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ABSTRACT

In recent years, no studies of parasitic diseases in wild bears have been conducted in Azerbaijan. For this
purpose, we conducted research to determine the species composition and prevalence of parasitic diseases in
bears kept at the Rehabilitation Center. Serological samples were taken from bears to monitor changes in
hematological parameters. Fecal samples were collected to identify endoparasitic helminths and primary
intestinal parasites. Peripheral blood smears were collected to identify primary blood parasites. To determine the
species composition of ectoparasites parasitizing bears, clinical examinations of the animals were conducted and
ectoparasites were collected. The species of ectoparasitic lice collected from bristle loss bears was identified. The
lice belong to the species Trichodectes pinguis of the family Trichodectidae. Trichodectes pinguis lice were
intensively observed in bears, with 380—400 specimens collected. A total of 270—310 ticks were collected from
bears and their species composition was determined. The ticks belonged to the genera Ixodes, Dermacentor and
Rhipicephalus of the family Ixodidae. The primary blood parasite Babesia sp. was detected in peripheral blood
smears from three feverish bears. Intense invasion of red blood cells by the parasite was observed (5—7 parasites
per field of view). Bear feces samples were subjected to coprological examination. As a result of the examination,
were found in the samples eggs of the helminths Baylisascaris sp., Uncinaria sp., Strongyloides sp., and
Echinococcus sp. Hematological blood tests in bears invasion with endo- and ectoparasites revealed significant
differences compared to healthy bears. In patients with associative invasion of bears, a difference in
hematological blood parameters was observed - Hb, RBC, HCT, MCV - decreased, and WBC, MCHC, neutrophils,

lymphocytes and monocytes- increased. A reliable difference was observed in eosinophil parameters (p < 0.05).
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INTRODUCTION

Brown bears (Ursus arctos) are widespread in
Eurasia and North America. Brown bears are
potential carriers of numerous bacterial and parasitic
pathogens. Bears play an important role as reservoir
hosts and carriers of a number of parasitic diseases

(Di Salvo and Chomel, 2020).

Brown bears eat a variety of foods depending on the
season: from spring to early summer, they eat grass,
berries, insects, and venison; from summer to fall, they
eat pine cones and salmon; and in late fall, they eat
acorns and fruit (Sato et al, 2005a; Shirane et al.,
2021). Thus, the diversity of brown bears' feeding
habits increases their risk of infection with parasitic
diseases. A number of researchers who studied
parasitic helminths in brown bears in Eurasia and
North America noted the intense infection of bears
with helminths (Cano et al., 2024). Studies have shown
that bears are most commonly parasitized by the
helminths

Dibothriocephalus nthonkaiensts,

Ancylostoma malayanum, Uncinaria sp., and
Baylisascaris transfuga (Sasaki et al., 2019; Ohta et
al., 2021; Asakawa et al., 2006; Asakawa, 2024; Inukai
and Yamashita, 1934). In Eurasia and North America,
include B. transfuga,

brown bear parasites

Uncinariidae  species, Captrongee nematodes,
Diphyllobothriidae and Taenia cestodes, Dicrocoelium
trematode, and the primary intestinal parasite
coccidian (Gau et al., 1999; Foster et al., 2004; Borka-
Vit” alis et al., 2017; Bugmyrin et al., 2017). These
parasites are zoonotic, and some of them can infect
humans. They have even spread to domestic animals.
Cases of human infection with the cestode D.
nthonkaiensis continue to increase (Arizono et al.,
2009). Baylisascaris transfuga, a common parasite of
brown bears, is a potential zoonotic parasite (Bauer,
2013; Catalano et al.,, 2015a; Remesar et al.,, 2024;
Samuel et al, 2001). Although it is less pathogenic
than B. procyonis (Sapp et al., 2017). In addition to
endoparasitic helminths, bears are also parasitized by

ectoparasitic lice and ticks.

The species Trichodectes pinguis, belonging to the

genus Trichodectes, parasitizes bears worldwide

(Price et al., 2003; Kéler, 1938). It has been noted
that  ectoparasites—ticks of the  genera

Dermacentor,  Rhipicephalus, and Ixodes—
parasitize bears. Reports from various countries
indicate that these ticks parasitize the brown bear
(Ursus arctos) and transmit the primary blood

parasite Babesia sp. (Paillard et al., 2015).

