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Does the Hooded Crow (Corvus cornix) harbour vancomycin-resistant enterococci in
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SUMMARY

Vancomycin resistant enterococci (VRE) are high priority healthcare associated bacteria with a potential for zoonotic transmission. Thus, its
emergence outside health establishments is a major concern. In order to study the prevalence of VRE in wildlife, we collected 221 faecal
samples from free-ranging Hooded Crow (Corvus cornix) from urban and rural habitats in Hungary, from March to August 2020. The
screening for resistant enterococci was done using bile esculin azide (BEA) agar supplemented with Vancomycin, specific to the screening of
VRE. None of the samples from either habitat types yielded VRE. It seems that Hooded Crows from Hungary do not necessarily constitute a
reservoir of VREs at present. Nonetheless, a continuous surveillance of VRE in wildlife would be judicious.
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INTRODUCTION

The appearance of antimicrobial resistant bacteria
(AMRB) in the wild was documented as early as 1975,
when Sato (1987) found multi-resistant E. coli strains
in pigeons. Since then, continuous reports of such
occurrence have been published, especially in wild
birds (Wang et al., 2017) including resistant
enterococci (Murray, 2000). The genus Enterococcus
includes a number of species normally found in the
intestinal tract of humans, mammals, birds, reptiles and
insects (Abriouel et al., 2008; Wada et al., 2019). These
Gram-positive bacteria (GPB) can be opportunistic and
cause serious infections like cystitis, bacteraemia and
sepsis (Simjee, 2006; Fisher and Phillips, 2009).
Enterococci are naturally resistant to several
antimicrobials  (e.g., penicillin, cephalosporins,
macrolides and clindamycin) and can rapidly acquire
resistance following the clinical introduction of
antimicrobial agents (reported by Ahmed and Baptiste,
2018) and thus cause nosocomial infections, usually
occurring in hospital care. Antibiotic resistance
observed in these microorganisms has emerged as a
serious global health issue, among them the most
important is resistance to vancomycin (Delpech et al.,
2019), which is listed as essential to medicine by the
World Health Organization (WHO) and classified as
critical to human health (WHO, 2021). Vancomycin is
aglycopeptide antibiotic mainly reserved for the
treatment of healthcare associated infections caused by
antimicrobial resistant GPB (Fiore et al., 2019).
Considered as a drug of last resort, the appearance of
resistant bacteria to this essential drug is an alarming
phenomenon.

Described for the first time in hospital environments
(Willems et al., 2005; Fisher and Phillips, 2009), VRE
have since been found in domestic animals and
livestock (Pomba et al., 2017; Ramos et al., 2012; Wada
et al., 2021). Similarly to many emerging AMRB, the
occurrence of VRE outside inpatient care facilities is

believed to have been facilitated by extensive use of
similar antimicrobials in human and veterinary
medicine as well as antibiotic use for growth promotion
in farm animals (Bager et al., 1997; Buetti, et al., 2019).
For instance, in Europe, the use of avoparcin, a
vancomycin like antibiotic as a feed supplement for
livestock, was shown to be fundamental for VRE
emergence in food producing animals (Kruse et al.,
1999; Werner et al., 2020; Unal et al., 2020).
Consequently, in 1997, the European Union banned the
use of avoparcin, leading to decreased occurrence of
VRE in farm animals but not to its disappearance
(Ahmed and Baptiste, 2018). Instead, VRE occurrence
is still arising and reports of these bacteria in wildlife
have been documented since. For instance, VRE strains
were isolated in free ranging gulls (Sjélund et al., 2008;
Drobni et al., 2009) as well as free ranging crows and
ravens (Oravcova et al., 2013; Oravcova et al., 2014;
Oravcova et al., 2016).

Vancomycin resistance in enterococci results from
the modification of the peptidoglycan synthesis
pathway encoded by eight different genes: vanA, vanB,
vanC, vanD, vanE, vanG, vanL and vanM (Arias et al.,
2012). Such resistance is acquired by obtaining genetic
materials encoding vancomycin resistance in the form
of plasmids or transposons. In addition, considering the
latest reports on AMR in wildlife, it seems that the
dissemination of AMR is often closely linked to human
related activities (Wu et al., 2018), highlighting the
important intricacies of AMR in wildlife as well as the
undeniable interconnection  between  humans,
environment, and wildlife in line with the One Health
principle (reported by Wang et al., 2017). Therefore,
wild animals may pick-up AMRB strains from different
contaminated anthropogenic surfaces (Dolejska et al.,
2007). Several authors have found that different wild
bird populations from urban areas carry AMR strains
(Dolejska et al., 2007; Bonnedahl et al., 2009; Silva et
al., 2011) including VRE strains (Sjélund et al., 2008;
Drobni et al., 2009; Oravcova et al., 2013, 2014, 2016).
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Previous studies have reported the presence of
potential pathogens in the Hooded Crow (Corvus
cornix) (Ferrazzi et al., 2007), a Eurasian bird species,
widely spread across Northern, Eastern, and South-
eastern European cities, and some parts of the Mid-
East. Like other Corvidae, Hooded Crows may harbour
important AMRB as previously reported (Sjolund et al.,
2008; Oravcova et al., 2013, 2014; Oravcova et al.,
2016), however, there is no information regarding the
carriage of VRE amongst these highly urbanized
creatures. The aim of this study was to explore the
occurrence of VRE, in resident Hooded Crows from
two different habitat types in Hungary.

