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endangered species, occasionally causing sudden and 

biology of parasites (Zasityte & Grikienciene 2002).
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Over the years, research on gastro-intestinal 
parasites has been carried out on Common Mole, Cane 
Rat, Gorilla, birds in captivity (e.g., Chaunha et al. 1973), 
reptiles, ungulates and many zoo animals across the 
globe (e.g., Kumar et al. 2005; Singh et al. 2006).

A regular program of gastrointestinal parasite 
surveillance and control measures like effective 
treatment and proper prophylaxis based on correct 
diagnosis would certainly improve the health situation 
in zoo animals.

Considering these facts, the present study was 
undertaken to identify the gastrointestinal parasites and 
determine their prevalence based on morphometry and 
count of developmental stages in faecal samples from 
carnivores and small mammals of Dhaka Zoo.

Materials and Methods
This study was conducted at Dhaka Zoo from January 

to May 2012.  The zoo houses many native and non 
native animals and wildlife. 

Selection of animals: The study included the 
carnivores, non human primates and several small 
mammal species.  Ninety-four samples were collected 
of which 70 were from carnivores including Indian 
Lion (24), Tiger (20), Hyena (4), Asiatic Black Bear (4), 
Dingo Dog (2), Ratel (2), Fox (2), Fishing Cat (2), Leopard 
(4), Binturong (2), Large Indian Civet (2), Torior Dog 
(2), 18 from non human primates including Rhesus 
Macaque (2), Pig-tailed Macaque (2), Hanuman Langur 
(2), Hamadryas Baboon (2), Vervet Monkey (2), Olive 
Baboon (4), Hoolock Gibbon (2), Golden Mangabey 
(2), and Guinea Pig (2), Rabbit (2) and Indian-crested 
Porcupine (2).

Collection and preservation of samples: Individual 
faecal samples were collected with the help of each 
animal’s caretakers in the early morning.  After collection 
the faecal sample was placed in a polythene bag 
containing 10% formalin.  Then the opening edge of the 
bag was tightly tied with ribbon to avoid contamination 
and each sample was marked according to species.

Coprological examination: Samples were examined 
at the laboratory of the Department of Parasitology, 
Bangladesh Agricultural University, Mymensingh.  The 
sample was processed for microscopic examination.  The 
ova, cysts, oocysts and larvae of different parasites were 
tentatively identified according to the morphology and 
then quantitative estimation was done by applying the 
Stoll’s ova dilution technique and McMaster technique 
to determine eggs per gram (EPG), cysts per gram (CPG) 
and oocysts per gram (OPG) of faeces as described by 
Soulsby (1982).

Morphological measurements of ova and cysts: The 
egg or cyst or oocysts were finally identified based on 
measurements (length and width) by using a micrometer 
as described by Cable (1965).

Results
Overall prevalence of gastrointestinal parasites: 

The overall prevalence of parasitic infection was 78.72% 
(74/94), of which 51.06 % (48) were helminthic and 
27.66% (26) were protozoan infections (Fig. 1).  The 
identified parasites included protozoa (Balantidium coli, 
Coccidia sp.), helminths (Toxascaris leonina, Spirometra 
sp., Toxocara cati, Hook Worm, Trichuris sp., Capillaria 
sp., unidentified strongyles, Trichostrongylus sp. and 
Physaloptera sp.).  The results indicated that helminthic 
infections were more common than protozoan infections 
in carnivores and small mammals.

The prevalence and intensity of different 
gastrointestinal parasites: Prevalence of identified 
parasites was—9.57% for Toxascaris leonina, 25.53% 
for Balantidium coli, 10.64% for Spirometra sp., 12.76% 
for Toxocara cati, 4.26% for Hook worm, 3.19% for 
unidentified strongyles, 7,45% for Trichuris sp., 2.12% 
for Coccidia sp., 1.06% for Capillaria sp., 1.06% for 
Trichostrongylus sp. and 1.06% for Physaloptera sp. (Table 
2).  The mean of OPG, CPG, and EPG was calculated for 
all the animal species and the ranges are shown in Table 
1.  The highest EPG was found in Leopard for Spirometra 
sp. as 6200.  The intensity in EPG of other parasites was 
1500 for Toxascaris leonina, 800 for Coccidia sp., 500 for 
Trichostrongylus sp., 400 for Capillaria sp. and 400 for 
Trichuris sp.

