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We investigated the impact of CHIKV strains on some Aedes albopictus (Skuse) reproductive 
parameters and the possibility of vertical transmission. Two strains were collected in the area where 
the epidemic occurred in 2007, one isolated from mosquitoes, the other one isolated from a viraemic 
patient. Different types of blood meals, either infected or non-infected, were offered to Ae. albopictus 
females, that were then analyzed at increasing time post infection. The virus titre, measured by two 
RT-PCR methods in the blood meals, influenced the rate of infection and the rate of dissemination of 
CHIKV in Ae. albopictus body. We found individual variability with respect to the 
infection/dissemination rates and their latency both considering the female's body and appendages. 
The hatching rate was significantly lower for the eggs laid by the infected females than for the 
control eggs, while the mortality during the larval development (from first instar larva to adult 
emergence) was similar among the progeny of infected and non-infected female groups. Our 
findings seem to support the hypothesis that the vertical transmission is a rare event under our 
conditions, and that a certain time period is required in order to get the ovarioles infected. Field 
observations conducted during the Spring 2008 showed no evidence of the presence of infected 
overwintering progeny produced by Ae. albopictus females infected during the 2007 outbreak. 
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Since the first signaling of West Nile virus (WNV) in, Italy in 2008, a surveillance system was set in 
Emilia-Romagna region. This system includes also an entomological part consisting in sampling 
mosquitoes by attrattive traps (baited by carbon dioxide), identification and pool grouping of 
mosquitoes, and screening of the obtained pools by biomolecular tools. This mosquito based 
surveillance allowed the detection on WNV from 2008 to 2010 and of anther Flavivirus, Usutu virus 
(USUV), from 2009 to 2011. This system was ,implemented and in 2010 a network of regularly 
working traps was set in a 10 Km grid on all the regional part of Pianura Padana, 83 of these traps 
:worked also in 2011. These traps collected 539,605 mosquitoes in the two years, 493,058 of which 
belonged to the species Culex pipiens (Table 1). The sampled mosquitoes were sorted in 3,762 
pools, one pipiens pool was WNV positive and 110 mosquito pools were USUV positive (108 were 
composed by 'Cx. pipiens species and 3 by Aedes albopictus 'species), no WNV positive pools were 
collected in 2011. For 81 of these traps, daily climatic data at 5x5 km grid resolution were provided 



by the Hydro Meteorological Service of the Emilia-Romagna Regional Agency for Environmental 
Protection (ARPA-SIM). Obtained data were total rainfall (Tr), potential evapotranspiration obtained 
by Hargreaves formula (Tev), average temperature, minimum temperature (Tmin), maximum 
'temperature (Tmax); from these data the temperature range (Tr=Tmax-Tmin) and the hydroclimatic 
balance (IB=Tr-Tev) were obtained. The monthly data averages from the square of the, traps with at 
least one. positive USUV pool were compared with data from other square using ANOVA with 
p<0.05. Interestingly the monthly temperature range was highest in 20 out of 24 confront, and in 9 of 
them was statistically significant; the hydroclimatic balance was lowest in positive traps fin 22 out of 
24 confront, and in 6 of them was, statistically significant. These results seem to point out a 
correlation between drought conditions and wide temperature range and the probability of detection 
of USUV circulation in mosquitoes. 
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Testudo hermanni is present only in southern Europe and it is the only native tortoise in Italy. Aim of 
this study was to pro vide baseline data concerning element concentrations in plasma of Testudo 
hermanni sp. (n=35), analysed by ICP-MS technique. Our attention focused on tortoises, because 
there are no references data on elemental concentrations in plasma of T hermanni. These data 
could be useful also for investigating metal pollution, which is one of the main threats acting against 
the conservation of reptiles; in addition, some reptiles have been identified as good bioindicators of 
pollution in their environments (1, 5, 6, 8). 
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Le popolazioni selvatiche a vita libera sono sempre più oggetto di studio. Nota è la difficoltà di 
effettuare prelievi ed analisi approfondite, spesso di tipo invasivo, su animali liberi ed in condizioni di 
campo non sempre favorevoli. Per questo motivo, negli ultimi anni si sta cercando di ottenere 



informazioni relative alle popolazioni selvatiche libere a partire da matrici che possano essere facili 
da raccogliere e da conservare. In particolare, il nostro lavoro è volto alla ricerca di indicatori dello 
stress e del benessere animale (cortisolo), dello stato nutrizionale (colesterolo), dello stato 
riproduttivo e diagnosi di gravidanza (progesterone) nella matrice tricologica. Questi aspetti sono 
fondamentali per la valutazione qualitativa di una popolazione a vita libera: lo stato di benessere ed i 
livelli di stress cronico all'interno di una popolazione possono influenzare lo stato sanitario, 
determinando un aumento dell'incidenza di alcune patologie e un generale peggioramento delle 
condizioni corporee degli animali, con conseguente calo della fitness riproduttiva. Nel tempo, tutte 
queste alterazioni possono condizionare l'andamento numerico della popolazione, portandola a 
diminuzioni anche drastiche. Grazie alla collaborazione del Parco Nazionale dello Stelvio (PNS), 
della Sezione di Sondrio dell'Istituto Zooprofilattico Sperimentale di Lombardia ed Emilia Romagna e 
dei Comprensori Alpini di Caccia di Morbegno, Sondrio ed Alta Valtellina, durante la stagione 
venatoria 2011 e durante gli abbattimenti selettivi di febbraio-marzo 2012 nel PNS, sono stati 
raccolti 245 campioni di pelo provenienti da cervi (n=182) e caprioli (n=63). Al momento attuale, le 
analisi su tali campioni sono ancora in corso presso il Dipartimento di Scienze degli Alimenti 
dell'Università di Udine. L'utilizzo della matrice tricologica potrebbe favorire piani di monitoraggio 
routinari su popolazioni selvatiche a vita libera, data la facilità di raccolta e di conservazione. In tal 
modo sarebbe possibile disporre di dati derivanti da un gran numero di animali all'interno di una 
popolazione. Il prelievo del pelo, inoltre, può essere agevolmente effettuato sia da animali vivi (es. 
