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Abstract: Forty-two fresh fecal samples from the Bengal tigers (n=30) and African lions (n=12) were collected 

during March 2018 to July 2018 from Bangabandhu Sheikh Mujib Safari Park, Gazipur, Dhaka. The fecal 

samples were processed using formol-ether concentration technique. A total of six types of parasites (egg/ cyst) 

were observed viz.; one protozoan (Coccidia spp.), two cestodes (Hymenolepis spp., and Diphyllobothrium spp.) 

and three nematodes (Ascaris spp., Toxocara spp. and hookworms). No trematodes were found during the study. 

Occurrence of gastrointestinal (hereafter GI) parasites recorded in tigers was 90% (n=27/30) and lions was 

100% (n=12/12). The highest prevalence was of Coccidia spp. (85.71%) followed by Diphyllobothrium spp. 

(42.86%), Hymenolepis spp. (28.57%), Ascaris spp. (21.43%), Toxocara spp. (14.29%) and hookworms 

(14.29%). The prevalence of protozoans (85.71%) was higher than that of helminths (78.57%) in the hosts. On 

the basis of intensity of parasites, male carnivores were more susceptible to infection than females. The intensity 

of infection was higher in young ones as compared to adults.  
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1. Introduction 

Zoological gardens play a significant role in the advancement of animal biodiversity by guarding endangered 

species (Kelly and English, 1997). But in captivity, the problem of parasitic infections in animals can worsen 

and pose a serious threat (Muoria et al., 2005). Parasitic infections are not only responsible for the morbidities of 

animals but heavier infections may actually be fatal (Chhabra and Pathak, 2013). In their natural habitat felids 

range over large areas, have low parasitic exposure and consequently low genetic resistance against parasitic 

infections (Raja et al., 2014). Since animals are kept in confined areas, parasitic diseases constitute one of the 

major problems in zoological gardens around the world due to high environmental contamination (Rao and 

Acharjyo, 1984). 

Studies on parasitic infection of wildlife are still in first phase in Bangladesh with very few systematic studies. 

But the data are still on the base line. A few workers have recorded incidence of parasites in captive wild 

animals (Shrikhande et al., 2008). The present study is designed to investigate the gastrointestinal parasitic 

prevalence, intensity and influence of sex and age on parasitic prevalence and intensity in Bengal tigers and 

African lions of Bangabandhu Sheikh Mujib Safari Park, Gazipur, Dhaka. 

 

2. Materials and Methods 

2.1. Study sites 

Bangabandhu Sheikh Mujib Safari Park, Gazipur, Dhaka (24˚10′12″N, 90˚23′48″E) was chosen as study area 

for the collection of fecal samples from the host animals, Bengal tigers and African lions with the permission of 

the respective area’s authority. The park is divided into five major sections- the Core Safari, Safari Kingdom, 

Biodiversity Park, Extensive Asian Safari Park and Bangabandhu Square. The Core Safari contains the 

mailto:fahmida_2428@yahoo.com


Asian Australas. J. Biosci. Biotechnol. 2020, 5 (1)    
 

 

28 

carnivores like tigers, lions and bears, fishing cats, common palm civets etc. The cage of carnivores is square 

shaped and surrounded by iron grill. The floor is made of concrete. Water supply system is available inside 

every cage. The carnivores roam in a vast open space from 10 am to 4-5 pm in the afternoon which is similar to 

their native wild environment. Five-kilogram beef (six days in a week) and the other day, one rabbit is supplied 

as food for the Bengal tigers and African lions. 

 

2.2. Sample size 

A total of forty-two freshly defecated fecal samples of Bengal tiger (Panthera tigris) and African lion (Panthera 

leo leo) were collected. Thirty fecal samples were from Bengal tiger, among them nine samples were collected 

from males and twenty-one were from females. Twelve fecal samples were collected from male African lion. 

Age below or equal to five (Age ≤ 5) years; was considered as age group A (21 fecal samples from Bengal tiger) 

and age below or equal to ten years but older than five (5 < Age ≤ 10) years; was considered as age group B (9 

fecal samples from Bengal tiger and 12 samples from African lion). 

 

2.3. Collection and preservation of samples 

Fecal sample from individual animal were collected during March 2018 to July 2018 with the assistance of care 

taker of individual cage. Fecal samples were placed in a polythene bag containing 10% formalin. Each sample 

was marked according to species name, sex and age. Samples were examined at the Parasitology Laboratory, 

Department of Zoology, University of Dhaka. 

  

2.4. Coprological examination and data analysis 

The samples were processed by Formol-Ether Concentration Technique (Cheesebrough, 1987). Eggs and cysts 

observed under the microscope were identified following Chatterjee (1980), Cheng (1997), Soulsby (1982) and 

Schmidt and Roberts (1996). The number of eggs per gram (EPG) and cysts per gram (CPG) and prevalence of 

parasites were calculated following Margolis et al. (1982). Differences between the intensities was expressed 

using the standard deviation. 

