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BATS AS RESERVOIR HOSTS OF EMERGING VIRUSES IN ITALY:
ECO-EPIDEMIOLOGICAL INVESTIGATIONS TO PROTECT PUBLIC
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Bats are universally recognised as important hosts and reservoirs of emerging zoonotic viruses with
zoonotic potential. In recent years, an increasing number of new and/or emerging viruses and viral
variants have been identified in bats worldwide, and it is believed that many more remain undiscovered
and uncharacterised. Herein, we report the results of a virological survey of bat populations in northern
ltaly mainly aimed at acquiring information on their health status and possible role as reservoirs of emerging
viral agents.

The survey involved the laboratory examination of bat samples collected from rehabilitation centres or known
bat roost sites. Fresh carcasses were necropsied, and fissue specimens from different organs were sampled
and examined through a diagnostic protocol broadly fargeting viral agents to enhance the possibility of
detecting newly emerging viruses with potential zoonotic importance or that could prove dangerous to bats.
Both “classical” virologic methods (virus isolation and negative staining electron microscopy (nsEM)) and
molecular techniques, such as PCRs for Coronavirus (CoV), lyssavirus (LYSV), Mammalian Orthoreovirus
(MRV), and NGS sequencing on selected samples, have been used.

In the period 20202023, 702 samples (656 carcasses and 46 faecal samples) from 19 bat species
were collected and analysed. The surveys provided evidence that bats host a variety of CoVs with a
prevalence of 4.84%. Both AlphaCoVs and BetaCoVs [SARS and MERS-elated CoVs) were detected.
Five SARS CoVs detected in Rhinolophus hipposideros were selected for whole-genome sequencing by
NGS, and the comparison with the SARS-CoV-2 sequence revealed an overall nt identity of 76.3%,
which is significantly reduced (> divergence, id~50%) in correspondence fo the S protein region. The
presence of MRV was detected in 26 samples (p=3,7), belonging to the six species Pipistrellus kuhlii
(10), Hypsugo savii (8), Pipistrellus pipistrellus (1), R. hipposideros (1), Tadarida feniofis (1), Eptesicus
serofinus (1). Eight MRVs were isolated in cell culture, and four were fully sequenced by NGS. The
results confirmed the circulation of MRV in bats in ltaly with the presence of viruses belonging to different
serotypes, including new reassortant strains. Due fo their apparent lack of species barriers, their wide
geographical distribution, good environmental resistance and their susceptibility to gene reassortment,
MRVs are considered excellent candidates for potential spillover events. The analyses carried out for
lyssavirus were all negative. In this regard, we specify that the sampling did not include the target species
for the two most widespread lyssavirus in bats in Europe (EBLV-1, EBLV-2). The batborne neglected zoonotic
Issyk-kul virus (ISKV) (orthonairovirus genus) was also isolated and characterised from a pool of organs of
an H. savii deceased at one of the recovery centres. The most recent research developments for ISKV and
the other defected viruses are presented.

These results contribute to the definition of the main viral infections in the bat populations which host and
carry a variety of CoVs and MRVs but also emerging zoonotic viruses such as ISKV identified among
synanthropic and sedentary species of bats, highlighting potential implications for public health.
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