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The Prevalence of Gastrointestinal Parasites in Faeces of Long-tailed Macaque (Macaca 
fascicularis) in Selected Urban Area of Malaysia

Siti Zulaikha binti Abd Rahim

Animal Resource Science and Management Programme 
Faculty of Resource Science and Technology 

Universiti Malaysia Sarawak

ABSTRACT

A total of 101 faecal samples were collected from five selected urban areas in Malaysia which are Langkawi, 
Selangor, Perak, Labuan and Sarawak. The taxonomic composition of gastrointestinal parasites present was 
described and the prevalence was compared between the five locations. The eggs of the gastrointestinal parasites 
were recovered by using flotation and sedimentation techniques. Result revealed the presence of ten nematodes, 
Ascaris lumbricoides, Ascaris sp. 1, Ascaris sp. 2, Trichuris trichiura, Oesophagostomum sp., Capillaria sp., 
Hookworm, Strongyloides sp., Physaloptera sp., unidentified nematode egg and one trematode which is 
Clonorchis sp. Comparison showed that hookworm had the highest prevalence in Selangor (33.7%), Perak (41%) 
and Labuan (44.9%), while T. trichiura had the highest prevalence in Langkawi (47.2%) and Sarawak (59.3%).

Keywords: gastrointestinal parasites, long-tailed macaque, taxonomic composition, prevalence, urban area

ABSTRAK

Sejumlah 101 sampel najis telah dikumpul daripada lima kawasan urban di Malaysia, Langkawi, Selangor, 
Perak, Labuan dan Selangor. Komposisi taksonomi parasit gastro usus telah diterangkan dan kekerapan 
kehadirannya dibandingkan antara lima lokasi. Telur-telur parasit gastro usus itu diasingkan melalui teknik 
apungan dan mendapan. Keputusan menunjukkan kehadiran sepuluh nematoda, Ascaris lumbricoides. Ascaris 

g 2v il ari a sp., Hookworm, Stron loides sp., sp. 1, Ascaris sp. 2, Trichuris trichiura. OesLphaQOStomum sp., Ca 
Phvsalontera sp., telur nematoda yang tidak dapat dikenal pasti dan satu trematoda, Clonorchis sp. 
Perbandingan menunjukkan bahawa hookworm mempunyai kekerapan yang paling tinggi di Selangor (33.7%), 
Perak (41 %) dan Labuan (44.9%), sementara T trichiura mempunyai kekerapan paling tinggi di Langkawi 
(47.2%) dan Sarawak (59.3%).

Kata Kunci: parasit gastro usus, kera, komposisi taksonomi, kehadiran, kawasan bandar
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1.0 INTRODUCTION 

Long-tailed macaque is classified as least concern in the International Union for Conservation 

of Nature (IUCN) Red List but in Wildlife Conservation Act 2010, it is a protected wildlife. 

Categorized under the family of Cercopithecidae and subfamily of Cercopithecinae, this 

species is often referred as long-tailed macaque due to its tail, which is often longer than its 

body. Parasites can be further divided into two which are ectoparasites and endoparasites. 

Gastrointestinal parasites which infect the intestines of humans or animals fall under the 

endoparasites, categorized as nematodes, trematodes amd cestodes. Parasitic infections have 

been identified as critical components to consider in conservation biology (Phillips et al., 

2004). The exchange of disease is a concern for wildlife conservation both outside and inside 

the boundaries of parks and reserves. Though many studies have documented the 

gastrointestinal parasites of wild populations of African apes, baboons and howlers, the 

gastrointestinal parasites of other primate taxa remain poorly known (Gillespie et al., 2006).

The urban areas are selected due to the high number of long-tailed macaque presence. This 

species acts as a pest, living near the human settlement area. Thus the interaction between it 

and human is high, increasing the risk of parasites to be transmitted. According to 

PERHILITAN (2013), from 2006 to 2010, 37822 cases of long-tailed macaque disturbance 

have been reported throughout Peninsular Malaysia with the highest in Selangor (10283).

This proposed research is to determine the taxonomic composition of gastrointestinal parasites 

presence in long-tailed macaque and to compare the prevalence of gastrointestinal parasites in 

selected urban areas of Malaysia.

2



1.1 Objectives and Hypothesis 

The objectives of this study are: 

1. To determine the taxonomic composition of gastrointestinal parasites presence in long- 

tailed macaque (Macacafascicularis). 

2. To compare the prevalence of gastrointestinal parasites in selected urban area of 

Malaysia.

For the second objective, the hypotheses are: 

Ho: There is no significant difference in the prevalence of gastrointestinal parasites between 

the selected urban areas of Malaysia. 

