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Abstract
The restoration of the distribution range of the gray wolf (Canis lupus) creates the possibility of
gene exchange in the wolf’s various populations, and biodiversity in the environment. At the beginning
of May 2020, in the Turek Forest District, an atypically behaving young individual was registered.
The wolf was found dead after four days of observation. A radiographic examination of the body was
performed, followed by an autopsy and histopathological and cytopathological examination of the lungs
and pleural effusion. Post-mortem examination revealed a significant amount of cloudy fluid with blood
in the pleural cavity. The lungs were sunken and showed a series of lesions indicative of inflammation.
The diagnosis was confirmed by a histopathological examination and smear of pleural fluid.
The laboratory tests revealed the presence of bacteria with the morphological features of
Streptococcus spp. and Enterococcus spp. The changes found in the study indicate that fibrinhaemorrhagic-necrotizing pleurisy was the primary process and the cause of the wolf’s death.
The circumstances described indicate that the tested wolf was an individual rejected by the pack,
who migrated alone. Decreased immunity, possibly caused by stress and malnutrition, caused the
proliferation of opportunistic bacteria that eventually led to pleurisy and death.
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Introduction

Results and Discussion

The gray wolf (Canis lupus), exterminated in most of
its natural habitats in Europe, has recently been restored
over much of its historic range. Currently, there is an
exceptionally dynamic increase in the wolf population
in the western part of the Great European Plain. What
is more, the area of central Poland can be considered an
area where wolves from different geographic locations
meet. They are individuals of Carpathian, Western
and Eastern lowlands origin [1]. This fact is of great
importance for ecologically significant reasons, such
as the maintenance of environmental biodiversity or
the possibility of exchanging genes of different wolf
populations. However, health-related factors are no less
important, as evidenced by some studies reporting that
mountain populations are characterized by a different
susceptibility to parasitic invasions than lowland ones
[2]. Thus, migrating wolves can naturally spread not
only parasitic diseases, but also bacterial and viral ones
to new regions. Therefore, it is important to monitor and
describe various cases of disease. In central Poland, in
the Turek Forest District near Konin, migrating wolves
have been seen since 2018. Most often, the length of
stay of a given individual in the forest district is short
and lasts from one to three days. Their appearance is
most often registered by the recordings of photo-traps
installed at waterholes and by direct observations of
forestry services.
Our announcement concerns a male wolf whose stay
in the Turek Forest District, where life observations
were made and recorded at the beginning of May 2020
by a camera trap. The individual weighing 28 kg has
completed via first year of life. Its age was estimated
based on the methods proposed by Landon et al. [3].
The animal showed unusual behavior and was found
dead after a few days.

The camera trap recorded the presence of a wolf
for the first time in the Turek Forest District on May
4, 2020, just after midnight. The last recording took
place on May 5 at 5:57 p.m. From the time it appeared
until its disappearance, the wolf was recorded at the
waterhole five times during this time, but it is not
certain that it did not use water also in other places
where there was no camera trap. He was found dead on
the morning of May 7, a few hundred meters from the
waterhole (SM. 1). The animal’s incoherent movements
indicated a very severe exhaustion. The animal was
clearly weakened and tired. The video also revealed
symptoms of dyspnoea. The animal showed limited
ability to step out, both with the thoracic and pelvic
limbs. The gait was asymmetrical. (Fig. 1). The loading
on the limbs was careful and very slow. The animal
manifested clearly visible pain symptoms especially
when withdrawing from water after quenching. The
time spent at the waterhole was from two to seven
minutes. (SM. 2-4).
Imaging diagnostics in the form of x-rays did not
reveal any mechanical osteological damage in the area
of the axial or limb skeleton. There were no other
pathological changes within the locomotor apparatus
or the presence of foreign bodies (e.g., projectile
fragments).
Post-mortem examination revealed approximately
2,000 ml of cloudy, blood-tinged fluid in the pleural
cavity (Fig. 2). Lungs were slightly sunken, unevenly
supplied with blood, dripping on the cross-section
with serous exudate with dark red venous blood. The
pulmonary and parietal pleura was dull, rough, and
discolored by hemoglobin. The right heart ventricle
was dilated. Peritoneal cavity was free of pathological
contents. The liver and kidneys showed signs of
degenerative changes. Spleen was of normal size and
shape.
Microscopic examination indicated areas of fibrin
and superficial necrosis on the surface of the pulmonary
pleura, forming homogeneous eosinophilic masses with
debris of damaged cells. Under the pleura there was
an inflammatory infiltration composed of mononuclear
cells with higher or lower amount of fibroblasts (Fig. 3).
The lung tissue itself showed moderate congestion and
the presence of the edema fluid in the alveolar lumen.
Slight areas of follicular emphysema were locally
visible. There were no signs of an inflamation in the
bronchial walls and interstitial tissue. In the slides,
prepared from lung tissue stained with the “RapiHem”
kit, more or less numerous streptococci were visible
adjacent to the pleural surface. In smears from the
pleural sludge, apart from exfoliated pleural cells,
gram-positive cocci, arranged in characteristic chains
with the phenotype of Streptococcus sp., were seen as
well as single bacteria with morphological features of
Enterococcus sp. (Fig. 4).

