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Spotlight on Avian Influenza

Behavioural effects of an immune challenge and what we know about avian influenza by Rosie J Lennon.

Avian influenza is an ongoing threat to bird populations worldwide. Over the last few months, the UK has documented
a spate of national cases among several well-known seabird colonies, as well as species residing in terrestrial habitats
(RSPB 2023).

The primary concern of course is the impact of the immediate spread and lethality of the virus on wild bird populations.
However, as with most diseases, there are also likely to be physiological and behavioural sub-lethal effects — the
impacts of which are often less clearcut. Notably, one of the more unusual physiological effects of avian influenza is
the observed change in eye colour in individuals that have survived the virus (Lane et al. 2023), as well as weight loss
that is a commonly reported symptom (Lane, Jeglinski et al. 2023). But what behavioural effects could be expected
alongside the physiological ones?

Recent research conducted at Lund University (Sweden) investigated the impact of an immune-challenge (an injection
of bacterial protein that elicits an immune response without causing an infection) on the behaviour of free-living
blackbirds Turdus merula (Lennon, Ronanki et al. 2023). The study found that immune-challenged birds reduced their
activity by an average of 19% for as many as 20 days. In the first 24 hours after the immune challenge, activity was
reduced by as much as 59%. The specific sickness behaviour responsible was identified using accelerometers — devices
that record the level of activity and whether a bird is mobile or ’
stationary on an hourly basis. These data showed that immune-
challenged birds ceased activity on average 0.7 hours earlier
than unchallenged birds at dusk, whereas activity at times of the
day remained similar.

Comparably, studies investigating behavioural changes in
response to avian influenza are limited to snapshot data of
migratory species at a larger temporal scale, rather than
continuous daily monitoring. There is evidence that individuals
infected with the virus reduce daily regional movements,
increase stopover time and reduce foraging behaviour (Latorre-
Margalef, Gunnarsson et al. 2009, van Dijk, Kleyheeg et al. 2015,
Hoye, Munster et al. 2016). However, the longevity of such
effects and how these may affect daily activity patterns remains
unclear for this particular disease.

A reduction in daily activity is not an unexpected response to an
immune-challenge or infection, as it is a well-documented
sickness behaviour in aviary studies (Johnson, Curtis et al. 1993,
Skold-Chiriac, Nord et al. 2014, Love, Foltz et al. 2016).
However, authors of the Swedish study were surprised at the
specificity and longevity of the effect in free-living birds,
especially given that the challenge was only mimicked (i.e.,
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there was no pathogen to clear). Over a short time-period (1-2 days), behavioural changes could be problematic for
animals in energetically or temporally constrained situations (e.g., feeding young, enduring poor body condition,
coping with bad weather). Over longer time-periods, any adverse behavioural alterations are likely to incur
accumulative fitness costs.

In the case of avian influenza, understanding how sickness behaviours impact our wild birds and whether such
behavioural changes ultimately contribute to
mortality incidences during an outbreak, is just a
small part of a much larger challenge.

For further details of the Swedish study see: Lennon RJ, Ronaki S
& Hegemann A (2023) Immune challenge reduces daily activity
period in free-living birds for three weeks Proceedings of the

Royal Society B https://doi.org/10.1098/rspbh.2023.0794. Full
reference list can be found on the final page of this newsletter.

Above: An avian (and human) participant in the Lund study.

Left: An accelerometer retreived from a recaptured blackbird one
year after deploymemt (hence the grubby appearance and
missing antenna).

Picture credit: Rosie J Lennon
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The impact of Avian Influenza on submission of dead birds of prey to the Predatory Bird Monitoring Scheme by
Elaine Potter.

The Predatory Bird Monitoring Scheme (PBMS) relies on members of the public, citizen scientists and other parties
interested in wildlife health to submit dead birds of prey found in non-suspicious circumstances. Avian Influenza (Al)
has been present for several years; seasonality and migration have an impact on the number of Al cases observed,
with higher numbers throughout the winter period. Since autumn 2021, the number of positive cases has risen
significantly and where the virus once affected mainly migratory waders, it has become a much bigger issue for
multiple species of birds (including birds of prey) across the whole calendar year.

Following government advice to protect public health about not touching dead wild birds, the PBMS closed to public
bird submission. We are currently unable to receive raptor samples but are working hard to identify solutions to
allow safe collection and submission of dead birds of prey. These specimens are vital to the PBMS and enable us to
ensure that gaps in the long term database are kept to a minimum. We are still working though, processing and
analysing specimens that were submitted prior to the Al outbreak to allow us to keep monitoring for environmental
contaminants. PBMS website https://pbms.ceh.ac.uk/ and our email pbms@ceh.ac.uk

Rodenticide wildlife exposure is a global issue by Shinji Ozaki.

Recently, Australian researchers reported multiple rodenticide exposure cases in various local birds of prey, e.g. tawny
frogmouth owls. Second-generation anticoagulant rodenticides (SGARs) are persistent and bioaccumulative
compounds widely used against rodent pests. However, SGARs can persist in rodent tissues and can therefore, be
transferred to and affect predators. Australian researchers considered the impact of SGARs on wildlife as a new ‘Silent
Spring’ in Australia.

The PBMS team are keen to find out if this is also the case in the United Kingdom (UK). We have reported the time
trend of exposure of wildlife to SGARs over decades; in recent years we have mainly focused on red kites and barn
owls. Our latest reports show a similar level of exposure and an increasing exposure trend to brodifacoum, a highly
toxic and persistent SGAR.