 

3. Results and Discussion 

During the present study period, six different gastrointestinal parasites were observed of which, one protozoan 

(Coccidia spp.), two cestodes (Hymenolepis spp., and Diphyllobothrium spp.) and three nematodes (Ascaris 

spp., Toxocara spp. and hookworms) were identified. The most common and only protozoan parasite found in 

the present study on captive felids was Coccidia spp. All the male tigers and lions were found positive for at 

least one type of parasite (100%) followed by female tigers (85.71%) (Figure 1). Coccidia spp. (100%), 

Toxocara spp. (33.33%) and Hymenolepis spp. (33.33%) were found in male tigers; while the female tigers were 

infected with all the six types of GI parasites- Coccidia spp. (71.43%), Diphyllobothrium spp. (42.85%), 

Hymenolepis spp. (28.57%), Toxocara spp. (14.29%), Ascaris spp. (14.29%) and hookworms (14.29%) (Table 

1). In African male lions, all were found to be infected with Coccidia spp. (100%) followed by Hymenolepis 

spp. (50%), Diphyllobothrium spp. (50%), Ascaris spp. (50%) and hookworms (25%) (Table 5). Coccidia spp. 

showed the higher intensity male tigers (6.67±7.76) than in the female tigers (4.8±4.61) (Table 2). Toxocara 

spp. displayed the lowest intensity in male tigers (2±1) and Ascaris spp. and hookworms in female tigers 

(1±0.36) (Table 2). 

Among the samples collected from tigers of age group A (n=15) and age group B (n=15), the occurrence of 

parasitic infestation was 100% (15/15) and 80% (12/15) respectively (Figure 2). Coccidia spp. (100%), 

Diphyllobothrium spp. (60%), Hymenolepis spp. (20%), Ascaris spp. (20%) and hookworms (20%) were found 

in tigers of age group A; however, the adult tigers of age group B were infected with Coccidia spp. (60%), 

Toxocara spp. (40%), Hymenolepis spp. (20%) and Diphyllobothrium spp. (20%) (Table 3). The lions of age 

group B were found to be infected with Coccidia spp. (100%), Hymenolepis spp. (50%), Diphyllobothrium spp. 

(50%), Ascaris spp. (50%) and hookworms (25%) (Table 5); which is similar with the findings of tigers of age 

group A.  In adult lions, the intensity of Coccidia spp. (27.25±12.91) (Table 5) was much higher than in tigers 

of age group A (5±4.68) and age group B (6.33±6.85) (Table 4). 

In the present study, the prevalence of protozoans was observed to be higher than helminths. It may be due to 

different strategies of anthelmintic drug administration. Anthelmintic drugs are used in Safari Park animals at an 

interval of three months. The carnivores of Safari Park showed high protozoan infestation as they live in both 

outdoor open enclosure and cage. Another reason of high prevalence of protozoans could be the temperature. 

The appropriate temperature for successful oocyst sporulation is 4-37°C and optimal is at 29°C (Price et al., 
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2014). All the samples were collected in hot summer days which were suitable for coccidian growth. Different 

species of Coccidian were found in captive carnivores at different Indian zoos, such as- MC Zoological Park 

(Singh et al., 2006), Nandankanan Zoo (Mahali et al., 2010) and Kerala Zoo (Ravindran et al., 2011). 

No trematodes were found in the present study. The cause behind the absence of digenetic trematode parasites in 

captive wild carnivores could be explained by the complexity of the life cycle of these helminths, requiring at 

least one intermediate host (a gastropod mollusc) to evolve which is not usually present in the habitat of these 

carnivores kept in captive condition. 

Patton and Rabinowitz (1994) found the cestode parasite belonging to families’ like- Taeniidae, 

Hymenolepididae and genus such as- Toxocara spp., Isospora spp. (Coccidian) in a coprological survey 

conducted among wild felids in Thailand. Different Diphyllobothrium spp. were found in the study of Acharjyo, 

(2004) recorded from Indian wild carnivores which is also observed in the present study. Kolapo and Jegede 

(2017) found that Toxocara spp., Ancylostoma spp., Ascaris spp. and Coccidia spp. were the major intestinal 

parasites affecting the carnivores in University of Ilorin Zoological Garden, Nigeria. 

In present study, comparing the male and female of Bengal tigers present in safari park, it was found that the 

prevalence rate was higher in males (100%) than in females (85.71%) and the intensity of parasites was varied. 

On the other hand, the male lions (12/12) also showed 100% infection rates. 

According to Habig et al. (2018), there is a key difference between the sexes in immunity, life history strategies 

and behavior that may interact with the parasite exposure and susceptibility. Males tend to have weaker 

immunity than females and suffer disproportionately from parasitism and disease (Zuk and McKean, 1996; 

Nunn et al., 2009). Again, according to Aguilar and Munguı´a-Steyer (2013), as the investment in parasite 

defense is energetically costly, mating effort should be traded off against parasite defense but in most mating 

systems males invest more in mating effort which would stand to reason that there would be a male sex-bias in 

parasitism.  

