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Abstract: A study on the prevalence and seasonal variations of 
gastrointestinal parasites of 12 captive Pig-tailed Macaques Macaca 
leonina housed at Aizawl Zoological Park, Mizoram, India, was 
conducted.  Fresh stool samples were collected on a monthly basis 
from the study animals was grouped for two seasons—summer (April–
June 2017) and monsoon (July–September 2017).  Samples were 
stored in 10% formalin until further processing.  Three methods—
direct smear, faecal floatation, and faecal sedimentation were used.  
Two categories of parasites—protozoa and nematodes were recorded.  
Balantidium coli, a protozoa, Strongyle, Ascaris lumbricoides, Trichiuris 
trichiura, and nematode parasites were recorded in different stages.  
Out of 71 samples analysed, 63 samples (88.73%) were positive with 
ova of gastrointestinal parasites.  The prevalence of Balantidium coli 
was highest with 38.23% and 56.75%, followed by Strongyle 35.29% 
and 37.83% in summer and monsoon season, respectively.  A variation 
on the prevalence of gastrointestinal parasites was assessed using 
chi squared tests between monsoon season and summer season.  
Variation was found to be significant (χ 2=20.569, P˂0.05 and χ 
2=10.857, P˂0.05).  The overall prevalence of gastrointestinal parasites 
was higher during monsoon season (91.89%) than summer season 
(85.29%). 

Keywords: Aizawl Zoological Park, Ascaris lumbricoides, Balantidium 
coli, India, Mizoram, Strongyle, Trichiuris trichiura.
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Non-human primates are susceptible to a variety 
of diseases caused by infection with gastrointestinal 
parasites, both in the wild and in captivity (Kuntz 1982).  
Captive animals are supposed to have low prevalence 
of parasites as anti-helminthic measures are practiced, 
however, infestation may be more due to unhygienic 
conditions of cages.  Crowding of animals in cage, type 
of food and feeding practices are key factors in the 
development of endoparasites in zoo animals (Malan 
et al. 1997; Mul et al. 2007; Sanchez et al. 2009).  The 
majority of primate pathogens culminate in chronic, 
sub-lethal infections (Goldberg et al. 2008) and 
parasite infections with low immune system can trigger 
deterioration of health (Glaser & Kiecolt-Glaser 2005; 
Coe 2011).  Gastrointestinal parasite infected animals 
exhibit symptoms like watery diarrhea, hemorrhage, 
and dysentery; the animals may also develop renal 
infections that eventually lead to death (Levecke et 
al. 2007).  Parasite load may affect the fitness of the 
host, influencing the survival and reproduction of the 
infected individuals (Boyce 1990; Hudson 1992; van 
Vuren 1996; Hilser et al. 2014).  Knowledge about the 
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profile of gastrointestinal parasites and their intensity 
in primates may help the zoo managers in developing 
better management plans to maintain the health of 
this threatened species, and to ensure local survival.  
This study is an attempt on captive Pig-tailed Macaque 
Macaca leonina to understand the parasitic profile of this 
threatened primate species so that the zoo authorities 
may undertake appropriate measures for prevention of 
parasite infection for this species and also for primates 
in general.

Materials and Methods 
Study site

The study was conducted at Aizawl Zoological 
Park that covers an area of 65ha and is situated 14km 
away from Aizawl, the state capital.  The zoo maintains 
seven species of primates, which includes four species 
of Vulnerable (VU) primates, such as, Stump-tailed 
Macaque Macaca arctoides, Northern Pig-tailed 
Macaque Macaca leonina, Bengal Slow Loris Nycticebus 
bengalensis, and Capped Langur Trachypithecus pileatus, 
one Near Threatened (NT) species, Assamese Macaque 
Macaca assamensis, one Endangered (EN) primate, 
Western Hoolock Gibbon Hoolock hoolock, and one 
Least Concern (LC) primate, Rhesus Macaque Macaca 
mulatta. 

