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R H : Molecular genetic markers for parasite species identification and epidemiological
study with specieal reference to Gongylonema pulchrum and Oesophagostomum
stephanostomum.
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Human-wildlife interactions have reached unprecedented levels recently because of
expanding anthropogenic activity on the earth’s ecosystem, giving rise to serious negative
effects such as mutual disease transmissions between humans and wildlife, or those between
domestic animals and wildlife animals. Reliable identification of a causative pathogen(s) of
zoonotic diseases found sychroneously in humans and animals or domestic animals and
wildlife animals is critically important for understanding the disease transmission dynamics in
the confined environment or nature. For species identification of parasitic helminths,
morphological characterization of adult worms play a pivotal role, and recently
molecular-based approaches define more exactly or finely the species or cryptic species, or
further ‘units’ for understanding the disease transmission in nature. In the present study, I
have tried to know the disease transmission dynamics among multiple animal species in the
field.

In Chapter I, I studied the gullet worm, Gongylonema pulchrum Molin, 1857, found
worldwide from a variety of mammals such as cattle, sheep, goats, camels, pigs, equines,
cervids, rodents, bears and primates including humans. Due to its wide host range, it has been
suggested that the worm may be transmitted locally to any mammalian host by chance. To
investigate this notion, the ribosomal RNA gene (rDNA), mainly regions of the internal
transcribed spacers (ITS) 1 and 2, and a cytochrome ¢ oxidase subunit I (COI) region of
mitochondrial DNA (mtDNA) of G pulchrum were characterized using parasites from the
following hosts located in Japan: cattle, sika deer, wild boars, Japanese macaques, a feral
Reeves’s muntjac and captive squirrel monkeys. The rDNA nucleotide sequences of G
pulchrum were generally well conserved regardless of their host origin. The COI sequences of
G pulchrum were divided into multiple haplotypes, and two groups of haplotypes, i.e. those
from a majority of sika deer, wild boars and Japanese macaques and those from cattle and zoo
animals, were clearly differentiated. Our findings indicate that domestic and sylvatic
transmission cycles of the gullet worm are currently present, at least in Japan.

In Chapter Il, I characterized morphologically and genetically the gullet worms collected
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from Murrah cross water buffaloes (Bubalus bubalis) in the Kathmandu and Chitwan districts
of Nepal. The morphology and measurements of collected worms were identical to those of G
pulchrum, except for the length of the left spicules relative to the body length. The ITS
regions exhibited higher variations between the buffalo-collected worms and G pulchrum
from the other host mammals (85-88% identity for ITSI and 56-80% identity for ITS2). The
COI also showed lower identities (89.2-90.2%), although only a single amino acid
substitution was noted compared with the majority of G pulchrum samples collected in Japan.
Based on these molecular genetic characters in the rDNA and COI mitochondrial DNA,
together with a shorter left spicule length relative to body length, the gullet worms isolated
from buffaloes in Nepal might belong to a distinct local or buffalo-preferring population of G
pulchrum, although its geographical distribution on the continent and host specificity remain
to be clarified.

In Chaper IlI, I studied a local mange epizootic, which was caused by Sarcoptes scabiei
(Acari: Sarcoptidae), in wild mammals such as raccoon dogs, wild boars, feral racoons,
badgers, martens, and serows in Japan. The ITS2 region of the rDNA and the partial 16S
and COI genes of mtDNA were characterized in the mangy skin lesions of 128 animals. The
majority of S. scabiei mites had almost identical ITS2 nucleotide sequences to those recorded
in a variety of mammals worldwide. Partial 16S and COlIfragments of mtDNA showed an
identical nucleotide sequence except for one site (‘C’ vs. “T") for the former and four sites
‘G, C, C, Cvs. AL T, T, ‘T, respectively) for the latter fragment. Furthermore,
these substitutions were always synchronized, with the two mtDNA haplotypes, i.e.
‘C/GCCC’ and “T/ATTT’, appearing to separately colonize in small geographical units.
Moreover, the “T/ATTT’ haplotype was claded into a branch where animal-derived mites
worldwide dominated, whereas the ‘C/GCCC’ haplotype formed a geographical branch
unique to Japanese isolates. These results suggest that heterologous populations of
monospecific S. scabiei are expanding their populations and distributions regardless of host
species in an apparently local mange epizootic of wild mammals in Japan.

In Chapter 1V, the prevalence of the nodular worm Oesophagostomum stephanostomum
(Nematoda: Strongylida) in western lowland gorillas at Moukalaba-Doudou National Park
(MDNP), Gabon, was determined in fecal samples, along with their coprocultures. Genetic
analyses of the parasites suggest that at MDNP, Gabon, only a single population of O.
stephanostomum with a degree of genetic diversity is prevalent in western lowland gorillas,
without zoonotic complication in local inhabitants.

Through the studies shown above, | have clarified the presence of previously unnoticed
‘transmission units’ of G pulchrum, and involuvement of different ‘parasite units’ of distinct
origins in a local epidemic of the parasitic diesease. Appropriately selected genetic markers of
parasites may allow us to predict the potential risk(s) of the epizootic disease of the wildlive

animals to humans and domestic animals having a possible contact with them, and vice versa.
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Molecular genetiec markers for parasite species identification and
epidemiological study with special reference to Gongylonema

pilehrum and Oesophagostomum stephanostomui
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