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Peri-urban wildlife as sentinels for antimicrobial resistance:
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Abstract

There is a growing concern for exploring the animal-human interface through
surveillance of peri-urban animals. Wildlife at this interface has been reported to pick
up and redistribute antimicrobial-resistant bacteria and other infectious diseases.
Samples from two stray Owl fledglings found at the National Veterinary Research
Institute, Nigeria were used for this study. Corynebacterium amycolatum,
Mammalicoccus siuri, and Escherichia coli were isolated and identified from cloacal and
oropharyngeal swabs collected from the birds. Almost all (4/5) of the isolates had
multidrug resistance. Also, three species of Leptospira (L. enterohaemorrhagica. L
grippotyphosa, and L. mini) were identified by the microscopic agglutination technique
(MAT). Our findings emphasised the growing One Health concerns for antimicrobial
resistance (AMR) spread in the environment and the importance of Wildlife in peri-
urban centres as sentinels for potential zoonotic transmission.
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Introduction

The peri-urban setting is an active conduit in the
transmission of diseases from the wild to humans;
due to the overlap of humans and animals. Wildlife
ecology in the peri-urban setting is significantly
affected by anthropogenic activities and vice versa

Urban expansions due to an increasing global
population have triggered changes in land use which
led to an overlap between humans and animals (Patz
et al., 2008; Myers, 2012). This relationship is often
complex, making it difficult to understand, in detail,

(Daszak & Hyatt 2001; Keesing & Ostfeld, 2021).
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the events that lead to spillover of zoonotic diseases
into humans (Kabantiyok et al., 2022).

Owls are common nocturnal raptors found in
residential areas where they prey mainly on rodents.
Although they are kept as pets in other climes (Nijman
& Nekaris, 2017), they are associated with fetish and
superstitious undertones in Africa (Coker & Mikkola
2001). Owls are known to be great indicators of
ecosystem health in the areas where they are found
(Kovécs et al., 2008). The close association of barn
owls with humans; as it is with other prey birds found
close to humans, is that of necessity- mostly
nutritional. They brood in arrears with a substantial
population of rodents and form part of the food web
(Trejo & Lambertucci, 2007), which is why they are
great indicators of the ecosystems in areas where
they are found. Despite this advantage, they can be
reservoirs of zoonotic diseases and antimicrobial-
resistant microbes in the course of their interaction
with the environment and other species. In most
communities in Nigeria, owls are stigmatized and
associated with negative traditional perceptions
(Tally, 2022), making them unwanted neighbours.
Yet, they occupy open spaces in old buildings and find
their way into rooftops of most houses where they
brood their offspring.

Despite the wealth of studies on avian pathogens and
microflora, there is a dearth of studies involving wild
birds including owls in Nigeria (Monne et al., 2015). In
this study, we investigated the zoonotic and
antimicrobial resistance potential of Barn owls in Jos,
Nigeria. The findings of this study will contribute to
our knowledge of the peri-urban interface and
provide important information for the development
of effective public health interventions to prevent the
transmission of zoonotic diseases.

Materials and Methods

Two owl fledglings were identified at the Diagnostic
Laboratory Services Department of the National
Veterinary Research Institute (NVRI), Vom on the
10th of January, 2022. Pictures of both birds were
sent to APLORI (A.P. Leventis Ornithological Research
Institute) for species identification. From each bird,
blood samples were humanely collected from the
wing veins. Oropharyngeal and cloacal swabs were
also collected before they were released. The blood
samples were screened for Leptospira by Microscopic
Agglutination Technique (MAT) and for blood
parasites, while the swabs were tested for (Newcastle
disease Virus) NDV and Avian Influenza (Al) by
hemagglutination inhibition test (HI) (Taylor, 2014).
Nasopharyngeal and cloacal swabs were inoculated
on blood and MacConkey agar, and isolates were
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preliminarily identified using biochemical tests and
fermentation sugars (lactose, urea, TSIA, indole,
catalase, and oxidase). The isolates were further
identified using matrix-assisted laser desorption
ionization-time of flight mass spectrometry (MALDI-
TOF MS) wusing VITEK2 (BioMérieux, France).
Antimicrobial susceptibility test (AST) was carried out
using the Kirby Bauer disk diffusion method on the
bacterial isolates using six (6) different classes of
antibiotics (Oxoid™, UK); Quinolones, Tetracyclines,
Cephalosporins, Sulfonamides, Penicillins, and Beta
Lactams. Results of the antimicrobial susceptibility
tests were interpreted using the CLSI (Clinical
Laboratory Standard International) (Melbvin et al.,
2020) for Enterobacteriaceae and Mammalicoccus

sciuri  which until recently was classified as
Staphylococcus  sciuri  (Madhaiyan, Wirth, &
Saravanan 2020). The zones of inhibition for

