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Abstract: Forty-two freshly defecated fecal samples from captive Asiatic Black Bear
(Ursus thibetanus) were collected between May 2017 and April 2018 from Bangladesh
National Zoo, Dhaka, Shaheed A.H.M. Central Park and Zoo, Rajshahi and Bangabandhu
Sheikh Mujib Safari Park, Gazipur. The collected samples were processed by Formol-ether
concentration technique. Altogether nine different gastrointestinal (GI) parasites were
observed and identified, which include one protozoan, Coccidia spp. (42.86%); four
cestodes, Hymenolepis spp. (42.86%), Diphyllobothrium spp. (28.57%), Spirometra spp.
(14.29%) and Taenia spp. (21.43%); and four nematodes Ascaris spp. (57.14%), Toxocara
spp. (21.43%), Trichuris spp. (21.43%) and hookworms (35.71%). No trematode parasite was
found during the study period. Dominance of helminth parasites (71.43%) over protozoan
parasites was observed. The male bears were found more susceptible to parasitic infection
than the females. The intensity of infection was found erratic in young and adult bears. The
species diversity, animals feeding behavior and hygiene maintenance may be responsible for
the high prevalence rate of gastrointestinal parasites in the present study.
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Zoological gardens are important to educate the general public about wildlife
and their habitats as well as preserve critically endangered species through captive
breeding and reintroduction (Schulte-Hostedde and Mastromonaco 2015).
Gastrointestinal (GI) parasites sometimes affect mammals severely causing diarrhea.
The stress in caged or confined animals causes deterioration to their immunological
system which makes them more vulnerable to parasitic infection; whereas
contamination rarely occurs to them in natural conditions. Sanitation, feeding
management and gathering inside the cage also influence in increasing endoparasites
among zoo animals (Malan et al. 1997). Fecal examination or coprological analysis is a
safe method to understand the parasitic conditions of free ranging wildlife (Shirbhate
2006). It provides information on the overall health condition of animals, such as-
composition of diet, load of gastrointestinal parasites, prey preference as well as
ecological significance (Patton et al. 1986). It is also important to study the parasitic
dynamics in wild populations as it can transfer to domestic animals and even to
humans (Shirbhate 2006). Asiatic black bear (Ursus thibetanus) is now a critically
endangered species of Bangladesh (IUCN 2015). But studies on parasitic infestation in
black bears are very limited here and data deficient, as very few methodical studies had
been undertaken. To conduct a fruitful conservation program, health screening is
required as there is a growing recognition of parasites as a major factor in the biology
and conservation of species (Smith et al. 2009). The goal of the present study is to
investigate age, sex and season-based prevalence and intensity of gastrointestinal
parasites in Asiatic black bear present in three different zoological parks of Bangladesh.

“Author for corresponding <fahmida_2428@yahoo.com>

©2020 Zoological Society of Bangladesh DOI: https://doi.org/10.3329/bjz.v48i1.47881


mailto:fahmida_2428@yahoo.com
https://doi.org/10.3329/bjz.v48i1.47881

120 Liza et al.

MATERIAL AND METHODS

Forty-two freshly defecated fecal samples of Asiatic black bears were collected
during May 2017 to April 2018 from Bangladesh National Zoo, Dhaka (23°48'44"N,
90°20'48"E), Shaheed A.H.M. Central Park & Zoo, Rajshahi (24°22'02"N, 88°34'13"E)
and Bangabandhu Sheikh Mujib Safari Park, Gazipur (24°10'12"N, 90°23'47"E).

In the early morning, the fresh fecal samples were collected with the help of cage
caretakers. The collected fecal samples were stored into the pots containing 10%
formalin. The pots were secured to avoid contamination and properly labeled indicating
name, age group, sex and season. The age below or equal to five (Age < 5) years was
considered as Age Group A (30 fecal samples); and age below or equal to ten years but
older than five (5 < Age < 10) years was considered as Age Group B (12 fecal samples).

The sample examination was done in the Parasitology Laboratory of the Department
of Zoology, University of Dhaka. Samples were screened via Formol-Ether Concentration
technique (Cheesbrough 1987); and calculated the number of eggs per gram (EPG) and
cysts per gram (CPG) by Stoll's Egg Counting technique. The morphological
identification of eggs and cysts was done following Chatterjee (1967), Soulsby (1982),
Schmidt and Roberts (1996). To summarize the required results, prevalence, intensity
and descriptive statistical analysis were used. Difference between the prevalence of
parasites was determined using the regression test at 95% level of significance (p value
<0.05).

