinus. One hundred and fifty adult 
females of I. ricinus were attached on guinea pigs experimentally infected with 500 cfu of F. 
tularensis subsp. holarctica. After oviposition the eggs were analyzed by PCR, culture and mice 
inoculation. The preliminary result show the failure of transovarian trasmission of F. tularensis in 
eggs and larvae of I. ricinus. 
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The aim of this study was to estimate the T. gondii seroprevalence in heavy pigs reared in high 
containment level farms of Northern Italy and slaughtered at 9 months of age. Blood samples were 
collected from 20 heavy pigs for each of 125 originating from 125 herds at the slaughterhouses from 
2010 to 2012. T. gondii specific IgG and IgM antibodies were detected by two commercial 
competitive ELISA ID Screen Toxoplasmosis Indirect Multi-Species (ID VET innovative diagnostics). 
The ELISA results were interpreted according to the manufacturer’s instruction as: negative, 
inconclusive (borderline), positive, and positive/acute infection. When at least one blood sample per 
batch resulted as “positive” or as “positive/acute” by the ELISA, the whole batch was considered as 
“positive”.  Anti T. gondii antibodies were detected in 111 (4,44%) out of 2500 pigs. According to 
the manufacturer’s instruction, 30 (24%) herds resulted positive and 4 (3,2%) herds resulted 
“positive with acute infection”. In 20 (16%) herds, positive animals ranged between 1 and 2, in 3 
(2,4%) between 3 and 5, and in 3 (2,4%) >5. The results of the present study show that the T. gondii 
seroprevalence in heavy pigs reared in Northern Italy was relatively high, even if the acute infection 
occurs only sporadically. The collection of data on feed, environmental and management conditions 
at the herd level will be useful to evaluate the risks of T. gondii transmission, to improve the 
integrated measures and reduce the seroprevalence in the heavy pig production of Northern Italy. 
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Bovine respiratory disease is one of the most costly and widespread cause of economic loss in dairy 
farms, particularly as regards calves. Several microorganisms are involved in the pathogenesis of 
calf pneumonia and their role has been well defined by many authors. Among mycoplasmas causing 
respiratory disease, Mycoplasma bovis is considered the species most commonly associated with 
pneumonia in calves, where it can also cause arthritis, tenosynovitis and otitis. In northern italian 
regions, particularly Piedmont, Lombardy, Veneto and Emilia Romagna, to date little is known about 
the diffusion and epidemiology of  Mycoplasma bovis infection among young dairy calves. In order 
to better evaluate the presence of this pathogen, during the years 2009 and 2010 a survey was 
carried out on calves carcasses sent to the Diagnostic Laboratory of the Istituto Zooprofilattico 
Sperimentale della Lombardia e dell’Emilia Romagna in Brescia, regardless of the presence of 
specific lung lesions and the cause of death of the animals. Samples were initially submitted to a 
PCR test for Mycoplasma spp. and positive specimens were tested with another specific PCR test 
for Mycoplasma bovis. 83 out of 224 (37%) lung tissue samples examined resulted positive at PCR 
test for Mycoplasma spp and in 64 cases we observed respiratory lesions (25 cases of chronic 
catarrhal bronchopneumonia, 3 cases of chronic bronchointerstitial pneumonia, and 36 cases of 
acute-subacute pneumonia). Mycoplasma bovis was identified in 26 out of 83 (31%) lung tissue 
samples positive at PCR test for Mycoplasma spp; in 24 cases of these we observed respiratory   
bronchointerstitial pneumonia and 9 cases of acute-subacute pneumonia). Our data demonstrate 
how Mycoplasma bovis is an important respiratory pathogen in young dairy calves, so we think that 
further studies are needed to better evaluate the role of this pathogen in the respiratory diseases of 
young dairy calves; in particular, data about its real prevalence, its epidemiological features 
(including the role of apparently healthy subjects as carriers) and its real economic impact on farm 



management are needed. 
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 During 2009 in Brescia Province (Lombardy Region, Northern Italy) outbreaks with clinical signs of 
Contagious Agalaxia in sheep and goats flocks were detected. This events leaded to the 
organization of a monitoring plan with the aim of better define the diffusion and the epidemiological 
features of this disease in our farms. In Brescia Province 13 outbreaks of Contagious Agalaxia were 
detected in 2009 and 2010. After this cases, in October 2010 the Veterinary Service of Lombardy 
Region issued a Regional Control Program in which specific rules for monitoring and management of 
this disease on regional territory were scheduled. Methods This Plan is based on a first serological 
survey on sheep and goats flocks and, in case of positive reactions, on clinical visit, vaccination of 
animals and other more specific tests (PCR on milk, microbiological tests, etc.) on serological 
positive animals, to confirm the presence of infection. Results From 2009 to 2012, Brescia 
Diagnostic Section of Istituto Zooprofilattico Sperimentale della Lombardia e dell’Emilia Romagna 
has examined 19138 sheep and goats serum samples coming from Brescia Province and 1013 of 
them were positive. In particular, during the years 2011 and 2012, when serological tests were 
carried out using the kit ELISA CIVTEST OVIS M.AGALACTIAE by HIPRA®; 9815 sera were tested 
and 527 of them were positive. Conclusions The proper and steady application of the Regional 
Control Program has led to an effective control of the disease in Brescia Province and serological 
investigation is an 
important tool to apply a surveillance program on the territory. 
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Mycoplasma bovis is an important cause of bovine respiratory disease, especially in young calves 
where it can also cause arthritis, tenosynovitis and otitis. During 2009 and 2010 a survey was carried 
out on carcasses of calves less than one month old sent to the Diagnostic Laboratory of the Istituto 
Zooprofilattico Sperimentale della Lombardia e dell’Emilia Romagna in Brescia, regardless of the 
presence of lung lesions, to detect this pathogen. PCR tests for Mycoplasma spp. and M. bovis were 
applied. 83 out of 224 (37%) lung tissue samples examined were positive at PCR test for 
Mycoplasma spp.; in 64 cases of these we observed typical respiratory lesions (P < 0.001). M. bovis 
was identified in 26 out of 83 (31%) lung tissue samples positive at PCR test for Mycoplasma spp.; 
in 24 cases of these we observed typical respiratory lesions (P = 0.039). Our data demonstrate that 
presence of Mycoplasma spp. and M. bovis positively correlates with pneumonic lung lesions in 
young dairy calves. 
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We have recently demonstrated that an attenuated strain of Salmonella enterica serovar 
Typhimurium unable to synthesize the zinc transporter ZnuABC (S. Typhimurium  znuABC), is able 
to protect mice against systemic and enteric salmonellosis and is safe in pigs. Here, we have tested 
the protective effects of S. Typhimurium  znuABC in pigs. Resistance to challenge with the fully 
virulent strain S. Typhimurium ATCC 14028 was assessed in animals vaccinated with S. 
Typhimurium  znuABC (two dosages tested), in controls vaccinated with a formalin-inactivated 
virulent strain and in unvaccinated controls. Clinical signs of salmonellosis, faecal shedding and 
bacterial colonization of organs were used to assess vaccine-induced protection. After the challenge, 
pigs vaccinated with the attenuated S. Typhimurium  znuABC strain did not display clinical signs of 
salmonellosis (fever or diarrhoea). The vaccine also reduced intestinal tract colonization and faecal 
shedding of the fully virulent Salmonella strain, as compared to control groups. S. Typhimurium  
znuABC represents a promising candidate vaccine against salmonellosis in pigs. 
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Background BeeNet is a network for studying bees-environment interactions and monitoring 
honeybee mortality and colony losses in Italy. Through BeeNet it has been possible to investigate 
the presence of Nosema apis/Nosema ceranae and of three viruses, Deformed Wing Virus (DWV), 
Acute Bee Paralysis Virus (ABPV) and Chronic Bee Paralysis Virus (CBPV) in Italian apiaries 
distributed in selected sites to cover the national territory. Research methods From Autumn 2011 to 
Autumn 2012 (sampling at the beginning of Autumn 2011; at the end of Winter and at the beginning 
of Autumn 2012), 620 and 636 samples of adult honey bees from selected apiaries were collected 
respectively for: a) diagnosis of N. apis/N. ceranae infection and spores quantification; b) virus 
detection and quantification. Honey bee crushings were examined by light microscopy for the 
presence of Nosema spp spores and, after DNA extraction, a specific real time PCR (1,2) was 
performed for species identification (N. apis/N. ceranae) and spores quantification. Virus detection 
and quantification were performed, after RNA extraction, by using a specific quantitative one step 
real time RT-PCR for DWV, ABPV and CBPV (3), respectively. Results and discussion points N. 
ceranae was present in all Italian regions, while N. apis or N. apis/N. ceranae co-infection were not 
detected. Of the 620 samples analyzed, 454 were positive for N. ceranae with an overall positivity 
rate of 73% (Figure 1). Only in 3.4% of the samples more than 10 million N. ceranae spores per bee 
were detected. DWV, ABPV and CBPV were detected in Italian apiaries in different combinations. 
DWV was present in almost all samples (96.7%) and in 40% of cases exceeded 10 million virai 
copies per bee. For ABPV and CBPV the percentages were lower, 53.6 and 57.7% respectively, but 
the samples that exceeded 10 million virai copies per bee were only 5.9 and 5.4%, respectively. N. 
ceranae and viruses results for each sampling [at the beginning of Autumn 2011 (a); at the end of 
Winter (b) and at the beginning of Autumn (c) 2012]. 
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Pig salmonellosis, yersiniosis, porcine proliferative enteropathy (PPE), and swine dysentery (SD) are 
considered important diseases in grower-finisher pigs, being able to cause mortality and suboptimal 
performance. The aim of this study was to evaluate the presence of Salmonella spp, Yersinia 
enterocolitica, Lawsonia intracellularis, Brachyspira pilosicoli and Brachyspira hyodysentieriae in 
fecal samples of asymptomatic growing pigs. Faecal samples of growing pigs (30-60 kg) were taken 
from 19 farrow-to-finish farms. From each farm, pooled samples of fresh faeces were taken from 10 
different barns containing 25-40 growing pigs. Detection of Salmonella spp has been performed 
according to the ISO 6579:2002 /Amd 1:2007 method, the detection of Y.enterocolitica has been 
performed according to the ISO 10273:2003 method, detection of L.intracellularis has been 
performed by using Real Time PCR, and detection of B.hyodysentieriae and B.pilosicoli has been 
detected by bacterial colture and PCR Real Time according to the method reported elsewhere 
(Willems and Reiner, 2010). Thirty-four out 190 samples (19%) were positive to Salmonella spp. Of 
those, 22 samples were positive for S.Typhimurium monofasic, 10 were positive for S.Derby, 1 for 
S.Infantis and 1 for S.Mbandaka. Eighty-one out 190 samples (46%) were positive for 
Y.enterocolitica, 57 out 190 samples (32%) were positive for L.intracellularis, 19 out 190 samples 
(10%) were positive for B.pilosicoli (10,7%), and none out 190 sample was positive for 
B.hyodysentieriae. These data confirm that bacterial enteric pathogens are common in 
asymptomatic growing pigs and highlight the need for an active and targeted investigation in 
farrow-to-finish herds. 
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Knowledge of the antigenic structure of foot-and-mouth disease virus (FMDV) has relevance in the 
development of diagnostic assays, in the evaluation of the antigenic variability and in the selection of 
appropriate vaccine strains. Antigenic sites have been investigated only in FMDVs of serotypes O, A 
and C, while it would be valuable to extend studies also to other serotypes. This paper reports the 
identification of antigenic sites involved in virus neutralization in the FMDV serotype Asia 1 by using 
a new panel of mAbs and their relation with sites described in other serotypes is discussed. Out of 
24 mAbs raised against the FMDV serotype Asia 1, 10 neutralize viral infectivity and were used to 
select FMDV mutants resistant to neutralization. On the basis of their reactivity profile with virus 
mutants, the 10 neutralizing mAbs were clustered in four groups corresponding to four independent 
antigenic sites. By comparing the amino acid sequence of the parental virus and of virus mutants, 
the amino acids crucial for the four sites were mapped at the following positions: VP1 140–142, VP2 
67–79, VP3 58/59 and VP3 218. Three of the four neutralizing sites identified and mapped on FMDV 
serotype Asia 1 correspond structurally and functionally to analogous sites described in FMDV 
serotypes O, A and C, enforcing the evidence that these are dominant antigenic sites in the FMDV 
structure. The fourth site, located at the C terminus of VP3, is a new independent site, described for 
the first time in FMDV. 
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Bovine mastitis is a major cause of economic losses in the dairy sector and Staphylococcus aureus 
represents the most prevalent and contagious aetiologic agent, resulting responsible for about 
one-third of clinical and subclinical mastitis worldwide.13-lactams, lincosamides and macrolides are 
among the most recommended antimicrobial agents for treating mastitis and increasing level of 
acquired resistance to penicillin G, lincomycin, erythromycin, gentamycin and streptomycin has been 
reported. Therefore, antimicrobial susceptibility tests are important for the selection of the most 
appropriate antimicrobial agent for treatment of bovine mastitis caused by S. aureus. Aim - The aim 
of this retrospective study was to evaluate the antimicrobial resistance rates and the trend in 
resistance of S. aureus strains isolated from bovine with clinical or sub-clinical mastitis in Italy from 
2005 to 2011. Materials and methods - A total of 1,200 S. aureus isolates recovered from milk 
samples from bovine with clinica' or sub-clinical mastitis were collected from 2005 to 2011 at the 
Diagnostic Sections of Piacenza of the Istituto Zooprofilattico Sperimentale della Lombardia e 
dell'Emilia Romagna and tested for antimicrobial susceptibility by the disk diffusion method. Results 
and discussion - High resistance rates were observed mostly for penicillin G, erythromycin and 
lincomycin, while a high in vitro activity was showed by trimethoprim-sulfamethoxazole and 
cefquinome, confirming these antimicrobial agents as an alternative choice for the treatment of 
bovine mastitis. Resistance showed a significant increasing trend for cephalotin, cefquinome, 
enrofloxacin, lincomycin, nafcillin, oxacillin and tetracycline, while resistance to amoxicillin/davulanic 
acid, cefoperazone, erythromycin, penicillin G and trimethoprim-sulfamethoxazole did not change 
significantly over the study period. Conclusions - Periodic surveillance for antimicrobial resistance of 
S. aureus isolated from dairy cows with mastitis is strongly recommended as an important 
component of prudent antimicrobial use practices. 
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Avian-like H1N1 and reassortant H3N2 and H1N2 influenza A viruses with a human-like 
haemagglutinin have been co-circulating in swine in Europe for more than a decade. We aimed to 
examine the infection dynamics of the three swine influenza virus (SIV) lineages at the farm level, 
and to identify possible regional and seasonal variations in their circulation. Sera were collected from 
six successive generations of fattening pigs (2006–2008) in a total 80 farrow-to-finish herds in 
Belgium, Italy, France and Spain and examined for antibodies against the three SIVs in 
haemagglutination inhibition tests. Overall, in all regions and periods, 9.7% of all farms were 



negative for SIV, 49% were infected with one subtype, 38% with two subtypes and 3.9% with all 
three SIVs. We found serological evidence for the circulation of all three subtypes in Belgium, Italy 
and Spain, while only infections with H1N1 and H1N2 SIVs were detected in France. Despite 
temporary changes in the circulation of H1N2 in Belgium and in Spain, there was no true seasonal 
variation. The exact combination of subtypes on the same farm differed in each of the sampling 
periods. On the other hand, 21 farms were found to be consistently infected with the same SIV 
subtype throughout the study. This can either be explained by the persistence of the virus in a farm, 
or by the periodical re-introduction of SIVs of the same subtype. 
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An integrated approach was used in a rabbit commercial farm during a case of Myxomatosis. The 
collaborative activity of various actors, was finalised to eradicate the disease accomplishing those 
rational sanitary measures provided by the law but without stopping the production. Myxomatosis 
was definitively eradicated, thanks to repeated sampling of sera and naso-conjunctival swabs to 
detect respectively antibodies by cELISA and viral antigen by using PCR. This work emphasizes that, 
in association with early diagnosis performed with sensitive and specific methods, cooperation, 
application of strict hygienic and biosecurity measures and vaccination programs are essential to 
recover from Myxomatosis. Indeed, there is the urgent need to define new and updated standard 
neasures applicable for an effective control of this disease, endemic in Italy since 1955. 
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Since summer 2010, numerous cases of Rabbit Haemorrhagic Disease (RHD) have been reported 
in north-western France both in rabbitries, affecting RHD-vaccinated rabbits, and in wild populations. 
We demonstrate that the aetiological agent was a lagovirus phylogenetically distinct from other 
lagoviruses and which presents a unique antigenic profile. Experimental results show that the 
disease differs from RHD in terms of disease duration, mortality rates, higher occurrence of 
subacute/chronic forms and that partial cross-protection occurs between RHDV and the new RHDV 
variant, designated RHDV2. These data support the hypothesis that RHDV2 is a new member of the 
Lagovirus genus. A molecular epidemiology study detected RHDV2 in France a few months before 
the first recorded cases and revealed that one year after its discovery it had spread throughout the 



country and had almost replaced RHDV strains. RHDV2 was detected in continental Italy in June 
2011, then four months later in Sardinia. 
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This study describes the isolation and molecular characterization of Mammalian orthoreovirus (MRV) 
in microbats. Faecal samples and dead individuals available from rehabilitation centres or collected 
from known roost sites were virologically tested. In total, 112 carcasses of bats found dead, and 44 
faecal samples were analysed. Nineteen viral strains were isolated by in vitro cell culture from faecal 
and tissue samples of different bat species (Pipistrellus khulii, Tadarida teniotis, Rhinolophus 
hipposideros and Vespertilio murinus), and they were morphologically identified as reoviruses by 
negative staining electron microscopy observation. The definitive assignment of all isolates to MRV 
was confirmed by RT-PCR assays targeting the L1 gene. Through a multiplex RT-PCR assay 
targeting the S1 gene, we typed 15 of 19 isolates as MRV type 3. Partial L1 (416 bp) and complete 
S1 (1416 bp) sequences of the isolates were analysed and compared with those of reference strains 
obtained from GenBank, belonging to the three serotypes. Molecular analysis of the S1 gene 
revealed that the amino acid residues associated with neurotropism (198-204NLAIRLP, 249I, 350D 
and 419E) were highly conserved among the Italian bat strains. These results suggest that 
potentially neurotropic MRV type 3 strains are widespread among Italian bats. Furthermore, the 
identification of MRV type 3 in bat species such as Pipistrellus Khulii, which is common in urban 
areas and known for its close contact with humans, underlines the need for vigilance. 
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Usutu virus (USUV) is an African mosquito-borne flavivirus of the Japanese encephalitis virus 
serocomplex which has been detected in dead birds and mosquitoes in several European countries 
since 2001. In 2009, two human cases with an USUV-related neuroinvasive illness were reported 
from Italy in areas where a concomitant circulation of the closely related West Nile virus (WNV) was 
reported. This points the need for diagnostic tools for USUV detection and characterization. Here, 
we report the characterization of a panel of monoclonal antibodies (MAbs) produced against the 
USUV strain 200092/2010 isolated from a blackbird in Italy. To increase the possibility of obtaining 
MAbs to a variety of epitopes, we employed two different immunization protocols using different 
antigen preparations. In the first immunization trial, two Balb/c mice were primed subcutaneously 
with a Betapropiolactone-inactivated and partially purified USUV in complete Freund’s adjuvant and 
boosted intraperitoneally with the same antigen in PBS at intervals of one month. In the second 
protocol, two mice were primed subcutaneously with the same antigen previously described and 
boosted intraperitoneally two times at intervals of one month with live virus consisting of a 
suspension of Vero cells infected with USUV. Three days after the last boost, mice were sacrificed 
and MAbs were generated according to internal standard procedures. Hybridomas were screened by 
indirect ELISA performed on USUV-coated immunoplates and by Indirect immunofluorescence (IF) 
with USUV-infected and non infected Vero cells. MAbs-reactivity was evaluated by IF against the 
other flaviviruses circulating in Europe including WNV, Tick-borne encephalitis virus and Bagaza 
virus. MAbs-neutralizing activity was investigated by a virus-neutralization test (VN). Competitive 
binding assays between MAbs and experimentally positive chicken sera were designed to identifiy 



