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Natural Resistance to Echinococcosis and the Biological
Factors Responsible

by JIRO YAMASHITA, Professor ofParasitology, Faculty of Veterinary Medicine, Hokkaido University,
Sapporo, Japan

It is well known that host-specificity exist in para-
sites. In animals infected with Echinococcus, there
have been found differences in the infection rate,
growth rate, prepatency and longevity of the parasite.
Such differences are known to exist irrespective of the
definitive host or intermediate host. The biological
mechanism to explain host-specificity or host-resist-
ance in Echinococcus is still quite unknown.

E. granulosus, excepting some geographic strains
of this species, rarely develops in the red fox and
even when it does the strobila cannot reach maturity
as well as it does in the domestic cat. Sweatman &
Williams a showed that horsemeat favourably in-
fluenced the mature development of E. granulosus in
domestic cats. E. multilocularis develops completely
in both the domestic cat and red fox. Berberian b, c

found that the digestive juices from sheep, cattle and
man digested the larval scolices completely within
24 hours, whereas those from dogs and kittens were
without effect. According to Smyth,d bile from hare,
rabbit, ox and sheep lyses the cuticle of larval scolices
of E. granulosus and induces abnormal accumulations
of cytoplasmic fat; lysis did not occur with bile from
the fox, dog and cat. Smyth d tentatively correlated
scolex lysis with the large amount of cholic acid,
largely conjugated with glycine, found in most
herbivore biles, and suggested, therefore, that the
ability of E. granulosus to survive in a particular host
gut will be related to the concentration of desoxy-
cholate in bile, the nature of the conjugation and the
secretion rate of bile.
A combination of these factors is important to

determine the host-specificity.
Age-resistance to the infection of secondary

echinococcosis (E. granulosus) in the white mouse
has been demonstrated.e White mice 48 days of age

a Sweatman, G. K. & Williams, R. J. (1962) Trans. roy.
Soc. N. Z. (Zoology), 2, 221-250.

b Berberian, D. A. (1936) J. Helminth., 14, 21-40.
c Berberian, D. A. (1957) 10th Annual Report of the

Orient Hospital, Beirut, pp. 33-43.
d Smyth, J. D. (1962) Proc. roy. Soc., B, 156, 553-572.
e Schwabe, C. W., Schinazi, L. A. & Kilejian, A. (1959)

Amer. J. trop. Med. Hyg., 8,29-36.

or younger at time of inoculation were highly sus-
ceptible to an initial infection with scolices of
E. granulosus when the latter were given intraperi-
toneally, while mice 71 days of age or older were rela-
tively resistant to an initial infection under similar
conditions. Schwabe and co-workers e suggested that
sexual maturity, in consideration of the age of sexual
maturity in the laboratory mouse, may possibly be a
factor in the resistance to an initial infection of hyda-
tid cyst in mice and that the host-resistance to
secondary echinococcosis in mice would appear to
depend upon the rapid destruction of scolices by the
host cellular reaction.

Sex resistance to the primary infection of multi-
locular hydatid has been reported by Yamashita et
al.f and Ohbayashi & Sakamoto.g The multilocular
hydatid in rodents could be classified into two types
morphologically and hystopathologically. In type 1,
the hydatid develops rapidly, individual cysts are
large in size, scolices can be detected from 1.5 to 2.5
months after infection and host tissue reaction is
slight. In type 2, the hydatid develops slowly, indi-
vidual cysts are minute, more than 5 months are
required for scolex formation and severe tissue
reaction on the host side is demonstrable (Yamashita
et al.).h The KK and NC strains of mice have shown
sex-resistance in female mice to the primary multi-
locular hydatid. In KK mice males were affected by
type 1 and females by type 2, while in NC mice
both sexes were affected with type 2. The differences
of resistance between both sexes were remarkable
in KK but less remarkable in NC.
The susceptibility to hydatid cyst in rodents has

been demonstrated by Vogel,~Rausch & Schiller,J

f Yamashita, J., Ohbayashi, M., Sakamoto, T., Orihara,
M., Suzuki, K. & Okugi, M. (1963) Jap. J. vet. Res., 11,
50-54.

g Ohbayashi, M. & Sakamoto, T. (1966) Jap. J. vet. Res.,
8,134-160.

h Yamashita, J., Ohbayashi, M., Kitamura, Y., Suzuki,
K. & Okugi, M. (1958) Jap. J. vet. Res., 6, 135-155.

