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Abstract

Data on SARS-CoV-2 infection in wildlife species is limited. The high prevalences found in mustelid species such as free-
ranging American minks (Neovison vison) and domestic ferrets (Mustela putorius furo) justify the study of this virus in
the closely related autochthonous free-ranging European polecat (Mustela putorius). We analysed lung samples from 48
roadkilled polecats collected when the human infection reached its highest levels in Spain (2020-2021). We did not detect
infections by SARS-CoV-2; however, surveillance in wild carnivores and particularly in mustelids is still warranted, due to

their susceptibility to this virus.

Keywords SARS-CoV-2 - European polecat - Coronavirus disease

Introduction

Severe acute respiratory syndrome coronavirus type 2
(SARS-CoV-2) probably originated in bats and spread to
humans, via a still unknown bridge host, caused more than
6.6 million deaths by January 2023 (Delahay et al. 2021;
World Health Organization 2023). It is known that some
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human-associated mammals can be infected, such as dogs,
cats (Sit et al. 2020; Newman et al. 2020), and hamsters
(Hobbs and Reid 2021). Also, this virus has been isolated
in apes and big cats living in zoos (Gillespie and Leendertz
2020; Wang et al. 2020), as well as in captive-bred car-
nivores in fur farms, like the American mink (Neovison
vison) (Boklund et al. 2021). Experimental studies have
demonstrated SARS-CoV-2 infection and transmission in
other species like fruit bats (Rousettus aegyptiacus), deer
mice (Peromyscus maniculatus) and tree shrews (Tupaia
belangeri) (Hobbs and Reid 2021; Fagre et al. 2021,
Mastutik et al. 2022). North American white-tailed deer
(Odocoileus virginianus) may acquire SARS-CoV-2 and
is the first wildlife species known to maintain the infection
(Chandler et al. 2021). However, data on SARS-CoV-2
infection in many other free-living wildlife species is still
scarce (Sharun et al. 2021; Delahay et al. 2021). Mustelids
seem one of the most susceptible families, especially in
those cases where animals live in close proximity groups
and in contact with humans (e.g. American mink farms)
(Delahay et al. 2021). Ferrets (Mustela putorius furo) may
acquire the virus (Kim et al. 2020; Shi et al. 2020; Hobbs
and Reid 2021), and natural infection has been recorded
both in pet ferrets (Giner et al. 2021) and in hunting ones
(Gortazar et al. 2021). Moreover, SARS-CoV-2 infection
has also been detected in exotic free-ranging American

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s10344-023-01662-6&domain=pdf
http://orcid.org/0000-0003-2417-4163

33 Page2of3

European Journal of Wildlife Research (2023) 69:33

mink populations (Aguild-Gisbert et al. 2021). The virus
has also been recorded in other native wild mustelids such
as the Eurasian otter (Lutra lutra) (Padilla-Blanco et al.
2022). In the cases of domestic (ferrets) or farm indi-
viduals (American minks), it is thought that transmission
occurs from person to animal, although the reverse is also
likely to be true (Boklund et al. 2021). In wild conditions,
transmission is more improbable due to the lower popula-
tion densities and scarce contact with humans. Even so,
it is possible that infected American minks can escape to
the wild where they could spread the disease to native spe-
cies. Some animals (i.e. hunting ferrets) could transmit the
disease to free-living animals when employed by humans.

The aim of our work was to search SARS-CoV-2 infec-
tions in autochthonous free-ranging European polecats
(Mustela putorius). This is a worth studying species for
several reasons: (i) they are the wild ancestor of the fer-
ret, so both species could show similar susceptibilities to
infection by SARS-CoV-2; (ii) it usually forages on rabbits
in their burrows (e.g., Barrientos and Bolonio 2009); thus,
it could be in contact with hunting ferrets; and finally, (iii)
interactions among human-origin individuals from species
established in the wild such as American mink or ferrets and
wild mustelid species like polecat are frequent (Costa et al.
2013; Barrientos 2015).

Methods

We analysed lung samples from 48 roadkilled polecats col-
lected in the period 2020-2021 in seven Spanish provinces:
Avila (2 individuals), Burgos (4), Jaén (8), Madrid (13),
Palencia (1), Toledo (7) and Valladolid (13). Forty-one of
them were fresh animals (less than 24-48 h since dead), and
seven were in varying degrees of rot. Once collected, they
were stored in sealed labelled bags and carried to a freezer.
The carcasses were kept at — 20 °C until necropsy. Sample
extraction was performed, while the animal was still frozen
to avoid RNA degradation. Once extracted, the lungs were
refrozen at —20 °C and stored in zip bags. For each animal,
viral RNA was extracted from different lung lobes using the
NucleoSpin RNA Virus kit (Macherey—Nagel, Diiren, Ger-
many) following the manufacturer’s instructions. Molecular
detection of SARS-CoV-2 RNA was performed by real-time
RT-PCR using the FDA EUA 2019-nCoV CDC kit (IDT,
Belgium), based on N1 and N2 gene targets to detect SARS-
CoV-2. Real-time RT-PCR was carried out using the Super-
Script III Platinum One-Step qRT-PCR Kit (Thermo Fisher,
MA, USA), following the manufacturer’s protocol. Final vol-
ume of RT-PCR reaction was 15 pl including 5 pl of RNA
extracted. Nuclease-free water was used as negative control
and a synthetic SARS-CoV-2 control (IDT, Belgium) as
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positive control. PCR reactions were carried out in a CFX96
Touch Real-Time PCR Detection System Thermal Cycler
(BioRad, Berkeley, USA).

Results and discussion

We did not detect infections by SARS-CoV-2 in the lungs
of 48 wild European polecats collected. While sample size
was necessarily limited, it represents the largest polecat
sample tested so far for SARS-CoV-2 RNA (EFSA et al.
2021; Davoust et al. 2022). As mutually non-exclusive
explanations, we suggest that (i) the jump from humans to
free-living European polecats is unlikely (Delahay et al.
2021); (ii) to date, SARS-CoV-2 in free-ranging carnivores
shows low prevalence (see Aguilo-Gisbert et al. 2021;
Padilla-Blanco et al. 2022), which makes the infection by
other coexisting species difficult; (iii) the solitary habits
of our study species (Lodé 1996; Marcelli et al. 2003)
reduce intraspecific encounters and, consequently, poten-
tial infections. On the other hand, we are aware that the
quality of the analysed samples was not the optimal to
detect viral RNA, since the ideal procedure is to preserve
samples at — 80 °C to avoid RNA degradation and to avoid
repeated freeze—thaw cycles. In addition, sampled indi-
viduals were found road-killed, although in most cases
they were fresh animals. Also, we acknowledge that we did
not sample other, less common tissues like small intestine
from where SARS-CoV-2 could also be isolated or blood
for antibody detection.

However, our negative results do not discard the possibil-
ity of polecat and/or other carnivore mustelid species and
populations to be affected and/or potentially act as reser-
voirs. Consequently, SARS-CoV-2 surveillance is still nec-
essary in carnivores, and particularly in mustelids, due to
their known susceptibility.
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