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INTRODUCTION

The family Echinostomatidae is a group of
trematodes infecting the intestine of birds and
mammals, and morphologically characterized by
the presence of head crown armed with collar
spines (Skrjabin, 1956; Yamaguti, 1958). Some
members of this family, i.e., 14 species of 5
genera, have drawn medical attentions, because
of occasional parasitism in man and causation
of intestinal troubles such as abdominal pain
and/cor diarrhea (Yamashita, 1964; Tani et al.,
1974).

Echinochasmus japenicus, a species belonging
to this family, was first described by Tanabe
(1926) from experimental animals such as dogs,
cats, rats, mice and birds fed with its metacer-
cariae encysted in the fresh water fishes. Occur-
rence of its natural human infection has been
suspected after the report by Ujile (1936) who
succeeded in human experimental infection to his
own body. Thereafter, however, no natural
human case has been recorded.

Recently, the authors have found 4 natural
human cases of E. japonicus infection in Korea,
who were concomitantly infected with other
intestinal helminths such as Metagonimus yoko-
gawai and Taenia saginata. In this paper, the
cases and morphology of worms were presented,
with a brief review of the literature concerning

E. japonicus.

* This study was supported in part by the Grant
from the Green Cross Research Institute (1985).

CASES AND WORM COLLECTION

The patients were 3 males aged 33~55 years
and ] female aged 62 years, all residing in a
riverside (Tamjin river) village of Kangjin-gun,
Jeonranam-do, Korea. This village is a well-
known, endemic area of metagonimiasis (Chai
et al., 1977), where various kinds of {resh water
fishes are abundantly caught and sometimes eaten
raw by the people.

Through a field survey in February 1984, the
authors tried to enumerate the worm burdens of
M. yokogawai among the inhabitants and to
search for other kinds of intestinal flukes con-
comitantly infected in them. For recovery of
worms from each case, treatment with 10mg/kg
single dose of praziquantel and magnesium pur-
gation were performed on some cases revealing
high M. yokogawai EPG (eggs per gram) in
their feces. Immediately after then 4~5 succes-
sive diarrheal stools were collected individually
and examined under stereomicroscopy. Numerous
specimens of M. yokogawai were collected, as
the results were shown elsewhere (Seo et al.,
1985a). But simultaneously, 1~43 specimens of
E. japonicus were expelled from 4 cases presented
above, with/without other kinds of trematodes
or cestodes (Table 1).

These E. japonicus cases complained some
degree of gastrointestinal troubles, especially
indigestion and vague abdominal discomfort,
however, such symptoms were considered more
likely to be due to heavy M. yokogawai infection
rather than E. japonicus alone or due to other
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Table 1. Cases of E. japonicus and/or other helminth infections

No. of recovered* Other helminths**
Case No. Name Age & Sex E. japonicus recovered (No. worms)
1 CYS 62F 1 M. yokogawai (174)
OKS 33M 1 M. yokogawai (63, 587)
T. saginata (1)
3 KJH 55M 9 M. yokogawai (52, 030)

E. hortense (1)
H. k. nocens (2)
T. saginata (1)
4 OSI 36M 43 M. yokogawai (25, 858)
H. h. nocens (3)
P. summa (1)
T. saginata (1)

* Total 54 specimens of E. japonicus were obtained.
** E. hortense; Echinostoma hortense, H. h. nocens; Heterophyes heterophyes nocens,
P. summa; Pygidiopsis summa.

fluke infections. Their preliminary stool exami- measured and presented in this paper.
nation revealed numerous eggs of M. yokogawai Echinochasmus japonicus Tanabe, 1926
in all of 4 cases, together with Trichuris Body more or less elongated (Fig. 1-4), dor-

trichiura and/or Taenia sp. No echinostomatid
eggs were found from them.

Their occupation was all agriculture, but they
said that, in high seasons of fishing, they used
to go fishing in the river and/or eat the raw
flesh of several kinds of fresh water fishes there.
But they failed to recall the exact kinds of fish
they had eaten recently.

DESCRIPTION OF WORMS

A total of 54 specimens was collected from 4
patients, but their majority in number revealed
more or less destroyed teguments and/or paren-
chymal organs. Especially some or whole of their
collar spines were frequently lost, so that the
total number in each specimen was counted with
much difficulty except in 2 or 3 intact worms.