MAbs reactive to immunogenic epitopes. Each MAb was also examined in Western blotting (WB) 
and indirect ELISA against the following USUV and WNV recombinant antigens produced in E.coli 
and drosophila cells: WNV envelope protein, USUV and WNV domain III of envelope protein, USUV 
and WNV non structural protein 1. A panel of 52 MAbs from four fusion procedures were obtained. 
Based on their reactivity, all MAbs were first divided in two groups, USUV-specific MAbs (26 MAbs) 
and flavivirus cross-reactive MAbs (26 MAbs). No MAbs showed VN activity. Twenty-two MAbs 
resulted positive in WB, 21 of them revealing a band with a molecular weight of 50Kd corresponding 
to the E protein, and one MAb revealing a band of 10Kd corresponding to the M protein. Within each 
group of USUVspecific or cross-reactive MAbs, we further identified a sub-group of MAbs which only 
react in IF against USUV-infected cells while being negative in indirect ELISA against the partially 
purified USUV (13 MAbs) suggesting a reactivity to non-structural proteins. Based on their reactivity 
with recombinant antigens, representative MAbs with different patterns of reactivity were selected 
and cloned. Additional results and complete data will be presented and discussed. MAbs produced 
offer a diversified spectrum of reactivity against structural and non structural viral proteins. MAbs 
showing strong and specific reactivity to USUV antigens may represent essential tools for the 
development of standardized diagnostic tests for virus and antibody detection. 
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Tick-borne Encephalitis (TBE) is the most important viral tick-borne zoonosis in Europe and many 
human cases are reported every year. In this study, a competitive ELISA test based on the use of 
monoclonal antibodies (MAbs) for the detection of specific antibodies for TBEV was developed and 
then used for a serological survey on the population of wild and domestic ruminants, wild boar and 
horses in Lombardia and Emilia Romagna. The viral strain used in the study was the TBEV 
103457/2009 (Western European subtype) isolated from the brain of a dog dead with neurological 
symptoms. Immune sera against TBEV were produced by intramuscularly inoculation of two goats 
with a viral suspension containing 106TCDI50 and blood samples were collected at different times. 
MAbs were produced in Balb/c mice according to an internally standardized method. Screening and 
characterization of the hybridomas were carried out by indirect ELISA, indirect immunofluorescence 
performed in parallel using VERO cells infected with TBEV, West Nile virus (WNV), Usutu virus 
(USUV), Bagaza virus (BAGV) and non-infected cells, virusneutralization test (VNT) and western 
blotting (WB). Competitive ELISAs with TBEV positive and negative goat sera were also performed 
in order to identify MAbs reactive to immunogenic epitopes. Twenty-one MAbs reactive to TBEV 
were obtained. Sixteen MAbs were specific for TBEV while five showed cross-reactivity with related 
flaviviruses. No MAbs showed neutralizing activity and 6 MAbs were positive in WB revealing a band 
with a molecular weight of 50Kd corresponding to E protein. Four MAbs specific for TBEV (3B10, 
4D11, 2G7, 3E12) and 2 MAbs (4D5, 4H1) cross-reactive with all flaviviruses tested were cloned, 
purified and conjugated with horseradish peroxidase (HRP). Among the TBEV-specific MAbs, based 
on the ability to inhibit binding of positive sera to virus antigens, 3B10 was finally selected for use in 
competitive ELISA which was subsequently used as diagnostic test for a serological survey on the 
population of ungulates in Lombardia and Emilia Romagna. For the competitive ELISA test, 50µl of 
sera at sequential dilutions starting from 1/5 were incubated for 1h at 37°C in TBEV-coated 
immunoplates, together with 25µl of HRP-conjugated 3B10 at the pre-determined optimal dilution. 
After washes, the colorimetric reaction was developed using OPD as substrate, absorbance values 
at 492 nm were determined and results were expressed as percentage of inhibition. In total, 2714 
sheep and goat sera, 350 deer sera, 211 roe deer sera, 777 equine sera and 2519 wild boar sera 
were collected and examined with the competitive ELISA. A subsequent confirmation of 
ELISA-reactive sera was performed by VNT. In total, 46 positive sera were identified, 30 of which 
from wild boar, 13 from horse, 2 from deer and 1 from goat. These results indicate a low prevalence 



of infection confined to some areas in provinces of Forlì, Ravenna, Modena, Brescia, Bergamo and 
Parma. This test, thanks to the principle of the competitive ELISA, can be applied to the analysis of 
different animal species and can be helpful for describing the epidemiological situation of an area, 
which may be otherwise difficult to evaluate due to the irregular distribution of TBEV and the low 
TBEV prevalence in ticks. Indeed, the use of TBEV-specific MAb in competitive ELISA improves the 
test-specificity representing a significant aspect for a large-scale screening in areas where there is 
simultaneous circulation of different flaviviruses. 
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Bats are natural reservoirs for many mammalian coronaviruses, which have received renewed 
interest after the discovery of the severe acute respiratory syndrome (SARS) and the Middle East 
respiratory syndrome (MERS) CoV in humans. This study describes the identification and molecular 
characterization of alphacoronaviruses and betacoronaviruses in bats in Italy, from 2010 to 2012. 
Sixty-nine faecal samples and 126 carcasses were tested using pan-coronavirus RT-PCR. 
Coronavirus RNAs were detected in seven faecal samples and nine carcasses. A phylogenetic 
analysis of RNA-dependent RNA polymerase sequence fragments aided in identifying two 
alphacoronaviruses from Kuhl’s pipistrelle (Pipistrellus kuhlii), three clade 2b betacoronaviruses from 
lesser horseshoe bats (Rhinolophus hipposideros), and 10 clade 2c betacoronaviruses from Kuhl’s 
pipistrelle, common noctule (Nyctalus noctula), and Savi’s pipistrelle (Hypsugo savii). This study fills 
a substantive gap in the knowledge on bat-CoV ecology in Italy, and extends the current knowledge 
on clade 2c betacoronaviruses with new sequences obtained from bats that have not been 
previously described as hosts of these viruses. 
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The aim of this study was to evaluate potential adaptive mutations in hemagglutinin (HA), 
neuraminidase (NA) and non-structural protein (NS1) encoding regions of different Avian Influenza 
viruses (AIVs) subtypes following serial cultivation, either in chicken embryos (CE) or in established 
cell lines. Selected viruses subtypes were represented by: A/mallard/Italy/3401/05 LPAI H5N1, 
H5N2 HPAI A/chicken/Italy/8/A98, A/turkey/Italy/4580/99 HPAI H7N1, H7N3 LPAI 
A/turkey/Italy/2962/V03, H9N2 LPAI A/turkey/Wisconsin/66. Three types of established cell lines: 
NSK (Newborn Swine Kidney), MDCK (Madin-Darby Canine Kidney), UMNSAH/DF1 (Chicken 
embryo fibroblasts) were used for AIV primary isolation from target tissue and serial amplification. 
The harvested supernatants of infected samples were used for RNA extraction and subjected to 
reverse transcription for cDNA synthesis and PCR reactions. PCR products were purified and used 
for sequencing reactions. Hemagglutinin (HA), neuraminidase (NA) and non-structural protein (NS1) 
encoding regions were sequenced and compared to the GenBank sequences.The results showed 
different point mutations in HA and NA encoding regions in all AIV subtypes grown either in CE or in 
cell cultures. The genetic analysis performed on different influenza virus subtypes grown either in 
chicken embryos or in cell lines have shown that amino acid substitutions detected do not induce 
alterations of the genetic characteristics and biological properties of viruses. Several studies 
demonstrated that serial propagation of influenza virus in CE can be responsible for surface 
glycoproteins amino acid sequence substitutions, resulting in subtypes that differ antigenically from 
the original wild type (1, 4, 5).On the contrary, viruses propagated in mammalian-derived cell 
cultures don’t undergo to mutations and maintain the protein sequence of the original virus (1, 
2).The critical role of mutations within the avian virus genome highlighted the importance of 
understanding the molecular basis related to the interaction events between host and AIVs. The 
genetic analysis performed on different influenza virus subtypes grown either in chicken embryos or 
in cell lines have shown that amino acid substitutions detected in HA, NA and NS1 regions did not 
result in a virulence modification as observed in the pathogenicity tests (3).Cell cultures can 
represent a valid biological system alternative to chicken embryos for the in vitro amplification of 
Avian Influenza viruses. 
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BIO-VAC SGP695 is a freeze-dried vaccine having as active substance the live attenuated strain 
Salmonella gallinarum/pullorum SGP695AV è (Salmonella enterica subsp. enterica serovar 
Gallinarum, otherwise S. Gallinarum) able to confer protection against fowl typhoid. S. enterica 
subsp. enterica serovar Enteritidis (S. Enteritidis) is one of the most important problems for the 
poultry rearing and especially laying hens due to public health implications related to the unique 
ability of this serotype to infect the ovary and consequently contaminate the eggs. Since both S. 
Gallinarum and S. Enteritidis belong to serogroup O Dl, respectively with antigenic formula 1,9,12:-:- 
and 1,9,12:g,m:-, does exist a good degree of cross¬protection between the two serovars. S. 
Enteritidis can infect domestic fowl, with particular tropism for the adult ovary and can be present as 
a contaminant in eggs laid, resulting in significant risk to public health. The study was conducted to 



evaluate the efficacy of the vaccine BIO-VAC SGP695 in adult layer hens challenged with a wild 
strain of S. Enteritidis. Fifty-seven 50 weeks-old layer hens, in lay, obtained from a commerciai 
Hy-line flock, were divided into 2 groups. The first group of 28 subjects, was vaccinated orally with a 
minimum dose of BIO-VAC SGP695 while the second group of 29 subjects, was used as an 
untreated control. Approximately three weeks after vaccination, all the birds were subjected to oral 
challenge with 1,3x109 CFU/bird of a wild strain of S. Enteritidis (PT 4). At predetermined intervals 
after challenge (4, 7 and 11 days), an equal number of birds was taken from the two groups and 
sacrificed to perform the post-mortem examination, directed at the identification of specific lesions 
caused by infection to the liver, spleen and ovary and the bacteriological reisolation of the challenge 
microorganism from the above-mentioned organs. Following challenge, just one subject, of the 
control group, showed symptoms; no mortality was recorded. At the post-mortem examination, 
lesions to the organs examined were found only in two control subjects, in the form of ovaritis. The 
day-by-day comparison between the data for reisolation of salmonella from the various organs in the 
vaccinated and control subjects, highlighted a significant reduction in colonization by S. Enteritidis in 
the ovaries of the vaccinated birds already at 7 days post-infection (P=0,01). The analysis of the 
reisolation results from the samples at 1 lth day post-infection highlights a very significant reduction 
in colonization of the liver, spleen and ovary in the vaccinated birds (P<0,01). Also comparing the 
overall data of the isolation of the challenge strain from the ovaries in the two groups, the difference 
is confirmed as extremely significant (P<0,0001), in favour of the vaccinated group. The study 
demonstrates that the vaccine BIO-VAC SGP695 with a single administration and at the minimum 
dosage contemplated confers good cross¬protection from challenge with S. Enteritidis, at a high 
infecting titre. Colonization of the organs of vaccinated hens by S. Enteritidis was shown to be 
significantly reduced over time.  The result obtained is especially important as regards the data 
concerning the protection conferred on the ovary, given the importane of this organ in the 
transmission of infection from hen to egg/chick (vertical transmission) and, in the case of hens 
producing market eggs, the risk of transmission to man via the eggs. 
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The aim of this work, funded by the Region Lombardia as "Mastfield" project, was to develop a 
protocol for the identification of genetic subtypes of S. aureus responsible for bovine mastitis. 
Methods S. aureus associated with intra-mammary infections were isolated from eight "case" (high 
prevalence) and eight "control" (low prevalence) herds. Strains from "control" and "case" herds were 
analyzed, 24 and 626 respectively. All samples were analyzed by a 16S-23S rRNA intergenic spacer 
region PCR (RS-PCR) and by multiplex PCR in detecting genes encoding for enterotoxins and other 
virulence factors. A subset of 55 strains was also analyzed by ribotyping (automatic Riboprinter) and 
by protein profiling using MALDI-TOF MS. Results The RS-PCR revealed 25 different profiles. In all 
"case" herds, the analysis showed the presence of S. aureus belonging to a predominant profile 
spreading in the herd. In five "case" herds, the RS-PCR identified the genotype indicated in literature 
as highly diffusive and pathogenic. Profiles identified in "control" herds were different from those 
found in “case” herds. Except for four strains, ribotyping gave a strain clusterization similar to 
RS-PCR. MALDI-TOF, also proved to be able to group the S. aureus isolates with similar results. 
Finally, all the isolates from "case" herds possessed genes for enterotoxins and genetic 
polymorphisms characteristic of pathogenic strains. Conclusions Our results demonstrated the 
validity of RS-PCR as a rapid tests for molecular typing of S. aureus from bovine mastitis. Ribotyping 
and MALDI-TOF could improve the specificity of molecular profiling of strains. 
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L'obiettivo del nostro lavoro è stato di individuare possibili marcatori molecolari per sottotipi genetici 
di S. aureus che causano nel bovino forme di mastite più grave e maggiormente diffusiva, rispetto 
ad altri associati, invece, a bassa contagiosità e con scarso impatto sulla Conta delle Cellule 
Somatiche (CCS) nel latte. A tale scopo sono state selezionate 31 aziende lombarde da latte con 
presenza di infezione da S. aureus. Sedici di queste sono state scelte per uno studio caso/controllo: 
le 8 aziende "caso" presentavano una maggiore prevalenza di infezione da S. aureus (> 28% di 
bovine positive), le 8 aziende "controllo" una minore prevalenza (< 6%). Un totale di 650 isolati di S. 
aureus dai quarti mammari di tutte le bovine positive sono stati analizzati sia con la tecnica RS-PCR, 
basata sull'amplificazione di una porzione dello spazio intergenico 16S-23S rRNA, sia mediante una 
analisi in multiplex PCR dei geni codificanti per alcuni fattori di patogenicità. La genotipizzazione con 
RS-PCR ha messo in evidenza 25 diversi profili nei 16 allevamenti considerati. I ceppi diffusi in 5 
delle 8 aziende "caso" hanno un profilo sovrapponibile al genotipo B, descritto in letteratura come 
associato a ceppi ad alta patogenicità e diffusibilità. Inoltre, tutti i ceppi isolati dalle aziende "caso" 
possedevano geni codificanti enterotossine e presentavano polimorfismi genetici anch'essi 
caratteristici di ceppi patogeni e diffusivi. I risultati preliminari ottenuti hanno confermato la validità 
delle metodiche applicate per effettuare una rapida classificazione dei ceppi in diversi sottotipi; 
queste metodiche potrebbero quindi costituire uno strumento utile per la scelta di strategie 
differenziate di controllo della mastite. 
 
Our study aimed to develop a new diagnostic system for identification of S. aureus genetic subtypes 
more important in the etiology of chronic contagious mastitis. For this purpose 31 Lombardy dairy 
herds with the presence of S. aureus infection were selected. Sixteen of these were chosen for a 
case/control study: the 8 "case" herds had the higher prevalence of S. aureus mammary infection (> 
28% positive herds) and the 8 "control" had the lower prevalence (< 6 %). A total of 650 isolates of S. 
aureus from mammary quarters of all positive cows were genotyped with the RS-PCR, a technique 
based on the amplification of a portion of the intergenic spacer 16S-23S rRNA and analyzed also by 
multiplex PCR for the genes coding for some of the known S. aureus virulence factors. The RS-PCR 
analysis revealed 25 different profiles. S. aureus strains isolated from 5 of the "case" herds showed 
an identical profile to the genotype B, described in literature as highly associated with virulence gene 
patterns and pathogenic properties. Moreover all strains isolated in the "case" herds possessed 
genes encoding for enterotoxins and genetic polymorphisms characteristic of pathogenic and 
diffusive strains. Preliminary results confirmed that genotyping by RS-PCR represents an accurate, 
rapid, and cheap tool for future field studies on S. aureus mastitis strains and generates clinically 
relevant results. 
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Vengono descritte le Linee Guida per il controllo e la certificazione nei confronti della paratubercolosi 
bovina recentemente ela¬borate dal CRN per la paratubercolosi su richiesta del Ministero della 
Salute e recepite dalla Regione Lombardia. Le Linee Guida prevedono la segnalazione obbligatoria 
dei casi clinici di paratubercolosi e l'adesione volontaria ad un sistema di classificazione del rischio, 
basato sugli esiti di esami sierologici eseguiti secondo protocolli codificati. Negli allevamenti negativi, 
l'allevatore può aderire al Piano di Certificazione, mentre in caso di allevamenti infetti può applicare 
un Piano di Controllo, basato sull'adozione di misure di biosicurezza e di opportuni test diagnostici. 



Vengono poi analizzati i danni economici causati dalla paratubercolosi e viene infine descritta una 
analisi costo-beneficio rispettivamente di un Piano di Controllo e di Certificazione in una azienda tipo 
di 100 vacche, con produzione media annua di 90 qli. Relativamente al controllo, si è tenuto conto 
dei costi dei programmi diagnostici e della gestione sanitaria e dei benefici derivanti dalla riduzione 
dei danni economici causati dalla paratubercolosi. La simulazione prevede diverse situazioni di 
prevalenza iniziale dell'infezione e assume un azzeramento dei danni nel giro di 7 anni. Calcolando 
il delta tra i costi e i benefici per le tre situazioni di prevalenza, il delta è positivo per le aziede ad alta 
prevalenza (4.232,0 €/annuo), positivo, ma più ridotto per le aziende a media prevalenza (1.029,7 
€/annuo) ed è lie¬vemente negativo per gli allevamenti a bassa prevalenza (-376,7 €/anno). Anche 
per la certificazione si è tenuto conto dei costi dei test diagnostici e della gestione sanitaria per il 
mantenimento dell'indennità e dei benefici ipotetici derivanti da un pagamento differenziato del latte 
e degli animali venduti. Dall'analisi risulta che la semplice applicazione di un premio di qualità 
variabile da 0,002 a 0,005 €/lt, sommato alla qualificazione commerciale dei capi venduti, porterebbe 
ad un vantaggio economico costante nel mantenimento della certificazione. 
 
Aim - Guidelines for the control and certification of bovine Paratuberculosis are recently been 
developed by the National Reference Center upon request by the Ministry of Health and have been 
recognized from Lombardy Region. The guidelines provides the mandatory reporting of clinical 
cases of Paratuberculosis and the application of a risk-based herd classification system, following 
the results of serological tests carried out according to specific protocols. On negative herds, 
breeders may voluntarily adhere to a Certification Plan, while in the case of infected herd they can 
apply a Control Plan, based on the adoption of biosecurity measures and appropriate diagnostic 
tests. Material and methods - In this present paper, the economic losses caused by Paratuberculosis 
are analyzed and a cost-benefit analysis, respectively of a Control and Certification Plans is 
described for a herd of 100 cows, with an average annual milk production of 9000 lt. With regard to 
the Control, account is taken the diagnostic program and health management costs and of benefits 
resulting from the reduction of the economic losses caused by Paratuberculosis. The simulation 
includes different initial prevalences of infection and assumes a return to "zero" damage within 7 
years. For Certification there is taken into account the diagnostic tests and health management costs 
for the maintenance and benefits resulting from the hypothetical differential payment of milk and of 
cattle sold. Results and discussion - In calculating the delta between the costs and benefits for the 
different situations of prevalence, the delta is positive for farms with high prevalence (4232,0 €/year), 
but reduced for farms with medium prevalence (1029,7 €/year) and is slightly negative for farms with 
low prevalence (-376,7 €/year). The analysis shows that the simple application of a premium for milk 
quality ranging from 0.002 to 0.005 €/lt, added to the commercial qualification of cattle sold, would 
lead to constant economic advantage in maintaining certification. 
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From January 2007 to December 2011, a total of 106 Haemophilus parasuis strains isolated from 
pigs were serotyped by agar gel diffusion test (DG). Serovar 4 was the most prevalent (24.5%), 



followed by serovar 13 (19.8%) and serovar 5 (11.3%). Twenty-nine strains were non-typeable 
(27.3%). The strains were divided into two groups, depending on whether they were isolated from 
specific pathological lesions of systemic disease such as polyserositis, arthritis or meningitis (73 
cases of 106) or from the lower respiratory tract of pigs suffering from bronchopneumonia (33 cases 
of 106). Serovars 4 and 13 had a higher prevalence in systemic infection (polyserositis) than in 
respiratory disease only. Pasteurella multocida (14/106), Streptococcus suis (7/106), Actinobacillus 
pleuropneumoniae (4/106), Bordetella bronchiseptica (3/106) and Arcanobacterium pyogenes 
(3/106) were isolated in association with H. parasuis. 
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Nel periodo Gennaio 2004 e Dicembre 2012 21554 suini di 196 partite appartenenti ad allevamenti 
del nord Italia sono stati sottoposti a score polmonare impiegando il metodo Madec. I dati ottenuti da 
questa attività sono stati suddivisi in due gruppi: 2004-2009 (6380 suini appartenenti a 60 partite) e 
2010-2012 (15174 suini appartenenti a 136 partite). L’applicazione della griglia Madec nel periodo 
2004-2009 ha evidenziato la presenza di lesioni polmonari riferibili a polmonite enzootica in 3249 
casi (50.9%). Il valore medio ottenuto considerando tutti i polmoni sottoposti a punteggiatura nel 
periodo considerato è stato di 1,4 con valore minimo e massimo tra tutte le partite punteggiate 
rispettivamente di 0,43 e 4,44. Eseguendo la stessa valutazione sui polmoni di 15174 suini 
sottoposti a score polmonare nel periodo 2010-2012, lesioni riferibili a polmonite enzootica sono 
state registrate in 6976 animali (45,9%) e il valore medio globale è risultato essere di 1,07 con valori 
minimi e massimi rispettivamente di 0,16 e 3,11. Il valore medio ottenuto nel periodo 2004-2009 è 
risultato essere significativamente più alto (test Anova p<0,01) rispetto a quello ottenuto nel periodo 
2010-2012. Questi dati evidenziano una diminuzione dell’incidenza e della gravità delle lesioni 
broncopolmonari riferibili a polmonite enzootica al macello in un periodo di circa dieci anni e di 
rilesso un miglioramento nel controllo della malattia negli allevamenti. I valori medi ottenuti dalle 
partite nel periodo 2010-2012 sono stati inoltre organizzati in 4 categorie o quartili: < 0,66 quarto 
migliore; 0,66 – 0,98 quarto intermedio migliore; 0.98 – 1,35 quarto intermedio peggiore; > 1,35 
quarto peggiore. Questa suddivisione permetterà di classificare una determinata partita sulla base 
del proprio valore medio rispetto ad una popolazione di suini rappresentativa di una determinata 
area geografica, come quella oggetto dello studio. 
 
