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Experimental life history of Echinostoma cinetorchist
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Abstract: The life history of Echinostoma cinetorchis was completed in the laboratory
using Hippeutis cantori as the first and second intermediate host. The incubation for
maturation of eggs and hatching of miracidia took 24 days at 28°C. On the 66th day
after miracidial challenge, 16 snails were crushed and examined for the presence of E.
cinetorchis larvae. The metacercariae were detected in all of the snails, and from three
of them were found the rediae and cercariae. The morphological characteristics of the
larvae and the experimentally obtained adults were compatible with that of E. cinetorchis.
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INTRODUCTION

Echinostoma cinetorchis is one of the intestinal
flukes of the family Echinostomatidae. This
species is characterized by 37~38 collar spines,
and abnormal location or diminished number of
the testes(Ando and Ozaki, 1923). The biolo-
gical studies on this fluke were made mainly in
Japan, and its whole life history was described
by Takahashi(1927). In Korea, the existence of
this fluke was noticed by discovery of adult
worms from naturally infected rats(Seo et al.,
1964)., Thereafter, enzootic studies on the
intestinal flukes revealed nationwide prevalence
among wild rats and dogs mixed with E. hor-
tense(Seo et al., 1981; Cho et al., 1981). Total
of 4 cases of human infection have been recorded
in Korea(Seo et al., 1980; Ryang et al., 1986;
Lee et al., 1988).
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Its metacercariae were detected from the
naturally infected loach and Hippeutis(Helicor-
bis) cantori(Seo et al., 1984; Lee et al., 1988).
The loach was supposed to be an infection source
of the human cases. Several kinds of frogs and
their tadpoles, larvae of salamander, freshwater
snails and freshwater fish such as the loach
are known to be the second intermediate hosts
in Japan and Korea(Takahashi, 1926 & 1927;
Hirasawa, 1926; Kurisu, 1930; Yamashita, 1964;
Komiya, 1965; Seo et al., 1984; Lee et al.,
1988). However, there have been no reports on
the first intermediate host except Segmentina
mica in Japan(Takahashi, 1927).

Hippeutis (Helicorbis) cantori is one of the
freshwater snails, frequently found in rice
paddies or irrigation ditches in Korea. This snail
has drawn medical attentions because of its role
as the first intermediate host of Fasciolopsis
buski and Fibricola seoulensis(Pace, 1973; Lee
et al., 1986; Seo et al., 1988). Also it was
found as the second intermediate host of E.
cinetorchis(Lee et al., 1988) but the first inter-
mediate host of E. cinetorchis is still unknown
in Korea. The present study was carried out to



elucidate the role of the freshwater snail, H.
cantori, as an intermediate host of E. cinetorchis
in laboratory conditions.

MATERIALS AND METHODS

1. Collection and cultivation of
E. cinetorchis eggs
The metacercariae of E. cinetorchis were
collected from the naturally infected freshwater
snail, H. cantori. They were orally introduced
into 4 albino rats to obtain the eggs. The eggs
from the adults one month after infection were
washed in water several times, and then they
were cultured in water at 28°C in an incubator.
2. Observation and infection of the
larval stages of E. cinetorchis

The miracidia hatched from eggs were observed
and the actively moving ones were challenged
to the snails which were reared in the laboratory
for more than 3 generations. The infected snails
were kept in an aquarium at 20°C. The cercarial
shedding was observed under a stereomicroscope
from 20 days after the miracidial challenge. On
the 66th day after miracidial challenge, the
snails were crushed with a forcep in small petri

dishes containing 0.85% saline and were

examined for the presence of the larval flukes.
Recovered larval worms were measured and
observed -their morphology under the light
microscope. The metacercariae from the snails
were infected to albino rats to get adult worms.

RESULTS

1. Maturation of eggs and hatching of
miracidia of E. cinetorchis

The eggs of E. cinetorchis were fully matured
and the miracidia hatched out 24 days after
28°C (Fig. 1). The hatched
miracidia actively moved with numerous cilia on
the body surface(Fig. 2). They were 102.5X
36.8 pm in average size. When they were con-
tacted with the snail, Hippeutis(Helicorbis)
cantori(Fig. 3), they actively penetrated into
the exposed animal part of the snails such as

cultivation at

tentacles or mantles.
2. Infection status of snails with E.
cinetorchis larvae

No cercarial shedding was observed from the
snails after miracidial challenge by the 65th day.
On the 66th day after miracidial challenge, 16
snails were crushed and examined the presence
of E. cinetorchis larvae. The metacercariae of

Figs. 1-4. The larvae and snail intermediate host of E. cinetorchis.