durante le operazioni di cattura o con apposite "trappole per pelo"), che da animali abbattuti durante 
la stagione venatoria o rinvenuti morti a seguito di incidenti, malattie o starvation. Non sono 
necessarie particolari competenze per l'esecuzione del prelievo (a differenza dei prelievi di sangue), 
o particolari accorgimenti per la conservazione dei campioni (a differenza dei prelievi di feci, urine o 
organi interni): tali operazioni potrebbero quindi essere agevolmente effettuate anche da personale 
non specializzato ed in condizioni di campo difficoltose. Tutti questi aspetti rendono i derivati 
tegumentari ideali nello studio dello status di popolazioni selvatiche a vita libera e aprono nuove 
possibilità alla ricerca in campo. 
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The european, middle eastern and african society for Biopreservation and Biobanking (ESBB) is a 
chapter of the International Society for Biological and Environmental Repositories (ISBER) that was 
established in order to provide conferences tailored specifically to the region, to be held within the 
region on an annual basis. It also provides an organizational framework in the region that will help 
stimulate society activities throughout the year that complement the ongoing activities of the parent 
society. 
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Gastrointestinal disorders, constipation in particular, are the most common non-motor dysfunctions 
affecting Parkinson's disease (PD) patients. We have previously reported that rats bearing unilateral 
nigrostriatal lesion caused by 6-hydroxydopamine (6-OHDA) stereotaxic injection develop severe 
constipation together with a region-specific decrease of neuronal nitric oxide synthase (nNOS) in 
enteric neurons of the lower intestinal tract. Here, we extend these observations on other enteric 



neuronal subpopulations, investigating also the propulsive activity of isolated colonic specimens. 
Four weeks post 6-OHDA injection, lesioned rats showed a significant increase of vasoactive 
intestinal polypeptide (VIP) concomitant with the reduced expression of nNOS in the myenteric 
plexus of distal ileum and proximal colon; in particular VIP increased in a subpopulation of neurons 
actively expressing nNOS. On the other hand, choline acetyltransferase (ChAT) was not modified in 
any of the intestinal segments analyzed. Interestingly, we found a reduced expression of dopamine 
receptor type 2 (D2R) in proximal (- 66.8%) and distal (- 54.5%) colon, together with reduced 
peristalsis efficiency (decrease in intraluminal pressure and frequency of peristaltic events) in the 
6-OHDA-lesioned rats. The selective depletion of dopaminergic nigrostriatal neurons is associated 
with changes in the expression of enteric inhibitory neurotransmitters, as well as of the D2R in 
intestinal specific regions. Moreover, 6-OHDA-lesioned rats demonstrated altered colon propulsive 
activity referable to the D2R decrease. Our findings unveil subtle mechanisms underlying the enteric 
neurochemical plasticity events evoked by disruption of the normal brain-gut cross-talk, giving a 
peculiar point of view on the pathophysiology of the severe constipation that frequently affects PD 
patients. 
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Highly pathogenic (HP) and low pathogenic (LP) avian influenza viruses (AIVs) belonging to H5 and 
H7 subtypes have been found to be associated with human infection as the result of direct 
transmission from infected poultry. Human infections by AIVs can cause mild or subclinical disease, 
and serosurveys are believed to represent an important tool to identify risk of zoonotic transmission. 
Therefore, we sought to examine Italian poultry workers exposed during LPAI and HPAI outbreaks 
with the aim of assessing serologic evidence of infection with H5 and H7 AIVs. From December 
2008 to June 2010 serum samples were collected from 188 poultryworkers and 379 nonexposed 
controls in Northern Italy. The hemagglutination inhibition (HI) assay using horse red blood cells 
(RBCs) and a microneutralization (MN)–enzyme-linked immunosorbent assay test were used to 
analyze human sera for antibodies against the following H5 and H7 LPAI viruses: 
A/Dk/It/4445/07(H5N2); A/Ty/h/2369/09(H5N7); A/Ty/It/218-193/ 10; A/Ck/It/3775/99(H7N1); 
A/Ty/It/214845/03(H7N3); and A/Dk/It/332145/09(H7N3). Since previous studies identified low 
antibody titer to AIVs in people exposed to infected poultry, a cutoff titer of was chosen for both 
serologic assays. Only HI¬positive results confirmed by MN assay were considered positive for 
presence of specific antibodies. The Fisher exact test was used to analyze differences in 
seroprevalence between poultry workers and control groups, with the significance level set at P < 
0.05. MN results showed a proportion of H7-seropositive poultry workers (6/188, i.e., 3.2%), 
significantly higher than that of controls (0/379), whereas no MN-positive result was obtained against 
three H5 LPAI subtypes recently identified in Italy. In conclusion, the survey indicated that assessing 
seroprevalence can be an important tool in risk assessment and health surveillance of poultry 
workers 
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The European rabbit, Oryctolagus cuniculus, is threatened within its native range, yet it is a highly 



successful colonizing pest species across its worldwide introduced range, causing large economic 
losses and widespread environmental degradation. To date, there has been no long-term empirical 
evidence documenting the relative roles of climatic, epidemiological and biological factors in limiting 
life-history determinants of rabbit range and abundance. Using 12 years of 
capture—mark—recapture data from their exotic range in Australia, we constructed candidate 
Cormack—Jolly—Seber models to test the influence of environmental, competition and disease 
conditions on rabbit survival and recruitment. Our results show that: (i) population-level disease 
infection rate has the largest overall impact on rabbit survival, explaining 80% of variance in survival 
rates; (ii) environmental as well as epidemiological conditions constrain rabbit survival, especially for 
younger animals; (iii) temporal variation in rabbit kitten recruitment patterns are best described by a 
combination of climate, competition and disease settings (accounting for 68% of variance), while 
temperature alone has a strong negative influence on kitten recruitment; and (iv) recruitment 
responds positively to rabbit haemorrhagic disease, but negatively to myxomatosis — the former, 
probably being mediated through a disease driven effect on intraspecific competition for food. A 
strengthened understanding of climate change impacts on rabbit range and abundance can be 
achieved by accounting explicitly for potential synergisms between disease dynamics and climate. In 
this analysis, we provide the first step towards such an attempt for this important mammal species. 