From January 2004 to December 2012, lungs from 21554 pigs (160 kg slaughter weight, aged 9-10 
months) belonging to Italian farms, were evaluated using the Madec grid. The data obtained were 
collected into two groups: 2004-2009 (6380 pigs belonging to 60 batches) and 2010-2012 (15174 
pigs belonging to 136 batches). In the period 2004-2009 bronchopneumonic lesions suggestive of 
enzootic pneumonia (EP like) were detected in 3249 lungs (50.9%) and the average value for all 
batches was 1.4 ranging from 0.43 and 4.44 while, in the period 2010-2012 EP-like lesions were 
detected in 6976 lungs (45.9%). In this second period the EP-like lesion average value for all 
batches was 1.07, ranging from 0.16 and 3.11 among the 136 batches. The application of Madec’s 
grid in the two considered  periods confirms the high incidence of these lesions in Italian swine 
herds. However, the EP¬like average value (1.07) of batches scored in 2010-2012 was significantly 
lower if compared to that (1.4) obtained in the survey carried out in 2004-2009 (one way Anova test 
p<0.01). These values are definitely lower than those reported by Ostanello et al. (2006) based on 
lungs from 10041 pigs scored in the period 2003-2004, in which the overall Ep-like average value 
was 2.11. Overall, the results of the survey reported in this paper shows an improvement of the 
control of EP in Italy. The EP-like lesion average values, obtained for each batch in the period 
2010-2012, were organised in four categories (quartiles): best quarter < 0.66; intermediate best 
quarter from 0.66 to 0.98; intermediate worst quarter from 0.98 to 1.35 and worst quarter > 1.35. The 
distribution in categories of EP average values can be used to rank a batch in comparison to the 



whole population. 
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From January 2010 to December 2012, lungs from 15174 pigs (160kg staughter weight, aged 9-10 
months) belonging to 136 Itatian farms, were evaluated using the Madec grid. Bronchopneumonic 
lesions suggestive of Enzootic pneumonia (EP like) were detected in 6976 lungs (45.9%). The 
EP-like lesion average value for ali batches was 1.07, ranging from 0.16 and 3.11 among the 136 
batches. The EP-like lesion average values, obtained for each batch, were organised in four 
categories (quartiles): best quarter <0.66; intermediate best quarter from 0.66 to 0.98; intermediate 
worst quarter from 0.98 to 1.35 and worst quarter >1.35. The distribution in categories of EP average 
values can be used to rank a batch in comparison to the whole population. In order to determine the 
possible differences in EP-Eike lesions between different periods, a study was performed comparing 
the considered period (2010-2012) to the data collected from January 2004 to December 2009 
(lungs from 6380 pigs belonging to 60 batches). In the [atter period (2004-2009) EP-Eike lesions 
were detected in 3249 lungs (50.9%) and the average value for alt batches was 1.4 ranging from 
0.43 and 4.44. The application of Madec's grid in the two considered periods confirms the high 
incidence of these lesions in Italian swine herds. However, the EP-like average value (1.07) of 
batches scored in 2010-2012 was significantly lower as compared to that (1.4) obtained in the 
survey carried out in 2004-2009 (one way Anova test p<0.01).These values are definitely lower than 
those reported by Ostanello et al., (2006) based on Iungs from 10041 pigs scored in the period 
2003-2004, in which the overall Ep-like average value was 2.11. Overall, the results of the survey 
reported in this paper shows an improvement of the control of EP in Italy. 
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A broth microdilution method was used to determine the antimicrobial susceptibility of 206 
Brachyspira hyodysenteriae isolated from Italian pig herds between 2005 and 2013. The 
antimicrobials tested were tiamulin, lyncomycin and tylosin, and the MIC values were interpreted 
using epidemiological and clinical cut-off. The vast majority of the isolates (91% to tiamulin, 98% to 
lyncomycin and 99%, to tylosin) showed MIC values above the epidemiological cut off, indicating a 
previous exposure to antimicrobials. Moreover, most isolates (98%) were resistant to tylosin, about 
half (56%) to lyncomycin and roughly a third (34%) to tiamulin. Furthermore, a significant increase of 



resistant isolates was seen for both lyncomycin and tiamulin from 2008 to 2013. A non-negligible 
proportion of isolates (56%) showed multiple resistances to all the tested antibiotics, and a 
significant increase of this percentage was observed in 2011 and 2013 compared to 2008. 
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Emilia Romagna and Lombardia regions are located in the northern part of Italy. Various tickborne 
diseases (TBD) occur in this area, where Lyme disease, transmitted by Ixodes ricinus, is frequently 
diagnosed in humans. This work is an attempt to gather suitable data for surveillance on Ixoxid 
fauna of wildlife hunter-killed animals and for risk assessment on tickborne diseases in our regions. 
Diagnosis of TBDs increased over the last years and attention of public health services focused on 
emerging vector borne diseases and wild fauna transmitted diseases. In this study, Ixodid ticks were 
collected from wild animals after being hunter-killed or found dead and submitted to IZSLER 
laboratories for necropsy during 2008- 2012, from two Italian region, Lombardia and 
Emilia-Romagna. Ticks were removed and identified following Manilla taxonomic keys and mapped 
using an open source software (QuantumGis) at municipality level. A total of 6675 tick exemplars 
were collected from 268 municipalities in five years of surveillance. We sampled a total of 13 
different mammals species: the most sampled animals were hunted game animals like roe deer 
(Capreolus capreolus), wild boar (Sus scrofa) and hare (Lepus europaeus). Mean tick intensity 
(mean number of ticks per host) was determined in each host species: the greater number of ticks 
per host was on hedgehog (t.i.=15,7 ) and hare (t.i.=10,6). Tick infestation differ between host 
species (p<0.05, chi2): wild boar was found infested by eight tick species, followed by fox (infested 
by seven species). D. marginatus is significantly associated (p<0.05, chi2) to wild boar and is rarely 
observed on other mammals, while I. ricinus was collected on all mammal species considered but 
with different abundance; in roe deer and hare about 90% of ticks collected were I. ricinus. We found 
tick species that are vectors of many TBD: I. ricinus represent the main tick species (N=3939; 59%) 
and it's well distributed in all northern Italy. Other vectors are R. sanguineus (n=891; 13%), I. 
hexagonus (n=669; 10%), R. turanicus (n=596; 9%), D. marginatus (n=439; 7%) and H. marginatum 
(n=37; 0,6%). Historical data on presence/abundance of disease vectors are essential to understand 
TBD epidemiology and to gather data for diseases transmission. Our surveillance system allows to 
map geographic distribution of ticks species at municipality level and provide a good base to detect 
and respond to vector-borne diseases related health threats. 
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Emilia Romagna and Lombardia regions are located in the northern part of Italy. Various tick-borne 
diseases (TBD) occur in this area, where Lyme disease, transmitted by Ixodes ricinus, is frequently 
diagnosed in humans (1). This work is an attempt to gather suitable data for surveillance on Ixoxid 
fauna of wildlife hunter-killed animals and for risk assessment on tick-borne diseases in our regions. 
Diagnosis of TBDs increased over the last years and attention of public health services focused on 
emerging vector borne diseases and wild fauna transmitted diseases. In this study, Ixodid ticks were 
collected from wild animals after being hunter-killed or found dead and submitted to IZSLER 



laboratories for necropsy during 2008-2012, from two Italian region, Lombardia and Emilia-Romagna. 
Ticks were removed and identified following Manilla (2) taxonomic keys and mapped using an open 
source software (QuantumGis) at municipality level. A total of 6675 tick exemplars were collected 
from 268 municipalities in five years of surveillance. We sampled a total of 13 different mammals 
species: the most sampled animals were hunted game animals like roe deer (Capreolus capreolus), 
wild boar (Sus scrofa) and hare (Lepus europaeus). Mean tick intensity (mean number of ticks per 
host) was determined in each host species: the greater number of ticks per host was on hedgehog 
(t.i.=15,7 ) and hare (t.i.=10,6). Tick infestation differ between host species (p<0.05, chi2): wild boar 
was found infested by eight tick species, followed by fox (infested by seven species). Dermacentor 
marginatus is significantly associated (p<0.05, chi2) to wild boar and is rarely observed on other 
mammals, while I. ricinus was collected on all mammal species considered but with different 
abundance; in roe deer and hare about 90% of ticks collected were I. ricinus. We found tick species 
that are vectors of many TBD: I. ricinus represent the main tick species (N=3939; 59%) and it's well 
distributed in all northern Italy. Other vectors are Rhipicephalus sanguineus (n=891; 13%), I. 
hexagonus (n=669; 10%), R. turanicus (n=596; 9%), D. marginatus (n=439; 7%) and Hyalomma 
marginatum (n=37; 0,6%). Historical data on presence/abundance of disease vectors are essential 
to understand TBD epidemiology and to gather data for diseases transmission. Our surveillance 
system allows to map geographic distribution of ticks species at municipality level and provide a 
good base to detect and respond to vector-borne diseases related health threats. 
 
 

 
 
Manfredini° A, Bellotti° M, Labalestra° I, Petasecc a° D, Mandola ML, Rizzo F, Prati° 
P, Fabbi° M, Magnino° S, Vicari° N  
Studio retrospettivo sulla presenza di Clamidie ati piche in campioni di specie aviarie  
XV Congresso Nazionale SIDiLV : 23 - 25 Ottobre 2013, Monreale (PA) : volume degli atti / a cura di 
Santo Caracappa ... [et al.]. - [s.l. : Societa' Italiana Diagnostica di Laboratorio Veterinaria ( SIDiLV ), 
2013]. - p 339-340. - 10 bib ref [Nr. Estr. 5555]  
Congresso Nazionale Societa' Italiana Diagnostica di Laboratorio Veterinaria (SIDiLV)  (15.  : 
Monreale (PA)  : 23-25 Ottobre 2013) 

 
Following a recent revision, the family of Chlamydiaceae consists of the single genus Chlamydia, 
which currently includes nine species. Nonetheless, in recent years, diagnostic tests for the 
detection of chlamydiae infecting birds (pigeons, poultry and wild birds) in Italy, France and Germany 
have led to the detection of microorganisms that do not belong to any known chlamydial species. 
Recently, two different real-time PCRs specific for the novel chlamydiae infecting poultry (ACC) and 
pigeons (ACP) have been developed. This communication presents the results of a retrospective 
survey that aimed at identifying novel chlamydial agents in Chlamydiaceae-positive samples from 
birds submitted between 2009 and 2013 to the National Reference Laboratory for Animal 
Chlamydioses. Out of 36 samples, 8 (7 from pigeons and 1 from a magpie) tested positive at the 
real-time PCR specific for the novel chlamydiae infecting pigeons. 
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Herpesviral infections frequently occur in horses. The objective of this study was to investigate the 
possible association of equine herpesviruses (EHV-1, EHV-2, EHV-3, EHV-4, EHV-5) with other 
causes of abortion, neonatal mortality or placental disorder. Sixty-seven abortions, 22 stillbirths, 14 
cases of neonatal foal mortality and 3 cases of placental disease were investigated for infectious 
and noninfectious causes. Type-specific nested PCR assays and virus isolation were performed to 
detect EHVinfections. A cause of fetal loss or placental disease was reached in 68 out 116 (58.7 %) 



cases. Twenty-seven cases were positive for EHV, and 22/27 (81.5 %) were positive for EHV-1 (16 
neuropathogenic and 6 non-neuropathogenic strains), 4 (14.8 %) for EHV-2 and 3 (11.1 %) for 
EHV-5. The association between EHV infections and other etiological agents was statistically 
significant (two sided P =0.002). The odds ratio of EHV DNA associated with other diagnoses, 
especially with bacterial infection and premature placental separation, was 10.88 (95 % confidence 
interval: 2.15–55.16). EHV-1 was the main viral cause of pregnancy loss in this study, also 
associated with other etiological agents, including EHV-2 and EHV-5. The latter viruses in particular 
need to be more fully investigated to elucidate what role either or both may play as co-infecting 
agents with other established infectious causes of reproductive disease. 
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The present study aims at evaluating the efficacy of the concurrent PCV2 and PRRS vaccinations in 
comparison with single vaccinations and placebo in pigs exposed to both natural viral infections. 
Four groups of pigs (200 animals each) at 4 weeks of age were considered. Pigs from group A were 
concurrently vaccinated with a modified live PRRSV-1-based vaccine and a genotype a-based PCV2 
subunit (Cap) vaccine via the intramuscular route. Animals from groups B and C were vaccinated 
with PRRSV and PCV2 vaccines alone, respectively, and group D was inoculated with the adjuvant 
alone. Clinical score (morbidity), mortality and average daily weight gain (ADWG) were evaluated. 
Viraemia, virus-specific ELISA antibodies and cell-mediated immunity (CMI) as IFN-  secreting cells 
by ELISpot were detected. The clinical signs associated with PRRSV infection lasted from 8 to 16 
weeks while those related to PCV2 infection from 5 months of age. The results showed that the 
concurrent vaccinations reduced clinical signs and increased the preventive fraction (40.4%) and the 
ADWG. In concurrently vaccinated pigs, the probability of dying due to infection, especially in 
association with PCV2 viraemia was reduced 3-fold. PRRSV viraemia was not reduced by 
vaccination but lower and shorter PCV2 viral load was detected in both concurrently and single 
PCV2-vaccinated pigs. Despite the presence of maternally derived antibodies, animals showed a 
prompt seroconversion after vaccination and PCV2 natural infection. Moreover, maternal immunity 
did not interfere with the development of the specific cellular IFN-  SC response in single and 
concurrently vaccinated animals. The study demonstrates that concurrent PRRSV + PCV2 
vaccination has no interference with the development of the specific humoral and cell-mediated 
immunity and it is associated with clinical protection upon natural challenge. 
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Constitutive activation of the canonical and noncanonical nuclear factor- B (NF- B) pathways is 
frequent in multiple myeloma (MM) and can compromise sensitivity to TRAIL. In this study, we 
demonstrate that Aurora kinases physically and functionally interact with the key regulators of 
canonical and noncanonical NF- B pathways I B kinase ß (IKKß) and IKKa to activate NF- B in MM, 
and the pharmacological blockade of Aurora kinase activity induces TRAIL sensitization in MM 
because it abrogates TRAIL-induced activation of NF- B. We specifically found that TRAIL induces 
prosurvival signaling by increasing the phosphorylation state of both Aurora and IKK kinases and 
their physical interactions, and the blockade of Aurora kinase activity by pan-Aurora kinase inhibitors 
(pan-AKIs) disrupts TRAIL-induced survival signaling by effectively reducing Aurora-IKK kinase 
interactions and NF- B activation. Pan-AKIs consistently blocked TRAIL induction of the 
antiapoptotic NF- B target genes A1/Bfl-1 and/or Mcl-1, both important targets for TRAIL 
sensitization in MM cells. In summary, these results identify a novel interaction between Aurora and 
IKK kinases and show that these pathways can cooperate to promote TRAIL resistance. Finally, 
combining pan-AKIs with TRAIL in vivo showed dramatic efficacy in a multidrug-resistant human 
myeloma xenograft model. These findings suggest that combining Aurora kinase inhibitors with 
TRAIL may have therapeutic benefit in MM.. 
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New European laws on renewable energies provide use of animal manure and organic fraction of 
biomass from agricultural production in biogas plants. After treatment, farmers can use the 
anaerobic digestion (AD) product as fertilizer. Such action, if on the one side solves energy and 
environmental problems, on the other creates health-related problems. In fact, in cattle rearing are 
still present pathogens dangerous for animals and humans, that might resist to AD treatment, with 
risk of dissemination during the spreading of digestate (DI). Mycobacterium paratuberculosis (MAP), 
etiological agent of Paratuberculosis (PTB) widespread in manure of PTB affected cattle is 
characterized by a high resistance in the environment. MAP could be a pathogen potentially 
resistant to AD treatment, provided in biogas plants. We describe here the preliminary results of an 
on-going research, focusing on the evaluation of MAP resistance to AD treatments. The aim is to 
provide health guarantees for future users of final product (DI) and to prevent the diffusion of MAP in 
environment after DI spreading on agricultural land. Survey was carried out in a plant for the biogas 
production, where 29 cattle herds confer slurry and manure. Of the 29 breeding, 24.1% (7 farms) 
presented in recent years sierological and bacteriological tests positive for PTB. To verify the 
presence of MAP, we based on samples collected at different points of the system: Pre-tank (PT), 
where the material directly coming from farms is deposited, Primary fermenter (F1), where takes 
place the bioactivation of mass, for about 45/50 days, and Secondary fermenter (F2), where the 
material completes its cycle of metabolism for other 15/30 days. The study has planned to take 
samples from solid and liquid DI, however, these data are not available yet. A total of 18 samples 
from PT, 60 from F1 and 60 from F2 were taken. After sampling, direct search of MAP was 
performed by culture and bio-molecular techniques, according to OIE Manual. Of the 138 samples 
analyzed, 27 samples resulted positive by bacterial culture, including 12/18 (66,6%) from PT, 14/60 
(23%) from F1 and 1/60 (1,7%) from F2. The resulting data show the presence of MAP in the 
incoming material (PT). MAP showed the capacity to resist to the AD process, but the amount of 
MAP decreases from PT to the sectors which followed (F1 and F2). The reduction of MAP might be 
due to 2 hypotheses: the treatment of AD may be able to reduce the amount of MAP; the capacity of 
F1 and F2 (4000 m3), significantly higher than PT (600 m3), dilutes the charge of MAP, which 
becomes difficult to detect by bacteriology. Culture for MAP is the best test today available for PTB 
diagnosis, but detects only 30-40% of infected cattle in a herd, especially animals which shed high 
amounts of MAP (from 102 to 109 cells/g feces). In our study, in positive samples collected from PT, 