Fig. 1.

An embryonated egg developed in the 28°C incubator during 24 days.

Fig. 2. Miracidium hatched from an emtbryonated egg, showing eye spots and numerous cilia.
Fig. 3. Hippeutis (Helicorbis) cantori, a fresh water snail, identified to be a new intermediate host of E.

cinetorchis.

Fig. 4. Rediae(R), cercariae(arrow heads) and metacercariae(round-shape) detected from an experimental
snail in the 66th day after miracidial challenge.



Table 1. Detection of E. cinmetorchis larvae from
the experimentally infected snails

Remarks 01}1 os(nO/;i)ls
Challenged with miracidia 20
Examined by crush method* 16(100)

Positive for the redia 3(18.8)
Positive for the cercaria 3(18.8)
Positive for the metacercaria 16(100)

*The snails were examined on the 66th day after
the challenge.
E. cinetorchis were detected in all of the snails
in the range of 17~321, three of which har-
bored the second generation rediae and cercariae
of E. cinetorchis(Table 1 & Fig. 4).
3. Morphology of E. cinetorchis larvae
from snails
The rediae were elongated and sac-shaped,
and were 0. 53~2. 44 mm long and 0. 19~0. 28
mm wide. A redia had a muscular pharynx, an
intestinal cecum and 7~14 cercariae. The cecum
was filled with the brownish materials(Fig. 5).
The measurements were summarized in Table 2,
The cercaria was consisted of a snake head-
shaped body and a rod-like tail. The body was
150.3~174.4 pm long and 102. 0~120. 7 um wide

Table 2. Measurements of the second generation
rediae of E. cinetorchis obtained from the
experimental snails

Measurements*(mm)
Item or organ
Range Average

Body 0.529~-2, 442 1.432

X 0.186~0.281 x0.240
Pharynx 0.033~0.049 0.042

X 0.037~0.054 x0.047
Cecum 0.143~0.429 0.299

X0.066~0.116 x0.092
No. of cercariae 7~14 12

*10 rediae were measured.

and had two muscular suckers, a pharynx, two
ceca, refractile excretory granules and a germ
cell primordium. The tail was 225, 4~254.9 um
long and 34.8~45.6 pm wide without any
membrane nor folding(Fig. 6 & Table 3),
The metacercariae were round to elliptical, and
139.0x134.4 pm in average diameter. The
refractile excretory granules and two suckers
were easily recognized under the light micro-
scope, but it was hard to identify their head
crown and collar spines (Fig. 7).
4. Adult worms
The adults recovered from experimentally

Figs. 5-8. The larvae and adults of E. cinetorchis.

Fig. 5. The second generation redia obtained from an experimental snail.

Fig. 6. Cercaria detected from an experimental snail.

Fig. 7. Metacercaria isolated from an experimental snail.

Fig. 8. Two adult worms recovered from an experimental rat in 17th day after infection.



Table 3. Measurements of E. cinetorchis cercariae
obtained from the experimentally infected

snails
Measurements*(um)
Item or organ
Range Average
Body 150.3~174.4 163.7
x102.0~120.7 X109.1
Tail 225.4~254.9 236.6
X 34.8~ 45.6 X 39.4
Oral sucker 34.9~ 42.3 36.2
X 29.5~ 32.2 X 30.4
Pharynx 18.8~ 21.5 21.0
X 10.7~ 16.0 X 13.9
Ventral sucker 26.8~ 37.6 31.8
X 34.9~ 48.3 X 42.5
Germ cell primordium 16.1~ 26.8 21.0

x 10.7~ 16.1 X 13.4

*10 cercariae

Table 4. Measurements of adult E. cinetorchis* from
experimentally infected rats in 17 days after