Babesiosis occurs in wild animals, including bears,
as well as in farm animals with clinical signs such
as anemia and hemoglobinuria. In predatory
animals, babesiosis is asymptomatic (Azizova and

Hasanov, 2024).

Brown bears are widespread in the wild in the Republic
of Azerbaijan and in some cases even approach
populated areas. This is due to climate change,
urbanization, and food shortages observed around the

world in recent years (Segawa et al., 2021).

In recent years, no studies of parasitic diseases in wild

bears have been conducted in Azerbaijan.

To this end, we conducted research to determine the
species composition and prevalence of parasitic
diseases in bears. Twelve brown bears seized in the
forests of the Republic of Azerbaijan were kept in
restaurants for exotic purposes. The bears were
gathered at a rehabilitation center organized in the
Khizi district of Azerbaijan. It was more convenient for
specialists to examine the bears for parasitic diseases at
the rehabilitation center. Clinical observations
confirmed that the bears were unhealthy due to

infection and invasion diseases.

Specialists from the Veterinary Scientific Research
Institute were called in to determine the extent to
which the bears were infected with infection and
invasion diseases. Serological samples were taken
from bears to monitor changes in hematological
parameters. Fecal samples were collected to
identify endoparasitic helminths and primary
intestinal parasites. Peripheral blood smears were
collected to identify primary blood parasites.To

determine the species composition of ectoparasites
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parasitizing bears, clinical examinations of the
animals were conducted and ectoparasites were

collected.

MATERIALS AND METHODS

The bears kept in the cage were anesthetized.
Ectoparasitic lice and ticks were collected from the
bald bears, and their species composition was
determined (Fig. 1). Serological samples from bears
with unfavorable clinical conditions were subjected to
hematological examination. A peripheral blood smear
was taken from the three fevers bear. The samples
were examined using the Romanovsky-Giemsa
method to detect primary blood parasites.
Coprological samples were examined for the presence
of helminths using the Fulleborn and Vishnauskas

methods.

Fig. 1. Taking materials from bears

Hematological tests included determination of red
blood cell (RBC) and white blood cell (WBC) counts,
hemoglobin level, hematocrit, mean corpuscular
(MCV),

and mean

volume
(MCH),
concentration (MCHC). In addition, the white blood

mean corpuscular hemoglobin
corpuscular  hemoglobin
cell count was determined: segmented neutrophils,
eosinophils, lymphocytes, and monocytes (total

percentage).

RESULTS

During clinical examination the bears, were noted
aggressive behavior, anemia, bristle loss, and
baldness in various parts of the body. In addition,
clinical signs indicating that the bears were not

receiving a complete diet were identified (Fig. 2).

The species of ectoparasitic lice collected from bristle
loss bears was identified. The lice belong to the
species  Trichodectes

Trichodectidae.

pinguis of the family

Trichodectes pinguis lice were

intensively observed in bears, with 380—400
specimens collected. Although these lice are not
carriers of infection diseases, they cause symptoms
such as anemia, alopecia (hair loss),
hyperpigmentation (darkening of the skin), and
lichenification (thickening of the skin) in bears. The

symptoms observed in the bears we monitored were

recorded (Fig. 3).

Fig. 3. Bristle loss in bears and Trichodectes pinguis

lice

A total of 270-310 ticks were collected from bears
and their species composition was determined. The
ticks belonged to the genera Ixodes, Dermacentor

and Rhipicephalus of the family Ixodidae (Fig. 4).

Dermacentor

Ixodes

Rhipicephalus

Fig. 4. Genera of ticks collected from bears

The primary blood parasite Babesia sp. was detected
in peripheral blood smears from three feverish bears.
Intense invasion of red blood cells by the parasite was

observed (5—7 parasites per field of view) (Fig. 5).

Bear feces samples were subjected to coprological
examination. As a result of the examination, were
found in the samples eggs of the helminths

Baylisascaris sp., Uncinaria sp., Strongyloides sp.,
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and Echinococcus sp. The helminth eggs detected

confirmed the presence of severe forms of

helminthiasis, which affected the physiological
condition and live weight of the bears. This also
indicates that, despite the cage content, in their
feeding regime sanitary standards were not observed.