Material and methods
For behavioral research, a camera trap was used,
for which a Browning Spec Ops Advantage camera
equipped with a motion sensor was used. It was
installed near a forest natural water reservoir. After a
preliminary inspection of the dead wolf, it underwent
radiological test. Digital radiography was made using
an EXAMION DR Maxivet Co. x-ray that applied
tube voltage of 46kV in the tube current-exposure
time of 10mAs. Then, dissection was performed under
prosectorial conditions and changes in internal organs
were assessed. For histopathological examinations, lung
sections were taken from which sections were made
using the paraffin method and routinely stained with
hematoxylin and eosin, the Rapi Hem kit and the Gram
method. Moreover, the pleural effusion was centrifuged,
and smears stained with the Rapi Hem kit and the Gram
method were made from the obtained feces.
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Fig. 1. Irregular movement.

Fig. 2. A cloudy, blood-colored fluid filling the pleural cavity.

Inflammatory pleural changes in Canidae are not
very common. They are usually bacterial infections,
most often mixed [4]. In dogs, a common opportunistic
pathogen of the upper respiratory tract, intestines and
the urogenital system is Streptococcus spp. In conditions
of weakened defense mechanisms, it may cause local
inflammatory reactions, bacteraemia or toxemia [5] and
inflammatory processes in the lungs [6]. Streptococcus
spp. can be also considered as primary pathogen [7].
Sometimes pleurisy is associated with a perforation
of the esophagus or the migration of foreign bodies
through the bronchial pathway [7-9] or by penetrating
the chest wall. Several years ago we observed a case
of pleurisy in the red fox caused by migration of a
spruce branch through the bronchi and perforation of
the pleura (unpublished material). Foreign bodies, e.g.

Fig. 3. Areas of superficial pleural necrosis (black asterisk).
Fibrosis and inflammatory cell infiltration (red asterisk) in the
subpleural tissue (H&E. Magnification 200 x).

Fig. 4. Pleural sediment. Exfoliated mesothelial cells and
gram-positive cocci in chains (RapiHem, Magnification
1000 x).
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plant parts, carry microorganisms that may be part of
the oropharyngeal flora (including Streptococcus spp.),
the skin surface or soil bacteria [9]. In the observed
case, the image of the lesions seems to indicate
that the pleural inflammation process was primary,
because the lungs showed only signs of congestive
hyperemia and edema, the continuity of the esophagus
was maintained, and no foreign bodies were found in
the bronchi. Radiological examination also ruled out
mechanical damage to the chest walls as a result of a
traffic accident or a gunshot. The microscopic changes
indicate the chronic nature of the inflammatory process,
that is, the animal was probably ill for more than two
weeks. The wolf was observed only for four days and
showed disease symptoms already on the first day of
observation. Therefore, it can be assumed that it was
a weaker specimen rejected by the pack that migrated
alone through Central Poland. Young wolves spend the
first year of their life together with the pack. However,
in the spring of the following year, they gradually
leave the pack in search of their own territory. This is
especially true for males. There may be several reasons
for this phenomenon. To a large extent, these are
social factors, and in particular the increasing sexual
competition between males [10]. Young wolves try to
pair with wolves from other groups to start their own
packs, thus avoiding competing within the family group
[11]. This promotes the diversification of the genetic
material by combining individuals from different packs
[12]. Moreover, individuals standing the lowest in the
social structure may not be allowed to prey, and they
decide to leave the pack in order to search for food by
themselves [13].

Conclusions
Such a situation could have arisen in the case of the
male we studied, who had to migrate as a one-year-old
male. The stress of loneliness, and presumably also the
increasing nutritional deficiencies, were undoubtedly a
strong factor that decreased the animal’s immunity and
allowed the excessive multiplication of opportunistic
bacteria, which ultimately caused fibrin-hemorrhagicnecrotizing diffuse pleurisy and death. The Turek Forest
Inspectorate is located in Central Poland and covers
the eastern part of Greater Poland (Wielkopolska) and
the western part of the Łódź Province. This location
is important due to the possible intersection of wolf
migration routes of different populations, which may
be carriers of pathogenic bacterial strains. Registering
such cases can supplement the knowledge about the
ecology of this valuable mammalian species as well as
contribute to the study of disease spread among freeliving animals.
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