F1 and F2, we obtained a very low number of colonies with an average of 6, 2 and 1 colonies 
respectively. These preliminary considerations have led us, to introduce additional techniques for 
MAP direct detection, such as quantitative Real-time PCR. Therefore, to ensure the safety of final 
product, further investigations are needed. Moreover to reduce MAP contamination, we have 
recommended the adoption of Control Programs for PTB in herds that give manure to the biogas 
plants. In the future the end goal could be to introduce only effluent from farms PTB free. 
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Diagnosis of Paratuberculosis (PTB), due to Mycobacterium paratuberculosis (MAP), is usually 
based on serology and fecal culture. Gamma Interferon ( -IFN) test, used for antemortem diagnosis 
of bovine Tuberculosis (bTB), due to M.bovis (MB), together with Skin Test (ST), may be used also 
for PTB diagnosis.  -IFN test detects cytokine produced by T lymphocytes of infected animals, in 
response to stimulation with traditional bovine and avian purified protein derivatives, respectively 
extracted by MB (PPDB) and by M.avium (PPDA). Johnin PPD (PPDJ) is obtained from culture of 
MAP. In this preliminary study, 3 new PPDJs were used in  -IFN test and compared to classic PPDs, 
for PTB diagnosis. PPDJs produced from 2 MAP field strains (A and B) and strain C (ATCC 19698) 
were tested at two different dilutions (1:5, 1:10). 34 ST bTB negative bovines from 4 bTB officially 
free herds, with previous PTB clinical cases, were selected and tested by IDVet ELISA, PCR and 
culture. Evaluation of  -IFN was performed with BOVIGAM ELISA kit. Samples have been 
considered positive when Optical Density (OD) value was, at least, twice the OD of the blank. A 
2-way analysis of variance (ANOVA), was applied to evaluate "dilution factor" and "strain factor" of 
PPDJs. Relative specificity of PPDB and PPDJ in bTB diagnosis was calculated using ST as Gold 
Standard (GS). Relative sensitivity of PPDJ in PTB diagnosis was calculated using as GS positivity 
in ELISA and/or PCR and/or culture. 26 of 34 animals resulted PTB positive in at least one test. 
ANOVA showed statistically significant differences between the mean OD of PPDJ for both "dilution 
factor" and the 1:5 dilution seems to stimulate highest production of  -IFN for all three PPDJs. For 
bTB diagnosis, the comparative use of PPDA and PPDJ against PPDB (PPDB OD/PPDA OD; PPDB 
OD/PPDJA,B,C OD), in 34 bTB negative cattle, yielded a 100% specificity. Finally for PTB diagnosis, 
PPDJ B, at 1:5 dilution, showed the highest sensitivity 85% while PPDJ A and C, at 1:5 dilution, 
showed 73%. Our preliminary results confirm high specificity of PPDA and PPDJs, when used in  
-IFN test for bTB diagnosis. For PTB diagnosis, low sensitivity is influenced by tests used as GS, 
able to detect advanced stages of infection only. Instead, the use of PPDJ in  -IFN test seems to be 
able to reveal earlier stages of infection; in fact, 3 out of 8 subjects previously classified as PTB 
negatives, but positive to PPDJ  -IFN-test, became true positive 6 months later to serology and 
culture. Therefore, in the future will be essential to include more subjects with a long follow up. We 
also plan to introduce in the stimulation phase a mitogen and a PPDJ produced in the USA (NVSL, 
Iowa State University Ames), to better evaluate experimental PPDJs,. Our preliminary results 
confirm high specificity of PPDA and experimental PPDJs, when used in  -IFN test for bTB 
diagnosis. For PTB diagnosis, low sensitivity is influenced by tests used as GS, able to detect 
advanced stages of infection only. Instead, the use of PPDJ in  -IFN test seems to be able to reveal 
earlier stages of infection; in fact, 3 out of 8 subjects previously classified as PTB negatives, but 
positive to PPDJ  -IFN-test, became true positive 6 months later to serological and culture tests. 
Therefore, to better evaluate experimental PPDJs, in the future will be essential to include more 
subjects and make a long follow up on animals involved in the study. 
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Escherichia coli (E. coli) è un batterio Gram-negativo largamente diffuso negli animali e 
nell'ambiente. Nella maggior parte dei casi questa specie colonizza l'intestino del suino in modo del 
tutto asintomatico entrando a far parte della flora commensale. Taluni ceppi sono dotati di fattori di 
virulenza che, in determinate condizioni, possono causare l'insorgere di condizioni patologiche. E. 
coli rappresenta un patogeno del suino a diffusione globale che determina un ventaglio di condizioni 
patologiche differenti: diarrea neonatale, diarrea post svezzamento, malattia degli edemi, setticemia, 
polisierosite, artrite, meningite, mastite e infezioni del tratto urogenitale. Di queste ultime sarà 
trattato diffusamente in uno specifico capitolo di questo testo. 
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The aim of the study is to better understand MRSA environmental contamination in pig holdings in 
relation to the productive phase and the application of environmental cleaning and disinfection 
practices (C&D). This study was carried out on six herds. Dust samples from farrowing crates, 
weaning boxes, growing and finishing pens were collected from each herd environment prior to and 
after C&D and cultured for MRSA. Ten samples were collected at the end of each productive phase 
with the animals present and 10 additional samples were collected after C&D, prior to introduction of 
a new stock. The proportion of positive samples prior to C&D was lower in fattening than in other 
phases. The proportion of positive samples prior to and after C&D was 121/240 (50%) and 46/240 
(19%) respectively. In the mixed effects logistic regression analysis it was shown not only that both 
productive phase and C&D were associated with the probability of having a positive sample but also 
that the C&D effect was different in the different productive phases. In particular the effect of C&D 
was stronger in farrowing crates than in the other productive phases. The results of this study show 
that, although current practices of cleaning and disinfection reduce MRSA environmental 
contamination, they are likely to be inadequate to the elimination of the microorganism. However, a 
strict application of hygienic protocols can lead to a marked reduction of MRSA environmental 
contamination. 
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In April 2009, a novel H1N1 (H1N1pdm) influenza A virus was identified as the cause of the present 
flu pandemic. This virus was generated as a quadruple reassortant, possessing genes from 
Euro-Asiatic and American lineages of swine influenza, as well as avian and human influenza genes. 
Swine monitoring programs at IZSLER have been in place since the 1990's and are based on 
genome detection, virus isolation and sequencing of all respiratory forms. Surveillance performed 
from 1998 to 2012 revealed a continuous circulation of H1N1, H3N2 and H1N2 viruses and starting 
in 2009 the isolation of H1N1 pdm viruses in pigs. In 2009-2012, 15 H1N1pdm strains were isolated 
form 5 different farms located in Milan, Palermo, Brescia, Rovigo and Benevento. This study reports 
the phylogenetic analysis of the complete genome of the Italian pandemic strains comparing them 
with 51 H1N1pdm strains from human, swine and turkeys isolated in North America and Europe, 
divided in 26 human strains, 23 swine from Europe, Canada and US and two turkey strains from 
Canada. Only strains for which whole-genome sequences were available and two human strains 
from the eleven previously described clades (1) are included. The eight segments of 66 whole 
genomes were manually concatenated prior to phylogenetic tree construction. To infer the 
evolutionary relationships, we employed a Bayesian Markov chain Monte Carlo method using a strict 
molecular clock (GTR+I+G4 model),as implemented in BEAST. The bootstrap supported 
phylogenetic tree showed that swine and turkey strains clustered in five different clades starting from 
clade 6, with no isolates placed in the first five clades. Italian isolates were divided in five separate 
groups depending on the farm of origin. Two isolates from Rovigo and three from Milan belonged to 
clade 10, but the last ones formed a separate new sub-clade. Four isolates from Brescia and four 
from Benevento were related to other European swine strains deriving from a common ancestor and 
were divided in two different new clades. Of these, the most interesting was the one from Benevento 
characterized by an insertion of two amino acids (aa) in the receptor binding site of HA. The last 
group of Palermo was the only group not supported by a high bootstrap value; it was closely related 
to a swine strain originated from Canada and placed in the clade 7. Our analysis showed a clear 
distinction of Italian strains depending on the farm of origin with no relation between them, probably 
due to an initial human-to-pig transmission. Subsequently H1N1pdm may undergo many pig-to-pig 
transmissions because of the continuous availability of susceptible pigs and circulate in the same 
farm for many months. These results indicated that H1N1pdm virus has distinctively adapted and 
shared many substitutions. The last detected group from Benevento showed the highest number of 
aa substitutions including the quite rare double aa insertion in the HA protein. 
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European H1N2 swine influenza viruses (EU H1N2SIVs) arose from multiple reassortment events 
among human H1N1, human H3N2, and avian influenza viruses. We investigated the evolutionary 
dynamics of 53 Italian H1N2 strains by comparing them with EU H1N2 SIVs. Hemagglutinin (HA) 
phylogeny revealed Italian strains fell into four groups: Group A and B (41 strains) had a human H1 
similar to EU H1N2SIVs, which probably originated in 1986. However Group B (38 strains) formed a 
subgroup that had a two-amino acid deletion at positions 146/147 in HA. Group C (11 strains) 
contained an avian H1 that probably originated in 1996, and Group D (1 strain) had an H1 
characteristic of the 2009 pandemic strain. Neuraminidase (NA) phylogeny suggested a series of 
genomic reassortments had occurred. Group A had an N2 that originated from human H3N2 in the 
late 1970s. Group B had different human N2 that most likely arose from a reassortment with the 
more recent human H3N2 virus, which probably occurred in 2000. Group C had an avian-like H1 
combined with an N2 gene from one of EU H1N2SIVs, EU H3N2SIVs or Human H3N2. Group D 
was part of the EU H3N2SIVs clade. Although selection pressure for HA and NA was low, several 
positively selected sites were identified in both proteins, some of which were antigenic, suggesting 
selection influenced the evolution of SIV. The data highlight different evolutionary trends between 



European viruses and currently circulating Italian B strains and show the establishment of 
reassortant strains involving human viruses in Italian pigs. 
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European populations of bats are gradually declining due to environmental pollution (4). This was a 
preliminary study aimed at correlating the depopulation and the presence of environmental pollutants 
in a urban population of Tadarida teniotis. The tissues analyzed were liver, kidney, bone and the 
whole carcass. The contaminants determined were essential and non essential trace elements, 
dioxins, PCB-DL and NDL and PFAS. The high concentrations of Pb, dioxin and PCB suggest a 
correlation between acute environmental exposure and the depopulation of the urban colony of T. 
teniotis. 
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Diagnostic and containment measures are essential for the management of avian influenza. In this 
study, a monoclonal antibody (MAb)-based competitive ELISA for detecting antibodies against H5 
avian influenza viruses was developed and validated. Twenty-five anti-H5 MAbs were characterised 
using competitive, indirect and sandwich ELISAs, immunofluorescence, Western blotting and virus 
neutralisation and haemagglutination inhibition assays. One MAb (5D8) with wide intra-subtype 
cross-reactivity was selected and characterised using escape mutant selection. Epitope analysis 
showed that this MAb recognises a conformational epitope comprising amino acid residues in 
positions 170, 235 and 240 located in the receptor binding domain. The diagnostic performance of 
the test was evaluated by ROC analysis using a panel of 950 known sera collected from different 
avian species, including chickens, turkeys, ducks, pheasants, wild Anseriformes and ostriches. The 
competitive ELISA had excellent diagnostic performance and discriminatory power with high Se and 
Sp values (Se: 99.6–95% CI 98.0–100; Sp: 99.4–95% CI 98.5–99.8). In addition to its excellent 
diagnostic performance, properties of the competitive ELISA, such as high feasibility of testing sera 
without pre-treatment and potential for automation and instrument-mediated detection, make it ideal 
for screening samples, confirming positive HI assay results or analysing samples that are difficult to 
test using the HI assay. 
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Recently a novel protein, PB1-F2, encoded by an alternative ORF of the PB1 gene, has been 
reported. This protein is exclusively found in infected cells, is apparently not incorporated into the 
virion and contributes to virulence in different ways: promotion of inflammation, upregulation of viral 
polymerase activity by its interaction with the PB1 subunit and induction of apoptosis in a cell-type 
dependent manner. The induction of apoptosis depends on the PB1- F2 localization in the 
mitochondria, where it decreases the mitochondrial membrane potential. The mitochondrial 
localization in proteins of 79 and 90 aa and their correlation to the presence of a mitochondrial 
targeting sequence located in the C-terminal portion were demonstrated. This suggested that 
proteins below 79 aa may lose their proapoptotic ability. It was also identified that a single residue in 
PB1-F2 (N66S) affected the severity of the 1918 pandemic and H5N1 influenza virus. Specifically, S 
at position 66 was associated with high pathogenicity, whereas N at that position resulted in 
decreased virulence. This study analyzed the characteristics of PB1-F2 of 120 Italian swine 
influenza viruses (SIVs) divided in 44 H1N1, 28 H1N2, 34 H3N2, 12 2009/pandemic (pdm) H1N1 
and two reassortant strains (H3N1 and H1pdmN2). These strains were compared with sequences of 
SIVs from Europe (EU) and America (US) retrieved in GenBank for a total of 852 sequences. For 
each subtype, tree databases were created depending on the continent of isolation: H1N1 -121 EU, 
151 US; H1N2 - 52 EU, 131 US; H3N2 + H3N1 - 55 EU, 329 US; H1N1pdm + H1pdmN2 - 13 EU; 
We analyzed the length variation of the protein dividing them in proteins < 79aa and = 79 aa, which 
are supposed to be functional, and the presence of N66S mutation. Moreover, overall and 
site-specific dN/dS were estimated using SALC and FEL methods available at the Datamonkey 
facility. Selection pressure was performed on strains having a complete protein of 90 aa and 
considered separately European (94 seq) and American (142 seq) SIVs belonging to the three 
subtypes. The major part of SIVs (80,6%) had a coding reading frame for a functional protein = 79 
aa, but the H1N1 SIVs have the highest percentage (44,1%) of nonfunctional proteins, mainly due to 
US (58,3%) strains. However the major part of these strains possess genes coding for the C 
terminus of the protein according with the hypothesis that this part can be expressed independently. 
The other two subtypes showed functional proteins in 94,5% for H1N2 and 94,3% for H3N2. All the 
H1N1pdm and H1pdmN2 had a truncated protein of 11aa. Positive selection was then inferred for 
the entire region of PB1-F2 of US and EU strains, which were subjected to a similar and strong 
positive selection revealed by the high average dN/dS ratio (4,45 for US and 4,57 for EU). Moreover, 
site-bysite analysis revealed 28 sites under positive selection for US and 32 sites for EU strains. The 
presence of N66S mutation has been evidenced in a low percentage of SIVs ( 2,8%) but with very 
different frequencies if we analyzed separately the databases. A low frequency (0,2% for US and 
2,2% for EU) was observed in all SIVs except the Italian strains, which showed this mutation in 
20,7%. Interestingly, this percentage increased to 35,7 if we consider the H1N2 subtype and all the 
strains showing this change belonged to the Italian reassortant H1N2 strains with a N2 deriving from 
the recent human H3N2. Further studies should be performed to better investigate the significance 
of this mutation in the Italian strains. 
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Various environmental effects may adversely bear on welfare of pigs under intensive farming 
conditions, often leading to chronic rather than acute stress as a long-term outcome of modern 
husbandry techniques. Long-lasting homeostatic control actions are often required in case of 
unfavourable climate and microclimate conditions, microbial infectious pressure, boredom, 
inadeguate diet, metabolic stress for meat production, improper farmer's behaviour (stockman's 
effect). Also, genetic selection for lean pigs has caused the appearance of some undesirable traits, 
which are likely to worsen the adaptation process to modern husbandry techniques. The aim of this 



study was to investigate some innate immunity parameters of pigs under different environmental and 
clinical conditions. In a preliminary phase, physiological values of serum lysozyme, haemolytic 
complement (classical pathway), bactericidal activity and haptoglobin were assessed in healthy pigs 
of different ages to define a range of reference values. Then, the same assays were employed in 
"problem" pig farms, characterized by repeated occurrence of opportunistic disease outbreaks. 
Under poor environmental conditions the levels of the parameters under study were shown to be 
significantly different from the above range prior to, as well as following disease outbreaks. Also, the 
above range of values was observed in the same "problem" farms after major improvements of the 
housing conditions. Results indicate that a combined scheme of clinical  and environmental 
inspections associated with a timely assessment of clinical immunology parameters can be a 
practical and accurate reporter system of pigs' environmental adaptation and a suitable readout of 
interventions for better health and welfare conditions. 
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Swine influenza virus (SwIV) is considered a zoonosis and the fact that swine may act as an 
intermediate reservoir for avian influenza virus, potentially infectious for humans, highlights its 
relevance and the need to understand the interaction of different influenza viruses with the porcine 
immune system. Thus, in vitro porcine bone marrow-derived dendritic cell (poBMDCs) were infected 
with a circulating SwIV A/Swine/Spain/SF32071/2007(H3N2), 2009 human pandemic influenza virus 
A/Catalonia/63/2009(H1N1), low pathogenic avian influenza virus (LPAIV) 
A/Anasplathyrhynchos/Spain/1877/2009(aH7N2) or high pathogenic avian influenza virus (HPAIV) 
A/Chicken/Italy/5093/1999(aH7N1). Swine influenza virus H3N2 infection induced an increase of 
SLA-I and CD80/86 at 16 and 24 h post infection (hpi), whereas the other viruses did not. All viruses 
induced gene expression of NF- B, TGF-ß, IFN-ß and IL-10 at the mRNA level in swine poBMDCs to 
different extents and in a time-dependent manner. All viruses induced the secretion of IL-12 mostly 
at 24 hpi whereas IL-18 was detected at all tested times. Only swH3N2 induced IFN-a in a 
time-dependent manner. Swine H3N2, aH7N2 and aH7N1 induced secretion of TNF-a also in a 
time-dependent manner. Inhibition of NF- B resulted in a decrease of IFN-a and IL-12 secretion by 
swH3N2-infected poBMDC at 24 hpi, suggesting a role of this transcription factor in the synthesis of 
these cytokines. Altogether, these data might help in understanding the relationship between 
influenza viruses and porcine dendritic cells in the innate immune response in swine controlled 
through soluble mediators and transcription factors. 
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In 2006 and 2007 pig farming in the region of Lombardy, in the north of Italy, was struck by an 
epidemic of Swine Vesicular Disease virus (SVDV). In fact this epidemic could be viewed as 
consisting of two sub-epidemics, as the reported outbreaks occurred in two separate time periods. 
These periods differed in terms of the provinces or municipalities that were affected and also in 
terms of the timing of implementation of movement restrictions. Here we use a simple mathematical 
model to analyse the epidemic data, quantifying between-farm transmission probability as a function 
of between-farm distance. The results show that the distance dependence of between-farm 
transmission differs between the two periods. In the first period transmission over relatively long 
distances occurred with higher probability than in the second period, reflecting the effect of 



movement restrictions in the second period. In the second period however, more intensive 
transmission occurred over relatively short distances. Our model analysis explains this in terms of 
the relatively high density of pig farms in the area most affected in this period, which exceeds a 
critical farm density for between-farm transmission. This latter result supports the rationale for the 
additional control measure taken in 2007 of pre-emptively culling farms in that area. 
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Bubaline herpesvirus 1 (BuHV1) is a member of ruminant alphaherpesviruses antigenically related to 
the prototype bovine herpesvirus 1 (BoHV1). To date is difficult to establish the impact of BuHV1 
infection due to the lack of specific diagnostic test able to differentiate between the two infections. In 
this study the ectodomain of glycoprotein E of BuHV1 was amplified, cloned and expressed as 
secreted protein in eukaryotic system and used in indirect ELISA as well as in a discriminatory test 
using the BoHV1 counterpart. Results indicate that recombinant BuHV1 gE is a sensitive marker of 
infection, when compared with SN test or gB blocking ELISA. When both recombinant gEs (BoHV1 
and BuHV1) were immobilized in different wells of the same ELISA microplate, bovine and water 
buffalo sera were more reactive, by a factor of two, against the respective infecting virus, even in 
case of experimental cross-infection. 
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Purpose A Real-time polymerase chain reaction (RT-PCR) assay coupled with high resolution 
melting curve analysis (HRM) was developed for detection and identification of Coronavirus (CoV) 
species. Methods Pan-coronavirus degenerated primers were designed by the alignment of 41 
sequences of the RNA-dependent RNA polymerase (RdRp) gene from CoVs present in the 
GenBank database: Alphacoronavirus, 22; Betacoronavirus, 13; Gammacoronavirus, 3; and 
Deltacoronavirus, 3. The Real-time PCR was optimized to amplify a fragment of 180 bp in the 
presence of EvaGreen fluorescent dye. Viral RNA was extracted from reference strains and field 
samples and used for retrotranscription (RT). Results At first, the technique was standardized using 
reference strains: Porcine Hemagglutinating Encephalomyelitis coronavirus (PHEV), Porcine 
Epidemic Diarrhea coronavirus (PEDV), Porcine Respiratory coronavirus (PRCV), Transmissible 
Gastroenteritis coronavirus (TGEV), Canine coronavirus (CCoV), Feline coronavirus (FeCoV) and 
Bovine coronavirus (BoCoV). Secondly, the Real-time PCR-HRM assay was evaluated by testing 21 
positive field isolates for PEDV and TGEV/PRCV. All the samples were classed correctly by the 
HRM analysis and the results were confirmed via sequencing of each sample. The method was also 
used to analyze coronavirus of other animal species as bovine and feline. Conclusion In this study, a 
combination of Real-time PCR and HRM analysis was developed for simultaneous detection and 
differentiation of coronavirus species. This assay correctly identified and distinguished the tested 
reference strains and the field samples for porcine CoVs. However, PRCV and TGEV can not be 
distinguished because of their high sequence homology. The application of this technique for the 
identification of coronavirus of other animal species will be discussed. 
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Since 2007 a surveillance plan on vector-borne diseases has been carried out in the Emilia- 
Romagna Region, Northern Italy. Within this plan a specific program focused on leishmaniasis has 
been defined. It includes (i) an active surveillance program in public kennels, (ii) a passive 
surveillance procedure for notification of Leishmaniasis in owned dogs and (iii) an epidemiological 
investigation after a confirmed human autochthonous cutaneous or visceral leishmaniasis case, 
along with (iv) the application of diagnostic tests on owned dogs in the area encompassing the 