Integrated approaches of this kind are essential for future forecasts of rabbit range and abundance, 
offsetting the conservation threat faced by O. cuniculus in its native range, and achieving effective 
management in exotic habitats. 
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Objectives Avian influenza viruses of the H7 and H5 subtype have the potential to evolve into highly 
pathogenic viruses, which have been associated with major outbreaks in poultry. However, the 
mechanisms behind the evolution of pathogenicity remains unclear. By sequencing viruses from 
both the low pathogenic (LP) and the subsequent highly pathogenic (HP) epidemics associated with 
an avian influenza virus of the H7N1 subtype in northern Italy (Lombardia and Veneto regions) 
between 1999 and 2001, we have a unique opportunity to study the selective pressures and to 
compare the spatial and evolutionary dynamics between the two pathogenic forms of the virus.  
Methods The complete genome of 45 LPAI and 64 HPAI viruses collected between 1999 and 2001 
in Northem Italy were sequenced and phylogenetically analysed using the maximum likelihood 
method available in the PHYML package. Rates of nucleotide substitution per site and per year and 
the time to the most recent common ancestor (TMRCA) were estimated using the Bayesian MCMC 
approach. To reconstruct the spatial dispersion patterns of the H7N1 viruses, a Bayesian 
phylogeographic analysis was implemented using the BEAST package version 1.6.2. Results Our 
phylogenetic analyses indicate that the HPAI viruses form a distinct group in the phylogenetic trees 
inferred for all eight genome segments. In addition to the insertion of multiple basic amino acids at 
the haemagglutinin cleavage site, the HPAI viruses possess a total of 20 distinctive amino acid 
changes across the entire genome. Estimations of the TMRCA indicate that the HPAI H7N1 virus 
likely emerged from the LPAI progenitor a few weeks before its first detection in birds. The high 
substitution rates observed for the HA and NA gene segments (10.3E-3 and 9.9E-3 sub/site/yr, 
respectively) may reflect this sudden appearance and rapid diversification of the HPAI virus from its 
LPAI progenitor. In addition, Bayesian phylogeography suggests that the Verona province in the 
Veneto region, which has one of the highest densities of poultry in Italy, could have been the source 
of the HPAI virus, while provinces located in the Lombardia region appear to have played an 
important role in the subsequent spread of this virus. Conclusion Our findings suggests that genetic 
diversity may be rapidly produced during an H7 outbreak, as indicated by the high evolutionary rates 



observed for the HA and NA genes and the 20 unique amino acid differences detected in all the 
HPAI isolates. Whether any of these are important compensatory mutations remains unknown. Our 
analyses show that the TMRCA of the HP variant fell approximately a few weeks before its official 
notification during the period of circulation of the LPAI viruses, supporting the hypothesis of the 
origin of the HP strain from the LP one. Although the exact source of the HPAI virus cannot be 
determined, our spatial analysis indicates that it likely originated in the Verona province. Patterns of 
virus spread revealed by genetic analysis and phylogeography can be compared with 
epidemiological analysis, contributing to the understanding of infection dynamics and providing data 
for risk modellers. 
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Foot-and-mouth disease virus (FMDV), the causative agent of foot-and-mouth disease, is an 
Apthovirus within the Picornaviridae family. Replication of the virus occurs in association with 
replication complexes that are formed by host cell membrane rearrangements. The largest viral 
protein in the replication complex, 2C, is thought to have multiple roles during virus replication. 
However, studies examining the function of FMDV 2C have been rather limited. To better 
understand the role of 2C in the process of virus replication, we used a yeast two-hybrid approach to 
identify host proteins that interact with 2C. We report here that cellular Beclin1 is a specific host 
binding partner for 2C. Beclin1 is a regulator of the autophagy pathway, a metabolic pathway 
required for efficient FMDV replication. The 2C-Beclin1 interaction was further confirmed by 
coimmunoprecipitation and confocal microscopy to actually occur in FMDV-infected cells. 
Overexpression of either Beclin1 or Bcl-2, another important autophagy factor, strongly affects virus 
yield in cell culture. The fusion of lysosomes to autophagosomes containing viral proteins is not seen 
during FMDV infection, a process that is stimulated by Beclin1; however, in FMDV-infected cells 
overexpressing Beclin1 this fusion occurs, suggesting that 2C would bind to Beclin1 to prevent the 
fusion of lysosomes to autophagosomes, allowing for virus survival. Using reverse genetics, we 
demonstrate here that modifications to the amino acids in 2C that are critical for interaction with 
Beclin1 are also critical for virus growth. These results suggest that interaction between FMDV 2C 
and host protein Beclin1 could be essential for virus replication. 