HA: There is a significant difference in the prevalence of gastrointestinal parasites between the 

selected urban areas of Malaysia.
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2.0 LITERATURE REVIEW 

2.1 Primates in Malaysia 

Malaysia consists of two distinct regions which are Peninsular Malaysia and Malaysia Borneo. 

Peninsular Malaysia is the long finger of land extending south from Asia as if pointing 

towards Indonesia and Australia. Most of the Peninsular area is covered by dense jungle, 

particularly its mountainous, thinly populated northern half while the western side, there is a 

long, fertile plain running down to the sea. However on the eastern side, the mountains 

descend more steeply and the coast is fringed with sandy beaches.

The other part of the country lays across the South China Sea, comprising more than 50% of 

its area, is Malaysian Borneo - the northern part of the island of Borneo (the larger part of the 

island is the Indonesian state of Kalimantan). Malaysian Borneo is divided into the states of 

Sarawak and Sabah, with Brunei a small enclave between them. Both states are covered by 

dense jungle, with Sarawak particularly have many large river systems.

The primate order is divided into two suborders, Prosimii (lemurs, lorises, and tarsirs) and 

Anthropoidea (monkeys, apes, and humans). Anthropoidea is further divided into the 

Platyrrhines (New World Monkeys) and the Catarrhines (higher primates, including baboons, 

macaques, gorillas, chimpanzees, and humans) (Bernhard, 1988). Primates which can be found 

in Malaysia includes orang-utan, gibbons and monkeys.

Given the shared evolutionary history of humans and non-human primates, the current levels

of human-driven habitat disturbance, and the low levels of host specificity for many parasites

i
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of primates, the risk of disease emergence or re-emergence from non-human primates into

human populations is high (Lane et al., 2011).

2.2 Long-tailed macaque (Macacafascicularis) 

The common name is long-tailed macaque due to its tail, which is often longer than its body. 

This species is in the family of Cercopithecidae and subfamily of Cercopithecinae. This 

widespread species occurs commonly in Malaysia, both Peninsular and Borneo. It is an 

adaptable species showing greater abundance in riverine, disturbed and secondary forests than 

in primary rain-forest (National Academy of Sciences, 1975). Types of disturbed forests 

include those seasonally flooded, coastal mangroves, lumbered areas, urban parks, and those 

around plantations. They often travel in groups of 20 to 30 or more individuals containing 2-4 

adult males. In the wider state, their diet is mostly ripe fruits and a wide range of animal 

material including insects, frogs' eggs, crabs, and other coastal invertebrates.

2.3 Gastrointestinal parasites 

Gastrointestinal parasites are the parasites that can infect the intestines of humans or animals. 

Fecal parasitic surveys of primates involved in longitudinal studies provide a valuable 

resource for studying ecological relationships between primates and their environment. 

Changes in patterns of fecal parasites may reflect differences in ease of parasitic transmission, 

host dietary preferences, and habitat utilization (Hahn et al., 2003). On the other hand, since 

nonhuman primates and humans are susceptible to many of the same generalist parasites, 

monkey ranging along forest edges may have increased parasitism stemming from frequent 

contact with human (Chapman et al., 2006b).

5



It has been reported that Entamoeba histolytica is commonly found in the faeces of nonhuman 

primates such as macaques and baboons (Tachibana et al., 2001). However, E. histolytica has 

recently been reclassified into two species; E. histolytica and E. dispar on the basis of 

biochemical, immunological, and genetic findings (Tachibana et al., 2001).

2.4 Effects of gastrointestinal parasites 

Parasites can impact host survival and reproduction directly through pathological effects and 

indirectly by reducing host condition (Gillespie et at, 2010). According to Chapman et at 

(2006a), some parasites can extract significant amounts of nutrients from hosts, resulting in 

marked reduction in energy uptake. The presence of Schistosoma sp. and Ascaris sp. may be 

indicative of anthropozoonotic exchange. Gillespie et at (2010) stated that parasites can 

impact host survival and reproduction and reducing host condition.

2.5 Previous studies on gastrointestinal parasites 

A study by Chapman et al. (2006b) in African colobines managed to identify four species of 

nematodes (Trichuris sp., Oesophagostomum sp., Strongyloides fuelleborni and 

Colobenterobius), and two protozoans (Entamoeba coli and E. histolytica). A study on the 

gastrointestinal parasites in eastern chimpanzees was conducted by Gillespie et al. (2010). A 

total of 17 species of parasites were recovered including eight nematodes (Oesophagostomum 

sp., Necator sp., Probstmayria gombensis, Strongyloides fulleborni, Ascaris sp., Trichuris sp., 

Abbreviata caucasia, and an unidentified strongyle), one cestode (Bertiella sp. ), one trematode 

(Dicrocoeliidae), and seven protozoa (Entamoeba coli, E. histolytica, lodamoeba butschlii, 