patient residence or the probable site of infection. This surveillance program can be seen as a 
concrete example of the application of the One Health approach, as it requires the collaboration of 
Public Health Services, Official Veterinary Services, private sector veterinarians and entomologists. 
In this paper we report the results of five year activities carried out in public kennels. With the aim of 
providing health guarantees for dog adoption, a Canine Leishmaniasis (CanL) riskbased surveillance 
program has been gradually implemented since 2007, including all the kennels of the region two 
years later. According to this program, specific monitoring activities are performed to verify the 
presence of sand flies and infected dogs, which are the two main risk factors related to CanL spread. 
We use the combination of these two risk factors to assign a specific CanL risk-class to each kennel 
(from 1 to 4, being the class 1 at the highest risk) resulting in different control approaches. 
Classification of kennels is yearly updated according to surveillance results. Ordinary preventive 
measures applied in all the kennels are serological testing of all dogs at the moment of admittance to 
the kennel, clinical surveillance on housed dogs, and individual protections against vector bites as 
well as therapeutic treatment on infected dogs. The risk-based measures are entomological 
surveillance in kennels where the vector has not been detected yet, controls on sentinel dogs in 
kennels housing infected animals and individual anti-vector protections for all dogs housed in class 1 
kennels. From 2007 to 2012 18,806 dogs identified by microchip, housed in 73 public kennels of the 
whole region, were examined by Indirect Fluorescent Antibody Test, using 1:160 titer as cutoff. On 
the whole, 528 dogs (2.8%; 95%CI: 2.6%-3.1%) resulted IFAT positive, 43% of which were 
asymptomatic. Results of serological tests performed on dogs at the admittance to the kennel and 
annual controls on sentinel dogs were used to estimate CanL risk in the regional territory and to 
evaluate the efficacy of the preventive measures adopted. CanL seroprevalence in dogs tested at 
the admittance in kennel increased significantly from 2010 (1%; 29/2858) to 2012 (2.4%; 69/2841), 
suggesting a gradual spread of CanL, nevertheless, the number of seroconversions in sentinel dogs 
did not show a significant variation between 2010 and 2011 (1.2%; 11/896 and 1.6%; 13/825, 
respectively) and it decreased in 2012 (0.9%; 8/850) indicating the efficacy of the preventive 
measures applied in kennels. These data suggest to make an effort to promote the use of individual 
anti-vector measures (such as pyrethroid impregnated bands or spot-on formulations) also in owned 
dogs and in private breeding kennels as effective measure to prevent CanL spread. 
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Mosquito-borne arboviruses (MBV) represent an important health problem, causing diseases and 
deaths both in human and animals mainly in tropical and subtropical countries. In recent years, they 
have emerged also in temperate regions where they have caused epidemics. Of mounting concern 
among public health authorities in Europe are zoonotic mosquito-borne viruses belonging to the 
Flavivirus genus. The aim of this study was to carry out active surveillance on mosquitoes in two 
regions of northwestern Italy (Liguria and Piedmont) to gain a better knowledge of the mosquito 
populations by identifying potential vectors of arboviruses and to investigate arbovirus infection. A 
network of 61 CO2 CDC traps was placed in the study area; sampling was conducted from May to 
October 2011. A total of 46 677 mosquitoes was collected, identified to species level, and classified 
according to their vector competence. Mosquitoes collected from 16 traps, selected according to 
risk-based factors, were tested by biomolecular analysis to detect flavivirus infection. This study 
highlights the importance of entomological surveillance in northwestern Italy because most of the 
mosquitoes collected were found to have high vector competence. Moreover, the risk-based 
virological surveillance allowed to detect the presence of mosquito flavivirus RNA, phylogenetically 
closely related to the MMV Spanish isolate, in three pools and USUV RNA in one pool in new areas 
where it has not been reported previously. The availability of continuous data on mosquito 
populations provides invaluable information for use in cases of an epidemic emergency. 
Maintenance of this integrated system for the next years will provide stronger data that can inform 



the design of a risk-based surveillance for the early detection of the occurrence of outbreaks of 
tropical MBDs. 
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Purpose We expressed some non-structural proteins (NSPS) of the European PRRS virus (PRRSV) 
as recombinant antigens in order to profile the humoral response during PRRSV infections and to 
evaluate their possible use as diagnostic reagents. Methods The coding regions of nsp 1, 7 and 8 
from an Italian PRRSV field strain (IT2156/96) were cioned and expressed in E.coli. The four 
recombinant antigens obtained (nspl alpha, nsp1beta, nsp7 and nsp8) were used in ELISA assays 
to evaluate the IgG immune response in swine sera derived from two experimental infections. Blood 
samples from pigs infected with either a pathogenic strain of type I PRRSV (BSAL) or an attenuated 
type I strain (BS114) were sequentially collected up to 92 and 56 days-post-infection respectively 
and analyzed by FUSA. Results and Conclusions In both experiments a strong IgG response against 
nsp7 was evident, whilst IgG to nsp8 developed more graduaily and dropped rapidly. Nsp1 alpha did 
not induce detectable antibodies, whilst interestingly the antibody response to nsp1beta was 
different between animals from the two experimental infections: in pigs infected with the attenuated 
strain the onset of specific lgGs began earlier and the levels remained high during the trial; on the 
contrary, the pathogenic strain induced a weaker and delayed immune response. The potential role 
of innate immunity is under investigation To understand whether a correlation exists between the 
disease evolution and the profile of the immune response to these NSPs, field sera from selected 
herds and from a longitudinal trial are being analysed. 
 
 

 
 
Peli A, Ruocco L, Talone T, Ferri G, Cinotti° S  
Legislazione e programmi di controllo nella tuberco losi bovina  
La tubercolosi negli animali / autori, S. Abrami ... [et al.] editors, Franco Guarda, Enrico Bollo, 
Giovanni Loris Alborali. - [Brescia] : Istituto Zooprofilattico Sperimentale della Lombardia e 
dell'Emilia Romagna, [2013]. - p 203-210 [Nr. Estr. 5610] 

 
 
Pesciaroli M, Gradassi° M, Martinelli° N, Ruggeri° J, Pistoia C, Raffatellu M,  
Magistrali CF, Battistoni A, Pasquali P, Alborali° GL  
Salmonella Typhimurium lacking the Znuabc transport er is attenuated and immunogenic in 
pigs  
Vaccine. - Vol. 31 ( 2013). - p 2868-2873. - 28 bib ref [Nr. Estr. 5402] 

 
Meat contamination by Salmonella spp. is emerging as a major cause of human enteric infections in 
industrialized countries. The attempts to reduce human cases of salmonellosis encompass pre- and 
post-harvest interventions. In this context, vaccination of pigs may represent an effective instrument 
in eliminating/reducing Salmonella burden through the food chain. We have previously demonstrated 
that Salmonella Typhimurium lacking the ZnuABC transporter (S. Typhimurium_znuABC) is a 
promising candidate live vaccine in different mouse models of Salmonella Typhimurium infection. In 



this study, we confirmed in pigs the attenuation of S. Typhimurium _znuABC. Moreover, we 
evaluated the safety and immunogenicity of S. Typhimurium _znuABC administered to pigs by the 
oral route. We monitored clinical conditions of animals and we conducted a microbiological culture 
and a quantification of the humoral and cellular immune response, respectively, on fecal and blood 
samples of pigs. After vaccination with attenuated S. Typhimurium _znuABC, pigs showed a modest 
degree of hyperthermia. In addition, fecal shedding of S. Typhimurium _znuABC could not be 
detected 28 days after the inoculum. Furthermore, vaccination with S. Typhimurium_znuABC elicited 
a distinct production of anti Salmonella antibodies and IFN-_. Taken together, these results suggest 
that S. Typhimurium _znuABC is attenuated and immunogenic in pigs. Although the vaccine 
dosages do not guarantee complete safety there is ample margin to set up better conditions of use, 
suggesting that S. Typhimurium_znuABC could be a promising attenuated strain to be used as live 
mucosal vaccine for oral delivery. 
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Salmonella spp. is one of the most common food-borne zoonosis in the European Union and, 
although poultry is recognized as the major source, the contribution of pigs to human infection is 
relevant. Recently, a percentage of 26.9% (95% CI 26.3-27.6%) of human cases was 
epidemiologically attributed to consumption of pork products in Europe, being a 10.3 % of 
slaughtered animals carrying bacteria in lymph nodes. This scenario is cause of concern among 
food safety Authorities and prompts responses aiming at reducing the most prominent serotypes of 
Salmonella entering the human food chain. Infection of pigs with the swine adapted S.Typhisuis and 
S.Choleraesuis usually result in swine typhoid, characterized by an often fatal severe systemic 
disease. Conversely, the broad-host range serotypes of Salmonella spp., and in particular 
S.Typhimurium, usually are asymptomatic, but may result in enteric disease and generally are 
followed by a long-lasting colonization in tonsils, gut and gut-associated lymphoid tissue. Although, 
depth information is available about the pathogenic mechanisms of host-adapted Salmonella spp., 
little is still known about the broad-host range serotypes in pigs. On that account, we performed a 
series of experiments comparing the host-pathogen interaction in postweaned piglets of 25 days of 
age, orally inoculated with fully virulent or attenuated S.Typhimurium. Using this model of infection, 
we found that oral infection induces a rapid colonization of different organs that determines a clinical 
condition closely related to the virulence of the bacteria. In particular, we found that both virulent or 
attenuated S.Typhimurium colonize tonsils and gut-draining lymph nodes as early 24 hours after oral 
inoculation. In addition, we provided evidence that virulent S.Typhimurium induces a local and 
systemic inflammation, characterized by fever and proinflammatory cytokines, which in a separate 
set of experiments was ascertained to favor pathogen survival in lymphatic organs. This information 
shows that pig is a suitable model to study salmonellosis and provides new insights about the 
pathogenic mechanisms of salmonellosis. 
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Currently, few information is available on the stimulation of neutralizing antibodies (NA) to Porcine 
Circovirus type 2 (PCV2). The aim of the present study was to characterize the humoral response 
and, in particular, the production of NA in pigs inoculated with an inactivated vaccine against PCV2. 
Twenty-five conventional pigs seronegative to PCV2, were divided iato 2 groups. Group 1 were 
composed of 14 animals and were injected by intramuscular route with 1 ml of inactivated vaccine. 
Group 2 were composed of 11 pigs and were used as negative control. ELISA antibodies and NA as 
well as virological investigation were evaluated. The vaccine did not induce any clinica' signs in 
immunised pigs. The animals in Group 1 developed IgG antibodies, detected by ELISA tests, 
between 14 and 42 post vaccination days (PVD). In the same group, the NA were produced 
between 35 and 42 PVD. In control Group, ELISA antibodies or NA were not produced. No virus 
were isolated from any of the pigs during the experiment period. 
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Currently, few information is available on the stimulation of neutralizing antibodies (NA) to Porcine 
Circovirus type 2 (PCV2). The aim of the present study was to characterize the humoral response 
and, in particular, the production of NA in pigs inoculated with an inactivated vaccine against PCV2. 
Twenty-five conventional pigs seronegative to PCV2, were divided iato 2 groups. Group 1 were 
composed of 14 animals and were injected by intramuscular route with 1 ml of inactivated vaccine. 
Group 2 were composed of 11 pigs and were used as negative control. ELISA antibodies and NA as 
well as virological investigation were evaluated. The vaccine did not induce any clinica' signs in 
immunised pigs. The animals in Group 1 developed IgG antibodies, detected by ELISA tests, 
between 14 and 42 post vaccination days (PVD). In the same group, the NA were produced 
between 35 and 42 PVD. In control Group, ELISA antibodies or NA were not produced. No virus 
were isolated from any of the pigs during the experiment period. 
 
 

 
 
Petrini S, Ramadori G, Villa° R, Borghetti P, De_An gelis  E, Cantoni AM, Corradi A, 
Amici A, Ferrari° M  
Evaluation of different DNA vaccines against porcin e reproductive and respiratory syndrome 
(PRRS) in pigs  
Vaccines. - Vol. 1 ( 2013). - p 463-480. - 40 bib ref [Nr. Estr. 5462] 

 
In veterinary medicine, there have been different experiences with the plasmid DNA vaccination. In 
this area and with the hypothesis to demonstrate the effectiveness of different plasmids encoding 
porcine respiratory and reproductive syndrome (PRRS), five DNA vaccines against PRRS were 
evaluated for their innocuity and efficacy in pigs. Eighteen animals were divided into five groups 
which were injected with five (A, B, C, D, E) different DNA vaccines. Albeit, none of the proposed 
vaccines were able to protect the animals against PRRS virus. Only vaccines A and B were able to 
reduce the clinical signs of the infection. ELISA IgM were detected 30 days after the first vaccination 
in the pigs injected by Vaccine A or B. ELISA IgG were detected 90 days after the first vaccination in 



the pigs injected by Vaccine B or C. Neutralizing antibody were detected Post Challenge Days 61 
(PCD) in all groups. In the pigs inoculated with Vaccine C, IFN-y were detected 90 days after first 
vaccination, and after challenge exposure they increased. In the other groups, the IFN-y were 
detected after challenge infection. Pigs injected with each of the vaccines A, B, C, D and E showed 
a significantly higher level of CD4-CD8+ lymphocytes (p < 0.001) after infection in comparison with 
their controls. 
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In the framework of a research project funded by the Ministry of Health (RC IZSLT 11/07), we 
focused on outbreaks and management of notifiable honey bee diseases in Italy in order to identify 
possible improvements of the current national veterinary regulation. 

 
 
Poglayen G, Baldelli R, Calzolari° M, Lombardini A,  Natalini S, Renzi° M  
A model of a regional surveillance project on canin e Leihmaniasis in Italy  
XVIII Congreso de la Sociedad Espanola de Parasitología : Encuentro Internacional de 
Parasitólogos de Espana, Francia, Italia y Portugal : Gran Canaria 17-20 Settembre 2013 : 
resumenes / [Gran Canaria : Sociedad Espanola de Parasitología, 2013]. - p 83 [Nr. Estr. 5816]  
Congreso de la Sociedad Espanola de Parasitología  (XVIII  : Gran Canaria  : 17-20 Settembre 
2013) 

 
Leishmaniasis, due to Leishmania infantum, is a protozoan vector-borne disease and a serious 
public health trouble. The parasite causes the visceral and cutaneous leishmaniases in humans and 
a systemic, chronic disease (Can L) in the dog, considered the main reservoir of the infection. Can L 
is endemic in the whole Mediterranean Basin. In Italy, classica! endemic areas are the centrai and 
southern peninsular regions, mainly along the Tyrrenian coasts and the islands. Since the mid-1980s 
a progressive diffusion of the infection has been observed both in the old foci and towards previously 
free northern ones. In the Emilia Romagna region, in the past, an important outbreak of Visceral 
Leismaniasis occurred in a hilly area to the south of Bologna, without evidence of a canine reservoir. 
During the last 10 years, new outbreaks of Can L and the re-emergence of the old focus have been 
reported. A moderate risk for human disease exists, as more and more cases of Visceral disease 
are occurring. As a consequence of this epidemiological situation the Emilia Romagna Region has 
promoted a regional surveillance program with the aim to: build risk maps of the disease based on 
entomological data, on active surveillance in public kennels and in the surroundings of human cases 
and on passive monitoring with the help of vet practitioners. The encouraging results of this complex 
activity will be reported and discussed. 
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Lagovirus is an emerging genus of Caliciviridae, which includes the Rabbit Hemorrhagic Disease 
Virus (RHDV) of rabbits and the European brown hare syndrome virus (EBHSV) of hares that cause 
lethal hepatitis. In 2010, a new RHDV related virus (RHDV2) with a unique genetic and antigenic 
profile and lower virulence was identified in France in rabbits. Here we report the identification of 
RHDV2 as the cause in Sardinia of several outbreaks of acute hepatitis in rabbits and Cape hare 
(Lepus capensis mediterraneus). This is the first account of a lagovirus that causes fatal hepatitis in 
both rabbits and hares. 
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The Piedmont Wildlife Regional Surveillance Plan has been enriched with monitoring activity on 
migratory avifauna. Birds captured for ringing purposes in selected wetland areas along migratory 
flyways, were sampled in order to detect the introduction of exotic infections into the regional territory. 
First time captured birds were marked with a metal ring, and age and sex were recorded before 
sampling; if re-captured, bird was sampled again in order to track changes in the health status. Birds 
found dead in selected areas have been included in monitoring activities. From march to july 2013, 
226 birds were sampled. Swabs were tested by pan-Influenza type A real-time RT-PCR and for 
Newcastle Disease and Avian Chlamydiosis by real-time RT-PCR. To detect Arbovirus infection, all 
specimens were tested by end point PCR for the NS5 gene of the Flavivirus Genus. Positivities have 
been found for Orthomyxovirus and Paramyxovirus in mallards and for chlamydial agents in great tit 
and mallard. 
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To define immunological markers of PRRS virus (PRRSV) pathogenicity. The study was carried out 
in the framework of two experimental infections of PRRS-naïve pigs with PRRSV strains BS114 / 
2000 (group 1) and BSAL / 2011 (group 2). Serum samples were collected weekly until post infection 
day (PID) 35 to evaluate innate and adaptive immune responses. On PID 56, Peripheral Blood 
Mononuclear Cells (PBMC) and palatine tonsil cells were cultured and treated as previously 
described (Razzuoli et al.,2011). The release of PRRSV-specific and non-specific IgA and IgG was 
measured by Ig isotype-specific ELISAs. Viremia: PRRSV-infected animals were PCR-positive on 
PID 7; interestingly, all BS114–infected animals turned negative (with one exception) on PID14, 
whereas sera of group 2 pigs were positive until PID 21 (3 out of 6), with a nice correlation between 
fever and viremia. Interferons: In group 1, little if any in vivo IFN-a response was detected in serum, 
whereas IFN-  showed a moderate peak on PID 7. The animals of group 2 showed instead a 