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Objectives - Diagnosis of flaviviruses infections is often difficult, due to the extensive antigenic 
cross-reactivity among them, especially in geographic regions where two or more of these viruses 
are present causing sequential infections. Flaviviruses currently circulating in Europe are West Nile 
virus (WNV), Usutu virus (USUV), Tick-borne encephalitis virus (TBEV) and the Bagaza virus 
(BAGV) recently identified in Spain. The purpose of this study was to characterize a panel of 
monoclonal antibodies (MAbs) produced against WNV lineage 1 and 2, USUV and TBEV to verify 
their applicability in virological identification and serological diagnosis. Methods Viruses used as 
immunogen in mice for MAb production were the WNV reference strain Eg 101 (lineage 1), the WNV 
Austria 2008 (lineage 2) and the Italian field strains WNV 203204/2008 isolated from magpie, USUV 
200097/2010 isolated from blackbird and TBEV 103457/2009 (Western TBEV group) isolated from 
the brain of a dog that had been in an endemic area (Hungary). Hybridomas were screened by 
indirect ELISA against the homologous virus and by immunofluorescence (IF) in infected Vero cells. 
The reactivity of each MAb with different flaviviruses, including reference and field strains of WNV 
belonging to lineage 1 and 2, USUV, TBEV and BAGV, was evaluated by IF. MAbs-neutralizing 
activity was investigated by a virus-neutralization test (VNT). Competitive binding assays between 
MAbs and immune positive sera of different animal species were designed to identifiy MAbs reactive 
to im¬munogenic epitopes. Results Sixty-two anti-WNV MAbs (37 arisen from Eg 101 strain, 11 from 
203204/2008 and 14 from WNV Austria 2008), 53 anti-USUV and 24 anti-TBEV showed a strong 
signal in indirect ELISA and/or IF against homologous virus. Within each MAbs panel both 
neutralizing and non-neutralizing specific MAbs were identified. In addition, some MAbs showed a 
pan-flavivirus reactivity, binding to WNV, USUV, TBEV and BAGV indifferently. Neutralizing MAbs 
specific to WNV have been used for the development of competitive ELISA for detection of specific 
antibodies in equine, dogs and avian sera.  Similarly, MAbs specific to USUV and TBEV which were 
proven to recognize immunogenic epitopes, based on their capability to inhibit binding of positive 
sera to virus antigens, were used for the development of competitive tests for detection of antibodies 
in animal sera. Conclusions Panel of MAbs specific for each flavivirus have been selected and used 
for virological identification. Flavivirus cross-reactive MAbs proved to be useful for virai detection in 
pathological specimens or in infected cell cultures. MAbs specific to immunogenic epitopes have 
been used for the development of competitive ELISAs for anti-WNV, USUV and TBEV antibody 
detection in areas, such as the Mediterranean basin, where there is simultaneous circulation of 
different flaviviruses. 
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 Obiectives: Pseudorabies virus (PRV) is the agent of Aujeszky's disease that is one of the most 
economically important disease of pigs for which suids are the natural hosts. Wild boars can act as 
reservoirs for pathogens and may represent a potential threat for domestic animals and humans. To 
deeper investigate the epidemiology of PRV in Italy, we performed the genomic characterization of 
13 Italian PRV strains originated from dogs isolated from 1993 to 2012. Viruses were isolated from 
brain of dogs showing neurological symptoms by inoculation onto PK15 celi lines.   Partially 
sequencing of gE and gC genes were carried out. Phylograms were constructed by neighbor-joining 



method, kimura two parameters model, using MEGA 5 software.  Results:  Phylogenetic analysis of 
the gE gene showed that 3 strains were located in cluster B, closely related to Nova Prata (Brazil) 
and 89V87 (Belgium) reference strains. This cluster includes the major part of swine PRVs, isolated 
in the last twenty years in Europe and America. These strains originated from working dogs on pig 
farms, which presented neurologica! signs and died. The remaining strains were grouped in the 
cluster C with the Beigian reference strains NS374 and 75V19 isolated in the 70'. These isolates, 
except A/dog/ It/101452/2010, originated from hunting dogs that were fed with residues of wild 
boars. The last strain originated from a small dog which died following nervous-system symptoms in 
Aprii 2010, late in the hunting season for wild boar. Phylogenetic analysis of gC gene dem¬onstrated 
that Italian strains clustered in three groups. Three strains originated from farm dogs were placed in 
cluster B whereas nine strains originated from hunting dogs grouped in cluster C together with ITA 
561 strain isolated from a wild pig in Italy in 1993. Finally, A/ dog/R/101452/2010 was located in a 
separate group within cluster C closely related to the Brazilian field strain IB341/86.  Conclusions:  
These results show that there is a clear distinction between virai strains isolated from farm dogs and 
those used for hunting and then traced back to the wild boar. The first group was closely related to 
pig strains isolated in Europe and America in the last 20 years. They belong to cluster B in both 
phylogenetic trees of the gE and gC genes. The other group was made up by 9 isolates originating 
from hunting dogs and the wild boar strains isolated in Europe. These strains showed high homology 
to PRV strains circulating in the 70's and 80's, which have almost disappeared in the swine 
population today. In the feral pig population instead similar strains to the old PRV strains are stili 
circulating, demonstrating that replacement with recent PRV strains has not taken piace. The last 
strain A/dog/ 11/101452/10 showed an interesting pattern characterized by the gC gene similar to 
swine strains and the gE gene correlated to the strains isolated from hunting dogs. These study, 
conducted mainly on hunting dog isolates and then related to wild boars, may deepen our 
understanding on the epidemiology of ADV in wildlife populations. 