i Vogel, H. (1965) Rev. iber. Parasit., Tomo extraordina-
rio, pp. 443-449.

j Rausch, R. & Schiller, E, L. (1956) Parasitology, 46,
395-419.
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122 NOTES

Sadun et al.k Yamashita and colleagues,h f, I

Webster & Cameron, m etc. Yamashita et al.h have
demonstrated the specific and strain differences in
susceptibility to primary multilocular hydatid in-
fection. Albino hamsters showed a complete resist-
ance to multilocular hydatid. Other animals, inclu-
ding 5 species of voles, the Asiatic chipmunk and
10 strains of mice, however, were susceptible to the
parasite, although infection rates varied according
to the species or strain. Three species of voles belong-
ing to the genera Clethrionomys and Microtus, one
species of gerbil (Meriones sp.) and 3 strains of mice
(AKR, dba and CF1) did not show resistance to the
infection, and the lesions-except in CF1-were of
type 1. Seven strains of mice (dd, C57BL/6, b, CFW,
A, BALB/C and C3H/He) were relatively resistant
to the infection, and the rates of infection were
8 %/7-79 %, and their lesions were of type 2. Yamashita
et al.f described the results of the primary infection
of multilocular hydatid in 5 strains of mice (fm,
NC, SM, gcp and KK). The strains fm and KK did
not show any resistance to infection. However, NC
showed a relatively high resistance and SM and gpc

k Sadun, E. H., Norman, L., Allain, D. S. & King,
N. M. (1957) J. infect. Dis., 100, 273-277.

1 Yamashita, J. (1960) Parassitologia, 2, 399-405.

were intermediate in this respect. Strains fm, NC
SM and gpc manifested the type 2 lesions.
Webster & Cameron m examined the susceptibility

of strains DBA/1J and C57BL/6J to E. multilocularis,
with results obtained differing from those of Yama-
shita et al.h However, there is full agreement that
Webster & Cameron m attach importance to the
genetic constitution of experimental animals.
Ohbayashi n discussed the types of lesions of multi-

locular echinococcosis from the viewpoint of histo-
genesis and pathogenesis, and suggested that the
difference in susceptibility or resistance depends upon
the histological difference of the host animals.
Smyth,d as mentioned above, suggested that the
digestive physiology of an animal probably deter-
mines its suitability as a host for Echinococcus and
that some responsible physiological factors might be
subject to dietary influences. From a report of
Sweatman & Williams,a it has been known that the
infection of intermediate hosts is partially related
to the exposure level of infective ova. It is still un-
known whether or not humoral factors in different
animals are responsible for host-specificity in hyda-
tid infection.

m Webster, G. A. & Cameron, T. W. M. (1961) Canad. J.
Zool., 39, 877-891.

'n Ohbayashi, M. (1960) Jap. J. vet. Res., 8, 134-160.

Safe Handling of Infected Definitive Hosts and Eggs of Echinococcus spp.
by M. A. GEMMELL, Director, Hydatid Research Unit, New Zealand Medical Research Council,
University of Otago Medical School, Dunedin, New Zealand

In drafting safety precautions for the handling of
infective material, the public health official must
define parameters, taking into account virulence,
relative infectivity and transmissibility, in relation to
specific situations in which precautions can be and
should be taken.

Echinococcus granulosus and E. multilocularis, the
etiological agents of hydatid disease in man, might
be described subjectively as parasites of high patho-
genicity but moderate or low infectivity under nor-
mal conditions.
No precautions are likely to give complete protec-

tion, but it is axiomatic that strict measures are
needed wherever carrier hosts and cultures of organ-
isms, which may cause disease or severe incapacity,
are handled knowingly.

Some factors influencing concentration and dispersal

Availability. Sweatman & Williams a sprayed eggs
of E. granulosus and T. hydatigena on adjacent pas-
tures in two areas of New Zealand with extreme cli-
matic conditions. They found that in an oceanic
climate with an annual rainfall of 120 in (305 cm)
eggs remained available throughout the 4-month
winter period, but were carried deep into the soil
profile within the year, the high rainfall being an
important factor in limiting the availability of the
eggs. In an area with a quasi-continental climate,
eggs were still available during the 4-month winter
period with a 3-in (7.6 cm) rainfall. After the cold,

a Sweatman, G. K. & Williams, R. J. (1963) Res. Vet. Sci,
4, 299-316.
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