Subjects
The Northern Pig-tailed Macaques study group 

included a total of 12 individuals, seven males and five 
females.  They live in an enclosure of 850m2 area with 
two adjacent indoor rooms which can be opened or 
closed by sliding doors.  They are fed with fruits and 
vegetables every day.  Water is available ad libitum.  For 
the control of parasitic infection, piperazine hydrazine  
liquid 61% is used by the zoo authorities.  The piperazine 
hydrazine liquid is mixed with water which is given to 
the monkeys for drinking.  This treatment is done once 
in three months as recommended by the veterinarian.

Faecal sample collection
This study was conducted during April 2017–

September 2017.  Fresh stool samples were collected 
each month from the study group and grouped into 
two seasons summer (April–June 2017) and monsoon 
(July–September 2017) for meaningful inference.  
Animals were in captive conditions, hence monthly 
variations were not cognizable.  Samples were examined 
macroscopically for the presence of larval or adult of 
various parasites at different stages.  Samples were 
collected in the morning hours and were stored in 10% 

formalin at the sampling site for further processing as 
per the procedures mentioned by Gillespie (2006).  The 
collection tubes labeled with date and time of collection 
were shaken vigorously to homogenize sample and 
storage solution.

This study was undertaken with the permission of 
the Chief Wildlife Warden, Department of Environment, 
Forest and Climate Change under the permission 
number A.33011/4/2011-CWLW/Vol.II/388-89.

Sample processing
Three methods as recommended by Gillespie (2006) 

were used for the identification of parasitic infection, i.e., 
direct smear, faecal floatation, and faecal sedimentation

Direct Smear: A thin smear of faecal material with 
normal saline was prepared on a slide and observed 
under the microscope. 

Faecal floatation: Approximately 1g of faeces was 
placed into a 15ml centrifuge tube.  The tube was 
filled 2/3rd with de-ionised water and homogenized 
with a wooden spatula, then centrifuged for 10min at 
1,800rpm.  The supernatant was decanted and the 
faeces was re-suspended in sodium nitrate (NaNO3) 
solution.  The tube was filled to the meniscus with 
NaNO3 and a cover slip was placed on the mouth of the 
tube and left for 10min.  The cover slip was removed and 
placed on a labelled slide.  Single slide for each individual 
sample was observed under a microscope with 10X and 
40X magnifications.  Presence of parasitic helminths and 
protozoa were observed and photographed. 

Faecal sedimentation: One gram of the preserved 
faecal sample was homogenized in a centrifuge tube, 
topped up and thoroughly mixed with 7–10 ml of 10% 
formal saline solution which also served as the fixative.  
The resulting suspension was strained into a clean 
centrifuge tube using a fine sieve to remove debris.  
Three milliliters of diethyl ether was then added.  The 
mixture was stoppered, mixed, and centrifuged for 3min 
at 2,000rpm.  Debris and fat which formed a floating 
plug were dislodged using an applicator stick and the 
supernatant was discarded.  Using a Pasteur pipette, a 
drop each of the remaining sediment was transferred 
to a clean glass microscope slide to make a wet smear.  
Lugol’s iodine solution (0.15%) was used to stain the 
slide.  Sediments were further screened and analysed 
for identification of parasites and their different stages.

Chi-square test was used to assess the variation 
on the prevalence of each gastrointestinal parasite 
between winter and summer seasons.  Chi-square test 
was carried out with SPSS version 18.0. 
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Results
The study animals were found to be infected with 

two major groups of parasites: protozoa and nematodes. 
Four species of parasites, namely, Balantidium coli 
(protozoa), and Strongyle, Ascaris lumbricoides, and 
Trichiuris trichiura (nematodes), were recorded.  Photos 
of the ova of all species recorded are given on Image 1.  
Out of the total 71 samples analyzed during the study, 
63 samples (88.73%) were found to be positive with 
ova of gastrointestinal parasites, however, seasonal 
variations in the rate of infestation and different parasite 
species recorded also varied.  In summer, out of 34 
faecal samples, 85.29% were infected with parasites.  
In this season, protozoan infestation was found to be 
more (38.23%) and among nematodes, infection with 
Trichiuris trichiura (35.29%) was highest, followed by 
Strongyle (26.47%), and Ascaris lumbricoides (23.53%).  
The overall prevalence of gastrointestinal parasites was 
higher during monsoon season (91.89%) than summer 
season (85.29%).  In the monsoon season, the rate of 
infection with Balantidium coli was high (56.75%), 
followed by Strongyle and Trichiuris trichiura (37.83% 
and 37.83%, respectively) and Ascaris lumbricoides 
(27.02%).  Seasonal comparison of prevalence (%) of all 
four types of parasites is given in Figure 1.  The prevalence 
of Balantidium coli was also highest in both the seasons, 

