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INFECTION OF ONCOMELANIA NOSOPHORA
(ROBSON, 1915) WITH PARAGONIMUS
SADOENSIS MIYAZAKI ET AL., 1968
Stephen C. HEMBREE, Eikichi MIYASAKA AND James E. WILLIAMS
(Department oj Medical Zoology, 406th Medical Laboratory, U. S. Army Medical
Command, Japan . APO San Francisco 96343)
ABSTRACT: Previous wokers have successfully infected the snail Oncomelania nosophora
with 4 species of Paragonimus. Therefore. this snail was exposed to P. sadoensis. This exposure
produced a 69.5% rate of infection. No morphological changes could be observed in the cercariae
which had shed from O. nosophora.

CHEN (1941) first reported finding the
cercariae of P. westermani in O. nosophora
from Foochow, Fukien province in China.
BASCH (1959) reported that the miracidia
of P. kellicotti would develop into mature
cercariae in the same snail. Subsequently, KAWASHIMA and MIYAZAKI (1963 a, b
and 1964 a) reported the successful infection of O. nosopora with P. ohirai, P. iloktsuenensis, and P. miyazakii, but not P. westermani (1964 b).
OTSURU and KATAGIRI (1956) and OTSURU et al. (1957) reported the finding of
adult Paragonimus worms in the lungs of
Japanese weasels (Mustela itatsi itatsi)
trapped on Sado Island and identified
them as P. ohirai. Morphological studies
by MIYAZAKI et al. (1968) indicated that
the Paragonimus occuring on Sado Island
was different from P. ohirai and named
the new species P. sadoensis. HAMAJIMA
et al. (1968) then found the snail Tricula
minima (BARTSCH, 1936) infected with the '
cercariae of P. sadoensis. DA VIS (personal
communication, 1968) has determined that
the snail previously described as Tricula
minima is actually a species of Oncomelania and he renamed it Oncomelania minima. For these reasons, Oncomelania
nosophora was exposed to the miracidia
of P. sadoensis to determine if it will develop to maturity and also to establish a
better understanding of the host-parasite
relationships for this species.
Oncomelania nosophora snails were colReceived for publication 22 November 1968

lected from Kofu city, Yamanashi prefecture and maintained in glass jars 20
cm high and 20 cm in diameter. Each jar
was provided with a filter paper substrate
which was moistend every other day.
Both Heinz's rice cereal and filter paper
served as snail food.
P. sadoensis adult worms were harvested from the lungs of 10 experimentally
infected rats and cat. These worms were
placed in 0. 9% saline solution and incubated at 27°C for 5-6 hours. Eggs shed
by the adult worms were harvested and
incubated at 27°C for 14 days. At that
time, 200 eggs were examined to determine the degree of miracidial development. It was noted that 10.5-32.5% (mean: 23.7% ) of the eggs contained fully
developed but non-motile miracidia, 18.0
- 58.5% (39.3%) contained motile miracidia, 17.5-50.0% (29.9% ) of the eggs had
already hatched and 3.0-13. 0% (8.9%) of
the eggs were dead. The miracidia,
hatching time for this species is shorter
than the rates observed for the 3 other
species of Paragonimus (P. ohirai. P.
iloktsuenensis and P. miyazakii) which
range from 20 to 30 days.
Based on the above maturation data,
200 snails were mass exposed to large
numbers of eggs containing active miracidia. Exposure was accomplished by placing the eggs (collected from 118 worms)
on the bottom of a large sized Petri dish
and carefully overlaying them with water
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to the top of the dish. The 200 snails
were then placed in the dish and covered.
The exposure period lasted 48 hours.
Ninety one days after exposure, 195
(survival rate, 97.5%) of the original 200
snails were placed in individual shedding
dishes and allowed to shed for 16 hours.
Microscopical examination showed that
none of the snails had shed cercariae.
On the 155th day following exposure the
snails were rechecked. At this time 118
snails still survived (survival rate, 59.0%)
Table 1.
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of which 82 (infection rate, 69. 5%) had
shed P. sadoensis c~rcariae . This infection rate is higher than that (52. 3%)
obtained from Tricula minima experimentally exposed to P . sadoensis (HAMAJIMA et al. 1968). The morphological
features of the mature cercariae are
identical with those described by HAMAJIMA et al. (1968) . Body measurements
in micra were made on 21 naturally shed
cercariae (T able 1).

Body measurements of cercariae.
Range

Body length
Body width
Oral sucker width
Oral sucker length
Acetabulum width
Acetabulum length
Stylet legnth
Stylet width
Tail length

No remarkable differences were noted
when these measurements were compared
with those from naturally infected T.
minima snails (HAMAJIMA, 1967) and experimentally infected (HAMAJIMA et al.
1968). These data indicate that O. nasaphara can serve as a suitable experimental
snail host for P . sadaensis.
Usually snail exposures are made by
allowing the eggs to first hatch and then
placing the hatched miracidiae with the
snails. However, in this experiment the
mature unhatched eggs were placed with
the snails. When the snail feces were
examined many empty egg shells could
be found . Since the exposure period lasted
for 48 hours there is the possibility that
exposure was accomplished by the active
penetration of the miracidia, or by injestion by the snail with the miracidia being
released in the digestive gland , or a possible combination of both processes. Further studies are in progress to determine

Mean

160- 288
64-136
50-67.5
50-67. 5
30-40
35- 45
29-33
6-9
17-25

234
94
59.4
60
35.2
41. 4
31
7
21

the mode of infection.
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