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Gongylonema spp. (Nematoda: Spirurida: Gongylonematidae) are thread-like spirurid
nematodes dwelling in the mucosal epithelium of upper digestive tract of mammals and birds
worldwide. Gongylonema pulchrum is well known as the gullet worm, and found in a wide
spectrum of mammals such as cattle, sheep, goats, donkeys, cervids, equines, camels, bears,
pigs, non-human primates, and human beings. Although generic diagnosis of the adult worms
is not difficult due to the presence of characteristic verruciform protrusions in the anterior
surface of body, it is hard to make a specific identification based solely on morphology, since
distinct growth of the adult worms in different hosts is known. To overcome this difficulty in
specific diagnosis, molecular genetic characterization of Gongylonema worms and
clarification of intraspecific genetic variation or interspecific genetic differences are necessary.
Previous studies in our laboratory provided long nucleotide sequences of ribosomal RNA
gene (rDNA), including internal transcribed spacer (ITS) regions, and partial cytochrome ¢
oxidase subunit 1 gene (cox-1) of Iranian and Japanese isolates of G pulchrum from domestic
or captive animals (cattle, and squirrel monkeys) and wild mammals (Japanese sika deer
Cervus nippon, Japanese wild boars Sus scrofa leucomystax, and Japanese macaques Macaca
fuscata), providing a spectrum of intraspecific genetic variation of G pulchrum in Japan.

In Chapter I of the present study, I extended the research to rodent Gongylonema worms,
i.e. G aegypti from spiny mice Acomys dimidiatus in the Sinai Peninsula, Egypt, and
Gongylonema neoplasticum from black rat Rattus rattus in Okinawa island, Japan, to clarify
interspecific genetic differences between them and G pulchrum. This study finally disclosed
the validity to differentiate Gongylonema worms from Nepalian water buffaloes Bubalus
bubalis from G pulchrum as an independent species, i.e. G nepalensis, although adult worms
of G pulchrum and G nepalensis showed an identical morphology except for different
proportions of left spicule length against the body length (>24% vs. <22%, respectively). In

addition, two cox-1 haplotypes of G pulchrum from cattle in Japan was also found in GG
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pulchrum worms collected from cattle in Alashan League, Inner Mongolia, China, suggesting
that these two cox-1 haplotypes might be widely distributed in East Asia. The origin of these
two cox-1 haplotypes of G pulchrum in domestic or captive animals is unknown yet.

In Chapter II of the present study, I attempted to clarify genetic variation of G
neoplasticum from 114 rats of seven species (five Rattus spp., Maxomys surifer, and Berylmys
bowersi) from Southeast Asia (Thailand, Cambodia, Laos, Philippines, and Indonesia), where
originated the dominant hosts for the species worldwide, Rattus norvegicus (brown rats) and
Rattus rattus, from. This study demonstrated substantial nucleotide variations of G
neoplasticum in the stomach mucosa of rats (24 haplotypes), and this data may facilitate the
reliable specific differentiation of local rodent Gongylonema spp. from the cosmopolitan
congener, G neoplasticum.

In Chapter III of the present study, I characterized longer cox-1 nucleotide sequences
(852 bp) of G pulchrum from wild mammals, such as sika deer, wild boars, Japanese
macaques and feral alien Reeves’s muntjacs Muntiacus reevesi, in Japan, and G nepalensis
from a red fox Vulpes vulpes and a wild boar Sus scrofa meridionalis on Sardiania Island, Italy,
to clarify their haplotypes and relationships with the worms in domestic animals.
Gongylonema worms from feral alien Reeves’s muntjacs on Izu-oshima Island, Tokyo,
showed G pulchrum cattle cox-1 haplotypes I and II, distinct from cox-I haplotypes of the
worms from wild mammals in Japan. Genetic variation of cox-I nucleotide sequences of G
nepalensis from domestic and wild animals (Bos Taurus, Ovis aries, Capra hircus, Ovis aries
musimon, Vulpes vulpes, and Sus scrofa meridionalis) on the Island was minimal, suggesting a
shared transmission cycle among domestic and wild animals, which is distinct from separate
transmission cycles between domestic and wild mammals, except for feral alien Reeves’s
muntjacs, at least in Japan.

I believe that my studies on Gongylonema worms mentioned above can provide a
research platform for genetic differentiation of Gongylonema spp., followed by further
characterization of different species of the genus. In addition, I have shown the utility of

genetic characters of the worm in discussing transmission dynamics of the worms in nature.
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Molecular phylogenetic study of Gongylonema worms to
understand interspecific borders and transmission dynamics in
i) H the natural environment

(Gongylonema JRAR M OHK Sy & BRMETORBOEME B L
T 5y FRBEFEHITIE)
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% 1 H Intraspecific and interspecific genetic variation of Gongylonema pulchrum and two
rodent Gongylonema spp. (G. aegypti and G. neoplasticum), with the proposal of G.
nepalensis n. sp. for the isolate in water buffaloes from Nepal
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WFLED G pulchurum BETII>24%), rDNA B L cox-] TIIMBIC—EOERBTHERS
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# 23 Molecular genetic diversity of Gongylonema neoplasticum (Fibiger & Ditlevsen,
1914), (Spirurida: Gongylonematidae) from rodents in Southeast Asia
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B33 Gongylonema infection of wild animals in Japan and Saldinia (Italy)
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