Prevalence of mixed infection: Mixed infection was 
observed in 12 species including Indian Lion (Toxascaris 
leonina and Spirometra sp.), Royal Bengal Tiger 
(Balantidium coli and Toxocara cati), Spotted Hyena 
(Balantidium coli and Hook Worm), Leopard (Balantidium 
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Figure  1. Overall prevalence of parasitic infection in carnivore and 
small mammals at Dhaka Zoo.
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Common Name Name of the parasite No. of positive case 
(No. of sample)

Prevalence 
(%)

Intensity of infection(EPG 
/CPG)/(OPG)

Ranges

Indian Lion

Toxascaris leonina 9(24) 37.5 1200-1500

Spirometra sp. 5(24) 20.83 800-1000

Balantidium coli 3(24) 12.5 300-400

Royal Bengal Tiger
Toxocara cati 12(20) 60 1200-1400

Balantidium coli 3(20) 15 300-400

Spotted Hyena
Hook worm 1(2) 50 600-800

Balantidium coli 1(2) 50 300-400

Striped Hyena
Balantidium coli 1(2) 50 600-800

Hook worm 2(2) 100 800

Asiatic Black Bear Balantidium coli 1(4) 25 300-400

Dingo Dog Spirometra sp. 1(2) 50 800-1000

Rattle Balantidium coli 1(2) 50 600-800

Bengal Fox Balantidium coli 2(2) 100 600-800

Fishing Cat Nil 0(2) 0 -

Leopard
Balantidium coli  2(4)  50 600-800

Spirometra sp. 4(4) 100 4800-6200

Indian-crested Porcupine  Nil 0(2) 0 -

Guinea Pig Nil 0(2) 0 -

Rhesus Monkey
Trichuris sp. 2(2) 100 300-400

Coccidia 1(2) 50 600-800

Pig-tailed Macaque Trichuris sp. 1(2) 50 300-400

Hanuman Langur
Balantidium coli 1(2) 50 300-400

Capillaria sp. 1(2) 50 300-400

Hamadryas Baboon
Trichuris sp. 2(2) 100 600-800

Balantidium coli 1(2) 50 300-400

Rabbit

Balantidium coli 2(2) 100 300-400

Hook worm 1(2) 50 400

Coccidia 1(2) 50 600-800

Vervet Monkey Nil 0(2) 0 -

Bingturong Nil 0(2) 0 -

Olive Baboon
Trichostrongylus sp. 1(4) 50 500

Balantidium coli 1(4) 50 600-800

Hoolock Gibbon
Balantidium coli 1(2) 50 800-1000

Trichuris sp. 1(2) 50 400

Golden Mangabey

Trichuris sp. 1(2) 50 400

Balantidium coli 1(2) 50 800-1000

Unidentified strongyles 1(2) 50 300

Large Indian Civet
Stomach worm 2(2) 100 300

Balantidium coli 1(2) 50 800-1000

Torior Dog
Balantidium coli 2(2) 100 600-800

Physaloptera sp. 1(2) 50 300

Table 1. Prevalence and intensity of ova/cyst/oocysts of different parasites in different animals at Dhaka Zoo
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coli and Spirometra sp.), Rhesus Macaque (Trichuris sp. 
and Coccidia sp.), Pig-tailed Macaque (Balantidium coli 
and Trichuris sp.), Hamadryas Baboon (Balantidium coli 
and Trichuris sp.), Golden Mangabey (Balantidium coli, 
unidentified strongyles and Trichuris sp.), Large Indian 
Civet (Balantidium coli and unidentified strongyles), 
Torior Dog (Balantidium coli and Physaloptera sp.), 
Rabbit (Balantidium coli and hook worm), Hanuman 
Langur( Balantidium coli and Capillaria sp.) (Table 3).

Sizes of eggs and cysts of different gastrointestinal 
parasites in different animals: The sizes (length by 
width) in µm of eggs, cysts and oocysts of different 
gastrointestinal parasites were measured (Table 4, 
Images 1–6). 