In the present study, among two age groups of tigers, the infestation was higher in infant age group A than in the 

adult age group B. Comparison could not be done in case of lions as all the lion belonged to age group B which 

means adult. Host age is one of the most striking differences among hosts within most populations, but there is 

very little data on how age-dependent effects impact ecological and evolutionary dynamics of both the host and 

the parasite (Izhar and Ben-Ami, 2015). Children and the elderly individuals are the most disposed to parasitic 

diseases, developing severe forms of infection and suffering disproportionately high mortality rates compared to 

intermediate age groups (Simon et al., 2015). But the age wise prevalence and intensity of parasites also vary 

according to host species, habitat, predatory behavior etc. 

The wild captive carnivores need to be screened constantly as they are critical to handle. An improved control 

plan should implicate supplementary targeted approach to manage parasites effectively limiting the pathogenic 

species by systematic fecal examination along with administration of anticipated worm treatment at regular 

intervals. The optimization of husbandry, prophylaxis and therapeutic practice to the type of parasitic treatment 

should be taken in order to prevent a possible failure to the survival of captive wild carnivore animals and 

preserve their aesthetic, recreational, conservational and educational purposes. 

 

Table 1. Sex specific prevalence of GI parasites in Bengal tiger.  

 
Parasites No. of positive samples (No. of samples 

examined) 

Prevalence (%) 

Male Female Total Male Female Total 

Coccidia spp. 9 (9) 15 (21) 24 (30) 100 71.43 80 

Toxocara spp. 3 (9) 3 (21) 6 (30) 33.33 14.29 20 

Hymenolepis spp. 0 (9) 6 (21) 6 (30) - 28.57 20 

Diphyllobothrium spp. 3 (9) 9 (21) 12 (30) 33.33 42.85 40 

Ascaris spp. 0 (9) 3 (21) 3 (30) - 14.29 10 

Hookworms 0 (9) 3(21) 3 (30) - 14.29 10 
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Table 2. Sex specific intensities of GI parasites in Bengal tiger. 

 
Parasite Bengal tiger (male) Bengal tiger (female) 

EPG/CPG Intensity ± SD EPG/CPG Intensity ± SD 

Coccidia spp. 60 6.67±7.76 72 4.8±4.61 

Toxocara spp. 6 2±1 15 5±1.79 

Hymenolepis spp. - - 6 1±0.46 

Diphyllobothrium spp. 15 5±2.5 57 6.33±3.32 

Ascaris spp. 0 - 3 1±0.36 

Hookworms 0 - 3 1±0.36 

 

Table 3. Age specific prevalence of GI parasites in Bengal tiger. 

 
Parasites No. of positive samples (No. of samples examined) Prevalence (%) 

Group A Group B Total Group A Group B Total 

Coccidia spp. 15 (15) 9 (15) 24 (30) 100 60 80 

Toxocara spp. 0 (15) 6 (15) 6 (30) 0 40 20 

Hymenolepis spp. 3 (15) 3 (15) 6 (30) 20 20 20 

Diphyllobothrium spp. 9 (15) 3 (15) 12 (30) 60 20 40 

Ascaris spp. 3 (15) 0 (15) 3 (30) 20 0 10 

Hookworms 3 (15) 0 (15) 3 (30) 20 0 10 

 

Table 4. Age specific intensities of GI parasites in Bengal tiger.  

 
Parasites Group A Group B 

EPG/CPG Intensity ± SD EPG/CPG Intensity ± SD 

Coccidia spp. 75 5±4.68 57 6.33±6.85 

Toxocara spp. 0 - 21 3.5±2.03 

Hymenolepis spp. 3 1±0.41 3 1±0.41 

Diphyllobothrium spp. 57 6.33±3.36 15 5±2.07 

Ascaris spp. 3 1±0.41 0 - 

Hookworms 3 1±0.41 0 - 

 

Table 5. Occurrence of GI parasites in African lion (All male; and all belong to age group B). 

 
Parasites No. of positive samples (No. 

of samples examined) 

Prevalence (%) EPG/ 

CPG 

Intensity ± SD 

Coccidia spp. 12 (12) 100 327 27.25±12.91 

Hymenolepis spp. 6 (12) 50 6 1±0.52 

Diphyllobothrium spp. 6 (12) 50 57 9.5±5.08 

Ascaris spp. 6 (12) 50 6 1±0.52 

Hookworms 3 (12) 25 3 1±0.45 

 

 
 

Figure 1. Sex specific occurrence of GI parasites in Bengal tiger and African lion. 
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Figure 2. Age specific occurrence of GI parasites in Bengal tiger and African lion. 
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