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Abstract

The frequent contact between human and Taiwanese macaques (Macaca cyclopis) has raised
concerns of zoonosis transmission in Shoushan National Nature Park. This study was aimed to
understand the species and epidemiology of selected zoonaotic intestinal nematoda in the population
of Taiwanese macaque in Shoushan. One hundred and seventy-eight macaque fecal samples were
collected for intestinal nematoda screening. In those samples, four intestinal nematoda were
identified morphologically and by molecular technique. Those were Trichuris trichiura,
Oesophagostomum aculeatum, Strongyloides fuelleborni, Trichostrongylus sp.. The prevalence (95%
confidence interval) of the four parasites were 36.0% (28.9-43.0%), 9.6 % (5.2-13.9%), 18.0%
(12.3-23.6%), and 3.9% (1.1-6.8%), respectively. In this study, we also attempted to identify high
prevalence areas as “hotspots” of intestinal parasites by utilizing Geographic Information System and
spatial statistical models. However, we did not find any significant difference in spatial and temporal
distribution for the parasite of T. trichiura, O. aculeatum, S. fuelleborni in the sampling area. Our
findings indicated the potential risk of pathogen transmission between Taiwanese macaques and
human. These results are critical information for the management of zoonotic pathogens in the

Taiwanese macaques and prevention of pathogen transmission between human and macaques.
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Fig. 1. The location (a) and climate condition (b) of ShouShan National Nature Park in Kaohsiung City,

and (c) sampling sites of Taiwanese macaque fecal samples
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Table 1. Target genes and primers selected for nematode identification

5lF4 FFaeg/ B EER 51 F3(5°%m-3 1) Tafd® BER

Str-1TS2F Strongyloides spp./ITS2>  5’-GCTAAGCAGAGCCTTAAATT-3’ 52 C (Arizono et al. 2012)

Str-ITS2R Strongyloides spp./ITS2 5’-TCCGCTTAACGATATGCTTA-3 52C (Arizono et al. 2012)
Trichuris semi-nested PCR

NC5 Trichuris spp./ITS2 Outer primer : NC5-NC2 58 C (Cutillas et al. 2009)
5’-GTAGGTGAACCTGCGGAAGGATCATT-3’
Trichuris semi-nested PCR

NC2 Trichuris spp./ITS2 Inner primer : Tri-ITS2-NC2 55 (Cutillas et al. 2009)

S-TTAGTTTCTTTTCCTCCGCT-3"

Tri-1TS2 Trichuris spp./ITS2 5’-CTCGTAGGTCGTTGAAGAAC-3’ 55C (Cutillas et al. 2009)
NC1® Strongylida/ITS2 5’-ACGTCTGGTTCAGGGTTGTT-3’ 55C (Demeler et al. 2013)
NC2 Strongylida/ITS2 5>-TTAGTTTCTTTTCCTCCGCT-3’ 55C (Demeler et al. 2013)
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355 3.9% (1.1-6.8) °
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Fig. 2. The parasitic nematodes found in the Taiwanese macaques in this study. a: the ova of Trichuris

trichiura and adult female (small figure at the lower-left side); b. the ova of Oesophagostomum aculeatum;

c: the ova of Strongyloides fuelleborni; d: the ova of Trichostrongylus sp
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Fig 3. Constructed phylogenetic relationship of: a. Trichuris; b. Oesophagostomum; c. Strongyloides in
this study and related species (data download from NCBI database) based on the ITS2 gene
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