Troglodytella abrassarti, Troglocorys cava, Balantidium coli, and an unidentified protozoa).
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Another study by Perea-Rodriguez et al. (2010) on the gastrointestinal parasites of owl 

monkeys identified Strongyloides sp., Uncinaria sp., Taenia sp., Trypanoxyrious sp., 

Entamoeba sp., Blastocvstis sp., Isospora sp., Giarda sp., and Endolimax nana.
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3.0 METHODOLOGY

3.1 Study sites 

This study was conducted in the selected urban areas in Selangor (Batu Arang, Damansara, 

Bukit Jelutong, Kuala Selangor), Perak (Kuala Gula, Bukit Merah, Lembah Beriah), Langkawi 

(Batu Ara, Teratak Kuah), Sarawak (Telaga Air) and Labuan (Kg. Kisap, Kg. Bukit Kalam, 

Kg. Kilan, Kg. Bebuloh). The faecal samples were obtained in collaboration with Department 

of Wildlife and National Parks (PERHILITAN) and Sarawak Forest Department.

Figure 1. Map of study sites.
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3.2 Sampling methods 

The troops of long-tailed macaque were followed until defecations occur. Fresh faecal samples 

were collected and placed in collection tubes kept in an ice box. The samples were stored 

individually in zip-lock bags and labeled with sufficient information such as location and date. 

Samples must be collected immediately after defecation to avoid contamination.
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3.3 Faecal analysis and parasites identification 

The gastrointestinal parasites were detected following the fecal flotation and fecal 

sedimentation methods by Gillespie (2006). For the fecal flotation method, sodium nitrate was 

used as the flotation solution because it is effective in isolating many of the nematodes found 

in primates. About 1 gram of faecal sample was added to a centrifuge tube filled with distilled 

water and centrifuged at 1800 rpm for 5 minutes. After that, the supernatant was poured off 

and the faecal material was resuspended by filling in sodium nitrate. The tube was centrifuged 

again at 1800 rom for 5 minutes. Then, the sodium nitrate solution was poured into the tube to 

meniscus. A microscope cover slip was placed on the lip of the tube. Then, the cover slip was 

be removed vertically and placed on a slide labeled with the sample number.

For the parasites which are too heavy to float in the sodium nitrate solution, the faecal 

sedimentation method was used. The samples for the sedimentation method were used 

following floatation method. The tube was rinsed with distilled water to remove the sodium 

nitrate solution. Then, the tube was filled again with distilled water and the sample was 

centrifuged at 1800 rpm for 5 minutes. The solution was discarded and a wooden stick was 

used to take the sample and placed on a slide labeled with sample number. A drop of methyl 

blue solution and glycerol were added for clearer observation of the parasites. After that, a 

cover slip was placed on the slide.

The slides were observed using the 10x, 40x and 100x (if necessary) magnification of a 

compound microscope to identify and count all parasite eggs, larvae, and cysts based on its 

shape colour and size. The length and width of individual eggs, cysts and larvae were

9



measured using a calibrated ocular micrometer. Photographs of the gastrointestinal parasites

were taken by using the Motic Images Plus 2.0 programme camera.

3.4 Statistical analysis 

For the identification process, all of the gastrointestinal parasites were measured and 

compared by referring to Suzuki (1975) and Chitwood & Chitwood (1977). The identified 

gastrointestinal parasites were then divided into respective classes. The percentage for rate of 

infection of the long-tailed macaque was calculated by using percentage of the infected 

individual. The prevalence of the gastrointestinal parasites for each location was calculated by 

using Kruskal-Wallis test from the PAST software (Hammer et al., 2001).
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4.0 RESULTS

4.1 Identification of Gastrointestinal Parasites and Taxonomic Description 

From a total of 101 samples observed, 11 species of gastrointestinal parasites were found, 

including 10 nematodes (Ascaris lumbricoides, Ascaris sp. 1, Ascaris sp. 2, Trichuris 

trichiura, Oesophagustomum sp., Strongyloides sp., Hookworm, Capillaria sp., Physaloptera 

sp., and an unidentified nematode egg) and 1 trematode (Clonorchis sp. ). Total number of all 

the gastrointestinal parasites (GIT) parasites found was 1308. Identification to the species 

level was not always possible due to inherent morphological similarity between the 

gastrointestinal parasites at the egg level.