Corynebacterium spp were interpreted using the CLSI
breakpoints for Staphylococcus spp (Akwuobu et al.,
2023) except for penicillin due to EUCAST (2014)
provisions for breakpoints of penicillin against
Corynebacterium spp.

Results and Discussion

The birds were identified as Barn Owls (Tyto alba).
Three serotypes of Leptospira (L.
enterohaemorrhagica. L. grippotyphosa and L. mini)
were identified from the blood samples tested by
MAT, while Corynebacterium amycolatum,
Mammalicoccus sciuri, and Escherichia coli were
isolated with 99.9% accuracy using MALDI-TOF MS
from the cloacal and oropharyngeal swab cultures.
The owls shared similar bacteria except Escherichia
coli L. Icterohaemorrhagia and L. grippotyphosa
which were detected in only one raptor.

Tests for Al, NDV, and blood parasites were negative
for the owls. There have been reports of avian
influenza (Al) in owls, some of which have resulted in
mortality (CDC, 2023), a prevalence study on Al in the
Eurasian eagle owl (Strix aluco) by Sara (2022) found
that all 71 owls sampled were negative for Al. It is
therefore not surprising that the fledglings in our
study tested negative for Al. However, more research
is needed to understand the pathogenicity of Al in
owls. The negative NDV results obtained were in
sharp contrast to a report by Haddas et al. (2014) who
reported NDV from owls in an Israeli zoo. Although
our finding differs, it is not sufficient to make a strong
argument on the infection of owls with NDV or Al. All
the isolates from the owls except one
(Mammalicoccus sciuri) showed multidrug resistance.
To the best of our knowledge, this is the first report
of Mammalicoccus sciuri, L. enterohaemorrhagica, L
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grippotyphosa, L. mini, and C. amycolatum and MDR
isolates in owls from Nigeria. The findings on MDR
bacteria in peri-domestic wildlife highlight the need
for a more comprehensive understanding of the
ecological drivers of antimicrobial resistance.
Although our study was short of sample size, it
provides an important peek into an
underrepresented group of peri-urban drivers of
zoonosis and AMR (Swift et al., 2019). A similar study
reported antimicrobial-resistant bacteria in vultures
by Sudrez-Pérez et al. (2023).

Our findings are an important lead in unravelling the
spread of these pathogens and the distribution of
antimicrobial resistance in wildlife. Worthy of note is
the presence of C. amycolatum(the most significant
non-diphtheritic Corynebacteria) which is not known
for its pathological severity like C. diphtheria,
although human infections with C. amycolatum has
been associated with an array of health outcomes
especially in immunocompromised patients
(Sengupta et al., 2015; Akwuobu et al., 2023; Dalal et
al., 2023),. In a study published in 2023, Akwuobu et
al. found that the pathogen Corynebacterium
amycolatum showed varying degrees of antimicrobial
resistance. This finding corroborates our own findings
that C. amycolatum is notorious for its resistance to
antibiotics. All other isolates did express antimicrobial
resistance to at least one class of antibiotic. Reports
of antimicrobial resistance among antibiotic-naive
animals in the wild are of growing concern (Elsohaby
et al., 2021; Wang et al., 2017), especially in this
instance since the birds are fledglings. The presence
of Leptospira species can be connected to their
source of feeding because owls predominantly prey
on rodents which are established reservoirs for
Leptospira (Boey et al., 2019).

The emergence of antimicrobial-resistant species in
wildlife populations highlights how environmental
impact reflects on wildlife. More worrisome is that
fledgling owls were identified to harbour MDR
bacteria. This can have a profound impact on human
health, animal welfare and ecosystem health. Further
research is needed to identify the sources of
antimicrobial resistance in wildlife and factors that
promotes their distribution in different population; to
develop strategies to mitigate its impact on human
and animal health
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