Discussion
In this study we found 78.72% of the faceal samples 

infected with parasites.  This result is similar to the 
earlier report of Corden et al. (2008) and Opara et al. 
(2010) who revealed 72.5% respectively 76.6% positive 
cases.  Higher prevalences were found by Mutani et 
al. (2003), who reported 88.7% postitive samples from 
Barbados.  In contrary much lower prevalences were 
found by Stuart et al. (1990), who only found 48% of 
the animals were infected with parasites in Costa Rica.  
However, both these studies are conducted on primates, 
do not include carnivores and small mammals and are 
furthermore conducted on free ranging animals and not 
in a captive setting.  But they illustrate that both higher 
and lower prevalences of parasite infections can be 
found even in free ranging animals.

The prevalence of helminthic infection (52.06%) was 
found higher than protozoan infection (27.66%).  In this 
the present study differs from the report of Parasani 
et al. (2001) who revealed 68.8% animals positive for 
helminthic infections and 18.8% for protozoan infections 
in Rajkot Municipal Corporation Zoo.  Both studies were 
conducted in a captive setting and included a variety of 
animal groups.  The difference in findings demonstrates 
that even under a similar setup, parasite prevalences 
might still be very different due to different geographic 
conditions, management practices, animal food sources 
and other influences.  In non human primates, the 
isolated parasities included Trichuris sp., Balantidium coli 
and unidentified strongyles, with Balantidium coli having 
the highest prevalence.  Trichuris sp. has often been 
recorded in primates (Mutani et al. 2003; Kimberley et 
al. 2004; Corden et al. 2008; Lim et al. 2008; Singh et al. 
2009) and Balantidium coli has been previously reported 
by Leveck et al. (2007).

In this study, Royal Bengal Tigers were found to be 

infected with Toxocara cati.  The occurrence of T. cati in 
this species has already been reported by Fagiolini et al. 
(2010) and Gonzalez et al. (2007).  Lion were infected 
with Toxascaris leonina, Spirometra sp. and Balantidium 

Table 2. Prevalence of parasites in different animals at Dhaka zoo

Types of 
parasites Name of the parasites No. of 

positive case
Prevalence 

(%)

Protozoa
Balantidium coli 24 25.53

Coccidia 02 2.12

Nematode

Toxocara cati 12 12.77

Capillaria sp. 01 1.06

Trichuris sp. 07 7.45

Toxascaris leonina 09 9.57

Hook worm 04 4.26

Unidentified Strongyles 03 3.19

Trichostrongylus sp. 01 1.06

Physaloptera sp. 01 1.06

Cestode Spirometra sp. 10  10.64

Name of the parasites No. of case Prevalence 
(%)

Balantidium coli and Toxocara cati 05 5.31

Balantidium coli and Unidentified 
strongyles 01 1.06

Balantidium coli and hook worm 02 2.12

Balantidium coli and Spirometra sp. 02  2.12

Balantidium coli and Trichuris sp. 02 2.12

 Balantidium coli and Capillaria sp. 01 1.06

 Toxascaris leonina and Spirometra sp. 01 1.06

Balantidium coli and Physaloptera sp. 01 1.06

Trichuris sp. and Coccidia 01 1.06

Balantidium coli and unidentified 
strongyles and Trichuris sp. 01 1.06

Table 3. Prevalence of mixed infection

Table 4. The size of ova/cysts/oocysts of different parasites

Name of the parasites Size of ova/cyst/larvae/oocyst(µm)

Toxascaris leonina 72.5 x 43.5

Spirometra sp 58 x 29

Toxocara cati 72.5 x 72.5,

Unidentified strongyles 72.5 x 43.5

Trichostrongylus sp., 72.5x43.5

Physaloptera sp. 45x30

Trichuris sp. 58 x 29

Coccidian oocysts 43.5 x 29

Balantidium coli 43.5 x 29
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coli.  
Toxascaris leonina in lion.   

Bangladesh as to date this parasite has only been 

most common parasite (Barutzki et al. 1985, Ghoshal et 
al. 

by .
this study might be due to the feeding management and 
the availability of intermediate hosts in the environment. 

life cycle of 
intermediate host and snakes, birds and mammals are 

of  sp. in the lion of Dhaka Zoo might be 

secondary stage of larvae.

. (2010) and Mutani et al. 

fairly high rate of transmission of the parasites observed 

gregarious nature or because of suitable environmental 
. 2003).  It has to be kept in mind 

is not surprising and might be due to the presence of 

disposal of faeces. 
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regarding parasitic infection of the captive animals 
at Dhaka Zoo and will help to develop appropriate 
preventive and therapeutic measures against parasitic 
infection in zoo animals. 
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