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Influenza outbreaks are widespread in swine and avian populations. Disease control is jeopardized 
by the extreme antigenic variability of virus strains. Primary isolation of Influenzavirus is performed 
using embryonated chicken eggs (ECE), but alternatives to ECE are badly needed. Although various 
cultured cells have been used for propagating Influenza A viruses, few types of cells can efficiently 
support virus replication. One of the most commonly cell lines used in order to isolate Influenza A 
virus, is represented by the Madin Darby Canine Kidney (MDCK) cell line, but cells derived from 
primary swine organs (kidney, testicle, lung and trachea) can also be employed. The aim of this 
study was the evaluation of NSK, MDCK, UMNSAH/DF1 cell lines suitability, compared to ECE for 
isolation and propagation of Avian and Swine virus subtypes. The results indicated both NSK and 
MDCK could provide an appropriate substrate for cultivating either Avian (AIV) or Swine (SIV) 
Influenzavirus strains, especially for high pathogenicity Avian Influenza ones.  Furthermore, NSK 
appeared more susceptible than MDCK cells for primary isolation of AIV. In contrast, UMNSAH/DF1 
cell line seemed to be less permissive to support Avian virus growth. Furthermore, no SIV replication 
was detected except for one subtype. Additionally, the results of this study indicated that not all virus 
strains seemed to adapt with the same efficiency to the different cell lines. On the contrary, chicken 
embryos were shown to be the most suitable biological system for AIV isolation 
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A systematic literature review (SR) was carried out to review the occurrence of tick-borne pathogens 
and tick species with proven involvement in the transmission of pathogens in Europe and the 
Mediterranean basin. The SR was carried out between 22/06/2011 and 23/02/2012. The report 
describes all the steps carried out in the SR, namely, the method proposed for searching research 
studies and data sources used for this purpose; the criteria chosen for selecting relevant and eligible 
studies and the obtained results from the data extraction of the eligible papers. Furthermore, an 
evaluation of the methodological quality of the eligible studies was performed. A total of 2246 
publications were submitted to a first screening for their relevance on title and abstract. The used 
relevance criteria for the first relevance screening were the questions if the papers concerned the 
occurrence of tick species or a tick-borne pathogen in the considered area; the role as vector of a 
tick species; geographic information on distribution of the tick species or the tick-borne pathogen 
and if the paper concerned the article a primary study. Subsequently, a total of 1166 papers that 
were considered relevant, were subject to a second screening eligibility on the full text, using the 
following criteria: the article specify a specific geographic location (e.g. geographic coordinates, 
name of municipality or nuts 1, 2 or 3 levels). The second screening of relevance was made on 940 
papers using the following criteria: the paper does not refer to an imported tick or pathogen; the 
paper report data on residence of human patient; the tick or pathogen identification is unequivocal 
and appropriate.  Consequently, data were extracted from a total of 530 publications. The review 
describes a total of 108 host species, including mammals, birds and reptiles in which tick borne 
pathogens were detected. The geographic occurrence in 43 countries of 82 different tick borne 
pathogens was reported, as well as the occurrence of 46 different tick species in the EU and 
Mediterranean basin. In addition, information on geographic distribution of tick and pathogen is 
given. 
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Midichloria mitochondrii is an intracellular bacterium found in the hard tick Ixodes ricinus. In this 
arthropod, M. mitochondrii is observed in the oocytes and in other cells of the ovary, where the 
symbiont is present in the celi cytoplasm and inside the mitochondria. No studies have so far 
investigated whether M. mitochondrii is present in the salivary glands of the tick and whether it is 
transmitted to vertebrates during the tick blood meal. To address the above issues, we developed a 
recombinant antigen of M. mitochondrii (to screen human sera) and antibodies against this antigen 
(for the staining of the symbiont). Using these reagents we show that (i) M. mitochondrii is present in 
the salivary glands of I. ricinus and that (H) seropositivity against M. mitochondrii is highly prevalent 
in humans parasitized by I. ricinus (58%), while it is very low in healthy individuals (1.2%). These 
results provide evidence that M. mitochondrii is released with the tick saliva and raise the possibility 
that M. mitochondrii is infectious to vertebrates. Besides this, our study indicates that M. mitochondrii 
should be regarded as a package of antigens inoculated into the human host during the tick bite. 
This implies that the immunology of the response toward the saliva of I. ricinus is to be reconsidered 
on the basis of potential effects of M. mitochondrii and poses the basis for the development of novel 
markers for investigating the exposure of humans and animals to this tick species. 
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Objectives - Hepatitis E virus (HEV) is responsible of sporadic cases of acute hepatitis in developed 
countries. In the last years, the reports of locally acquired infection in non endemic areas are 
increased; same of these cases were associated with zoonotic transmission, particularly by 
consumption of uncooked meat of deer, wild boar or pig. Despite the presence of the HEV infection 
in pigs is ascertained, studies about HEV in wild boar are very few, although this animai is raised, 
hunted and consumed as food. In this study we evaluate the presence of HEV in different 
populations of wild boars in nine provinces in the North-Central part of Italy. Methods: Wild boar 
serum samples were collected between 2009 and early 2012 from animals hunted in the Central and 
North part of Italy. Gender and age, when estimated by the hunters, were recorded for some animal. 