RESULTS AND DISCUSSION

Nine different gastrointestinal parasites were observed and identified during the
present study. These include- one protozoan parasite (Coccidia spp.), four cestodes
(Hymenolepis spp., Diphyllobothrium spp., Spirometra spp. and Taenia spp.) and four
nematodes (Ascaris spp., Trichuris spp., Toxocara spp. and hookworms). No trematode
was observed during the study period. The cause behind the absence of digenetic
trematode in captive black bear can be justified by the complexity of this helminth life
cycle which requires at least one intermediate host (a gastropod mollusc) to evolve
which is not usually present in the habitat of these bears kept in captive condition.

In the present study, all the fecal samples were positive with GI parasites; i.e. the
samples were screened positive for at least one parasite. Ascaris spp. showed the
highest prevalence (57.14%, n=24/42) followed by Coccidia spp. (42.86%, n=18/42),
Hymenolepis spp. (42.86%, n=18/42), hookworms (35.71%, n=15/42) and
Diphyllobothrium spp. (28.57%, n=12/42). However, Toxocara spp., Trichuris spp. and
Taenia spp. showed the same prevalence of 21.43% (n=9/42). Spirometra spp. (14.29%,
n=6/42) was screened as the least prevalent GI parasite in the study (Table 1). The
factors that influence the survival, development, distribution or transmission of the
free-living larvae seen on pasture, are normally weather related. The species diversity,
animals feeding behavior and hygiene maintenance may be responsible for the excessive
occurrence of gastrointestinal parasites during the study period. Again, all the animals
do not harbor the same types of parasites; and perhaps for this reason the rate of the
egg production varies. Alteration in the hosts’ immunity due to lack of proper nutrition
as well as stress can be responsible for this heavy parasitic load. Different geographical
distribution and environmental conditions also may influence the parasite-host
interaction. The favorable environment helps to spread the eggs of parasites as well as



Gastrointestinal parasites of captive 121

the disease quickly. On the other hand, improper anthelmintic treatment may also be
responsible for the high prevalence of GI parasites in the present investigation.

In the present study, Hymenolepis spp., and Trichuris spp. were observed in black bears
which usually infect rats, mice and other carnivores. The transmission of these parasite
eggs to black bears can occur due to using the same equipment to clean the cage of
different carnivores, like felids, canids etc. and also from the rat existence inside the
bear cages. The bears might act as accidental host in this case. Hair and Mahrt (1970)
reported two new species of Coccidia in wild American black bears of Alberta, Canada.
Hatler (1967) and Worley et al. (1976) found the presence of Taenia in wild black bears
in Central Alaska and Montana respectively; Stiles and Baker (1935) also identified
Taenia spp. in captive Himalayan black bears (Selenarctos thibetanus) in India. The
studies of Rausch et al. (1956) found two cestode species, Taenia hydatigena and
Taenia krabbei from captive black bears in Alaska. From the bears of North America,
only pseudophyllidean tapeworm, Diphyllobothrium sp. has been reported. Rausch
(1954) described that bears can acquire these parasites by eating fish which contain
plerocercoids. Additionally, species of Toxocara (T. canis and T.mystax) were isolated
from the brown bears (Ursus arctos) in captivity of Bale, Germany (Couturier 1954).
Lane (1916) recorded the presence of hookworm (Ancylostoma spp.) from Himalayan
black bears in India and Sri Lanka.

In the present study, all the bears were female in Dhaka zoo and male in Rajshahi zoo.
The intensity of parasites among the female bears in Dhaka zoo was lower (10.67+6.47)
than that of among the male bears (30.83+6.91) in Rajshahi zoo. The bears of Rajshahi
zoo were ill at the time of sampling. Among the male and female bears of Gazipur safari
park, the males were more susceptible to infection than the female bears and the
intensity was also higher in males (19.33+1.53) than that in females (15.44+5.29) (Table
2). According to Cérdoba-Aguilar and Munguia-Steyer (2013), the males give more
efforts in mating in different mating systems which would explain the male sex-bias in
parasitic occurrence. Besides, the males happen to have exposed immune responses
than females; as a result, they suffer more from parasitic disease (Zuk and Mckean
1996; Nunn et al. 2009). This male sex-bias parasitism may also be facilitated by
testosterone-generated immunosuppressant described by Klein (2004).

Different strategies of anthelmintic drug administration are a prime cause behind high
and low intensities of parasites. In Dhaka zoo, antihelminthic drugs are used twice in a
year. In Rajshahi zoo, it is conducted every four months and every three months in
Gazipur safari park. This drug administration did not show any specific result in the
present study. Moreover, change in infection rate cannot be explained if no specific
treatment is run.
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‘Table 1. Sex specific prevalence of GI parasites in Asiatic black bears
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Table 2. Sex specific intensity of GI parasites in Asiatic black bears

Study Area  Age group (No. of No. of EPG/ Intensit p value
observed infected CPG y £+ SD
samples) sample
Dhaka zoo Female (24) 24 256 10.67%6. 0.001
47
Rajshahi zoo Male (6) 6 185 30.8316. 0.05
91
Gazipur Male (3) 3 58 19.33+1. 0.05
Safari park 53
Female (9) 9 139 15.44+5. 0.09
29