Table 1. List of gastrointestinal parasites found. 
Class Family Species Number of individuals
Nematode Ascarididae Ascaris lumbricoides 1 

Ascaris sp. 1 122 
Ascaris sp. 2 69 

Trichuridae Trichuris trichiura 162 
Strongyloidae Oesophagostomum sp. 413 

Strongyloides sp. 7 
Ancylostomatidae Hookworm 474 
Capillariidae Capillaria sp. 1 
Physalopteridae Physaloptera sp. 5 

- Unidentified nematode egg 1 
Trematode Opisthorchiidae Clonorchis sp. 52

Total 1308

11



Class: Nematode 

Family: Ascarididae 

Ascaris lumbricoides (Linnaeus, 1758) 

Figure 2

Local distribution: Labuan. 

Materials examined: One specimen (UNIMAS Coll. ) Kg. Bukit Kalam, 8 Dec 2012. 

General description: Ascaris eggs can be divided into three types; fertile egg with protein 

coat, fertile egg without protein coat and infertile egg. 

Remarks: This egg is a fertile egg with protein coat. This egg has subspherical or round 

shaped. Egg shell is thick and the outer part of the shell is covered with wave-like protein coat. 

The colour is yellowish-brown to dark brown. Size ranges from 50-70 x 40-50 µm.

Figure 2. A. lumbricoides, fertile egg with protein coat.
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Ascaris sp. I

Figure 3

Local distribution: Langkawi, Selangor, Perak, Labuan, Sarawak. 

Materials examined: 122 specimens (UNIMAS Coll. ) Langkawi: Batu Ara, 24 Nov 2012; 

Selangor: Batu Arang, 5 Nov 2012; Damansara 6 Nov 2012; Bukit Jelutong, 6 Nov 2012, 

Kuala Selangor, 6 Nov 2012; Perak: Kuala Gula, 20 Nov 2012; Bukit Merah, 20 Nov 2012; 

Lembah Beriah, 21 Nov 2012; Labuan: Kg. Bukit Kaam, 8 Dec 2012; Sarawak: Telaga Air, 

21 Mar 2013. 

Remarks: This is an infertile egg with dark brown colour. This egg resembles A. lumbricoides 

but the size is smaller ranging from 28-33 x 17-22 µm.

15 pm 4 00Figure 3. Egg of Ascaris sp. 1, infertile.
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Ascaris sp. 2

Figure 4

Local distribution: Langkawi, Selangor, Perak, Sarawak. 

Materials examined: 69 specimens (UNIMAS Coll. ) Langkawi: Batu Ara, 24 Nov 2012; 

Selangor: Batu Arang, 5 Nov 2012; Damansara, 6 Nov 2012; Perak: Kuala Gula, 20 Nov 

2012; Bukit Merah, 20 Nov 2012; Lembah Beriah, 21 Nov 2012; Sarawak: Telaga Air, 21 Mar 

2013. 

Remarks: This is an infertile egg with yellowish-brown colour. This egg resembles A. scaris 

sp. I but the size is bigger ranging from 33-38 x 17-22 gm.

Figure 4. Egg of Ascaris sp. 2, infertile.
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Family: Trichuridae 

Trichuris trichiura (Linneaus, 1771) 

Figure 5

Local distribution: Langkawi, Selangor, Perak, Sarawak. 

Materials examined: 162 specimens (UNIMAS Coll. ) Langkawi: Batu Ara, 24 Nov 2012; 

Selangor: Batu Arang, 5 Nov 2012; Damansara, 6 Nov 2012; Bukit Jelutong, 6 Nov 2012; 

Kuala Selangor, 6 Nov 2012; Perak: Kuala Gula, 20 Nov 2012; Lembah Beriah, 21 Nov 2012; 

Sarawak: Telaga Air, 21 Mar 2013. 

Remarks: This egg has a barrel-shaped with bipolar plugs at each end. The shell is composed 

of two layers. The colour is from brown to dark brown. Size ranges from 50-54 x 22-23 µm.

400w 15 pm
Figure 5. Egg of Trichuris trichiura.
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Family: Strongyloidae 

Oesophagostomum sp. 

Figure 6

Local distribution: Langkawi, Selangor, Perak, Labuan, Sarawak. 

Materials examined: 413 specimens (UNIMAS Coll. ) Langkawi: Batu Ara, 24 Nov 2012; 

Kg. Kisap, 25 Nov 2012; Selangor: Batu Arang, 5 Nov 2012; Kuala Selangor, 6 Nov 2012; 

Perak: Kuala Gula, 20 Nov 2012; Lembah Beriah, 21 Nov 2012; Labuan: Kg. Bukit Kalam, 8 

Dec 2012; Kg. Kilan, 8 Dec 2012; Sarawak: Telaga Air, 21 Mar 2013. 

Remarks: Has an oval shape with thin-shelled and non-embryonated egg. It also has clear 

membrane. Size ranges from 60-80 x 40-45 µm.

Figure 6. Egg of Oesophagostomum sp.
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Strongyloides sp.