moderate IFN-a response in serum on PID 3, 7 and 14, and no IFN-  response. In both groups, no 
PRRSV-specific IFN-  response was shown in vitro. Antibodies: all infected pigs showed specific 
antibodies by PID 14; in group 1 pigs, PRRSV-specific IgG were detected earlier and at higher titres 
compared with group 2 pigs. The two strains also showed different responses to non-structural 
proteins (NSPs); in particular, the response to NSP1ß showed different intensity and time-course. In 
vitro antibody production. PBMC and tonsil cells of PRRSV-infected pigs did not release 
PRRSV-specific antibody in vitro. Tonsil cells from pigs infected with the attenuated strain were 
significantly (P<0.05) stimulated to release IgA after treatment with PRRSV+IFN-alpha at 1 or 100 
U/ml, as opposed to animals infected with the non- attenuated PRRSV strain. Early control of 
PRRSV infection was associated to an innate IFN-  response to the BS114 strain, which may have 
contributed to the subsequent decay of viremia. On the other hand , the lack of a type II IFN 
response could be correlated with the much longer viremia in group 2 animals. Therefore, the active 
suppression of an early, innate, IFN-  response in pigs might be a crucial pathogenicity factor of 
several genotype I PRRSV strains. The different properties of the two PRRSV strains could be partly 
explained in terms of amino acid changes in NSP1-ß, previously recognized as an important 
modulator of Type I (a/ß) IFN responses (Sun et al., 2012). In this respect, BS114/200 and 
BSAL/2011 showed with respect to the Lelystad reference strain a homology of 98% and 73% in the 
NSP1-ß gene, respectively. This could account for the different IFN-a responses in vivo after 
infection and the different outcome of the in vitro IFN-a treatments. 
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Twenty-seven, 30 day-old piglets seronegative for Salmonella spp. were randomiy allocated to 3 
groups of 9 animals each and treated as follows: (C) uninfected controls, (AT) oral administration of 
S. typhimurium unable to synthesize the zinc transporter ZnuABC, (WT) oral administration of 
wiid-type S. typhimurium. Three animals per group were sacrificed at post infection days (PID) 1, 2 
and 7 for post-mortem examination and immunological analyses.  The main results can be 
summarized as follows: Piglets of groups C were healthy during the experiment, as opposed to 
piglets of group WT and AT. Caecum-colic lymph nodes. CD3+ T cells and CD14+ myeloid cells 
decreased and increased, respectively, on PID 1. and 2 in WT group (P<0.05). As opposed to the 
control group, the AT and WT groups showed an unusual dysregulation of the B cell compartment, 
characterized by a high prevalence of CD21+ cells, outnumbering the Slg+ ones. These significantly 
decreased from PID 1 onwards following infection with both attenuated and WT strains. Undefined 
2B2+ myeloid cells were significantly increased in WT group, compared with the others. Tonsils. The 
above dysregulation of the B cell compartment was observed in the WT group, only. SIgM+ B cells 
decreased on PID 1 and 2 in both AT and WT groups, whereas no changes were observed in the 
prevalence of CD3+ and CD14+ cells. With respect to lymph nodes, an opposite time-course of 
2B2+ cells was observed in WT-infected animals. Antibacterial peptides. These were reieased by 
cultured tonsil cells of the 3 groups on PID1 and 2. Our results indicate that the homeostasis of 
some leukocyte populations is severely affected early after administration of S. typhimurium. The 
WT strain was characterized by peculiar modulations of Slg+ B cells and 2B2+ myeloid cells in 
tonsils, which were not evoked by the AT strain. Such changes might therefore underlie early 
subversions of innate immune functions during Salmonella infection. 
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The critical issues of PRRS virus (PRRSV) pathogenicity and virus/host interaction are still illdefined, 
which actually affects the development of effective disease control strategies based on both clinical 
and virological protection. In this scenario, the mucosal antibody response of pigs has been 
substantially neglected in studies on field and experimental infections. Yet, the effective modulation 
of mucosal antibody responses to PRRSV could be the foundation of novel and effective control 
strategies. Owing to the above, we investigated the ability of IFNalph to modulate antibody 
production in vitro on the basis of its established properties in other models of antibody response. 
The study was carried out in the framework of two experimental infections of PRRS-naïve pigs with 
EU PRRS virus (PRRSV) strains BS114 / 2000 (attenuated) and BSAL / 2011 (nonattenuated). 
Serum samples were collected weekly to evaluate the antibody response to the infect n 5% CO2; 
supernatants were harvested after 12 days of incubation. The release of PRRSV-specific and 
non-specific IgA and IgG was measured by isotype-specific ELISAs. PBMC and tonsil cells of 
PRRSV-infected pigs did not release PRRSV-specific antibodies in vitro. Tonsil cells obtained from 
pigs infected with the attenuated strain were significantly stimulated to release IgA immunoglobulins 
after treatment with PRRSV+IFN-alpha at 1 or 100 U/ml. Interestingly, the cryolysate treatment also 
caused an increase (P<0.05) of IgA release from PBMC with respect to the control cultures. The 
release of immunoglobulins was reduced in cultures of PBMC and tonsil cells obtained from animals 
infected with the non-attenuated PRRSV strain. In this model, IFN-alpha at 1 and 100 U/ml partly 
restored IgG release from PBMC only; no effect was showed instead in terms of IgA secretion. 
Concerning tonsil cells, IFN-alpha at 100 U/ml give rise to an increased production of IgA; no effect 
was shown in terms of IgG release. The different properties of the two PRRSV strains could be the 
result of crucial amino-acid changes in NSP1-beta, previously recognized as an important modulator 
of Type I IFN responses. In this respect, the attenuated and virulent strains under study showed with 
respect to the Lelystad reference strain a homology of 99% and 73%, respectively. This could 
account for the different IFN-alpha responses in vivo after infection and the different outcome of the 
in vitro IFN-alpha treatments. 
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Interferon-alpha (IFN-a) shows potent immunomodulatory properties, which underlies its use for 
low-dose oral treatments of diverse viral infections and immunopathological conditions. The studies 
on oral administration have been hampered by the lack of recognized in vitro models, reproducing 
the in vivo control action of IFN-a over inflammatory cytokine responses. Owing to these reasons, 
the aim of our study was to validate IPEC-J2 (a continuous cell line of porcine intestinal epithelial 
cells) as a reporter system of the properties of IFN-a. Three different experimental conditions 
(oxidative stress, inflammatory response, and amplification of lymphoid cell signals) were selected to 
evaluate the effects of porcine recombinant IFN-a1 (rIFN-a) and 2 natural porcine IFN-a preparations 
(nIFN-a). The IFNs under study showed significantly different control actions in IPEC-J2 cells. In 
particular, rIFN-a was shown to down-regulate interleukin (IL)-8, IL-1b, tumor necrosis factor (TNF)-a, 
and bdefensin 1 genes either directly, or indirectly through second messengers released by 
IFN-a-treated lymphoid cells. With regard to IL-6, only second messengers from IFN-a-treated 
lymphoid cells could regulate the expression of this cytokine. Our results suggest that IPEC-J2 cells 
can be a useful tool for investigating the regulatory actions of type I IFNs and the second 
messengers thereof. The results provided by this model could be conveniently exploited in studies 
on enteric diseases sustained by infectious or noninfectious stressors. 
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Interferon-alpha (IFN-a) shows potent immunomodulatory properties, which underlies its use for 
successful low-dose oral treatments of diverse virai infections and immunopathological conditions. 
The studies on oral administration have been hampered by the lack of recognized in vitro models, 
reproducing the in vivo control action of IFN-alpha over inflammatory cytokine responses. Owing to 
the above, the aim of our study was to validate IPEC-J2 (a continuous celi line of porcine intestinal 
epithelial cells) as reporter system of the above properties of IFN-alpha. Three different experimental 
conditions (oxidative stress, inflammatory response and amplification of Iymphoid celi signals) were 
selected to evaluate the effects of porcine recombinant IFN-alphai (rIFN-alpha), two natura) porcine 
IFN-alpha preparations (nIFN-alpha) and human lymphoblastoid IFNs. The IFNs under study 
showed significantly different control actions in IPEC-J2 cells at either low or moderate 
concentrations (1 and 100 U/ml, respectively). In particular, rIFN-alpha was shown to down-regulate 
interleukin (IL)-8, IL-lbeta, TNF-alpha and beta-defensin 1 genes either directly, or indirectly through 
second messengers released by IFN alpha-treated lymphoid cells. Concerning IL-6, only second 
messengers from IFN alpha-treated lymphoid cells could regulate the expression of this cytokine in 
IPEC-J2 cells. Also, the supematant of IFN alpha-treated tonsil cells (100 11/m1) caused a 
significant decrease of IL-8 gene expression and protein secretion (P< 0.05). The release of second 
messengers from IFN alpha-treated tonsil cells went along with a positive regulation of IgA and 
antibacterial peptides. Our findings confirm an important role of type I IFNs in the regulation of the 
inflammatory response. 
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Interferon-alpha (IFN-alpha) shows potent immunomodulatory properties, which underlies its use for 
successful low dose oral treatments of diverse virai infections and immunopathological conditions. 
The studies on ora! administration have been hampered by the lack of recognized in vitro models, 
reproducing the in vivo control action of IFN-alpha over inflammatory cytokine responses. Owing to 
the above, the aim of our study was to validate IPEC-J2 (a continuous celi line of porcine intestinal 
epithelial cells) as reporter system of the above properties of IFN-alpha. Three different experimental 
conditions (oxidative stress, inflammatory response and amplification of lymphoid celi signals) were 
selected to evaluate the effects of porcine recombinant IFN-alphal (rIFN-alpha) and two natural 
porcine IFN-alpha preparations (nIFN-alpha) . The IFNs under study showed significantiy different 
control actions in IPEC-J2 cells. In particular, rIFN-alpha was shown to down-regulate interleukin 
(IL)-8, IL-lbeta, TNF-alpha and beta-defensin1 genes either directly, or indirectly through second 
messengers released by IFN alpha-treated lymphoid cells. Concerning IL-6, only second 
messengers from IFN alpha-treated lymphoid cells could regulate the expression of this cytokine. 
Our results suggest that IPEC-12 cells can be a useful tool for investigating the regulatory actions of 
type I IFNs and second messengers thereof. The results provided by this mode) could be 
conveniently exploited in studies on enteric diseases sustained by infectious or non-infectious 
stressors. 
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Cytokines can interact with oral lymphoid tissues in two different ways: 1) by modulating innate 
immunity and/or mucosa) antibody production; 2) by determining the release of second messengers 
conveying potent regulatory signals to distant sites. We cultured tonsil cells from healthy pigs and 
evaluated the release of 2nd messengers and in vitro antibody production. Tonsil cells were treated 
with different types of interferon (IFN)-a: human lymphoblastoid IFN-a (hl IFN-a), porcine 
recombinant IFN-al (rIFN-a), Humoferon (hum IFN-a) and natural porcine IFN-a (nIFN) at 1 and 100 
U/nnl. After 18 hours of incubation, 6x105 tonsil cells treated with 1 U/m1 of IFNs were transferred 
into untreated cultures for a further incubation of 24 hours; celi-free supernatants were stored at 
-80°C for the stinnulation of IPEC-J2 cells and fur ther tonsil celi cultures. Supernatants of other tonsil 
celi cultures were harvested at different times to measure IgA by an ELISA kit. Results can be 
summarized as follows: Tonsil lymphocytes treated with 100 11/m1 of hum 1FN-a significantly 
reduced the residual bacterial load after 18 hours in culture. This activity was traced back to the 
release of antibacterial peptides. The release of IgA was effectively (P< 0.05)increased and 
decreased by hum 1FN-a (+70 ng/ml) and hl IFN (-81 ng/ml) at 1 U/ml, respectively. At 100 U/nnl 
only nIFN significantly (P< 0.05) increased IgA secretion (+60 ng/ml). Concerning second 
messengers, only nIFN showed a significant effect (P< 0.01) in terms of IgA secretion (+65 ng/ml). 
Supernatants of untreated tonsil cells caused a significant increase (P< 0.01) of IL-8, IL-1[3, TNF-a, 
IFN-13 gene expression in IPEC-J2 cells. lnstead, treatment of tonsil cells with 100 U/ml of the 
different IFNs under study decreased IL-8 gene expression and protein secretion(P< 0.05).Our 
results indicate that tonsil cells can be activated by type I IFNs for crucial effector functions related to 
mucosa) immunity and regulation of the inflammatory response. 
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The most important animal disease caused by yeast-like algae belonging to the genus Prototheca is 
bovine mastitis. Although the infection can be caused by both Prototheca zopfii genotype 2 and 
Prototheca blaschkeae, the bulk of prevalence of bovine protothecal mastitis has been so far 
attributed to the former, being P. blaschkeae only sporadically isolated. However, we report here the 
first outbreak of bovine mastitis caused by P. blaschkeae in an Italian dairy herd. One hundred and 
four individual milk samples, three bulk tank milk and 16 environmental samples within the herd were 
screened for the presence of Prototheca: five, one and four positive samples, were respectively 
observed. Molecular analysis revealed that, with the sole exception of one environmental isolate 
belonging to P. zopfii genotype 2, all Prototheca strains were identified as P. blaschkeae.   Our 
results might suggest that even P. blaschkeae can induce mastitis outbreaks, while it is not clear if 
the higher incidence of P. zopfii genotype 2 as causative agent of protothecal mastitis could reflect 
an intrinsic higher pathogenicity or it could be simply the consequence of its, so far observed, higher 
diffusion in worldwide dairy herd ecosystems. 
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Background: Many arboviruses, transmitted by mosquitoes, belong to the Flavivirus Genus and are 
classified in the antigenic group defined Mosquito Borne viruses (MBV), which comprises several 
human pathogens. Evidence of MBV circulation, as West Nile virus (WNV) and Usutu virus (USUV) 
in animals and humans occurred in Italy since 1998. The Piedmont region, in North-western Italy, 
represents a high risk area, due to the abundance of migratory/resident birds and mosquitoes 
species with competence for several zoonotic arboviral pathogens transmission and spreading.  
Objectives: Here we present the preliminary results of an arboviral surveillance program on 
mosquitoes, performed in Piedmont since 2011. Methods and Materials: Virological surveillance was 
performed from June to September 2011 on 16 CO2-baited traps and from August to October 2012 
on 30 traps. Mosquitoes were tested with a PCR assays for: Flavivirus genus (Scaramozzino, 2001), 
WNV (Tang, 2006) and USUV (Manarolla, 2004). Amplicons were sequenced and homology with 
sequences available in the Genbank database was calculated and expressed as nucleotide identity 
percentage.  Results: A total of 7833 mosquitoes in 2011 and 8533 in 2012 underwent biomolecular 
analyses. One Culex pipiens pool in 2011 and four pools in 2012 resulted positive for USUV-E 
protein gene, showing sequence identities with an italian 2010 strain ranging from 97% to 99%. 
Moreover, 2 pools of Ochlerotatus caspius and one of C. pipiens in 2011, as well as 4 pools of 
0.caspius in 2012, all collected from the same trap, resulted positive for a Flavivirus that revealed a 
97% nucleotide identity with an italian sequence from Aedes caspius (Calzolari, 2010) and 93°/0 
nucleotide identity with a novel MBV recently isolated from O. caspius in Spain, named Marisma 
Mosquito virus (MMV) (Vàzquez, 2012).  Conclusion: The Piedmont USUV strains show a high 
homology with austrian ones from blackbirds, thus supporting the hypothesis of a possible role of 
some migrating bird species in the natura! transmission cycle of this pathogen. The occurrence of 
the other MBV strain in the same trap in both years is remarkable; its affinity for the new MMV could 
indicate a zoonotic potential for this virus. Investigations are currently ongoing to confirm this 
hypothesis. 
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Paratuberculosis (PTB) is a chronic bacterial disease of domestic and wild ruminants caused by 
Mycobacterium avium subsp. paratuberculosis (Map). In the last years the amount of data published 
concerning genetic diversity of MAP has been increased. These data can be used to define the 
extent of strain diversity in livestocks. Recent studies have described genetic diversity of the Map 
through MIRU, VNTR and SSR: the combinations of these methods can now provide discrimination 
sufficient for dependable tracking of strains. These molecular epidemiology techniques could being 
applied to understand transmission of Map within cattle herds belonging to the same region. The 
present study shows preliminary genotyping data of strains isolated in two herds in Piedmont region, 
using a combination of mini and microsatellite loci to sub-type Map. 
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Aims of the present study were to provide preliminary data on prevalence of Salmonella serovars 
isolated from pigs at the slaughterhouse and to evaluate the patterns of resistance of Salmonella 
enterica serovar 1,4,[5],12: i:, a monophasic variant of Salmonella Typhimurium. From February to 
June 2013, a cross-sectional study was performed on 16 batches of heavy pigs (9-10 months old, 
160 kg BW) randomly sampled at slaughterhouse. To calculate the prevalence of Salmonella spp., 
for each batch (n=135 pigs on average) 30 samples of ileocecal lymph nodes (ILN) (n=480) were 
collected and analysed by ISO 6579:2002/Amd 1 Annex D:2007. Considering the intra-batch 
prevalence, a representative number of Salmonella enterica serovar 1,4,[5],12: i: isolates, for each 
batch, were tested for the antimicrobial susceptibility to several antibiotics: ampicillin (A), 
chloramphenicol (C), streptomycin (S), sulfamethoxazole (Su), tetracycline (T), florfenicol (FFN), 
kanamycin (KAN). The antimicrobial susceptibility was tested using a broth microdiluition procedure 
in accordance with the CLSI guidelines. Intermediate isolates were grouped with susceptible isolates. 
Salmonella spp. was detected in 86 out 480 ILN (17.9% CI95% 14.4%-21.4%). A total of 11 different 
serotypes of Salmonella were identified (Table 1). S.1,4,[5],12:i: was by far the most prevalent 
serotype, identified in 48.8% of the positive pigs, followed by S.Goldcoast (20.9%), S.Livingstone 
and S.London (8.1%). Fifteen batches out of 16 were positive and intra-batch prevalence ranged 
from 3.3% to 66.7% (CI95% 0.1%-81.8%). Multiresistence, defined as the resistance to four or more 
antimicrobials, was identified in all the 23 strains tested. The resistance pattern ASSuT was showed 
in 15 isolates and penta-resistance profile ACSSuT was found in 8 isolates. The ASSuT strains 
presented additional resistance to KAN in 6 cases, while all ACSSuT strains were also resistant to 
FFN. The prevalence of Salmonella serovars reported in this study showed an overall decline of 
serovar Typhimurium. To some extent this reduction has been counteracted by an increase in 
prevalence of serovar 1,4,[5],12:i: isolates with ASSuT and ACSSuT profile [1]. In contrast to the 
monophasic variants isolated in Thailand and Spain, which commonly expressed additional 
resistance to gentamicin and trimethoprimsulphametoxazole and/or chloramphenicol [1], in our study 



an additional resistance of tetra-resistant and penta-resistant Salmonella enterica serovar 1,4,[5],12: 
i: was observed to KAN and FFN respectively. 
 
 

 
 
Rosignoli° C  
Clostridiosi  
Le patologie del maiale / a cura di Paolo Martelli autori, G. Baricco ... [et al.]. - 1. ed. - Milano : Le 
Point Veterinarie Italie (PVI), 2013. - p 423-439 [Nr. Estr. 5502] 

 
 
Rosignoli° C  
Focolai di botulismo nel bovino : la percezione del  rischio è il primo passo per la prevenzione  
Mantovalleva & produce magazine. - Vol. 9 no 3 ( 2013). - p 38-41 [Nr. Estr. 5612] 

 
 
Rosignoli° C, Giorni E, Benevelli R, Cornelio F, Ar chetti° I, Faccini° S, Nigrelli° AD  
Indagini ematiche in bovini da carne "broutard" fra ncesi prima dell'esportazione verso 
allevamenti da ingrasso in Italia   = Blood investigations in French young beef cattle before 
exportation to fattening farms in Italy  
Large Anim Rev. - Vol. 19 no 4 ( 2013). - p 165-173. - 43 bib ref [Nr. Estr. 5412] 

 
Ogni anno l'Italia importa dalla Francia più di 850.000 bovini da ristallo "broutard" destinati agli 
allevamenti specializzati per l'ingrasso. Le principali perdite sanitarie in questi allevamenti sono 
riconducibili al "complesso della malattia respiratoria" o "bovine respiratory disease complex" 
(BRDC), patologia che coinvolge gli animali generalmente nelle prime settimane del ciclo produttivo. 
La BRDC è una malattia polifattoriale nella quale giocano un ruolo determinante numerosi fattori di 
rischio in grado di diminuire le capacità di difesa degli animali e aumentare l'esposizione ai patogeni. 
Lo scopo del presente studio è stato quello di valutare, mediante indagini su campioni di sangue 
prelevati a vitelli da ristallo prima dell'esportazione dalla Francia, alcuni elementi in grado di influire, 
direttamente o indirettamente, sulle capacità di difesa degli animali. Nello specifico, è stata ricercata 
la quantità di rame e di zinco nel siero, l'attività della GSHPx eritrocitaria, la quantità di tiroxina totale 
(T4), il tasso di emoglobina, la quantità di proteine totali e gamma-globuline nel siero, la presenza di 
anticorpi nei confronti di BHV1 e BRSV e la presenza di soggetti viremici per BVDV. Sono stati 
inseriti nello studio 293 vitelli, provenienti da 12 Dipartimenti e 8 Regioni della Francia. Gli animali 
con valori al di sotto di quelli di riferimento sono risultati pari all'80,5% per il rame, al 76,2% per lo 
zinco, al 78,1% per il GSH-Pxe, al 30,7% per l'emoglobina e al 78,8% per le gamma-globuline. 
Sostanzialmente nella norma i valori rilevati per T4 e per le proteine totali sieriche. Solo il 3,1% dei 
soggetti è risultato positivo per anticorpi nei confronti di BHV1 mentre per il BRSV sono risultati 
sieropositivi il 23,9% dei campioni. Nessun soggetto è stato individuato viremico per BVDV. Da 
questa indagine è emersa una diffusa carenza di rame, zinco, selenio nel campione di animali 
sottoposto ad analisi. Data l'importanza di questi oligoelementi, anche in relazione all'efficienza del 
sistema immunitario, una specifica integrazione della dieta dei bovini da carne allevati al pascolo in 
Francia sarebbe auspicabile. L'elevato numero di soggetti sieronegativi per BHV1 e BRSV 
suggerisce, invece, l'applicazione di un adeguato isolamento degli animali all'arrivo nei centri di 
ingrasso e la loro immunizzazione tempestiva nei confronti di questi due virus. 
 