followed by the whipworm Trichiuris trichiura. 
On comparing the prevalence of infection between 

the summer and monsoon seasons, it was found 
that infection with Balantidium coli and Strongyle 
was significantly higher during monsoon season than 
summer season (χ 2=20.569, P˂0.05 and χ 2=10.857, 
P˂0.05, respectively).  There was, however, no significant 
variation on the prevalence of Ascaris lumbricoides and 
Trichiuris trichiura between the two seasons (χ 2=3.611, 
P=0.164 and χ 2=3.782, P=0.151, respectively). 

Ova of Strongyle Ova of Balantidium coli 

Ova of Trichiuris trichiura Ova of Ascaris lumbricoides
Image 1. Different gastrointestinal parasites reported in Pig-tailed Macacque.

Figure 1. Comparison of the prevalence of gastrointestinal parasites 
during summer and monsoon season.
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Discussions
Several parasitic infections have been reported in non-

human primates, both in captivity (Levecke et al. 2007; 
Cordon et al. 2008; Nath et al. 2012; Barbosa et al. 2015; 
Margono et al. 2015) and in the wild (Legesse & Erko 
2004; Parr 2013; Kouassie et al. 2015).  The prevalence 
observed in the present study (88.73%) was higher than 
that reported by Opara et al. (2010) in captive animals, 
with prevalence rates of 62.5% and 61.5%, respectively.  
Parasitic diseases are reported to be common to zoo 
animals in tropical countries due to the climatic factors 
that favor the development of parasites such as light, 
temperature, and humidity (Opara et al. 2010).  The two 
groups of parasites were also reported in Belgium Zoo 
in prosimians, old world monkey, new world monkeys, 
and some apes (Levecke et al. 2007).  The protozoa and 
nematodes are highly prevalent even in wild non-human 
primates (Kouassi et al. 2015).  The present study also 
indicates high prevalence of protozoa (Balantidium coli) 
in both the seasons as compared to nematodes (Figure 
1), which is similar to the study conducted by Levecke et 
al. (2007) in Belgium on captive primates.  Trematodes 
and cestodes were not detected in this study.  This could 
be because these parasites require an intermediate 
host for their transmission and that are less likely in the 
captive environment (Atanaskova et al. 2011).

Attendants of enclosures of these animals could act 
as vehicles for cross transmission.  Also, the animals 
serve as potential reservoirs that could transmit gastro-
intestinal parasites to zoo keepers and possibly to 
visitors.  This study further shows the need for an anti-
helminthic program such as early season treatments 
to prevent infection in animals under captivity, regular 
passive surveillance for parasitic infections, and effective 
treatment programs.  Moreover, it has been observed 
that confinement of wild animals in zoo makes them 
more prone to different parasitic infections despite 
proper attention for feeding, water, and maintenance of 
hygiene in captivity (Kashid et al. 2002).  The nematodes 
and some coccidian parasites have a direct life cycle, 
without any intermediate host and are transmitted by 
feco-oral route through contaminated feed, water, and 
soil and have the potential to accumulate in a captive 
environment (Thawait et al. 2014).  The environmental 
contamination could be through contaminated water 
or fodder, and zoo workers have also been reported 
to play a role in transmission by acting as vectors and 
transmitting parasites through their shoes, clothes, 
hands, food, or with working tools (Adetunji 2014; 
Otegbade & Morenikeji 2014).  Based on this study, it 
is recommended that upgraded and more effective 

regular preventive as well as prophylactic measures are 
needed to be included in the management schedule of 
these animals at regular interval.  Physical and chemical 
based hygiene are also needed as a part of management 
programs for captive animals. 