In Dhaka zoo, among the bears of age Group A, the most prevalent parasite was Ascaris
spp. (75%), followed by Hymenolepis spp. (62.5%), hookworms (37.5%), Coccidia spp.,
(25%), Diphyllobothrium spp. (12.5%). and Toxocara spp. (12.5%) (Table 3).The
intensities of parasites were found significant (p<0.05) (Table 4).All the samples from
Age Group A in Rajshahi zoo were infected with all the five helminths, Ascaris spp.,
Toxocara spp., hookworms, Spirometra spp., and Diphyllobothrium spp (Table 3). Unlike
the other two study areas, in Gazipur safari park, higher prevalence of Coccidia spp.
(100%) was recorded among the bears of Age Group B (Table 3). Prevalence of helminth
infection was low (each 25%)(Table 3). The work of Simon et al. (2015) showed that the
young and the aged are mostly prone to parasitic diseases, which develop severe
infections and increase a high mortality rate compared to middle age groups. Although
the occurrence was 100% in all age groups (Table 3), a different intensity level of
parasites in bears was observed (Table 4). In Dhaka zoo, the bears of age Group A had
comparatively low parasite burden (10.67+6.47), as because they were kept separately
in cages which prevented contamination. The male bears from Rajshahi zoo were ill at
the time of sample collection and the intensity of infection was recorded high
(30.83+6.91) in it. In the Gazipur safari park, bears were well maintained and regular
quarantine was done, which could be the reason behind the low intensity (16.42+4.50)
of GI parasites (Table 4).

The bears of Gazipur safari park showed high protozoan infection (100%). They live in
both outdoor open enclosures and cage. Another reason for the high prevalence of
protozoans could be the temperature. For the effective sporulation of oocysts, the
standard temperature is from 4°C to 37°C and the optimal one is 29°C (Price et al
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2014). All the samples were collected in summer from Gazipur safari park which was
suitable for coccidian growth. Different species of Coccidia were found in captive
carnivores at different Indian zoological gardens from the works of Singh et al. (2006),
Mahali et al. (2010) and Ravindran et al. (2011). The primary climatic factors
(temperature, humidity, rainfall) induce the prevalence of endoparasites (Gibbs 1982).
In the present study, occurrence of GI parasites was 100% in summer and monsoon
followed by winter (83.33%) (Table 5). High temperature and optimum rainfall could be
an important factor behind the result.

Table 3. Age specific prevalence of Gl parasites in Asiatic black bears

Study Agegroup  Coccidiaspp.  Ascaris  H) lepisspp Diphyliobothri  Spi pp  Toxocara Trichuris Taeniaspp.  Hookworms
Area (No. of (No. of spp. (No. of infected umspp. (No. of infected spp. spp. (No. of (No. of
observed infected (No. of sample and %) (No. of infected sample and %) (No. of (No. of infected infected
samples) sample and infected sample and %) infected infected sample and sample and
%) sample sample and sample and %) %)
and %) %) %)
Dhaka Age Group 6(25) 18 (75) 15 (62.5) 3(12.5) - 3(125) 6 (25) 6(25) 9(37.5)
200 A (24)
Rajshahi  Age Group - 6 (100) - 6 (100) 6 (100) 6 (100) - - 6 (100)
200 A (6)
Gazipur  Age Group 12 (100) - 3(25) 3(25) - - 3(25) 3(25)
Safari B(12)
park
Overall 42 18 (42.86) 24 18 (42.86) 12 (28.57) 6(14.29) 9(21.43) 9(21.43) 9(21.43) 15 (36.71)
(52.14)

Table 4. Age specific intensity of GI parasites in Asiatic black bears

Study Area Age group No. of EPG/ CPG Intensity + SD p value
(No. of infected
observed sample
samples)
Dhaka zoo Age group A 24 256 10.67+6.47 0.006
(24)
Rajshahi zoo Age group A (6) 6 185 30.8316.91 0.05
Gazipur Safari Age group B 12 197 16.42+4.50 0.08
park (12)

Table 5. Seasonal occurrence of GI parasites in Asiatic black bears

Season Total no. of Total no. of Prevalence p value
fecal samples infected fecal (%)
examined samples
Summer (March- June) 12 12 100 0.30
Monsoon (July- October) 12 12 100 0.43
Winter (November- February) 18 15 83.33 0.16
CONCLUSION

An improved control plan should implicate additional targeted approaches to manage
parasites effectively limiting the pathogenic species by regular fecal examination along
with administration of anticipated worm treatment at regular intervals. The Asiatic
black bears kept in captivity need to be screened constantly as they are critical to
handle and critically endangered in Bangladesh. Proper chemoprophylaxis for
protection is also required.
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