Figure 7

Local distribution: Langkawi, Sarawak. 

Materials examined: Seven specimens (UNIMAS Coll. ) Langkawi: Batu Ara, 24 Nov 2012; 

Sarawak: Telaga Air, 21 Mar 2013. 

Remarks: This egg resembles Oesophagostomum sp. but has smaller size ranging from 40-70 

x 20-35 µm.

Figure 7. Egg of Strongyloides sp.
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Family: Ancylostomatidae 

Hookworm 

Figure 8

Local distribution: Langkawi, Selangor, Perak, Labuan, Sarawak. 

Materials examined: 474 specimens (UNIMAS Coll. ) Langkawi: Batu Ara, 24 Nov 2012; 

Teratak Kuah, 24 Nov 2012; Kg. Kisap, 25 Nov 2012; Selangor: Batu Arang, 5 Nov 2012; 

Damansara, 6 Nov 2012; Bukit Jelutong, 6 Nov 2012; Kuala Selangor, 6 Nov 2012; Perak: 

Kuala Gula, 20 Nov 2012; Bukit Merah, 20 Nov 2012; Lembah Beriah, 21 Nov 2012; Labuan: 

Kg. Bukit Kaam, 8 Dec 2012; Kg. Kilan, 8 Dec 2012; Sarawak: Telaga Air, 21 Mar 2013. 

Remarks: This is comprised of Necalor americanus and Ancylostoma duodenale because 

these eggs are similar and the differentiation of the two species by egg is generally impossible. 

Has an oval shape with size ranging from 55-75 x 35-42 gm.

Figure ä. Lgg of I took" urm.

18



Family: Capillariidae 

Capillaria sp. 

Figure 9

Local distribution: Perak. 

Materials examined: One specimen (UNIMAS Coll. ) Lembah Beriah, 21 Nov 2012. 

Remarks: This egg has a barrel-shaped with light brown colour. Polar plugs are present at 

each end. This egg resembles T trichiura but the characteristic radial striation on the surface 

of the Capillaria sp. egg shell differs from it. Size ranges from 36-45 x 21 µm.

15 pm
Figure 9. Egg of C apilluriu sp.
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Family: Physalopteridae 

Physaloptera sp. 

Figure 10

Local distribution: Selangor. 

Materials examined: Two specimens (UNIMAS Coll. ) Bukit Jelutong, 6 Nov 2012. 

Remarks: The body is white in colour with thick cuticle. Size ranges from 25-35 x 44-65 gm.

1` ä! 1I1 400x
Figure 10. Egg of Physaloptera sp.
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Unidentified nematode egg

Figure II

Local distribution: Langkawi and Perak. 

Materials examined: Two specimens (UNIMAS Coll. ) Langkawi: Kg Kisap, 25 Nov 2012; 

Perak: Kuala Gula, 20 Nov 2012. 

Remarks: Has a round shaped with embryonated egg. Size ranges from 18-22 x 20-22 µm.

ý 
ýý 400x

Figure 11. Egg of unidentified nematode.
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Class Trematode 

Family: Opisthorchiidae 

Clonorchis sp. 

Figure 12

Local distribution: Selangor, Perak and Labuan. 

Materials examined: 52 specimens (UNIMAS Coll. ) Selangor: Batu Arang, 5 Nov 2012; 

Perak: Kuala Gula, 20 Nov 2012; Bukit Merah, 20 Nov 2012; Lembah Beriah, 21 Nov 2012; 

Labuan: Kg. Kilan, 8 Dec 2012. 

Remarks: Has small and elongated ovoidal shape with light yellowish brown colour. The 

eggs have a slight thickening where the operculum fits. The posterior is broader than the 

anterior. At the posterior end, the shell usually has a minute knob. Size ranges from 27-32 x 

15-18 gm.



4.2 Prevalence of Gastrointestinal Parasites 

Table 2 represents the overall prevalence of gastrointestinal parasites found from Long-tailed 

macaque in Langkawi, Selangor, Perak, Labuan and Sarawak. Out of 101 faecal samples 

examined, 80(79.2%) faecal samples were harboring at least one gastrointestinal parasite. The 

highest number of infected individuals was from Perak with 90.3% while the lowest was 65% 

from Langkawi (Appendix A).