 
References 

Adetunji, V.E. (2014). Prevalence of gastrointestinal parasites in 
primates and their keepers from two zoological gardens in Ibadan, 
Nigeria. Sokoto. Journal of Veterinary Science 12(2): 25–30.

Atanaskova, E., Z. Kochevski, J.  Stefanovska & G. Nikolovski (2011). 
Endoparasites in wild animals at the zoological garden in Skopje, 
Macedonia. Journal of Threatened Taxa 3(7): 1955–1958. https://
doi.org/10.11609/JoTT.02440.1955-8

Barbosa, A.D.S., A. Pissinatti, L.V. Dib, M.P.D Siquiera, M.L. Cardozo, 
A.B.M. Fonseca, A.D.B Oliveira, F.A.D.S Silva, C.M.A Uchoa, O.M.P 
Bastos & M.R.R. Amendoeira (2015). Balantidium coli and other 
gastrointestinal parasites in captive non-human primates of the Rio 
de Janeiro, Brazil. Journal of Medical Primatolology 44: 18–26.

Boyce, M.S. (1990). Population viability analysis. Annual Review of 
Ecology, Evolution and Systematics 23: 481–406.

Coe, C.L. (2011). Immunity in primates within a psychobiological 
perspective, pp. 144–164. In: Demas, G., & R.J. Nelson (eds.). 
Ecoimmunology. Oxford University Press, Oxford, UK, 656pp.

Cordon, G.P., A.H. Prados, D. Romero, M. S. Moreno, A. Pontes, A. 
Osuna & M.J. Rosales (2008). Intestinal parasitism in the animals of 
the zoological garden “Pena Escrita” (Almunecar, Spain). Veterinary 
Parasitology 156: 302–309.

Gillespie, T.A. (2006). Noninvasive assessment of gastrointestinal 
parasite infections in free ranging primates. International Journal of 
Primatology 27(4): 1129–1143.

Glaser, R. & J.K. Kiecolt-Glaser (2005). Stress-induced immune 
dysfunction: implications for health. Nature Reviews Immunology 
5: 243–251.

Goldberg, T.L., T.R. Gillespie, I.B. Rwego, E.L. Estoff & C.A Chapman 
(2008). Forest fragmentation and bacterial transmission among 
nonhuman primates, humans, and livestock, Uganda. Emerging 
Infectious Diseases 14: 13–75. 

Hilser, H., Y.C.E. Smith & D.A.E. Smith (2014). Apparent mortality as a 
result of an elevated parasite infection in Presbytis rubicunda. Folia 
Primatologica 85: 265–276.

Hudson, H.R. (1992). The relationship between stress and disease 
in orphan gorillas and its significance for Gorilla tourism. Gorilla 
Conservation News 6: 8–10.

Kashid, K.P., G.B. Shrikhande & G.R. Bhojne (2002).  Incidence of 
gastrointestinal helminths in captive wild animals at different 
locations. Zoos’ Print Journal 18(3): 1053–1054. https://doi.
org/10.11609/JoTT.ZPJ.18.3.1053-4

Kouassi, R.Y.A., W.M. Scout, K.Y. Patrick, A.B. Ahmed, B. Julie, P. 
Bernard, B. Bassirou & K.N. Eliezer (2015). Diversity and prevalence 
of gastrointestinal parasites in seven non-human primates of the Tai 
National Park, Cote d’Ivoire. Parasite 22: 1–11.

Kuntz, R.E. (1982). Significant Infections in primate parasitology. 
Journal of Human Evolution 11: 185–194.

Legesse, M. & B. Erko (2004). Zoonotic intestinal parasites in Papio 
anubis (Baboon) and Cercopithecus aethiops (Vervet) from four 
localities in Ethiopia. Acta Tropica 90: 231–236.

Levecke, B., P. Dorny, T. Geurden, F. Vercammen & J. Vercruysse 
(2007). Gastrointestinal protozoa in primates of four zoological 
gardens in Belgium. Veterinary Parasitology 148: 236–246.

Malan, F.S., I.G. Horak, V. Vos & J.A. Van Wik (1997). Wildlife parasites: 
lessons for parasites control in livestock. Veterinary Parasitology 71: 
137–153.

