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The genus 7aenia consists of nearly 50 species, including three currently-known
“human- Taenia’ spp., Taenia solium, Taenia saginata and Taenia asiatica. Taenia solium
is one of the most important cestodes concerning human health, but 7! saginata and 7
asiatica are also important for the zootechnical and veterinary sciences due to economic
loss caused by them; during larval stages, 7 saginata parasitizes the muscle of cattle,
while 7 asiatica parasitizes the viscera of pig.

It was a long-standing puzzle that adult taeniid tapeworms expelled from people in
Asian countries seemed to be 7 saginata, although these people ate pork rather than beef.
Taiwan, Indonesian and Korean researchers studied the 7 saginatalike tapeworm
energetically, including experimental infections, and concluded that this parasite was an
independent new species. However, several others working on molecular difference
between “Asian Taenia’ and 7. saginata rejected this idea. In 1993 Eom and Rim described
this Asian 7aenia as a new species, 7. asiatica, based on morphological observations.
However, due to the morphological similarity and a very small difference in the
mitochondrial DNA sequences between 7. saginata and T asiatica, it has been debated
whether these two taxa belong to the same species or are indeed two distinct species. Ernst
Mayr defined a species as follows: "species are groups of interbreeding natural populations
that are reproductively isolated from other such groups.” In other words, if reproductive
isolation is incomplete, hybridization between species that were considered to be distinct
species should occur. And if hybridization occurred once, nuclear-mitochondrial
discordance should be detected in their descendants.

In chapter 1, five Taenia tapeworms collected from humans in Tibetan Plateau, Sichuan,
China, where three species of human Taenia are sympatrically endemic, were examined for
the mitochondrial coxI gene and two nuclear genes, efl and elp. Phylogenetic analyses of
these genes revealed that two adult worms showed nuclear-mitochondrial discordance,
suggesting that they originated from hybridization between 7aenia saginata and Taenia
asiatica. One of two worms had 7asiatica-type mtDNA, whereas another worm had

T saginata-type mtDNA, indicating that reciprocal hybridization between 7. saginata and
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T asiatica could occur. The worm having 7! asiatica-type mtDNA was heterozygous at both
nuclear loci with 7! saginata-type alleles and 7. asiatica-type alleles. In another worm, the
efl locus was heterozygous with the 7! saginata-type allele and the 7! asiatica-type allele,
while the elp locus was homozygous with 7' saginata-type alleles. Self-fertilization is the
main reproductive method of the genus 7aenia. Since self-fertilization represents a type of
inbreeding, each locus in the offspring would become homozygous over generations with
genetic drift. The fact that some nuclear loci are still heterozygous means that
hybridization might have occurred recently. Hybridization between 7. asiatica and 7.
saginata is probably an ongoing event in many areas in which they are sympatrically
endemic.

In chapter 2, partial sequences of the DNA polymerase delta (pold) gene from 7
saginata-like adult worms including samples used in chapter 1 were sequenced.
Phylogenetic analysis revealed that pold gene sequences were clearly divided into two
clades, differing from each other in five to seven nucleotides. There is little doubt that 77
saginata and 7! asiatica were once separated into two distinct taxa as has been concluded
in previous studies. On the other hand, most of the adult worms, which were identified as 7
asiatica using mitochondrial DNA, were homozygous for allele that originated from the
allele of 7! saginata via single nucleotide substitution. These results indicate that most of
the adult worms, which had been called 7. asiatica, are not actually “pure 7T asiatica’ but

instead originated from the hybridization of “pure 7. saginata’” and “pure 7. asiatica’.
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