Table 2. Overall prevalence of gastrointestinal
Area Number of samples

Langkawi 
Selangor 
Perak 
Labuan 
Sarawak 
Total

examined 
20 
24 
31 
20 
6 

101

arasites in Lon
Number of Infected 

Individuals (%) 
13 (65.0) 
21 (87.5) 
28 (90.3) 
14 (70.0) 
4 (66.7) 
80(79.2)

-tailed macaque. 
Number of Non-Infected 

Individuals (%) 
7 (35.0) 
3 (12.5) 
3(9.7) 

6(30.0) 
2 (33.3) 
21(20.8)

In Table 3, individuals from Langkawi were infected with seven gastrointestinal parasites 

which are Ascaris sp. 1, Ascaris sp. 2, T. trichiura, Oesophagostomum sp., Hookworm, 

Strongyloides sp., and an unidentified nematode egg. In Selangor, seven gastrointestinal 

parasites were found are Ascaris sp. 1, Ascaris sp. 2, T. trichiura, Oesophagostomum sp., 

Hookworm, Physaloptera sp., and Clonorchis sp. Ascaris sp. 1, Ascaris sp. 2, T trichiura, 

Oesophagostomum sp., Capillaria sp., Hookworm, unidentified nematode egg and Clonorchis 

sp. were found in the samples from Perak. The individuals from Labuan were infected with A. 

lumbricoides, Ascaris sp. 1, Oesophagostomum sp., Hookworm and Clonorchis sp. In 

Sarawak, Ascaris sp. 1, Ascaris sp. 2, T trichiura, Oesophagostomum sp., Hookworm and 

Strongyloides sp. were recovered.
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Table 3. Prevalence of gastrointestinal parasites (%) for each location. 
Number of gastrointestinal parasites (%) 

Gastrointestinal parasites Langkawi Selangor Perak Labuan Sarawak 
(n=20) (n=24) (n=31) (n=20) (n=6)

Nematode 
Ascaris lumbricoides - - - 1 (15.0) - 
Ascaris sp. 1 2 (10.0) 14 (58.3) 17 (54.8) 8 (40.0) 1 (16.7) 
Ascaris sp. 2 1(5.0) 5 (20.8) 11(35.5) - 1 (16.7) 
Trichuris trichiura 2 (10.0) 2 (8.3) 3 (9.7) - 1 (16.7) 
Oesophagostomum sp. 7 (35.0) 5 (20.8) 16 (51.6) 4 (20.0) 2 (33.3) 
Capillaria sp. - - 1 (3.2) - - 
Hookworm 7 (35.0) 9 (37.5) 13 (41.9) 10 (50.0) 2 (33.3) 
Strongyloides sp. 3 (15.0) - - - 1 (16.7) 
Physaloptera sp. - 2 (8.3) - - - 
unidentified nematode egg 1 (5.0) - 1 (3.2) - - 
Trematode 
Clonorchis sp. - 1 (4.2) 9 (29) 2 (10.0) -

In reference to Table 4, the highest gastrointestinal parasites prevalence in Langkawi and 

Sarawak is T. trichiura with 47.2% and 59.3% respectively. While in Selangor, Perak and 

Labuan, Hookworm shows the highest prevalence with the value of 33.7%, 41% and 44.9% 

respectively. The number of gastrointestinal parasites detected was calculated over the total 

number found to get the percentage. A. lumbricoides was found only in Labuan with 1(0.9%) 

individual while Capillaria sp. was detected in one of the samples from Perak with 1(0.1%) 

individual. Physaloptera sp. was recovered from Selangor with 5(2.7%) individuals. 

According to the total number of gastrointestinal parasites detected for each species, the most 

common is Hookworm (36.2%) followed by Oesophagostomum sp. (31.6%).
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Table 4. Total number of gastrointestinal parasites detected (%) for each location. 
Total number of gastrointestinal parasites detected (%) 

Gastrointestinal Langkawi Selangor Perak Labuan Sarawak Total 

parasites 
Ascaris lumbricoides - - - 1 (0.9) - 1 (0.1) 

Ascaris sp. 1 2 (0.9) 35 (19.0) 68 (8.8) 16 (15.0) 1(3.7) 122 (9.3) 
Ascaris sp. 2 1 (0.5) 6 (3.3) 61(7.9) - 1 (3.7) 69 (5.3) 

Trichuris trichiura 102 (47.2) 31 (16.8) 13 (1.7) - 16 (59.3) 162 (12.4) 
Oesophagostomum sp. 62 (28.7) 44 (24.0) 265 (34.2) 39 (36.4) 3(11.1) 413 (31.6) 

Capillaria sp. - - 1(0.1) - - 1(0.1) 

Hookworm 42 (19.4) 62 (33.7) 317 (41.0) 48 (44.9) 5 (18.5) 474 (36.2) 

Strongyloides sp. 6 (2.8) - - - 1 (3.7) 7 (0.5) 

Physaloptera sp. - 5 (2.7) - - - 5 (0.4) 

Unidentified nematode 1 (0.5) - 1(0.1) - - 2 (0.2) 

egg 
Clonorchis sp. - 1 (0.5) 48 (6.2) 3 (2.8) - 52 (3.9) 