Margono, E.R., M. Albers, Wirdateti & K.A.I Nekaris (2015). 
Gastrointestinal parasites and ectoparasites in wild Javan Slow Loris 

http://dx.doi.org/10.11609/JoTT.ZPJ.18.3.1053-4
https://doi.org/10.11609/JoTT.02440.1955-8


Journal of Threatened Taxa | www.threatenedtaxa.org | 26 February 2020 | 12(3): 15370–15374

Gastrointestinal parasites in captive Northern Pig-tailed Macaque  Lalremruati & Solanki

15374

J TT

Nycticebus javanicus, and implications for captivity and animal 
rescue. Journal of Zoo and Aquarium Research 3(3): 80–91.

Mul, I.F., W. Paembonan, I. Singleton, S.A. Wich & G. Van Bolhuis 
(2007). Intestintal parasites of free-ranging, semicaptive, and 
captive Pongo abelli in Sumatra, Indonesia. International Journal of 
Primatology 28: 407–20.

Nath, B.G., S. Islam & A. Chakraborty (2012). Prevalence of parasitic 
infection in captive non-human primates of Assam State Zoo, India. 
Veterinary World 5(10): 614–616.

Opara, M.N., C.T. Osuji & J.A. Opara (2010). Gastrointestinal 
parasitism in captive animals at the zoological garden, Nekede 
Owerri, Southeast Nigeria. Report and Opinion 2(5): 21–28.

Otegbade, A.C. & O.A. Morenikeji (2014). Gastrointestinal parasites 
of birds in zoological gardens in south-west Nigeria. Tropical 
Biomedicine 31(1): 54–62.

Parr, N.A. (2013). A coprological survey of parasites in White-faced 
Capuchins Cebus capucinus from Sector Santa Rosa, ACG, Costa 
Rica. Folia Primatologica 84: 102–114.

Sanchez, V.V.V., A.S. Patino, V.J.P. Segundo, J.A.C. Sandoval, C.V.C. 
Esquivel & T.A.C. Sanchez (2009). Prevalence of gastrointestinal 
parasites among captive primates in Panama. Journal of Animal and 
Veterinary Advances 8: 2644–2649.

Thawait, V.K., S.K. Maiti & A.A. Dixit (2014). Prevalence of gastro-
intestinal parasites in captive wild animals of Nandan Van Zoo, 
Raipur, Chhattisgarh. Veterinary World 7(7): 438–445.

van Vuren, D. (1996). Ectoparasites, fitness, and social behaviour of 
Yellow-Bellied Marmots. Ethology 102: 686–694.

Threatened Taxa





ISSN 0974-7907 (Online) | ISSN 0974-7893 (Print)

February 2020 | Vol. 12 | No. 3 | Pages: 15279–15406
Date of Publication: 26 February 2020 (Online & Print)

DOI: 10.11609/jott.2020.12.3.15279-15406www.threatenedtaxa.org

The Journal of Threatened Taxa (JoTT) is dedicated to building evidence for conservation globally by 
publishing peer-reviewed articles online every month at a reasonably rapid rate at www.threatenedtaxa.org.  
All articles published in JoTT are registered under Creative Commons Attribution 4.0 International License 
unless otherwise mentioned. JoTT allows allows unrestricted use, reproduction, and distribution of articles 
in any medium by providing adequate credit to the author(s) and the source of publication.

Review

Ramifications of reproductive diseases on the recovery of the 
Sumatran Rhinoceros Dicerorhinus sumatrensis (Mammalia: 
Perissodactyla: Rhinocerotidae)
– Nan E. Schaffer, Muhammad Agil & Zainal Z. Zainuddin, Pp. 15279–15288

Communications

Diet ecology of tigers and leopards in Chhattisgarh, central India
– Krishnendu Basak, Moiz Ahmed, M. Suraj, B.V. Reddy, O.P. Yadav & 
Krishnendu Mondal, Pp. 15289–15300

Building walls around open wells prevent Asiatic Lion Panthera leo persica 
(Mammalia: Carnivora: Felidae) mortality in the Gir Lion Landscape, 
Gujarat, India
– Tithi Kagathara & Erach Bharucha, Pp. 15301–15310 

