Introduction

Canine distemper virus (CDV) belongs to the genus Morbillivirus (family Paramyxoviridae) and causes a fatal, highly

contagious disease in wild and domestic carnivores; Canidae, Felidae and Mustelidae are the most susceptible families

reported. Several outbreaks occurred in Italy in wildlife in previous years. Foxes, badgers and martens were mostly

involved, showing an increase of mortality. Considering the potential impact on wildlife population dynamics, especially

on endangered species, in case of unusual increases in mortality i t would be appropriate to include CDV in the differential

diagnoses for understanding the cause of mortality. Moreover, previous studies highlighted its ability to switch and infect

different species, as well as to increase its virulence, which is particularly related to amino acidic mutation in residues

530 and 549 along the Hemagglutinin (H) gene. These characteristics could enhance the potential impact of the virus on

wild populations, increasing mortality levels. A moderate mortality of red foxes in Emilia Romagna region was registered

in 2021, thus CDV presence was also investigated in wild carnivores found dead.

Materials and Methods

Since the beginning of 2021, until early August, carcasses of 67 foxes and one badger w ere conferred to IZSLER. Animals

in good state of preservation were submitted to necropsy and samples from brain, lungs, intestine, stomach and bladder

were collected. Suitable samples were subjected to histological examination. Pool of viscera were used for viral genome

extraction and subsequently analyzed through screening PCR to detect CDV presence amplifying a fragment of 287 bp

of conserved nucleocapsid (N) protein gene. Complete H gene was then amplified in those samples positive to the

screening RT-PCR. Sequences obtained were compared with sequences available in GenBank and phylogenetic analysis

of complete H gene sequences was performed.

Results and Discussion

This study describes a small outbreak of CDV in Emilia Romagna region, showing a prevalence of 16% (ten foxes and

one badger). Traumatic injuries were the main recognized lesions at necropsy, and most foxes did not show signs referable

to infectious diseases. Few foxes presented melaena, gastric ulcers, catarrhal-haemorrhagic enteritis, spleen, liver and

pulmonary congestion. Positive animals originated from two different provinces: one fox from Modena, in the Po Valley,

while the remaining carnivores were from Rimini province. This area is characterized by a hilly environment, more

suitable as fox's habitat, reaching high densities and thus facilitating pathogens spread.

Phylogenetic analyses showed the presence of different lineages between the two provinces: in the fox from Modena a

CDV strain belonging to Europe/South America l lineage was recognized; in particular its sequence clustered with those

of strains isolated in 2018 from alpine territory in North-Eastern Italy, and likely originated from Balkans. Oppositely,

all positive animals from Rimini province belonged to Wildlife lineage. Analyses of mutations in residue 530 support the

presence of different lineages: in fact, sequences from Rimini present aspartic acid (D), frequently associated to wild

canine hosts, reflecting their affinity with Wildlife lineage whereas the sequence from Modena shows glycine (G), typical

of dogs, indicating that it could have a common origin with one strain isolated from a dog in Hungary. At 549 residue,
all the sequences show the mutation from tyrosine (Y) to histidine (H), usually associated to increased virulence and

neurological clinical manifestations. It can be hypothesized that this mutation may have played a role in Rimini's

outbreak, while the positive case from Modena seems to be more likely linked to the outbreak occurred in 2018 in the

Alps, which showed a progressive evolution southward, reaching Emilia Romagna region.

This study highlights the endemic circulation of CDV in wildlife in North Italy and also indicates the presence of viral
agents belonging to different lineages, which could also be highly virulent. Considering the co-presence of three lineages

in North-Central Italy (beyond the Europe/South America l and the Wildlife, also Arctic lineage is present in wild

carnivores), it would be interesting to continue monitoring the occurrence of CDV in wildlife and to further investigate

the role of potential mutations on these populations. This represents an issue of central importance considering the

presence, precisely in central Italy, of some endangered species susceptible to infection, such as the Marsican bear
