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Summary

The European bison (Bison bonasus) is an endangered species whose restitution requires systematic health
monitoring. The most practical way to test clinical material from large wildlife is by serological methods.
Recently, the most serious health hazard faced by the European bison population was tuberculosis. However,
climate change and globalization have resulted in the arrival of more exotic diseases, one of which is epizootic
hemorrhagic disease (EHD), caused by the epizootic hemorrhagic disease virus (EHDV). EHD is an arthropod-
transmitted viral disease noted mainly in ungulates, especially ruminants. Clinical signs vary depending on
the virus serotype and host. The aim of this study was to determine the prevalence of EHD in European bison
by serological testing for antibodies to EHDV. Serum samples were collected from 90 European bison living in
different regions of Poland and tested with PrioCHECK™ EHDV Ab Serum Kit (Thermofisher, US). One of the
bison (from the Knyszynska Forest) had a positive result. It cannot be excluded, however, that the result was
a false positive. There is a need for further EHDV serology monitoring in European bison and other wildlife,

particularly in the Knyszynska Forest.
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Since the reintroduction of European bison (Bison
bonasus), their global population continues to grow: in
2019, the population in Poland, one third of the global
population, exceeded 2200 animals (32). However,
despite this growth, the species is still regarded as
protected, according to the International Union for
Conservation (IUCN), and efforts to support its restitu-
tion are continuing. Hence, the species requires active
protection (26), especially because of the growing size
of'the free-living population. Although the main health
threats seem to be infectious and parasitic diseases (7,
31), new ones, such as pesticide contamination, are also
emerging (17). Recent years have seen the increased
occurrence in European bison of viral and bacterial
diseases, such as tuberculosis (28), particularly those
transmitted by insects (16).

One such potential insect-borne disease is epizo-
otic hemorrhagic disease (EHD), caused by epizootic
hemorrhagic disease virus (EHDV), a member of the

* The study was supported by the “Complex project for the conservation of
European bison by State Forests”, financed by the Forest Fund (Poland), contract
no OR.271.3.10.2017.

Reoviridae family, which exist as seven serotypes (4).
It is transmitted by arthropod vectors of the genus
Culicoides (30). EHDV was first described in white-
tailed deer (Odocoileus virginianus) (36), but it has
since also been noted in other wild ungulates and in
cattle (9, 15, 22). EHD is mostly asymptomatic in
domestic ruminants, but manifests as a hemorrhagic
disease in wildlife (22). This variation in clinical
symptoms is further influenced by serotype (10-12),
herd immunity (1) and host sustainability (37).

A recent EHDV-7 epidemic in cows resulted in
significantly decreased milk production, but this was
accompanied by clinical disease (1). In white-tailed
deer, EHD manifests as fever, weakness, facial oedema,
and inappetence (5), and vaccines have recently been
developed (3, 39).

Climate change and globalization have increased
the risk of pathogens spreading to new and unexpected
geographic areas (21). With this in mind, and consider-
ing the acute course of the disease in some wild rumi-
nants and the potential threat to endangered species, the
aim of this study was to determine whether European
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bison in Poland have come into
contact with EHDV and whether
the disease can pose a real threat
to their restitution.

Material and methods

Study preparation. Blood sam-
ples were collected ante mortem or
post mortem from 90 European bison
between September 2017 and April
2018. The research was conducted
as part of the “Complex project for
the conservation of European bison
by State Forests” in Poland. All
procedures were performed with
due attention to animal welfare, in
accordance with Polish regulations.
The age of the animals ranged from
eight months to 25 years (Tab. 1).
The animals lived as free-ranging
and enclosed-breeding herds in vari-
ous regions of Poland, including the
Bieszczady mountains, Biatowieska,
Borecka and Knyszynska forests, and
in various European bison breeding
centers around Poland (Fig. 1).

Most blood samples were col-
lected from the jugular vein (v. iugu- Z)
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laris externa) and some from the
heart or tail vein (v. caudalis medi-
ana). All were taken into 9 ml tubes
with clot activator. After collection,
the tubes were transported to the laboratory as soon as
possible. Serum was obtained by centrifugation. Follow-
ing this, the samples were frozen and stored at —20°C for
further analysis.

Serology. The serum was defrosted, brought to room
temperature, and tested with a PrioCHECK™ EHDV Ab
Serum Kit (Thermofisher, US), which is an immunoenzy-
matic test (blocking ELISA) for the detection of anti-EHDV
IgG antibodies in ruminant serum. The test was conducted
in accordance with the manufacturer’s instructions. The
results were read with an EPOCH spectrophotometer
(BioTek Instruments Inc., the U.S.) at 450 nm. The results
were interpreted on the basis of percent inhibition (% Inh)
calculated in the following way:

% Inh = [(OD, .~ OD_ )/OD,_ ] * 100.

The test results are considered valid if mean OD .

>0.600 and % Inh,.> 60%. If % Inh > 60%, the results are
considered positive. If % Inh > 55% and % Inh < 60%, the
results are considered doubtful. If % Inh < 55%, the results
are considered negative.