Taxonomic and ecological notes on some poorly known bats 
(Mammalia: Chiroptera) from Meghalaya, India
– Uttam Saikia, AdoraThabah & Manuel Ruedi, Pp. 15311–15325

Angiosperm diversity in Bhadrak region of Odisha, India
– Taranisen Panda, Bikram Kumar Pradhan, Rabindra Kumar Mishra, 
Srusti Dhar Rout & Raj Ballav Mohanty, Pp. 15326–15354
 

Short Communications

Sighting of Petaurista petaurista (Pallas, 1766) (Mammalia: Rodentia: 
Sciuridae) on limestone hills in Merapoh, Malaysia
– Priscillia Miard, Mohd Nur Arifuddin, Izereen Mukri, Siti Syuhada Sapno, 
Hafiz Yazid, Nadine Ruppert & Jayaraj Vijaya Kumaran, Pp. 15355–15358

Molecular detection of Murshidia linstowi in a free-ranging dead 
elephant calf
– Sourabh Ranjan Hota, Sonali Sahoo, Manojita Dash, Avisek Pahari, 
Bijayendranath Mohanty & Niranjana Sahoo, Pp. 15359–15363

Parasite commonality at Swamp Deer (Mammalia: Artiodactyla: 
Cervidae: Rucervus duvaucelii duvaucelii) and livestock interface
– Animesh Talukdar, Bivash Pandav & Parag Nigam, Pp. 15364–15369
    
Prevalence and seasonal variation of gastrointestinal parasites 
among captive Northern Pig-tailed Macaque Macaca leonina 
(Mammalia: Primates: Cercopithecidae)
– Phoebe Lalremruati & G.S. Solanki, Pp. 15370–15374

New record of Tulostoma squamosum (Agaricales: Basidiomycota) from 
India based on morphological features and phylogenetic analysis
– Arun Kumar Dutta, Soumitra Paloi & Krishnendu Acharya , Pp. 15375–
15381

Notes

An account of a first record of the Common Goldeneye 
Bucephala clangula Linnaeus, 1758 (Aves: Anseriformes: Anatidae) 
in Bhutan
– Sangay Nidup, Gyeltshen & Tshering Tobgay, Pp. 15382–15384 

First record of the hawkmoth Theretra lycetus (Cramer, 1775) 
(Sphingidae: Macroglossinae) from Bhutan
– Sangay Nidup & Jatishwor Singh Irungbam, Pp. 15385–15386

Occurrence and association of the Scarce Lilacfork 
Lethe dura gammiei (Moore, [1892]) (Lepidoptera: Nymphalidae: 
Satyrinae) with Woolly-leaved Oak Quercus lanata Smith, 1819 
(Fabaceae) forest in the Kumaon region of the Indian Himalaya
– Arun P. Singh & Tribhuwan Singh, Pp. 15387–15390

Additions to the Odonata (Insecta) fauna of Asansol-Durgapur 
Industrial Area, West Bengal, India
– Amar Kumar Nayak, Pp. 15391–15394 

Gynochthodes cochinchinensis (DC.) Razafim. & B. Bremer (Morindeae: 
Rubioideae: Rubiaceae): an addition to the woody climbers of India
– Pradeep Kumar Kamila, Prabhat Kumar Das, Madhusmita Mallia, 
Chinnamadasamy Kalidass, Jagayandatt Pati & Pratap Chandra Panda, 
Pp. 15395–15399

Record of Oldenlandia hygrophila Bremek. (Spermacoceae: Rubiaceae), 
a lesser known herb from Palghat Gap of Western Ghats, Kerala, India
– Vadakkeveedu Jagadesh Aswani, Vasudevan Ambat Rekha, Pathiyil 
Arabhi, Manjakulam Khadhersha Jabeena, Kunnamkumarath Jisha & 
Maya Chandrashekaran Nair, Pp. 15400–15404

Book Review

The State of Wildlife and Protected Areas in Maharashtra: News and 
Information from the Protected Area Update 1996-2015
– Reviewed by L.A.K. Singh, Pp. 15405–15406
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