For details of the news article about the Australian case, see: https://theconversation.com/rat-poison-is-killing-our-

beloved-native-owls-and-tawny-frogmouths-and-thats-the-tip-of-the-iceberqg-212184

PBMS latest reports and papers can be found on the PBMS publication page.
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GB Wildlife Disease Surveillance Partnership - reports are published quarterly.

To access the latest reports see: https://www.gov.uk/qovernment/publications/wildlife-gb-disease-surveillance-and-
emerging-threats-reports.

The GB Wildlife Disease Surveillance Partnership is made up of the following organisations: Animal and Plant Health
Agency (APHA), Scotland’s Rural College (SRUC), Institute of Zoology (loZ), National Wildlife Management Centre of
APHA (formerly part of FERA), The Centre for Environment, Fisheries and Aquaculture Science (CEFAS), The Wildfowl
and Wetlands Trust (WWT), Natural England (NE) and Forestry England (FE).

WIIS-Scotland

Wildlife Crime Prosecution: The WIIS-Scotland
team provided analytical support that
contributed to a successful prosecution relating
to several poisoning cases from 2019 and 2020.
The accused, a waterfow! enthusiast, was found
guilty of deliberately poisoning multiple birds of
prey and rooks in Dumfries and Galloway. He also
pled guilty to possession of highly toxic pesticides
and was sentenced to a community payback
order and ordered to carry out 216 hours of
unpaid work. SASA’s Wildlife DNA Forensic team
also helped with this investigation by identifying
the bait species consumed by the poisoned birds.
See links to 2 press articles relating to this case
here and here.

The latest results from WIIS-Scotland 2023 can be found here.

SASA © Crown Copyright

Cardiff Otter Project

Unexpected genomic variation in eastern British Eurasian otters (Lutra lutra) revealed by whole genome
sequencing.

A new publication by Sarah du Plessis (du Plessis et al., 2023) has revealed interesting genetic differences among
Eurasian otter (Lutra lutra) populations in the east of England and suggests regional differences in the timing of past
population bottlenecks.

Previous research has shown that there are four genetically differentiated populations of otter in the UK — North of
England and Scotland, Southwest England, Wales, and central and eastern England. These are likely to have formed
after chemical contaminants caused a crash in the population between 1950 and 1980. In du Plessis et al., 2023,
whole genome sequencing from muscle samples of 45 otters collected between 2016 and 2020 showed two
divergent mitochondrial lineages within eastern England which were not found in previous studies using
microsatellite approaches, and which appear to have originated in Asia (potentially as an accidental introduction
during population reinforcement work in the 1980s-90s). In addition, the genomic evidence suggests that although
the population bottleneck in southern England coincides with the known decline in populations due to chemical
contamination, population declines in Wales and northern England appear to have started much earlier.

Avian influenza screening

Due to the recent outbreak of avian influenza, the Otter Project is working with Public Health Wales (PHW) virology
centre and APHA. We have screened 142 otters for avian influenza and COVID using peripheral swabs (rectal, nasal,
and tracheal) prior to post-mortem and deeper swabs (brain, bronchial, and tracheal) during post-mortem. The
positive results including date and location at present are as follows: HSN1 — Nottinghamshire, May 2022 (#4195);
Cumbria, January 2022 (#4197); Denbighshire, December 2022 (#4255). H5 (further sub-typing not possible) —
Gwynedd, December 2020 (#4222); Wiltshire, January 2023 (#4305). Influenza A, type unknown - unlikely to be
H5/H7/H9 - Shropshire, August 2019 (#4326). The remaining otters tested have returned negative for avian influenza
and COVID. Positive results have largely arisen from post mortem swabs of brain tissue, even where peripheral
swabs have been negative — this is likely because of rapid environmental breakdown of the virus, and is good news
for our collector network, because it suggests that the risk of infection is low for people handling carcasses. We are
liaising with the Worldwide Influenza Centre (WIC) at the Frances Crick Institute, and with the Animal and Plant
Health Agency (APHA) to contribute to vital research into how the virus is evolving, and how it presents in mammals.
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Wildlife Incident Investigation Scheme (WIIS)
WILDCOMS would like to take this opportunity to wish Libby Barnett a wonderful retirement. Thank you for all of your

valued input over the years. We would also like to welcome Sheonaidh Charman who will take over contributing WIIS
news for England and Wales to WILDCOMS.

Garden Wildlife Health
GWH focuses on garden birds, amphibians, reptiles and hedgehogs. For this they count on the help of the public to

submit reports of sick or dead wildlife of these species and to submit samples for analysis. To report death or illness
in garden wildlife see https://www.qgardenwildlifehealth.org/
GWH have produced a wealth of advice on creating a healthy environment for your garden. See Amphibians, Birds,

é * ';é,. . Hedgehogs, Reptiles and Wildlife friendly gardening.
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Contact us

To see a particular topic in the WILDCOMS newsletter, contact us about WILDCOMS related matters or
subscribe/unsubscribe from our mailing list please email wildcoms@ceh.ac.uk.

For detailed information about WILDCOMS and the schemes involved, navigate to www.wildcoms.org.uk.

The UKCEH Privacy policy sets out the basis on which any personal data we collect from you, or that you provide to us,
will be processed by us.

Wildlife Disease & Contaminant Monitoring & Surveillance Network
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