infection
Measurements(pxm)
Organs
Range Average
Body 9.32~11.54 10.34
x2.,22~ 2.64 X 2.43
Head crown 0.26~ 0.29 0.27
x0.51~ 0.58 X 0.56
Oral sucker 0.24~ 0.27 0.25
x0.26~ 0.29 X 0.28
Pharynx 0.20~ 0.24 0.22
x0.16~ 0.21 x 0.18
Esophagus 0.48~ 0.70 0.61
Ventral sucker 0.69~ 0.81 0.76
x0.17~ 0.83 x 0.75
Cirrus pouch 0.33~ 0.47 0.39
x0.17~ 0.24 x 0.21
Ovary 0.32~ 0.50 0.41
x0.62~ 0.73 X 0.66
Mehlis gland 0.36~ 0.50 0.40
xX0.78~ 0.96 X 0.88
Testis 0.36~.0.40 0.37

X 0.44~ 0.60 X 0.53

*Ten adult worms were measured after staining.

infected rats 17 days after infection were elon-
gated and leaf-like, 9.32~11.54 mm long and
2.22~2.64 mm wide. Their head crown was
distinctively beset with 37 collar spines without
dorsal interruption. Their testes were irregular
in the number and location(Fig. 8). The mea-

surements were summarized in Table 4. All of

the recovered worms were identified as E.

cinetorchis.
DISCUSSION

The present finding reveals that H. cantori
is the first and also the second intermediate host
Several kinds of freshwater
Planorbis
compressus japonicus, Lymnaea japonica, Vivi-
parus malleatus, and Cipangopaludina japonica
are known to serve as the second intermediate
host of E. cinetorchis in Japan(Takahashi, 1926;
Hirasawa, 1926; 1930). The snail,
Hippeutis(Helicorbis) cantori, is its known
second intermediate host in Korea(Lee et al.,
1988). Other than this snail, Radix auricularia,
Cipangopaludina sp. and Physa acuta have been

of E. cinetorchis.

snails, such as Segmentina mica,

Kurisu,

proved as its experimental second intermediate
host(Ahn et al., 1989). The loach was found to
harbor its metacercariae naturally(Sec et al.,
1984).
commonly found as its first and second inter-
mediate host of other echinostomes(Gulka and
Fried, 1979; Vasilev and Kanev, 1981). Usually
the snail second intermediate host is not so strict
in the host parasite relationship as the first one
does because the second one provides only the

Various freshwater snails have been

space for encystment of the cercariae. Therefore,
the spectrum of the snail second intermediate
hosts is wider than that of the first. When the
ecology of the snail in the freshwater is consi-

which

breeding niche with H. cantori, may be another

dered, Lymnaea pervia, shares the
candidate of its second intermediate host in
Korea.

The freed cercariae were not found from the
experimental snails in the daily observation
between the 20th and 65th day after miracidial
challenge. But the metacercariae were in all of
the snails examined on the 66th day, which
suggests the development of cercariae during the
period. Ahn et al.(1989) found cercarial shedding
from experimentally infected snails about 25 days
after the challenge. The rediae and cercariae
were also found in three of them. It is not clear



whether the cercariae encysted directly without
shedding in the snails or we failed to observe
the freed cercariae. The cercariae are lophocer-
cous with a long tail, which suggests their
capability of very active free swimming just like
that of E. kortense. The cercariae of E. hortense
are produced from the snail host, L. pervie,
into the water with vigorous movement(Roe,
1989). The present result suggests the possibility
of encystation of E. cinetorchis cercariae into
the metacercariae in the same snail host regard-
less of the occurrence of cercarial shedding.
However, when the detection of metacercariae
from various snails and from the loach is
regarded, the cercaria must be shed from the
snail as found by Ahn et al.(1989). But the
number of freed cercariae seems not high.

The morphology and measurements of the
larval stages of E. cimetorchis in snails are
similar with that of other echinostomes. There-
fore, it may not be easy to differentiate their
species by only morphological characteristics of
the larvae. Only the metacercaria can be iden-
tified by the morphology. A better method is
needed for easy identification of them.

The snail,

paddies nationwidely in Korea. H. cantori must

H. cantori, is common in rice
be a natural first and second intermediate host
of E. cinetorchis as well as an experimental
host. The freshwater snails as well as this may
be the major source of rat infection by their
natural food chain. The present result confirms
a new first intermediate host of E. cinetorchis,
other than 8. mica. (Takahashi, 1927).
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