Liver samples were collected in 2011 from hunted ani¬mals, 463 in the north part of Province of 
Brescia and 38 from a natural reserve in the Province of Pisa. Serum samples were obtained from 
2211 animals and tested for specific anti-HEV IgG antibodies by means of a commercial human 
ELISA diagnostic kit (HEVab, DIA-Pro, Milan), properly modified, as previously described by 
Martinelli et al. (2011). Liver, 81 processed individually and 412 clustered in 18 pools, and 38 serum 
samples were tested for the presence of virai RNA using a reverse transcriptase- nested polymerase 
chain reaction with primers described by Erker et al. (1999) and by Huang et al. (2002). Results: 
Overall, 226 out of 2211 (10.2%) serum samples resulted positive, the seroprevalence in each 
province is reported in table 1. Significative differences were evidenced between the two areas: 
Apennine territory showed a significative higher seroprevalence than pre-Alpine (represented by the 
north part of the province of Brescia) and an odd ratio (OR) of 3.4 (CI 95% 2.2-5.1). No HEV RNA 
was detected in liver and serum samples. Conclusion: In this study, we assessed the 
seroprevalence of HEV in wild boars hunted in 9 provinces with boar habitats in the years 
2009-2012. Overall prevalence suggest a lower spread of HEV infection in north-central part of Italy 
than in other European countries, where the range of the previously reported prevalence of anti-HEV 
Abs is 12-29.9% and 1.1-13.3% for HEV RNA. The results show that the seroprevalence differs by 
geographic region and in particular between the pre-Alpine and the Apennine habitat. This may be 
due to differences in the population density (7.1 vs 1.1 wild boar/100ha) or to a different frequency of 
contacts between wild boars and domestic pigs, that are well known to be a HEV reservoir. The 
unsuccessful research of virai RNA suggests a short viremia, with a rapid elimination of the virus, as 
it is reported about the infection in pigs. This study improves knowledge about diffusion of HEV 
infection and will be useful to risk assessment studies. Acknowledgement: We thank the provincia! 
authorities of the provinces involved in this study and Ente Parco Regionale Migliarino San Rossore 
Massaciuccoli for providing useful sample. 
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Investigations into immune responses are often based upon recovery of peripheral blood 
mononuclear cells (PBMC). To this purpose, the recovery of PBMC by gradient centrifugation is 
labour-intensive and requires a reasonable level of skill by the laboratory technician. Thus, we set 
out to determine whether laboratory automation equipment could be used for the recovery of PBMC 
from blood samples of horses, pigs and cattle, based on the Ficoll-Paque gradient centrifugation 
technique. Mixing of blood samples with PBS, layering of diluted blood onto Ficoll-Paque gradients, 
recovery of separated PBMC in RPMI 1640 medium were performed using an automated robotic 
system, the SBF200 (AM Robotic Systems, Warrington, UK) under laminar air flow conditions. 
Tubes were tagged with bar codes and manually placed after gradient centrifugation into a tube 
reader to measure the volume and position of the PBMC layer. The results of the automated 
procedure compared very well to those of the manual one in terms of percent cell recovery, sterility 
and cell viability. Also, a high throughput of samples could be implemented: with the integration of 



cell counting it should be possible for 96 blood samples to be processed, including the production of 
aliquots, by one person in a day. 
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Recent studies have identified bats as the most likely source of all coronavirus (CoV). In 2005, bats 
were recognised as the likely natural host of Severe Acute Respiratory Syndrome¬Coronavirus 
(SARS-CoV) (1). Since then, an increasing number of novel Bat-CoVs has been identified from 
several continents (China, north and south America, Africa and Europe) (2-6). In contrast, their 
presence in Italy is stili poorly studied (7).  CoVs are enveloped viruses with a positive-sense 
single-stranded RNA genome of 26-32 kb and are subdivided into three general.  CoVs are 
considered as a group of viruses with a high potential for interspecies transmission, both for their 
large genome susceptible to mutation and recombination events as for their diffusion in a wide 
variety of animals. The aim of this study is to determine the presence of CoVs in Northern Italian 
bats and it is a part of a larger survey to investigate the diffusion of virai agents in Italian bat 
populations, explained in detail in the work presented in this congress by Lelli et al. (8). In this work 
we analysed 25 feces and 84 carcasses from 8 different bat species collected from summer 2010 to 
summer 2011. The samples were subjected to RNA extraction and screened for the presence of 
CoVs using a one-step reverse transcription (RT) — polymerase chain reaction (PCR) with 
pan-coronavirus degenerate primers that amplify a small fragment (180 bp) of the RNA-dependent 
RNA polymerase (RdRp) gene. The PCR products were sequenced to confirm the presence of 
CoVs. Phylogenetic analysis was performed by alignment of sequences obtained by a second 
RT-PCR amplification of a 440 bp region of the same gene. The sequences were compared to the 
available CoV sequences in the GenBank database, using the Basic Local Alignment Search Tool 
(BLAST) program and phylogenetic trees were drawn using the neighbor-joining method with the 
MEGA 5 software. CoVs were detected in 2 out of 25 fecal samples and in 10 out of 84 intestine. We 
found CoV RNA in 3 different bat species: Pipistrellus Khulii, Hypsugo Savii and Nyctalus Noctula. 
Phylogenetic analysis of the RNA polymerase sequence fragment showed the presence of a major 
cluster including 9 strains related to the group Betacoronavirus. None of them were closely 
genetically related to SARS-CoVs. The remaining 3 strains clustered in the group of 
Alphacoronavirus. This study underlines the diffusion and genetic diversity of CoVs in Italian bat 
populations and reinforces the idea that a surveillance activity is likely necessary to discover 
possible new zoonotic agents and eventually to prevent the spread of bat-associated zoonosis. 