Total 216 184 774 107 27 1308

To compare the prevalence of gastrointestinal parasites among five different locations, 

Kruskal-Wallis test is used by computing the value into PAST Software. The result showed 

that there is no significant difference in the prevalence of gastrointestinal parasites between 

the selected urban areas of Malaysia (p-value = 0.2713, df. = 4, a = 0.05) (Appendix B).
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5.0 DISCUSSION 

5.1 Gastrointestinal Parasites Recovered 

The method used in examining gastrointestinal parasites recovered from faecal collection is 

important. There is a wide variety of procedures and standardized methodologies in laboratory 

for detection of gastrointestinal parasites infections in primates (Gillespie, 2006). The method 

involved in identification and quantification has important implications in interpreting the 

results and comparison study (Friant, 2007). In faecal flotation technique, NaNO3 solution was 

used to separate debris from parasites. According to Gillespie (2006), these two salts are not 

suitable for general analysis because it will not isolate many of the nematodes infecting the 

primates because the density of the parasite eggs was too heavy to float using these solution. 

However, protozoan parasites were not detected from this study might be due to miss observed 

with lighter debris or the sizes of protozoan are too large rather than helminthes even though 

previous studies have yielded the protozoan parasites (Gillespie et al., 2005; Kuze et al., 

2010).

Gastrointestinal parasites identification through faecal flotation technique is suitable for 

detection of nematode and cestode eggs which are light in weight. However, no cestode eggs 

were found from this study. Trematode eggs were difficult to be found in this technique 

because the eggs were too heavy to float. Thus, Clonorchis sp. from class Trematoda was 

mainly recovered from sedimentation technique. Ascaris lumbricoides was only found in one 

individual from Labuan while Ascaris sp. 1 and Ascaris sp. 2 resembles A. lumbricoides with 

their thick and lumpy outer membrane yet these gastrointestinal parasites cannot be identified 

to the species level due to lack of study on the genus itself. These gastrointestinal parasites 

may lead to Ascariasis, causing abdominal distension and pain (Bethany et al., 2006).
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Trichuris infection seems to be common in free-ranging primates (McGrew et al., 1989; 

Gillespie et al., 2005; Kuze et al., 2010), and generally all primate species have been infected 

with T. trichiura which occurs in human (Mbora and Munene, 2006; Munene et al., 1998). All 

samplings were done in an urban area, thus the gastrointestinal parasites might be transmitted 

from the human living around the area. The highest was in Telaga Air, Sarawak, with 16.7% 

of the samples were infected with T. trichiura. Hookworm which consists of Ancylostoma 

duodenale and Necator americanus has the highest prevalence with 36.2% in all locations may 

also lead to severe infection which is also a common disease in primates called Hookworm 

infection. The disease may results in severe intestinal blood loss. According to Bethany et al. 

(2006), A. duodenale can cause more blood loss than N. americanus. Besides that, 

Oesophagostomum sp. with 31.6% may cause Oesophagostomiasis making the host to suffer 

weight loss and diarrhea (Huffman & Chapman, 2009). Unidentified nematode eggs from 

Langkawi and Perak could not be identified to the genus and species level because eggs are 

sometimes unknown and difficult to elucidate (Gillespie, 2006). From this study, only A. 

lumbricoides and T trichiura were identified to species level.

5.2 Factors Affecting Different Number of Parasites Detected 

Eggs that have been identified were counted but the value cannot be used to determine the 

intensity because different factors can influence the number of eggs excreted through host 

faeces (Friant, 2007). According to Roepstorff et al. (1996), the factors include host 

community, density of parasites in the host, environmental conditions, differences in parasite 

fecundity, size, age and sex ratio of the host, moisture content and consistency of the faecal 

samples. From this research, the parasitic prevalence was studied among five different 

locations. The differences in prevalence were calculated between the areas.
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The unequal number of sample size can also affect the differences in prevalence (Friant, 

2007). From this study, 20 samples from Langkawi, 24 samples from Selangor, 31 samples 

from Perak, 20 samples from Labuan and six samples from Sarawak were used. The sample 

size is not equal for all locations, hence the prevalence may be inaccurate. To obtain an 

accurate comparison, the total samples used must be the same, to eliminate any bias. The 

number of samples is not the same due to insufficient faecal sample collection. Besides that, 

two different species of gastrointestinal parasites were also classified under one common 

name, Hookworm. This is mainly because their eggs were similar in shape and size that the 

differentiation of these species at this level is generally impossible.

Dietary habit may also affect the difference in prevalence of gastrointestinal parasites infected. 