Introduction - Every year Italy imports from France more than 850,000 young beef cattle reared at 
pasture, called "broutard", for fattening in specialized farms. The main health losses in these farms 
are due to "bovine respiratory disease complex" (BRDC), involving animals generally in the first 
weeks of the production cycle. BRDC is a multifactorial disease where a great number of rislc factors, 
able to decrease defensive capacity of the animals and increase exposure to pathogens, play a 
major role. Aim - The purpose of this study was to evaluate, through surveys on blood samples 
taken from calves prior to export from France, some of the factors that can affect the immune 
defenses of the animals. Materials and methods - We studied the amount of copper and zinc in 
serum, the activity of the erythrocyte GSHPx, the amount of total thyroxine (T4), the rate of 



hemoglobin, the amount of total protein and gamma-globulin, the presence of antibodies against 
BHV1 and BRSV and the presence of animals viremic with BVDV. 293 calves from 12 Departments 
and 8 Regions of France were included in the study. Results and discussion - Animals with values 
below the reference values were 80.5% for copper, 76.2% for zinc, 78.1% for GSH-PXE, 30.7% for 
hemoglobin and 78.8% for gamma-globulina. Normal values were found for T4 and total se-rum 
protein. Only 3.1% of the subjects were positive for antibodies against BHV1. For BRSV, 23.9% of 
the samples were seropositive. No calf was identified as viremic with BVDV. Conclusions - During 
this study, a copper, zinc and selenium deficiency was found in most of the subjects tested. 
According to these data, a specific supplementation of the diet of beef cattle kept on pasture in 
France is advisable. The high number of seronegative calves for BHV1 and BRSV suggests the 
application of an adeguate isolation of the animals upon arrivai in the fattening units and their rapid 
immunization against these two viruses. 
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The modeling approach to study infectious diseases has become increasingly popular in last 
decades. Models offer the opportunity to test the interaction between epidemics and surveillance or 
control measures to contrast them. Consequently, they can be useful tools to assess the 
performance of health policies in advance on their adoption or in condition of freedom from disease 
when no actual performance assessment is possible. In this work we study the impact of the 
introduction of a pathogen in a disease-free region as a consequence of livestock movement. The 
case of study is represented by the possible introduction of bovine tuberculosis (bTB) in the dairy 
cattle system of Emilia-Romagna Region, Italy. Currently the Region is bTB-free and surveillance for 
this disease is based on three pillars: systematic intradermal tuberculin testing of cattle over 
24-months of age, with three-year turnaround time, intradermal tuberculin testing on moved cattle 
and post-mortem inspection of slaughtered animals. The dairy farming system of the Region is 
constituted by closed housing of cattle with no grazing, therefore the only direct contacts among 
animals of different farms are through movement of cattle among farms, nearly exclusively for 
restocking. The goal of this study is to assess the effectiveness of current and alternative 
surveillance strategies in detecting the infection in the dairy farming system. To this purpose, we 
built an epidemiological model of both the within-farm and the between-farm bTB dynamics. 
Withinfarm dynamics is described by a Susceptible-Exposed-Infected model, while between-farm 
dynamics is described by a network model, in which nodes represent farms and links are constituted 
by possible cattle movements between farms. Preliminary results suggest that each pillar of the 
present surveillance has pros and cons. Intradermal tests on moved cattle and post-mortem 
inspection of slaughtered animals perform better in detecting outbreaks involving more than one 
farm (major outbreaks), while they perform worse for single-farm outbreaks. On the contrary, routine 
tests are less effective for major outbreaks and more effective for single-farm ones. Surveillance 
strategies alternative to the present ones have been explored by the model. 
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The ecological approach to the analysis of dísease dynamics has become relevant in the last three 



decades since the seminal work by Anderson and May in 1978. Thanks to the ability of parasites to 
move through the ecological continuum formed by wildlife, livestock and humans, the protection of 
any of these compartments from disease outbreaks has significant implications also for the health 
and well-being of the other two. In this work we investigated pathogen dynamics in a network of 
cattle farms following the introduction of an infected animal in a disease-free region. As a reference 
example we focused on bovine tuberculosis (bTB) in Emilia Romagna, Italy. This region is currently 
bTB-free and the surveillance is based on three strategies: on-farm systematic testing, testing of 
moved cattle and inspection at the slaughterhouse.  The goal of this study was to assess the 
effectiveness of current and alternative surveillance systems in detecting the infection in livestock. 
To do so, we built a simulation model describing both within-farm and between-farm bTB dynamics. 
The former was described by a Susceptible-Exposed-Infected model, while the latter by a network 
model where nodes represent farms and links cattle trade between farms.  The simulation model 
allowed us to quantify pros and cons of each surveillance strategy. Preliminary results suggest that 
tests on traded cattle and slaughterhouse inspection perform better than routine testing in detecting 
major outbreaks while the latter is better than the former for minor ones. 
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In 16 years of monitoring, the Manila clams (Tapes philiPpinarum) of the Sacca di Goro (Northern 
Adriatic Sea) always resulted negative for the presence of marine biotoxins. In May 2012 okadaic 
acid and its derivatives appeared for the first time in the area due to the presence of the toxic 
benthic dinoflagellate Prorocentrùm lima. Our work illustrates the management of the positive results 
for lipophilic biotoxins in the Manila clams: shellfish monitoring activities were increased in frequency 
and geographic coverage. On the basis of the obtained results a new sampling strategy was 
defined. 
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Nel maggio 2012 la Pianura Padana è stata colpita da una sequenza sismica di moderata intensità, 
ma distruttiva a causa della qualità di certa parte delle costruzioni. Le province di Modena e di 
Ferrara sono quelle in cui sono state rilevate le due scosse di magnitudo maggiore. Scopo del 
presente lavoro è quello di illustrare gli effetti rilevati sulla fauna ittica locale. In entrambe le province 
il fenomeno di mortalità è stato registrato circa 2 giorni dopo la prima scossa tellurica, ma non si 
esclude affatto che la moria sia iniziata poco prima della scossa principale del 20 maggio 2012. I 
sopralluoghi effettuati dalle Autorità Coinvolte (Servizi Veterinari, Polizia Provinciale e INGV), hanno 
consentito di localizzare più correttamente i bacini idrici colpiti e di quantificare, con la precisione 
consentita dalla spaventosa situazione contingente, l'entità delle perdite e le possibili cause 
(fuoriuscita di metano biogenico in concomitanza della crisi sismica). I dati sono anche discussi nel 
contesto della geochimica dei fluidi delle geosfere più superficiali: suoli ed acquiferi superficiali, che 



hanno recepito l'anomalia geochimica endogena con le conseguenze sulla fauna ittica, in linea con 
quanto spesso avvenuto all'estero. In particolare 2 giorni dopo la prima scossa tellurica del 20 
maggio 2012 il Servizio Veterinario dell'AUSL di Modena, ha eseguito un sopralluogo nel Cavo 
Vallicella (Finale Emilia, MO) in un 'area prossima all'epicentro rilevando una consistente mortalità di 
fauna ittica. Subito dopo la nuova distruttiva scossa del 29 maggio 2012 un ulteriore episodio di 
mortalità di massa di pesci si è manifestato non lontano dal secondo epicentro (Canale Diversivo, 
San Prospero s/S, MO), mettendo in luce l'estrema corrispondenza biunivoca tra le due aree 
epicentrali e i due diversi settori di morte ittica. In nessuno dei due interventi effettuati dal Servizio 
Veterinario di Modena è stato possibile eseguire campionamenti per le indagini di laboratorio. Il 22 
maggio, il Servizio Veterinario dell'AUSL di Ferrara ha eseguito un sopralluogo su alcuni bacini idrici 
della provincia. La mortalità di pesci è stata confermata ma non è risultata quantitativamente 
imponente. Sono stati invece eseguiti anche campioni di pesci, acqua e gas da parte dell'INGV in 
termini areali. Sulle carcasse conferite si è proceduto ad eseguire esami anatomopatologici, 
parassitologici, batteriologici, virologici. I campioni di acqua sono stati sottoposti a ricerca di 
cianobatteri potenzialmente tossici e di cianotossine. In fase di prelievo si è proceduto all' 
identificazione di specie delle carcasse. Per entrambe le province la maggior parte degli esemplari, 
pari a circa 1'80% del totale, apparteneva alla specie Siluro d'Europa (Silurus glanis), spesso con 
esemplari di oltre 2,5 metri di lunghezza. Le altre specie coinvolte sono: carpa (Cyprinus carpio), 
lucioperca o sandra (Stizostedion lucioperca), abramide (Abramis brama), carpa erbivora o amur 
(Ctenopharingodon idellus). Non si può escludere che soggetti di più piccole dimensioni possano 
essere sfuggite o sottostimate a causa dei rapidi processi putrefattivi favoriti dalla buone condizioni 
metereologiche. La ricerca di cianotossine ha dato esito negativo. Gli esami virologicì, batteriologici 
e parassitologici sono risultati tutti negativi. L'esame necroscopico ha rivelato, con una certa 
costanza, una alterazione a carico della vescica natatoria che presentava la camera posteriore quasi 
vuota e la camera anteriore molto tesa, con la tunica esterna lacerata. Questo potrebbe avere un 
significato importante per le funzioni stesse della vescica natatoria. Nella valutazione delle possibili 
cause di morte dei pesci vanno tenuti presenti molti fattori: liberazione di gas dal sottosuolo, 
alterazioni morfo-funzionali della vescica natatoria, la stagione e le condizioni meteorologiche. La 
quantità di pesci morti nella province di Modena e Ferrara è stata stimata, rispettivamente, attorno a 
12-14 e 250 quintali. 
 
 

 
 
Ruggeri° J, Pesciaroli M, Gradassi° M, Martinelli° N, Zanoni° M, Pasquali P, 
Alborali° LG, Ammendola S  
Efficacy of attenuated Salmonella typhimurium znuAB C against salmonellosis in pigs  
LXVII Convegno Nazionale della Societa' Italiana delle Scienze Veterinarie (SISVET) : 17-19 
Settembre 2013, Brescia : abstracts / [s.l. : s.n., 2013]. - p 68. - 1 bib ref [Nr. Estr. 5477]  
Convegno Nazionale della Societa' Italiana delle Scienze Veterinarie (SISVET)  (67.  : Brescia  : 
17-19 Settembre 2013) 

 
Pigs play an important role in transmission of salmonellosis to humans. Meat contamination with 
Salmonella spp is considered by European community an important risk factor for human 
salmonellosis, recently, 26.9% of human cases were attributed to the consumption of pork products 
in Europe. The use of antibiotics for controlling or preventing Salmonella is not regarded as an 
option because Salmonella spp. Is an intracellular pathogen and there is an high risk of resistance 
development. Vaccination may represent an attractive and promising alternative tool to reduce 
salmonellosis in the swine population and limit the prevalence of healthy carriers at abattoir. In a 
recent study, we demonstrated that S. Typhimurium lacking the ZnuABC transporter (S. 
Typhimurium  znuABC) is a promising candidate live vaccine in different mouse models of S. 
Typhimurium infection. Now, we test safety and immunogenicity of the vaccine in pigs. Four groups 
of pigs of 80 – 100 days of age were enrolled in the study. Pigs were divided into 4 groups. Groups 
A, B, C were of 6 animals; group D was of 8 animals. Groups A and B were vaccinated orally with a 
dose of 5x108 or 5x107 CFU of S. Typhimurium  znuABC, respectively. Group C was 
intramuscularly vaccinated with 2x109 CFU of a formalin inactivated S. Typhimurium ATCC14028 
adsorbed on aluminium hydro-oxide and boosted 14 days after with the same dose. Saline solution 
was administrated at Group D, used as naïve control group. Thirty-four days after vaccination, all 



groups of animals were challenged orally with 4x108 CFU of fully virulent S. Typhimurium. Clinical 
signs of salmonellosis, faecal shedding and organ colonization were used as parameters to assess 
the protection induced by vaccination. After the challenge, pigs vaccinated with the attenuated S. 
Typhimurium  znuABC strain did not display clinical signs of salmonellosis (fever or diarrhoea). 
Moreover, they shed virulent S. Typhimurium ATCC 14028 significantly less and their organs result 
less colonized compared to the control groups. The results here reported show that the oral 
administration of the attenuated S. Typhimurium  znuABC strain, following by a challenge infection 
with a virulent S. Typhimurium strain, reduces the clinical signs, organ colonization and shedding of 
the virulent strain. These results are in agreement with our previous studies in the mouse models of 
salmonellosis. Coupled with our results demonstrating the safety and immunogenicity of S. 
Typhimurium  znuABC, these findings extend the validity of this candidate attenuated strain as a 
useful mucosal vaccine in pigs. 
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The trial was aimed at assessing the potential rate of Oregano essential oli in the prevention of the 
recrudescence of dysentery in pigs recovered from Swine Dysentery (SD) after antibiotic treatment. 
The efficacy has been evaluated by measuring the clinical signs (score) of dysentery and the 
re-isolation of Brachyspira hyodysenteriae (Bh) from individuality collected faecal samples and the 
daily weight gain.  Twenty pigs suffering from dysentery, ageing 65 days, were selected from a farm 
with a history of SD.The day after the arrivals (day 1) alt the animals enrolled, suffering from 
dysentery (confirmed by microbiological investigation from their feces), have been treated with 
Tiamulin intramuscularty at the effective dose to Bh.At day 5 (recovering from dysentery) the animals 
have been randomly divided into two groups and identified by a numbered ear tag. Pigs belonging to 
group A have been fed with a commercial feed with the inclusion of Natural Oregano Essential Oil at 
37.5 ppm (Dosto Green at the dosage of 500 ppm) and group B received a commercial feed without 
any additive. Ail pigs have been examined and scored twice a day for diarrhoea,  levet of 
consciousness, appetite, dehydration. The clinical observations where aimed at assessing the 



appearance of recrudescence of the watery/mucous-hemorrhagic diarrhoea (dysentery).At the 
arrival, at 5 (end 'of Tiamutin treatment), 10, 17, 24, 31 and 38 days fecal rectal samples were 
collected. On fecal samples microbiological exams have been carried on. In the treated group (A) we 
observed: no recrudescence of dysentery from day 5 to 38 days of treatment (in untreated/control 
animals the rate was 19.5%); no isolation of B.h. compared to 62.5% of the controls; an increase of 
the average daily weight gain (85 gr/day). 
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The wild boar (Sus scrofa) population density is increasing worldwide, leading to a higher contact 
rate among anima( hosts. The knowledge of diseases circulating in wildlife populations is important 
for wiid species conservation, livestock production and for public health. In this paper, the authors 
report the wild boar health status from a monitoring programme of wildlife diseases in 
Emilia-Romagna region, Italy. Samples from 54,802 wild boars were collected during six hunting 
seasons. No antibodies against Classical swine fever virus (CSFV) were detected, while the ADV 
prevalence rates were 31.9%, 35.2%, 21.6%, 31.3%, 31.7% and 27.5% in 2006, 2007, 2008, 2009, 
2010 and 2011 respectively. Seroprevalence to Toxoplasma gondii was 16.7% and Trichinella spp. 
larvae were detected in one out of 54,801 wild boars. The parasite was identified as Trichinella 
pseudospiralis by multiplex polymerase chain reaction (PCR). The monitoring plan showed the 
circulation of Brucella suis biovar 2 in the regional wild boar population and the absence of 
Mycobacterium bovis. 
 
 

 
 
Russo M, Invernizzi° A, Gobbi A, Radaelli E  
Diffuse scaling dermatitis in an athymic nude mouse   
Vet Pathol. - Vol. 50 n 4 ( 2013). - p 722-726. 11 bib ref [Nr. Estr. 5163] 

 
This report describes the clinicopathological features of a case of diffuse scaling dermatitis that 
occurred in a 6-week-old female athymic nude (CrTac:NCr-Foxn1) mouse. Gross presentation was 
suggestive of Cotynebacterium bovis infection (scaly skin disease). However, C. bovis was not 
isolated from the skin of the affected animal or from the skin of unaffected CrTac:NCr-Foxn nu mice 
housed in the same cage or room. Staphylococcus xylosus was instead isolated in high numbers 
from the skin lesion, whereas only a few colonies were recovered from the skin of unaffected mice. 
Microscopically, the affected skin was characterized by chronic hyperplastic and hyperkeratotic 
dermatitis with focal uicerations, extensive serocellular crusts, and intralesional clusters of 
Gram-positive coccoid bacteria. Although gross presentation of the reported case was suggestive of 
C. bovis infection, epidemiological, histopathological, and bacteriological findings definitively ruled 
out an outbreak of scaly skin disease. A diagnostic hypothesis of hyperplastic and hyperkeratotic 
dermatitis associated with opportunistic S. xylosus infection was formulated based on increased 
bacterial burden and presence of intralesional Gram-positive coccoid bacteria. 
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La Rainbow Trout Gastro Enteric Syndrome (RTGE) è una patologia sostenuta da Candidatus 
arthromitus batterio strettamente anaerobio e non coltivabile in vitro; è stata diagnosticata per la 
prima volta in Europa nel 1992 nella trota iridea (Oncorhynchus mykiss) e in Italia nel 2001. Negli 
anni successivi si è diffusa nella maggior parte della troticoltura nazionale. La RTGE si manifesta 
con rapida comparsa dei sintomi, elevata morbilità (50-70%), bassa mortalità (sotto 1%) e da un 
netto calo delle performances zootecniche. Colpisce preferibilmente le trote di peso superiore ai 
100gr. Le manifestazioni cliniche sono caratterizzate da enterite catarrale con produzione di feci 
collose e biancastre cui si accompagna un forte calo dell'assunzione dell'alimento. L'emissione di 
feci alterate contribuisce inoltre al deterioramento delle condizioni ambientali della vasca. Il quadro 
necroscopico è caratterizzato da un'enterite catarrale coinvolgente l'intero tratto gastroenterico. Il 
maggior interessamento si ha tuttavia nel tratto distale, dove si può evidenziare un'intensa iperemia 
della parete enterica associata a proctite. Non sono chiari i meccanismi per cui C. arthromitus possa 
proliferare nell'intestino a tal punto da indurre la malattia. E' noto che i focolai avvengono in estate 
quando la temperatura dell'acqua supera i 14-15°C. La stagionalità e l'elevarsi della temperatura 
dell'acqua sono quindi elementi costanti negli episodi descritti anche se tuttavia sono stati segnalati 
casi sporadici a temperature inferiori. Nel presente lavoro è descritto un focolaio di RTGE 
caratterizzato da un andamento atipico. In un allevamento della pianura padana con trote da 50-60 
grammi, alimentato con acqua risorgiva della temperatura di circa 13°C, si sono osservate nel mese 
di gennaio le manifestazioni cliniche tipiche della RTGE. Gli esami di laboratorio hanno messo in 
evidenza gruppi di batteri filamentosi, segmentati, Gram positivi riferibili a C. arthromitus nel 
contenuto intestinale, esaminato a fresco e nelle sezioni istologiche dell'intestino. In particolare i 
ciechi pilorici mostravano un'enterite desquamativa e gruppi di batteri filamentosi frammisti al 
materiale necrotico. Le cause che hanno permesso lo svilupparsi della RTGE in giovani trote 
durante il periodo invernale potrebbero, a nostro avviso, essere legate ad un evento stressante che 
ha predisposto lo sviluppo di C. arthromitus. L' anamnesi remota riferiva che nel mese di dicembre si 
era verificato un episodio di malattia branchiale con grave ipossia. La patologia era riconducibile alla 
presenza di liquame nella risorgiva di alimentazione dell'allevamento. Il repentino e anomalo 
aumento del carico organico ambientale e l'ingestione delle particelle sospese ha causato in un 
primo momento una branchite acuta occlusiva e secondariamente potrebbe aver contribuito ad 
alterare la microflora intestinale favorendo così lo sviluppo del patogeno. L'intervento terapeutico 
con mangime medicato (flumequina) per 5 giorni ha determinato la pressoché totale scomparsa 
della patologia, che non si è più ripresentata successivamente in allevamento. 
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Little is known about cardiac pathology of Bluefin Tuna. Aim of this work is to evaluate gross and 
histopathological cardiac lesions of regularly fished tuna. Sixteen hearts of Bluefin tuna (Thunnus 
thynnus) fished in the Ligurian Sea of Italy were examined. Weight and measures (length of the 
caudal furca) were recorded, and samples were collected on boat and stored in 4% buffered formalin 



