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One particular difficulty associated with research
on echinococcosis in the past has been the absence
of a suitable laboratory host for the cystic stage
of the parasite. Consequently most research efforts
have been dependent upon use of the limited facilities
and scientific staff available in those few areas of
infection able to provide abundant parasite material
from local abattoirs. Even in such situations some
types of hydatid disease research have been virtually
precluded because of the expense and safety hazards
associated with maintaining the dog-sheep cycle
under experimental conditions.

This situation changed dramatically with the
discovery by Rausch & Schiller," with confirma-
tion by Vogel,b that Echinococcus multilocularis is
perpetuated in nature by a cycle involving dogs or
foxes and microtine rodents. Subsequently, Yama-
shita et al. c, d published the first of their studies on
secondary E. multilocularis infection in rodents and
Lubinsky e, f and Norman & KaganU demonstrated.
that serial secondary passage of this species was
possible in cotton rats, mice and jirds (Meriones)
in the absence of infected dogs. It then became possi-
ble for the first time for E. multilocularis to be
studied in laboratories far removed from Wyper-
endemic sites of infection, thereby making possible
the initiation of fundamental research on host-
parasite relationships in this species, drug screening
and the like.
As early as 1933, D6v6h had demonstrated the

development of non-fertile secondary cysts of
E. granulosus in rodents by intraperitoneal injections
of protoscolices. Subsequent observations of a
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FERTILE SECONDARY HYDATID CYST OF
E. GRANULOSUS PRODUCED IN GERBILLUS GERBILLUSa~~~~W~~~~~
a This large cyst measured 5.5 cm in diameter and contained

thousands of brood capsules (visible as white spots on the
germinal membrane). The animal shown also harboured several
smaller fertile hydatid cysts as well as many small non-fertile
cysts.

similar nature were made by de Waele & de Cooman
(1938) and Coutelen et -al. J These workers also
observed the formnation of non-fertile hydatid cysts
in their animals. In the experiment of Coutelen et al.
only a 655/s infection rate was obtained. Schwabe

iWaele, A. de & Cooman, E. de (1938) Ann. Parasit.
hum. comp., 16, 121 132.

J Coutelen, F. Lecroart, D. & Cochet, G. (1939) Ann.
Parasit. hum. comp., 17, 4- 11
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et al.k provided one possible explanation for this
apparent lack of uniform susceptibility in rodents
when they demonstrated that white mice below the
age of sexual maturity were uniformly susceptible to
infection but that older mice were relatively resistant.
Another possible factor was shown by Yamashita and
his associates c, d to be the strain of mice,employed,
some strains being more susceptible to secondary
hydatid infections than others. The first instance of
fertile E. granulosus secondary cyst formation in
rodents was reported by Schwabe et al.1 for white
mice and gerbils (Gerbillus gerbillus) with serial
passage to the second and third generations. Gerbils

k Schwabe, C. W., Schinazi, L. A. & Kilejian, A. (1959)
Amer. J. trop. Med. Hyg., 8, 29-36.

1 Schwabe, C. W., Luttermoser, G. W., Koussa, M. &
Ali, S. R. (1964) J. Parasit., 50, 260.

were shown to be superior to mice in terms of the
development rate of fertile cysts. Sweatman & Wil-
liams m had suggested that scolex production in
E. granulosus cysts is dependent more on the size of
the cyst than on the duration of infection and this view
is supported by the observations of Schwabe and his
associates. Subsequent studies (Schwabe, unpub-
lished observations) indicate that the jird (Meriones
tristrami) is as susceptible to infection as is the gerbil
and has the advantage of being more easily handled
and bred in the laboratory. Fertile unilocular hydatid
cysts as large as 5.5 cm in diameter have been pro-
duced in rodents (see the accompanying figure) and,
in some instances, the weight of the parasites has
exceeded that of their hosts. ,

m Sweatman, G. K. & Williams, R. J. (1963) Parasito-
logy, 53, 339-390.
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The development of Echinococcus has been in-
vestigated experimentally in the adult stage in defini-
tive hosts and in the larval stage in intermediate hosts
after both primary and secondary infections.

Development in definitive host

It is well known that the dog is a definitive host of
known species of Echinococcus but the fox and
domestic cat had never been found to be susceptible
experimentally to mature E. granulosus, expect for a
case of E. g. borealis infection described by Sweat-
man & Williams (1963). Hutchison & Bryan (1960)
reported that an attempt to infect opposums,
raccoons and domestic cats with E. granulosus had
been unsuccessful. In the jackal (Wittenberg, 1933;
Viljoen, 1937) and wolf (Matoff & Jaitscheff, 1954)
the development of E. granulosus has been successful
experimentally. Rico & Vita (1959) failed to infect
birds experimentally.
As for the development of E. multilocularis, Vogel

(1957) has stated that this parasite can develop to
maturity not only in dogs but also in cats and
foxes but his experiments to infect ferrets and badgers
yielded negative results. E. multilocularis in the dog
grew somewhat larger and produced more eggs than

in the cat and fox; the full development of this
species in dogs has been described also by Yamashita
et al. (1958). Rausch (1958) has reported that E.
multilocularis developed fully in the fox and wolf but
incompletely in the coyote. According to the experi-
mental results obtained by various workers, the time
required to reach maturity is probably about
6-9 weeks in E. granulosus and about 4-7 weeks in
E. multilocularis.

Jidejian (1957) has stated that the life-span of
E. granulosus in 5 months. This is in general agree-
ment with the findings of Hutchison (1958). How-
ever, Yamashita et al. (1956a) have shown that the
adult parasite can remain in the intestine of dogs for
at least 375 days after infection and some of the
worms attain a length of 9 mm. Vogel (1957) has
reported that E. multilocularis reached maximum
development 11/2-2 months after infection, and about
the third month after infection a reduction in size,
fertility and number of proglottides was observed.

Development in intermediate host

Primary hydatid-cyst infection. Experimental feed-
ing of eggs of Echinococcus to various animal
species has been reported by many workers. Primary
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