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Objectives Hepatitis E is an important public health infection in developing countries where it is 
transmitted prevalently by fecal-oral route. It occurs sporadically in numerous industrialized countries 
with a high mortality in pregnant women. The causative agent of hepatitis E is a non enveloped, 
single-stranded positive sense virus (HEV). Increasing evidences suggest the hepatitis E zoonotic 
origin; swine are considered one of the major animal reservoir though HEV has been isolated from 
other animal species. The capsid protein coded by the Open Reading Frame 2 (ORF2) of HEV 



induces the main humoral responses during infection; immunogenic epitopes were also detected on 
a small protein, coded by ORF3, whose function is mostly unknown. The objective of the present 
work was to study the antigenic properties of ORF2 and ORF3 proteins derived from an HEV of 
porcine origin classified as genotype 3. Methods The technological approach was the evaluation of 
the reactivity of monoclonal antibodies (MAbs) and swine sera with a pane) of recombinant antigens 
corresponding to the entire capsid protein and its various portions produced in different expression 
systems Results and Conclusions MAbs raised against recombinant entire ORF2 antigen (1-660aa), 
expressed in E.coli, were mapped on the basis of their reactivity against recombinant antigens 
encompassing different portions of ORF2 protein in ELISA assays: three MAbs reacted against N 
terminal ORF2 portion (1-111aa), five MAbs mapped between 112-231aa and 12 between 
232-271aa positions; seven MAbs showed 11 reactivity in the region spanning 272-402aa, further 
five MAbs in the segment 403-459aa, whilst no one MAbs recognized the C-terminal portion 
609-660aa. Finally, five MAbs clearly recognised a truncated ORF2 encompassing the C-terminal 
393-660aa region, but the target epitope was not detected in any of its three sub-fragments 
examined. Interestingly, MAb 4E12, representative of this group, lì' competed with swine positive 
sera proving to recognize an immunodominant epitope; moreover, the 4E12 epitope is present in 
multiple copies onto ORF2 product expressed by baculovirus, indicating the formation of assembling 
structures of the protein in this expression system. Then, the MAb 4E12 showed to be a strategic 
tool for the development of diagnostic assays.  The reactivity profile of 414 field swine sera, from 
various herds in Italy, with the different recombinant ORF2 and ORF3 in an indirect ELISA lead to 
the identification of 50% (205/414) samples positive with the Baculovirus-ORF2 (112-608aa), versus 
48% and 45% of sera positive with the entire and truncated ORF2 (394-660 aa) expressed in E.coli, 
with an overall 90,6% of correlation. Only 4% (17/414) of the sera reacted against the ORF3 antigen. 
To better draw ORF2 antigenicity, 200 sera classified as negative or positive by combined results of 
previous ELISAs were tested against five recombinant peptides encompassing the entire protein. 
The majority of positive sera (57%, 77/135) strongly recognised the C-terminal peptide 544-660aa, 
confirming the presence of an immunodominant domain, whilst the other peptides could not 
differentiate between positive and negative sera. ORF2 protein ís the main target of the immune 
response against HEV infection in swine; the C-terminal portion harbours both linear and 
conformation-dependent immunogenic domains. 
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The advent of stem cells and stem cell-based therapies for specific diseases requires particular 
knowledge of laboratory procedures, which not only guarantee the continuous production of cells, 
but also provide them an identity and integrity as close as possible to their origin. Their 
cryopreservation at temperatures below -80°C and ty pically below -140°C is of paramount 
importance. This target can be achieved by incorporating high molar concentrations of 
cryoprotectant mixtures that preserve cells from deleterious ice crystal formation. Usually, dimethyl 
sulfoxide (DMSO) and animal proteins are used as protectant reagents, but unexpected changes in 
stem cell fate and downstream toxicity effects have been reported, limiting their wide use in clinical 
settings. In scientific reviews, there are not much data regarding viability of mesenchymal stromal 
cells (MSCs) after the freezing/thawing process. During our routine analysis, a poor resistance to 
cryopreservation of these cells was observed, as well as their weak ability to replicate. This is an 
important point in the study of MSCs; moreover, it represents a limit for preservation and long-term 
storage. For this reason, MSCs isolated from equine, ovine, and rodent bone marrow and equine 
adipose tissue were compared using different cryopreservation solutions for this study of vitality. Our 
findings showed the best results regarding cell viability using a solution of fetal bovine serum with 
addition of 10% DMSO. In particular, we noted an increase in survival of equine bone marrow 
MSCs. This parameter has been evaluated by Trypan blue staining at fixed times (0, 24, and 48 
hours post-thaw). This result highlights the fact that equine bone marrow MSCs are the frailest we 
analyzed. Therefore, it could be useful to delve further into this topic in order to improve the storage 
possibility for these cells and their potential use in cell-based therapies. 
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Since 1998 evidence of Flaviviridae family  arboviruses (West Nile virus and Usutu virus) circulation 
in animals, humans, and mosquitoes occurred in Italy. Viruses are maintained in a bird-mosquito 
transmission cycle primarily involving Culex spp.mosquitoes, where humans, horses and other 
mammals are dead-end hosts. Neurological human manifestations (< 1% of all cases) are 
associateti with severe morbidity and can be fatal. The North-western Piedmont region, located 
along Po river, the main italian flood plain, and neighbouring regions where flaviviruses circulation 
has already been detected, represents a high risk area for arboviruses spreading for abundance of 
migratory/resident birds and numerous mosquitoes species. This condition has highlighted the need 
of establish a local integrated serovirological surveillance program on actors involved in the 
ecological transmission cycle (mosquitoes, reservoir birds and horses). A regional risk based 
entomological active surveillance plan was settled in 2011. The aim of this work is to present 
preliminary results of the arboviral surveillance program implemented in Piedmont. Methods: A risk 
based analysis was conducted. 16 traps sites were selected according to the following factors: 
proximity to wetland areas, inter¬national traffic airports, sites of migratory birds abundance. 