for gross and histologic investigations, stained with Haematoxylin-Eosin, Periodic Acid Schiff, 
Toluidine blue and Alcian blue. Gender was determined by macroscopic observation of the gonads. 
The age of all animals was estimated by counting the bands of skeletal growth on the first fin rays of 
the first dorsal fin. Serial sections 1.0 mm thick of the condyle base were obtained, dried for 24 hrs, 
observed with a stereo microscope, and the number of rings was counted to assign an estimated 
age. Eight males and 8 females aged between 3 and 12 years were analyzed. Macroscopically in 
two cases the hearts showed a fibrinous pericarditis also associated, in a further case, with small, 
variably shaped, 1-2 mm in diameter nodules, scattered on the surface of the atrium, epicardium and 
bulb. In the latter case the myocardium revealed a focal, white, dry, well demarcated nodule, with a 
necrotic core. Histological examination of the pericardium showed in three cases a fibrinous 
pericarditis associated with diffuse mononuclear cells, in one case a perivascular cuffing, and in 
another case Ichthyophonus spp. granulomas. The myocardium showed in 10 cases myocarditis, in 
4 cases focal fibrosis, in 3 cases Ichthyophonus spp. granulomas, in 2 cases arteritis, in one case a 
focal replacement of the fibers by adipose tissue, and in one case arteriolar stenosis. Flogosis was 
present in six cases and in one case Ichthyophonus spp. Granulomas were observed in the bulb. 
Endocardiosis (11 cases), endocarditis (9 cases), thrombi (5 cases), Lambl’s excrescences (4 
cases), and valvulitis (1 case) were histologically detected in the endocardium. Heart lesions of 
Bluefin Tuna are very complex and appear different in prevalence and severity, compared to lesions 
observed in other fishes catched in the Ligurian Sea. Most of the lesions show an inflammatory or 
degenerative pattern, with a low prevalence of a parasitic etiology. It is relevant the finding of a few 
cases of Ichthyophonus spp. infection, already reported as associated with adverse flesh quality and 
possibile losses, although without any zoonotic implication. Further studies on the etiology of these 
lesions are needed to better understand their pathogenesis, and to compare these data with cardiac 
pathology of mammals and humans. 
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We identified a novel papillomavirus (CePV1) in a fibropapilloma of a 1.5 year old male red deer 
(Cervus elaphus) shot in the Italian Alps in Brescia province. PV particles were first observed by 
electron microscopy and PV DNA was then identified by PCR using degenerate primers. 
Subsequently we cloned the entire genome and determined its complete sequence. CePV1 genome 
is 8009 bp long and contains all 9 ORFs and the long untranslated regulatory region characteristic 
for Delta-papillomaviruses. Pairwise nucleotide alignments and phylogenetic analyses based on 
concatenated E1-E2-L1 ORFs allowed to determine the highest similarity with the Capreolus 
caprelus papillomavirus CcaPV1. The analysis of the host–parasite phylogenetic tree interactions 
suggest the co-divergence of CePV1 and C. elaphus while the identified topological incongruences 
leading us to speculate that CcaPV1 could eventually be the result of an earlier host switch event. 
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Chikungunya virus (CHIKV) is a mosquito-borne alphavirus that re-emerged in 2004 and has caused 
massive outbreaks in recent years. The lack of a licensed vaccine or treatment options emphasize 
the need to obtain more insight into the viral life cycle and CHIKV-host interactions. Infectious cDNA 
clones are important tools for such studies, and for mechanism of action studies on antiviral 
compounds. Existing CHIKV cDNA clones are based on a single genome from an individual clinical 
isolate, which is expected to have evolved specific characteristics in response to the host 
environment, and possibly also during subsequent cell culture passaging. To obtain a virus expected 
to have the general characteristics of the recent E1-226V CHIKV isolates, we have constructed a 
new CHIKV full-length cDNA clone, CHIKV LS3, based on the consensus sequence of their aligned 
genomes. Here we report the characterization of this synthetic virus and a green fluorescent 
protein-expressing variant (CHIKV LS3-GFP). Their characteristics were compared to those of 
natural strain ITA07-RA1, which was isolated during the 2007 outbreak in Italy. In cell culture the 
synthetic viruses displayed phenotypes comparable to the natural isolate, and in a mouse model 
they caused lethal infections that were indistinguishable from infections with a natural strain. 
Compared to ITA07-RA1 and clinical isolate NL10/152, the synthetic viruses displayed similar 
sensitivities to several antiviral compounds. 3-deaza-adenosine was identified as a new inhibitor of 
CHIKV replication. Cyclosporin A had no effect on CHIKV replication, suggesting that cyclophilins 
-opposite to what was found for other +RNA viruses- do not play an essential role in CHIKV 
replication. The characterization of the consensus sequence-based synthetic viruses and their 
comparison to natural isolates demonstrated that CHIKV LS3 and LS3-GFP are suitable and 
representative tools to study CHIKV-host interactions, screen for antiviral compounds and unravel 
their mode of action. 
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Background: Running from 2010 to 2013, the ESNIP 3 (http://www. esnip3.eu/index.html) represents 
the only organised surveillance network for influenza in pigs in Europe. Objectives: ESNIP 3 aims to 
expand the knowledge on the epidemiology and evolution of SI virus (SIV) in European pigs and to 
strengthen interactions with human and avian surveillance networks. Methods and Materials: Of 24 
participants, 16 are actively involved in swine influenza surveillance. Activities have focused on the 
exchange of information on surveillance systems and standardisation of methods. To confirm that 
laboratories were capable of detecting relevant SIV subtypes, a PCR ring trial was arranged. Also in 
order to confirm the performance of the selected HI protocol to be used for preliminary antigenic 
subtyping, a standard panel of five sera and antigens was prepared for four testing laboratories. 
Results: Passive surveillance is used in most countries. Selected virus isolates have been collected 
and curated in a central virus bank at AHVLA, UK. These isolates are subjected to detailed antigenic 
(HI assay characterisation using swine hyperimmune monospecific sera and antigenic cartography) 
and genomic (full genome sequencing) characterisation. The results of the PCR ring trial showed 
that all 12 laboratories employed diagnostic tests capable of detecting all relevant circulating SIV 
subtypes, including the 2009 pandemic variant H1 N1 (H1 N1 pdm09), although some differences in 
sensitivity and specificity were seen. Reference panel testing by HI assay in four laboratories 
revealed small differences in obtained titres, but in general the consistency was good. In most 
countries, the European subtypes avian-like (av)H1N1, H1N1pdm09, H1N2 and H3N2 constituted 
the dominating subtypes since November 2010. H1N1pdm09 viruses have been isolated at an 
increasing prevalence in some countries, likely indicating that this subtype has become established 



in the swine population. In contrast, the H3N2 subtype has not been isolated in some geographic 
areas whereas it was prevalent in other parts of Europe. Conclusion: The ESNIP 3 project will 
improve SI diagnostics and aid pandemic preparedness and planning for human influenza whilst 
providing an evidence base for decisions relating to animal health. This work was supported by the 
ESNIP3 project (Grant #259949, headed by Prof. IH Brown; AHVLA, UK). 
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A retrospective study was designed to determine the seroprevalence of Schmallenberg virus (SBV), 
a new Orthobunyavirus first reported in Germany in late 2011, in domestic ruminants, sheep and 
goats, from province of Brescia, in particulary in Valle Camonica, Lombardy (Italy). An competitive 
enzyme-linked immunosorbent assay was used to screen serum samples collected within the 
national plan for the control of brucellosis in 2012 and 2013. The overall seroprevalence was 
521/960 (54%) and 458/1711 (26.7%) recorded in sheep and goats, respectively, in 2013. This study 
demonstrate the presence of antibodies to SBV in Italian ruminants and that a considerably higher 
percentages of seropositive sheep and goats were detected in 2013 respect to 2012. 
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The endemic non-pathogenic Australian rabbit calicivirus RCV-A1 is known to provide some cross 
protection to lethal infection with the closely related Rabbit Haemorrhagic Disease Virus (RHDV). 
Despite its obvious negative impacts on viral biocontrol of introduced European rabbits in Australia, 
little is known about the extent and mechanisms of this cross protection. In this study 46 rabbits from 
a colony naturally infected with RCV-A1 were exposed to RHDV. Survival rates and survival times 
did not correlate with titres of serum antibodies specific to RCV-A1 or cross reacting to RHDV, but 
were instead influenced by the time between infection with the two viruses, demonstrating for the 
first time that the cross protection to lethal RHDV infection is transient. These findings are an 
important step towards a better understanding of the complex interactions of co-occurring 
pathogenic and non-pathogenic lagoviruses. 
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Leptospirosis is a notifiable zoonosis, ruled by the “Regolamento di Polizia Veterinaria” (DPR 
320/54). Nowadays, leptospirosis is a re-emerging widespread infectious disease probably 
worldwide underestimated. The National Reference Centre for Leptospirosis (NRCL) evaluated the 
distribution of such important zoonosis in Italy with the cooperation of all the other Istituti 
Zooprofilattici Sperimentali (IIZZSS). Serological data obtained during the two year period 
2010-2011 by each laboratory were collected by the NRCL. The microscopic agglutination test 
(MAT) is the standard serological test, as described by the OIE guidelines. The panel of antigens is 
composed by 8 serovars which are representative of the serogroups known to exist in the Italian 
area. Sera samples showing titers higher than the MAT cut-off of 1:100 against one or more 
serovars were considered positive. Serological data were analysed and grouped on the basis of low 
(= 1/100), medium (= 1/400) and high titers (= 1/800) detected against only one serovar. During the 
two year period, 43935 sera samples collected from different animal species were analyzed. Bovine 
(46.86%), swine (27.46%), ovine and goat (7.35%), dog (6.89%) and wild boar (4.52%) samples 
were delivered to the Laboratories more frequently than the equine and other domestic species sera. 
6279 samples (14.3%) resulted positive at MAT with titers higher than (=) 1/100. Data analysis 
showed that the most common serogroups in Italy are: Australis in dog, wild boar, horse, hare, swine, 
fox and rodents; Sejroe in cattle, sheep, goat and buffalo; Icterohaemorrhagiae in dog, goat and fox; 
Pomona in swine and wild species; Grippotyphosa in hare. The purpose of this work was to update 
the knowledge about the prevalence and the distribution of leptospirosis in Italy throughout the 
collection and the elaboration of serological data given by the IIZZSS and concerning the 2010-2011 
serological activity. The creation of a network able to collect all national laboratory data could be 
useful for the surveillance of leptospirosis in Italy. Furthermore, the exchange of these information 
between the Italian and International Health Institutions should be supported. 
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A hydrolysable tannin extracted from chestnut (SaviotaN®) was tested for efficacy in controlling the 
proliferation of Clostridium perfringens in the gut of broiler chickens challenged via oral gavage first 
with coccidia (Eimeria tenella, Eimeria acervulina, Eimeria maxima) at the age of 10 days, and then 
with Clostridium perfringens at the age of 15 days. We randomly allocated 150 broiler chickens 
within 5 poultry isolators (30 birds each). Dietary treatments consisted of a basal diet (C) composed 
of corn [575 g/kg on dry matter (DM)] and soybean meal (100 g/kg DM), barley bran (220 g/kg DM), 



corn gluten feed (30 g/kg DM), soybean oil (25 g/kg DM), vitamin mineral premix (49.5 g/kg DM), 
and four other diets obtained by adding chestnut tannin extract (1.5, 3, 5, and 12 g/kg during week 1, 
10.0 g/kg during week 2, and 8.0 g/kg during the last two weeks, respectively) to C. At the age of 20 
days, 15 birds/group were euthanised and individually examined for the level of gut infection by 
counting Clostridium perfringens and macroscopic gut lesions. Results demonstrated that chestnut 
tannin gave significant results even at low concentration levels in the feed (1.5 to 3.0 g/kg), but was 
actually efficient in controlling necrotic enteritis at levels =5.0 g/kg. The treatment (12.0 g/kg during 
the first week and 8.0 g/kg during the last two weeks of age) resulted very efficient in controlling the 
proliferation of Clostridium perfringens and in reducing the severity of gut damage compared to the 
untreated infected group 
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Previous studies indicated an active role of bovine forestomachs in the response to alimentary 
disorders (2), as well as to inflammatory and infectious processes in both the gastro-intestinal tract 
and elsewhere (1). In this respect, we showed on cows reared in an experimental station the 
potential of bovine forestomachs to receive, elaborate and produce signals and mediators of the 
innate immune response (3). The epithelial cells of the forestomachs reacted to the disturbances of 
the fermentation processes due to improper diets, and the inflammatory response could be 
sustained by infiltrating leukocytes, which secreted cytokines in the rumen liquor. The aim of this 
study was the evaluation of leukocytes and cytokines in the rumen liquor under field conditions as a 
new diagnostic approach to identify metabolic and inflammatory diseases of the ruminant species. 
Rumen fluid was collected by rumenocentesis from 116 dairy cows from 11 farms about 6 hour after 
the main morning meal. Non-bacterial mononuclear cells (NBMC) were isolated by centrifugation on 
Ficoll-Hypaque (1.083 g/ml) and used for flow cytometry experiments (for discrimination of different 
leukocyte populations) or RNA extraction (for CD45 gene expression by Real-time PCR). The 
detection of IFN-gamma was performed by ELISA on rumen fluid samples. In the same samples pH 
and volatile fatty acids (VFA) were measured. In the rumen fluid of clinically healthy animals (early 
and mid lactation) a low expression of CD45 gene, a low leukocyte infiltration-mainly consisting of 
B-cells (<1 % of NBMC) - and a very low concentration of any inflammatory cytokine (< 30 pg/ml) 
were observed. Significant divergences from this pattern (high expression of CD45 gene, different 
profile of leukocyte infiltration, higher levels of inflammatory cytokines) suggested a risk condition, 
which was related to the metabolic and immunologic profile of the animal. The analysis of the data 
showed that each farm had a specific profile for its animals. The ruminal pH ranged from 5.3 to 6.7 
and was negatively related to the total VFA. No clear link was found between pH and leukocyte 
infiltration. CONCLUSIONS: The dairy farms could be ranked according to a risk score using the 
mentioned inflammatory markers from rumen fluids. These markers could integrate the usual, 
consolidated information (e.g. rumen pH and VFA, milk cell counts, drug consumption). The 
veterinary practitioner could take advantage of this additional diagnostic approach for a more 
comprehensive assessment of the metabolic diseases and of the inflammatory conditions of dairy 



cattle. 
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The aim of this experiment was to evaluate the effect of hyper-immunisation of gilts on productive 
and health status of their progenies. The experiment was conducted in a farrow-to-finish commercial 
farm in Mantova (Italy). A total of 48 sows (32 gilts and 16 mature sows) were used for the 
experiment and managed as follows: 16 gilts (GILT) under usual vaccination program (Aujeszky, 
PRRS, Erysipela, Parvovirus); 16 gilts (H-GILT) were hyper-immunised adding the ones against 
circovirosis and colibacillosis; and mature sows (SOW), parities 3-6, under usual vaccination 
program. Fostering was allowed within sows in the same treatment group. Three nursery rooms, 
including 12 pens each (12 pigs/pen; 4 pens/treatment and room) were used. Pigs were weighed at 
birth, weaning (about 21 days of age) and at the end of nursery period (63 days of age). Average 
daily gain (ADG) was calculated in lactation and in nursery periods. Percentage of mortality and 
ADG of piglets were analysed by GLM models using glimmix and GLM procedures of SAS. In 
lactation,ADG was higher in SOW than in GILT pigs, while H-GILT group did not differ from any of 
them. However, both SOW and H-GILT pigs showed a similar ADG in nursery period, being higher 
than in GILT pigs (P=0.013). Consequently, final body weight was lower (P=0.0001) in GILT (14.6kg) 
than in H-GILT (16.2kg) and SOW (16.6kg) pigs. Percentage of mortality was lower in SOW than in 
GILT pigs, especially in the nursery period (0.64% vs 7.04%; P=0.02). In this sense, antibiotic 
interventions, especially against diarrhoea, were also higher in GILT than in SOW pigs, while H-GILT 
were in between closer to GILT group. In conclusion, hyper-immunisation of gifts was efficient to 
improve productive performance and health status of their progeny during Eactation and nursery 
periods. 
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Recent evidences have demonstrated that the presence of low pathogenic avian influenza viruses 
(LPAIV) may play an important role in host ecology and transmission of avian influenza viruses (AIV). 
While some authors have clearly demonstrated that LPAIV can mutate to render highly pathogenic 
avian influenza viruses (HPAIV), others have shown that their presence could provide the host with 



enough immunological memory to resist re-infections with HPAIV. In order to experimentally study 
the role of pre-existing host immunity, chickens previously infected with H7N2 LPAIV were 
subsequently challenged with H7N1 HPAIV. Pre-infection of chickens with H7N2 LAPIV conferred 
protection against the lethal challenge with H7N1 HPAIV, dramatically reducing the viral shedding, 
the clinical signs and the pathological outcome. Correlating with the protection afforded, sera from 
chickens primed with H7N2 LPAIV reacted with the H7-AIV subtype in hemagglutination inhibition 
assay and specifically with the N2-neuraminidase antigen. Conversely, subsequent exposure to 
H5N1 HPAIV resulted in a two days-delay on the onset of disease but all chickens died by 7 days 
post-challenge. Lack of protection correlated with the absence of H5-hemagglutining inhibitory 
antibodies prior to H5N1 HPAIV challenge. Our data suggest that in naturally occurring outbreaks of 
HPAIV, birds with pre-existing immunity to LPAIV could survive lethal infections with HA-homologous 
HPAIV but not subsequent re-infections with HA-heterologous HPAIV. These results could be useful 
to better understand the dynamics of AIV in chickens and might help in future vaccine formulations. 
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Background: Next generation sequencing (NGS) technology provides high speed and throughput 
that can produce an enormous volume of data with increasing applications in several fields of 
research including virology. The evolution of influenza A viruses represents a major challenge for 
both human and animal health. Influenza A viruses may cross species barriers and transmit to 
humans with the potential to cause pandemics. Swine are susceptible to infection with a subset of 
both avian and human influenza A viruses subtypes, representing a "mixing vessel" able to generate 
novel reassortant viruses. Objectives: To promptly investigate the dynamics of Swine Influenza A 
viruses (SIV), we are developing a rapid sequencing method using the lon Torrent PGM sequencing 
platform. Methods and Materials: We amplified the 8 genome segments of Influenza A virus by a 
multiplex RT-PCR (PathAmpTM Flu A Reagents) and submitted to standard sequencing reaction on 
the lon Torrent PGM. Base calling, alignment and coverage analysis were carried out with the 
Torrent Suite Software. Results: We successfully sequenced 36 SIV isolates belonging to different 
subtypes (H1 N1, H1 N2 and H3N2), collected in Northern Italy from 1998 to 2012. NGS method 
was compared to the Sanger sequencing method on a single H1N1pdm isolate. The sequence 
obtained with the two techniques showed 100% nucleotide Identity We compared the output of two 
chips with a mean throughput of 10 Mb (314) and 100 Mb (316) using 10 samples per chip. The 
obtained throughputs were respectively 105 Mb and 450 Mb. The average base coverage depth of 
the 10 samples ranged between 400x and 800x with a mean uniformity of coverage of 94.4% for the 
314 and 1900x and 3500x with a mean uniformity of coverage of 95% for the 316. Conclusion: Our 
results show the accuracy of NGS to define the full length sequence of Influenza A genome. The 
high throughput obtained so far indicates that we can multiplex more than 10 samples in a 316 chip. 
Additional experiments are needed to define the maximum number of samples loadable in a single 
chip to obtain a reliable consensus sequence. 
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A tuberculosis (TB) outbreak caused by Mycobacterium bovis occurred in a mixed herd of three 
cattle and eighteen goats in Northern Italy in 2005. All the cattle were removed, as opposed to the 
co-existing goats, who remained in the farm and were not subsequently tested by the official 
intradermal tuberculin test. At the beginning of May 2006, a 7-day old calf was introduced into the 
herd from an officially TB-free (OTF) farm. On October 2006, tuberculous lesions were detected at 
the slaughterhouse in the same animal. The following epidemiological investigation on the herd 
highlighted a clinical suspicion of TB in one goat out of 35, and visible lesions were found at 
necropsy in the respiratory and intestinal tracts. Bacteriological culture and molecular tests 
confirmed the presence of M. bovis in both animals. Spoligotyping and Mycobacterial Interspersed 
Repetitive Units – Variable Number of Tandem Repeats (MIRU-VNTR) showed the same genomic 
profile of the previous breakdown occurred in 2005. Since this profile has never been described in 
Italy, these findings suggest the probable transmission of TB within the farm among cattle and goats.   
The remaining 34 goats were also tested by single intradermal cervical comparative tuberculin 
(SICCT) test, Interferon (IFN)-  assay and ELISA for antibody to M. bovis. The SICCT test and the 
IFN-  showed a good concordance with 20 and 19 positive reactors, respectively. By ELISA we 
found 12 Ab-positive animals, seven of which had not been detected by the tests for cell-mediated 
immunity. Finally, 15 goats were found positive for gross lesions at necropsy.  The in vivo tests 
revealed a total of 27 positive animals out of 35, which highlights the usefulness of the serology in 
parallel with SICCT and IFN-  when an advanced stage of infection is suspected. Moreover, our 
results confirm the necessity for adopting the official tuberculin test on goats co-existing with cattle. 
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Recent evidence of the occurrence of atypical Chlamydiaceae strains in pigeons, different from the 
established Chlamydiaceae, requires the development of a specific and rapid detection tool to 
investigate their prevalence and significance. Here is described a new real-time PCR assay that 
allows specific detection of atypical Chlamydiaceae from pigeons. The assay has been used to 
assess the dissemination of these strains in field samples collected from Parisian pigeon populations 



in 2009. The results suggest a limited dissemination compared to the usually higher prevalence of 
Chlamydia psittaci that is the main species associated with avian chlamydiosis. 
 
 

 