In general, the shape of worms appeared to have
elongated a little than their normal form, to Fig. 1. A specimen of E. japonicus (dorsal view)
recovered from a naturally infected man
(Case No. 3 in Table 1), showing its pro-
minent head crown with some collar spines,

result in a little larger size in Jength. These
morphological alterations were considered due to

two or three reasons; the effect of praziquantel two uterine eggs (black), and several other
used for their treatment, a time gap between organs. Acetocarmine stained (Scale: 0. 2mm).
worm expulsion and fixation which may lead to Fig. 2. Another specimen (ventral view) from Case

No. 4, showing ventral sucker, cirrus sac,
ovary and two testes. But no egg is seen in
this specimen. Acetocarmine stained (Scale:
mens, 11 in number, were observed in detail, 0. 2mm).

deterioration of worms, and/or a possibility of
senility in some worms. Relatively intact speci-
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Fig. 3. Ibid(dorsal view), from Case No. 4, showing
oral sucker (os), pharynx (ph), cirrus sac
(cs), ventral sucker (vs), one uterine egg
(e), ovary (ov), and testes (t). Note the
distribution of vitelline glands from the level
of ventral sucker to the posterior end of
body. Acetocarmine stained (Scale: 0. 2mm).

Fig. 4. A drawn figure of the worm in Fig. 3
(Scale: 0.2mm).

Table 2. Measurements* of E. japonicus recovered
from 4 human cases

Measurements (mm)

Item or organ

Range (average)
Body length 0.66 ~0.99 (0.91)
width 0.25 ~0.37 (0. 28)

Oral sucker (diam.)
Prepharynx (length)
Pharynx (diam.)

0. 055~0. 073 (0. 065)

0.024~0. 17 (0. 041)

0. 051~0. 071 (0. 066)
Esophagus (length) 0. 079~0. 14 (0.11)
Ventral sucker (diam.) 0.095~0. 12 0.1

Cirrus sac length 0. 063~0. 12 (0. 085)

width 0. 032~0. 095 (0. 050)

Ovary (diam.) 0. 044~0. 079 (0. 060)

Anterior testis length 0. 040~0. 081 (0. 065)
width 0. 063~0. 15 0.1D)

Posterior testis length 0. 055~0. 13 (0. 096)

width 0. 055~0. 14 (0. 096)

Uterine eggs length 0. 076~0. 087 (0. 083)

width 0. 052~0. 063 (0. 058)

* Eleven relatively intact worms were measured
directly after fixation.

Fig. 5. Magnification of the head crown with collar
spines (arrows) in a worm from Case No. 4.
Note the shape and arrangement of spines
(Scale: 0. 02mm).

Fig. 6. Two uterine eggs of E. japonicus, showing
their characteristic shape and a small oper-
culum on the upper pole portion (Scale:
0. 02mm).

soventrally flat, beset with minute tegumental
spines throughout the anterior body but reduced
gradually in number toward the posterior body.
Head crown distinct, bearing total 24 spines in
one row (Fig. 5), 12 on each side, and inter-
rupted at the dorsal side of oral sucker.

Oral sucker subterminal. Pre-pharynx present
but variable in length. Pharynx well developed
and muscular. Ventral sucker large, well developed,
and nearly median and pre-equatorial in position.
Esophagus slender and intestine bifurcating at
the anterior end portion of cirrus sac. Ceca
extending laterally and terminating near the
posterior end of body. Excretory bladder Y-
form, ending subterminally with a pore. Cirrus
sac anterior to ventral sucker, nearly median,
globular in shape, and containing a seminal
vesicle with ejaculatory duct and female openings.
Testes directly tandem near the middle portion
of the posterior body and a little transversely



elliptical in shape.

Ovary round, submedian, and connected to
seminal receptacle, Mehlis’ gland and vitelline
ducts. Vitelline glands well developed, variable
in size and shape, and extending laterally from
the level of ventral sucker down to the posterior
end of body. Uterus relatively short and loca-
ting between cirrus sac and ovary, with/without
one or two eggs. Eggs immature, oval in shape
and having a small operculum (Fig. 6).