The bears were fed food typical of the wild (Fig. 6).
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Fig. 5. Babesia sp. parasite in red blood cells under

microscopy
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Fig. 6. Helminths egg in bear under microscopy

Analysis of the results shows that even when kept in
cage, bears develop severe forms of associative
parasitic diseases. Serological samples from bears
infected with babesiosis, helminthiasis, lice, and ticks

were subjected to hematological examination (Table 1).

Table 1. Hematological parameters in bears with

associative invasion

Parameters Results Reference
Haemoglobin (g/dl) 92-109 137-171
RBC (10%/ul) 5.8-7.1 6.2-8.0
Haematocrit (%) 0.35-0.43 0.40-0.49
MCV (f]) 49-60 57-70
MCHC (g/dl) 376-412 332-366
WBC (103 /ul) 4.6-14.1 3.9-11.5
Segmented neutrophils (%) 57.8-92.5 62.2-93.6
Eosinophils (%) 5.8-9.6 0.0-4.3
Lymphocytes (%) 5.4-40.8 4.8-32.6
Monocytes (%) 0.8-11.3 0.7-11.7

Hematological blood tests in bears invasion with endo-
and ectoparasites revealed significant differences
compared to healthy bears. In patients with associative
invasion of bears, a difference in hematological blood
parameters was observed- Hb, RBC, HCT, MCV-
decreased, and WBC, MCHC, neutrophils, lymphocytes

and monocytes- increased. A reliable difference was

observed in eosinophil parameters (p < 0.05).

To bring the bears out of a critical condition, they
were transfused with Ringer's solution with lactate.
To destroy ectoparasites, acaricidal solution Flugon
1% was instilled into the lumbar region at a rate of 1
ml per 10 kg of live weight. The bear, which had
Babesia sp., was given a preparation with the active
substance imidocarb dipropionate. For this purpose,
the bear was given Piro-stop intramuscularly at a
dose of 1 g per 50 kg of live weight. The sick animals
were given the anthelmintic drug Caniverm (10
tablets per 100 kg of live weight) for 2 days in a row
before morning feeding. After treatment, the bears
were observed. After treatment, the recovered bears

were released into reserves organized for them.

DISCUSSION

Studies conducted on brown bear parasites show that
the helminth Baylisascaris transfuga is the most
widespread species in the world (Catalano et al,
2015a; Strkolcov’a et al., 2018; Hwang et al., 2021,
Haynes et al., 2023). The worm has a direct life cycle
and is transmitted through feeding on developing
eggs in the environment (Bauer, 2013). Young bears
are more susceptible to infection. They have weak
immunity to Baylisascaris species. With age, bears
develop a certain degree of immunity to Baylisascaris
helminths (Sapp et al., 2017). Another widespread
species, the helminth Uncinaria, has been found in
brown and black bears (Ursus americanus) (Rausch
et al., 1979; Kiling et al., 2015). It is known that two
species of the genus Uncinaria- U. rauschi and U.
yukonensis- parasitize bears (Seguel et al., 2017). In
Europe, cases of Dbear infection  with
Diphyllobothridae are relatively rare. This is probably
due to low feeding intensity (Orosov’a et al., 2016;

Remesar et al., 2024).

Studies conducted in the provinces of Erzurum and
Van in Turkey and in Scandinavia noted that brown
bears are infected with Trichodectes pinguis lice
(Dik and Kiling, 2015; Kirman et al, 2023;

Esteruelas et al., 2016).
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As a result of studies conducted in various countries
of America, it was established that ectoparasitic ticks
of bears belong to the genera Dermacentor, Ixodes
and Rhipicephalus. The main blood parasite of bears
is Babesia sp. This also indicates that it is ticks of this
genus that transmit Babesia sp. to bears (Shaw et al.,
2015; Skinner et al., 2017; DiVincenti et al., 2019;

Reichert et al., 2024).

CONCLUSION

The results of parasitological studies conducted on
bears kept in the wild and in cages are identical. This
also indicates that the parasite fauna of bears,
regardless of the place of keeping, maintains its
biodiversity. This is directly related to the unfavorable

conditions of keeping bears in cages.
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