MATERIALS AND METHODS

Study area

Hooded Crows were captured in several locations in
the northern part of the city of Debrecen, the second
largest city after Budapest, situated in the northern
Great Plain region near the Hortobagy National Park.
Rural individuals were trapped in Balmazujvaros, a
rural town 40 km away from Debercen and Szakoly,
located 25 km away. Additional urban crows were also
captured at the Budapest zoo.

Sample collection and analysis:

In total, 221 faecal samples were collected directly
from the cloaca of free ranging Hooded Crows using
sterile cotton swabs than cultured on a blood agar and a
bile esculin azide (BEA) agar supplemented with
vancomycin. After a 24 h incubation at 37 °C, each
colony showing brown to black colour in the
surrounding medium was considered a possible
Enterococcus and was transferred onto blood agar
(Figure 1). After a 24 h incubation at 37 °C, isolated
colonies were identified using the MALDI-TOF
(Matrix-assisted laser desorption/ionization — Time of
Flight) Mass Spectrometry.

Figure 1: VRE growth on a bile esculin azide (BEA) agar
with vancomycin colonies showing brown to black colour in
the surrounding medium (www.microbiologyinpictures.com)

Vancomycin resistance was confirmed using
vancomycin and teicoplanin  MICs test strips
(Liofilchem, Roseto degli Abruzzi, Italy) placed on

Mueller-Hinton agar plates and incubated for 18 to 24h
at 37 °C (Figure 2).

Figure 2: Vancomycin and Teicoplanin MICs test stripes on a
Mueller Hinton agar

RESULTS AND DISCUSSION

None of the Hooded Crow samples yielded VRE
indicating that VRE prevalence is very low in the
sampled populations in either habitats, although
previous reports on VRE carriage in the Corvus species
(Oravcoca et al., 2013; Oravcoca et al., 2014)
demonstrate that these birds may play a role as
reservoirs of VRE.

The emergence of vancomycin resistant bacteria
outside hospital settings was first described in farm
animals, in the mid-1990s when, VRE strains were
isolated from farm animals in several locations in
Europe (Ahmed and Baptiste, 2018). This occurrence
was shown to be associated with the widespread use of
avoparcin in farm animals (Bager etal., 1997).
However, in spite of the EU’s 1997 prrohibition of
avoparcin use, VRE still occur (Borgen etal., 2000;
Nilsson etal., 2009). On the other hand, North
American countries never approved the use of
avoparcin, which could explain their low VRE
prevalence in livestock (Simjee etal., 2006; Lanthier
etal., 2010) despite being frequent in hospital acquired
infections in those countries, suggesting that spread of
VRE in animals may be caused by the use of animal
growth promoters and not of drug overuse in humans.

More recently, and with the increase nosocomial
infections caused by VRE around the world, reports of
these microorganisms in wildlife have surfaced. For
example, in Canada, a single isolate, out of 100
enterococci sampled from American crows (Corvus
brachyrhynchos), was found to be resistant to
vancomycin in Canada (Oravcoca et al., 2014), while a
few more VRE isolates were detected in the USA
(Oravcoca et al.,, 2013). Thus, VREs occurring in
wildlife might originate from different human related
sources such as wastewater, or landfills, where wild
birds are in close contact with potentially human-
contaminated objects or foods (Cole et al., 2005;
Dolejska et al., 2007; Allen et al., 2016). Subsequently,
the prevalence of AMR bacteria in wildlife is generally


http://www.microbiologyinpictures.com/

ACTA AGRARIA DEBRECENIENSIS 2022-2

DOI: 10.34101/ACTAAGRAR/2/11523

associated with anthropogenic settings (Bonnedahl et
al., 2009; Alroy and Ellis, 2011).

Nonetheless, VRE incidence in healthcare facilities
is a growing worldwide health concern that requires
continuous surveillance efforts. In 2012, a research
conducted at the University of Debrecen revealed a low
incidence of VRE in Debrecen's hospital settings
(Dombradi et al., 2012), while more recent reports
showed an increase (Melegh et al., 2018; Ayobami et
al., 2020; Werner et al., 2020). Considering its growing
occurrence in the wild (Radimersky etal.,, 2010;
Oravcova et al., 2016, 2017), it is advisable that VRE
surveillance efforts should be integrated into the One
Health Concept.

Additionally, the Hooded Crow shows a widespread
distribution in Hungary, and is frequent within urban
environments. It occupies different ecological niches in
urban areas and shows a continuous population
increase (Kovér et al., 2015).

Moreover, though this study revealed an absence of
VRE among free ranging Hooded Crows from both
rural and urban areas, Considering the multi-resistance

reported in hospital-derived strains and the rise of VRE
in wintering rooks in Europe (Oravcova etal., 2013,
2016), a potential environmental spread of VRE is
foreseeable, warranting monitoring of urban bird
populations.

STUDY LIMITATIONS

Since the present study focuses exclusively on the
presence of VRE strains in Hooded Crows. It is highly
unlikely to generalize such findings on a large scale
when it comes to AMRB. Further investigations on the
prevalence of AMRB in different wild species residing
urban settlements like city pigeons (Columba livia) is
urged.
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