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Echinococcosis, also known as hydatid disease, is one of the most important cestode of man,
domestic and wild animals. It is widely distributed in the world and recent information points to
a spread of the disease into area previously free. Two species of tapeworm, i. e., Echinococcus
granulosus and E. multilocularis, are responsible for most cases of human disease, although



several other species are known to occur. In Japan multilocular echinococcosis or alveolar
hydatid disease, caused by Echinococcus multilocularis, has further been reported in many hitherto
“non-endemic” areas in Hokkaido in the past year, bringing the total number of endemic adminis-
trative districts o 121 in Hokkaide out of 212 as of April 1987. One of the aims of this research
project is the biological control of this parasite by the application of antagonistic competition
between E. multilocularis and a closely relate cestode. Four strains of E. multilocularis and 4
species with 8 strains of iaeniid cestodes have been isclated and maintained by serial passage in
laboratory animals for the purpose of analysing biological antagonism between them in laborato-
ry reared Clthrionomys rufocanus.

The results of our attempts to isolate the various cestodes are as follows.

£ muldtilocularis: In 1986, hepatic cysts of a swine in Kitami city, Hokkaido, were injected
peritoneally into 6 Mongolian jirds. Of the 8 jirds, six months later, 2 were found to be infected
with E. multilocularis cysts bearing fully grown protoscoleces. The cysts were then used for
passage in rodents in our laboratory for further studies. Thus, we have successfully isolated a
strain from the swine and also 3 more strains from rodents in Japan and in Alaska, U. 8. A,

T. taeniaeformis: Differences in the degree of susceptibilities of the various experimental
animals to the 4 strains were cbserved. Differences in the infectivity were also noted when the
infection was carried out with the administration of eggs or oncospheres, Generally, Mongolian
jirds and C. rufocanus were resistant when eggs of T. taeniaeformis were inocuiated orally.
However, these animals became susceptible when the route of infection was change to the
subcuianeous or intraperitoneal inoculation of oncospheres. In the jird, the site of attrition
against T, taeniaeformis larva is shown to be the liver, whereas in C. rifocanus, it is the intestinal
mucosa. In addition, the 7. taeniaeformis isolated from C. rufocanus in Abuta, Hokkaido, was
observed to have distinct biological characteristics such as infectivity as compared with the other
strains, and successful experimental infection has been elicited in C. rufocanus by inoculation of
its oncospheres into the duodenal lumen, thus indicating that infection by egg is also possible.

T. crassiceps: Cysticerci of T. crassiceps have been obtained from Microtus monteblli in
Nagano prefecture, Japan, sent to us for identification by Dr. A. Uchida, and from C. rutilus in St
Lawrence Is, Alaska, USA. By implanting the cysticeri into the abdominal cavity of mice, we were
able to passage this cestode in our laboratory. Adults of this cestode were gbtained by experimen-
tal infection in dogs and the development of this cestode in the intermediate and final hosts were
investigated.

T. polvacantha: The cysticerci obtained from M. ceconomus in St. Lawrence Is. have been
inoculated orally to a dog which has started to deposite a gravid segment with matured eggs 60
days post infection.

T. hydatigena: The cysticerci have been isclated from a swine in Hokkaido and the adult
worms (eggs) have been obtained by using a dog.

Taenia sp: In 1985, a bicepalic cysticercus was observed in rats in Kedah, Malaysia. In the
following year, the bicephalic cysticerci were collected from the rats in the same area in Kedah
and then fed to a cat. However, no adult cestode could be recovered from the cat.

Establishment of C. rufocanus colony: C. rufocanus is the natural intermediate host of E.
multilocularis in Hokkaido, It is required to establish the colony as experimental animals in the
laboratory so that the mechanism for antagonism between E. mitltilocularis and other cestodes can
be analysed. Starting from 10 male and 7 female C. rufocanus a loboratory colony has been
established with production rate, ca 20 animals per month,

Antagonistic competion between E. multilocularis and closely related taeniid cestode: A model
of antagonism between T. tagniaeformis strains.

The strain of T. taeniagformic-C. rufocanus origin which is resistant to rat can suppress
completely the challenged infection of the rat susceptible strain in wister rats. And the reversed
cffect was observed in the loboratory-reared €. rufocanus. It has been confirmed that the number
of established cysts of E. multilocularis in the liver of C. rufocanus previously infected with C
rufocanus strain of T. taeniaeformis and of E. multilocularis alone show significant difference, 1. e.,
16.914.4 and 35.0£15.0 (p<0.05) for 2 weeks interval and 25.7+11.1 and 46.0:£17.7 (p<0.01) for
3 weeks intervals of challenged infection, respectively.
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Alternative definitive hosts; Adult worms of E mudiilocularis and T. crassiceps have been
reared in the intestine of immunosuppressant-treated Mongolian jird, Meriones unguiculatus and

golden hamsler, Mesocricetus auratus,
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