Long-tailed macaques are frugivorous, mainly consists of ripe and fleshy fruits. During times 

of year when fruit is unavailable from the dry season into the early rainy season, this species 

focus on other food sources including insects, stems, young and mature leaves, flowers, seeds, 

grass, mushrooms, invertebrates, bird eggs, clay and bark (Cawthon, 2006). Long-tailed 

macaque also spends time consuming crabs when they forage in mangroves. When they 

inhabit disturbed areas near human settlement, they feed by raiding gardens and crops. They 

are known to be a pest and disturbed human settlement area by eating from the disposal 

garbage area and leftover food. According to Cawthon (2006), long-tailed macaque was also 

known to enter houses and steal food from humans. Besides that, due to limited clean water 

source, they may drink from any stagnant water present. Hence this may cause the 

transmission of gastrointestinal parasites from soil-transmitted helminthes which are the 

roundworms (Ascaris sp. ), whipworms (Trichuris sp. ) and hookworms (Ancylostoma
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duodenale and Necator americanus) (Bethany et al., 2006). These helminthes can be easily 

transmitted hence the reason why they are commonly found.
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6.0 CONCLUSION AND RECOMMENDATIONS 

Results showed 11 species of gastrointestinal parasites which are Ascaris lumbricoides, 

Ascaris sp. 1, Ascaris sp. 2, Trichuris trichiura, Oesophagostomum sp., Capillaria sp., 

Hookworm, Strongyloides sp., Physaloptera sp., Clonorchis sp. and unidentified nematode 

eggs. The hypothesized made seem that there is no significant difference in the prevalence of 

gastrointestinal parasites between the selected urban areas of Malaysia. However, some of the 

GIT parasites were yet to be identified to the species level due to lack of resources and reliable 

references for taxonomic accounts. Thus, in the future study, a complete reference for species 

identification is needed. Lastly, in order to obtain an accurate prevalence of the GIT parasites, 

the sample size should be equal for each location so the study can be used as a reliable 

reference for future research.
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APPENDICES

Appendix A
Area 

Langkawi

Selangor

Perak

Samples Code Species Count 
LKWOOI I 
LKW002 2 
LKW003 - 
LKW004 2 
LKW005 2 
LKW006 2 
LKW007 1 
LKW008 3 
LKW009 1 
LKW010 2 
LKWO11 2 
LKWO12 - 
LKWO13 - 
LKWO14 1 
LKW015 - 
LKW016 - 
LKWO17 - 
LKWO18 1 
LKW019 - 
LKW020 3 
PSA023 1 
PSA026 1 
PSA027 2 
PSA028 2 
PSA030 1 
PSA031 I 
PSA032 3 
PSA033 I 
PSA034 3 
PSA035 I 
PSA036 I 
PSA037 3 
PSA038 I 
PSA039 

- 
PSA040 3 
PSA041 3 
PSA042 3 
PSA043 - 
PSA044 I 
PSA045 2 
PSA046 2 
PSA048 

- 
PSA050 I 
PSA051 2 
KG001 3 
KG002 3 
KG003 I 
KG004 3 
KG005 2 
KG006 4 
KG007 4
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Labuan

Sarawak

KG008 
KGO09 
KG010 
KGO11 
KG012 
KG013 
KGO17 
KGO18 
KG019 
KG022 
KG023 
KG025 
KG026 
KG030 
KG031 
KG032 
KG033 
KG034 
KG035 
KG036 
KG037 
KG038 
KG039 
KG040 

WPL 132 
WPL 133 
WPL134 
WPL135 
WPL 136 
WPL137 
WPL138 
WPL139 
WPL142 
WPL143 
WPL144 
WPL145 
WPL 148 
WPL149 
WPL150 
WPL156 
WPL158 
WPL159 
WPL 160 
WPL161 
SA001 
SA002 
SA003 
SA004 
SA005 
SA006

35

3 
2 

3 
1

4 
1 
2 
2 
2 
2 
3 
2 
2 
5

1 
3 
2 
3 
2 
4
3 
3 
3 
2

2

2

1 
I 
3

1 
1 
1 
1 
1 
1 
1

1 
5



Appendix B

Comparing gastrointestinal parasites from each location by using Kruskal-Wallis Test.

Langkawi Selangor Perak Labuan Sarawak 

Langkawi 0.6850 0.2153 0.7295 0.2698 

Selangor 0.6850 0.4033 0.4269 0.1697 

Perak 0.2153 0.4033 0.1173 0.0715 

Labuan 0.7295 0.4269 0.1173 0.7773 

Sarawak 0.2698 0.1697 0.0715 0.7773

p-value = 0.2713 

With degrees of freedom (d. f) 4, the p-value is 0.2713. Since p-value is more than 0.05, the 

null hypothesis is accepted. Hence, there is no significant difference in the prevalence of 

gastrointestinal parasites between the selected urban area of Malaysia.
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