Results and discussion

To obtain the most representative cross-sectional
results, the present study included both free-living
and captive European bison from various regions of
Poland. Although obtaining a large number of serum
samples from wildlife threatened with extinction is

Fig. 1. The location and size of free-ranging (green) and captive (dark blue) European
bison populations used in the study. The red plus sign indicates the population with
the EHD-positive individual

a considerable challenge, our findings present an ac-
curate picture of the latest serological status for EHD
in European bison. In the present study, only one out
of 90 samples yielded a positive result (% Inh = 61.08)
in the blocking ELISA. The sample was collected
from an asymptomatic free-ranging five-year-old
European bison female from the Knyszynska Forest
(Tab. 1). Our study not only confirms the first positive
identification of EHDV antibodies in European bison
in Poland and in the world, but also reports the first
usage of the PrioCHECK™ EHDV Ab Serum Kit in
the genus Bison. Previous studies of EHDV antibodies

Tab. 1. The relationship between the herd type (captive or
free-ranging), age, and sex of the animals

Type of herd Age Number of bison
Female Male
Captive herds <1year 6 0
2-5 years 16 12
> 6 years 2 2
Free-ranging <1 year 2 0
e 2-5 years 17* 10
> 6 years 18 5

Explanation: * indicates the group to which the positive individual
belonged
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in European bison were conducted with the blocking
LSIVetTM Ruminant EHDV Serum ELISA Kit (Live
Technologies, Carlsbad, California), which yielded
only negative results (18).

The present study used the PrioCHECK™ EHDV
Ab Serum Kit (Thermofisher, US) for testing serum.
The World Organisation for Animal Health (OIE)
recommends the use of such specific monoclonal anti-
body-based competitive ELISA tests for the detection
of anti-EHDV antibodies in serum samples. Moreover,
as the kit is used for all ruminants, there is no need to
adapt and optimize it for use in European bison, and,
according to the manufacturer, it is characterized by
a high level of sensitivity and specificity.

According to the OIE, the gold standard for serotype
identification is the use of virus neutralization (VN)
tests, which are used to detect and quantify serotype-
specific antibodies. In addition to serology, EHDV
infection can also be diagnosed by detecting the virus
itself, and, although virus isolation is more difficult,
its RNA can indeed be amplified and detected by PCR.
In fact, both RT-PCR and real-time RT-PCR are rec-
ommended by the OIE for this purpose (https://www.
oie.int/app/uploads/2021/03/epizootic-heamorrhagic-
disease.pdf).

In the monitoring of European bison, serological
methods are both cheaper and easier to use. However,
it may be worth introducing RT-PCR testing if more
individuals are found to be positive (20, 41). It would
also be reasonable to conduct RT-PCR testing for
ELISA-positive European bison from the Knyszyniska
Forest, but no appropriate material (whole blood,
tissues) is available. We therefore propose that the
serological survey be extended from European bison
to other free-living animals, especially in the area of
the Knyszynska Forest where the EHDV-seropositive
European bison was identified.

It cannot be excluded that the result obtained in this
study was a false positive. Although the PrioCHECK™
EHDYV Ab Serum Kit manual emphasizes that the test
is capable of detecting different EHDV serotypes with-
out detecting serotypes of Bluetongue virus, these two
viruses are very similar (24, 33), and false diagnoses
have been reported (1, 2). The suspicion that it was
a cross-reaction stems from previous studies indicating
a BTV seroprevalence of 24.7% in European bison in
Poland. What is more, BT V-seropositive individuals
have also been detected in herds from eastern Poland
(18), and European bison are known to be susceptible
to BTV infection (34). BTV has also been found in
Poland in cattle near the Polish-Belarusian border, but,
interestingly, the virus showed a close similarity to the
vaccine strain from Lithuanian and Russian animals
(27). It should be emphasized that BTV antibodies
have also been reported in European bison in Russia
(29) and in other animals in Europe (6, 19).

It is difficult to predict the course of EHD in
European bison, but it should be regarded as a potential
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threat to its restitution. The EHDV epidemic of 2012
among American bison resulted in 7% morbidity,
demonstrating that it can significantly affect popula-
tion numbers (38). Interestingly though, many of the
EHDV-infected American bison did not show any
clinical sign of disease (2).

Globally, EHDV has been reported in both domestic
cattle and wildlife in North and South America, Africa,
and Asia (8, 9, 13, 14, 23, 25, 40). It has also been
found in countries neighboring Europe, such as Turkey
(3). Although EHD is generally regarded as an exotic
disease in Poland, globalization and climate change
have brought it closer, and its appearance in Polish
wildlife is becoming increasingly likely, particularly
since Culicoides punctatus and C. obsoletus, reported
to be the main transmitters of EHDV in North America
and Japan, are also highly dispersed in Poland (35). It
has been suggested that subclinical infection of cattle
may play a significant role in the emergence of EHD
in Europe (22). If'this is true, European bison may also
play a similar role among wildlife in Poland.

In conclusion, our findings are the first confirmation
of EHDV antibodies in European bison. It cannot be
ruled out, however, that it is a false positive result.
To be certain, further EHDV testing, including other
methods, such as PCR, is recommended in European
bison, with a particular emphasis on animals of the
Knyszynska Forest. Future research should also in-
clude other free-living animals from this area.
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