Between 2011 June and September mosquitoes were weekly collected with CO2-baited traps. Every 
week field-collected mosquitoes, pooled respecting specie, date and capture piace, were first 
homogenized in PBS and 7pl of RNA, extracted with Trizol, was retrotranscribed using the 
"High-capacity c-DNA Reverse Transcription kit (AB)". cDNA were amplified both with an end-point 
PCR assay for NS5 protein gene of Flavivirus Genus (Scaramozzino, 2001) and with a Realtime 
PCR assay for a 92 bp fragment of 3' non coding region of WN virus (Tang, 2006). Confirmation of 
the positive/doubtful samples was realized by alternative PCR protocols for Usutu virus (Manarolla, 
2004) and for WN virus (Lanciotti, 2000). In order to identity the detected virus, amplicons were first 
sequenced, then sequence omology was reached out using basic local alignment search tool in 
GenBank and expressed as nucleotide identity. Result A total of 7833 mosquitoes were collected. 
Over 266 pools were analysed. Field-collected mosquitoes belonged to five genera of the family 
Culicidae: Culex, Culiseta, Anopheles, Aedes and Ochlerotatus species. C. pipiens was the most 
abundant genus (48.8%) followed by O. caspius (33.45) and C.modestus (11.3%). The majority of 
specimens were sampled in wetland areas of Piedmont region. Three mosquito pools, two of O. 
caspius and one of C. pipiens, ali collected alongside the Po river, were positive for Mosquito 
Flavivirus, showing a nucleotide identity of 96-97% with a 2009 strain from Aedes (GB: HQ441866). 
One C. pipiens pool, collected within the Ticino river natural park, resulted positive for Usutu virus 
with a 92% nucleotide identity with a 2010 strain from C.pipiens (GB:F834676). Conclusion: Results 
related to risk based virological surveillance allowed to detect Mosquito Flavivirus and Usutu virus 
circulation in Piedmont even 
in absence of clinical signs in animals. The maintenance of this activity for the next years is essential 
to detect early arboviral circulation. 
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La macellazione degli animali, in particolare quando questa è eseguita secondo prescrizioni di tipo 



religioso, richiama alla mente la nostra relazione con gli animali e la liceità di questo rapporto. Se, 
infatti, durante l'allevamento degli animali, l'uomo ne governa tutti i bisogni sia fisici che etologici, 
divenendo di fatto il responsabile del loro stato di benessere, è con la macellazione che raggiunge il 
livello più alto di controllo sulla loro vita, decidendo arbitrariamente di porvi fine. Tralasciando le 
implicazioni etiche derivanti dall'uccisione di animali a scopi alimentari, l'abbattimento degli animali 
comporta delle riflessioni su come le procedure adottate possano influenzare la sofferenza degli 
animali e su come le diverse fasi di macellazione possano essere fonte di dolore per 1' animale. 
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La valutazione del dolore negli animali rappresenta senza dubbio una grossa sfida. In questo studio 
abbiamo validato una scala comportamentale di dolore (BPS) in suinetti sottoposti a castrazione. Il 
punteggio di dolore dell'animale era dato dalla somma dei singoli punteggi di 22 diversi 
comportamenti per un punteggio massimo di dolore di 28.93. La scheda è stata rilevata su 500 
suinetti di 20 diversi allevamenti. La BPS era internamente altamente affidabile (a Cronbach= 0.88; 
indice di omogeneità di Greenacre = 80.73) e ha mostrato una buona correlazione con le variazioni 
di cortisolo post-castrazione (indice di correlazione=0.36, C.I.95% 0.15 - 0.54; n= 78 suinetti). Lo 
studio ha dimostrato che la BPS potrebbe essere uno strumento valido e affidabile nella misurazione 
del dolore nei suinetti sottoposti a castrazione. 
 
 

 
 
Stacchiotti A, Corsetti G, Lavazza° A, Rezzani R  
Microscopic features of mitochondria rejuvenation b y amino acids  
Current microscopy contributions to advances in science and technology / A. Mendez-Vilas, ed.. - 
[Badajoz, Spain] : Formatex Research Center, 2012. - (Microscopy book series ; no 5) p 286-294. - 
94 bib ref. - http://www.formatex.org/microscopy5/chapters1.html [Nr. Estr. 5200] 

 
Mitochondria represent the key site for using and delivering energy for any cell in metabolically 
active tissues or organs  such as skeletal muscles, heart, brain, and kidney. Proper nutrition, and in 
particular caloric restriction imitation, is a fundamental tool to retard aging, being able to stimulate 
mitochondria biogenesis and function. In an attempt to limit progressive organ dysfunctions 
associated with aging and metabolic disorders, we adopted a nutritional strategy based on the long 
term supplementation to rodents of a balanced branched-chain amino acid mixture. Moreover, we 
tested taurine, a non essential beta-amino acid dissolved in drinking water for two weeks, in rats 
given puromycin aminonucleoside to reproduce podocyte damage and proteinuria. Here we resume 
our main morphological findings obtained by light and ultrastructural analysis and morphometry on 
mitochondria, associated with fibrosis and nitrosactive stress. All experiments revealed the 
effectiveness of amino acids supplementation to improve mitochondria feature and to reduce 
nephrosis, suggesting that a diet based on a single amino acid or better a mixture, may represent a 
promising anti-aging strategy also for humans. 
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Previous studies demonstrated the active role of bovine forestomachs as key player in immune 
responses during alimentary disorders and inflammatory and infective processes in both the 
gastrointestinal (GI) tract and elsewhere. In this respect, we showed the expression of TIR8, TLR4, 
IL-1(beta), IL-10 and Caspase-1 in the forestomach wall. Furthermore, we demonstrated the 
presence of leukocytes and immune mediators, such as interferon gamma, in the rumen liquor. All 
these points of evidence suggest an active role of the forestomachs in the immune modulation of the 
GI tract. Forestomachs could receive signals and elaborate them, but can also send signals to the 
immune cells infiltrating the rumen content or other body compartments. Forestomachs have thus 
the capability to participate in a cross-talk with the immune system at both regional and systemic 
levels. 

 