DISCUSSION

The echinostomatid flukes infecting man or
possibly so have been listed into 14 species in
the world, belonging to either of the genera
Echinostoma, Echinochasmus, Echinoparyphium,
Euparyphium or Himasthla (Yamashita, 1964;
Tani et al., 1974). As for the genus Echino-
chasmus, two species have been included in the
list; E. perfoliatus since a report was made on
a natural human case (Hirasawa, 1928) and E.
Jjaponicus since an experimental infection of
human was reported successful (Ujiie, 1936). In
the present study, through the recovery of adult
specimens from 4 residents in a riverside village,
it was verified for the first time that E. japonicus
do infect human host in nature. Thus, up to
present, total 3 kinds of echinostomes have
been recorded from man in Korea; Echinostoma
cinetorchis (Seo et al., 1980), E. hortense (Seo
et al., 1983; Ryang et al., 1985) and E. japonicus
(present study).

There was a little difficulty in the diagnosis
of worms obtained from the present human cases,
because of their altered and/or deteriorated mor-
phology; slightly elongated body, incompleteness
of collar spines, etc. In case of collar spines,
however, their arrangement and total number
were easily figured through a detailed observation
and comparison of several partially intact speci-
mens. But their elongated bady suggested that
they might be smaller-sized worms of E. per-
foliatus, a morphologically related species to E.
japonicus. The number and arrangement of collar
spines are exactly the same in the two species;
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total 24 arranged in a single row.

In general, E. perfoliatus reveals more slender
and elongated body than E. japonmicus, and in
most cases larger size; from 3~5mm in the
former (Tanabe, 1922; Hirasawa, 1928; Skrjabin,
1956) and 0.5~0.9mm in the latter (Skrjabin,
1956; Rim, 1982) to which the present worms
were highly compatible. But E. perfoliatus could
be as small as 0.5~1, 0mm (Rim, 1982) and in
that case the possibility of the present worms to
be E. perfoliatus remains. Review of the litera-
ture revealed, however, that the number of
uterine eggs and size of the eggs have been all
the time different between E. perfoliatus and E.
japonicus, and appears to be helpful for their
differential diagnosis. It has been a consistent
feature that the former contained a considerable
number (at least 4, 5 or more) of uterine eggs
while the latter had only a few (less than 2 or
3). The egg size of the former was 0.090~
0. 135mm, while that of the latter 0. 077~0. 090
mm (Skrjabin, 1956; Rim, 1982).

Slight elongation of the worm body in the
present specimens was considered, as mentioned
already, due to an effect by the anthelmintic
(praziquantel) used for the treatment of these
cases. Also the specimens of M. yokogawai simul-
taneously collected from the present cases showed
their antero-posteriorly elongated bodies. Other
flukes such as Clonorchis sinensis (Kim et al.,
1980) and Fibricola seoulensis (Seo et al., 1985b)
were also reported to reveal elongated forms
after a contact with praziquantel.

The life cycle of this trematode was success-
fully studied both in Korea and in Japan. Its
snail intermediate host was reported to be Para-
Sossarulus (Bulimus) striatulus japonicus in Japan
(Yamaguti, 1951), while to be P. manchouricus
in Korea (Rhee et al., 1983). The second inter-
mediate hosts were at least 24 kinds of fresh
and/or brackish water fishes such as Pseudoras-
bora parva, Plecoglossus altivelis, Zacco platypus,
Carassius carassius and Acanthogobius flavimanus
(Tanabe, 1926; Chun, 1964; Komiya, 1965;
Lee, 1968; Lee et al., 1979; Joo, 1984), as well
as the tadpoles of Rana rugosa (experimentally
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by Yamaguti, 1951). Animal definitive hosts
were various kinds of birds and mammals in
nature; Gallus domesticus (Kurisu, 1932), Anas
platyrhynchos var. domestica (Eom et al., 1984),
Nycticorax nycticorax and Milvus migrans lineatus
(Yamaguti, 1939), and stray dogs (Yoshikawa
et al., 1940). Experimentally the worms attained
their full growth when infected in the dogs,
cats, rats, mice and fowls (Tanake, 1926; Ujiie,
1936).

As for the fish intermediate hosts in Korea,
however, the majority of literature have not
clarified the species of Echinochasmus metacerca-
riae collected from them (Lee, 1968; Lee et al.,
1979; Joo, 1984), even though most of the
reports were presumed to have concerned with
E. japonicus. It was because of a coexistence of
E. perfoliatus in Korea (Lee, 1979). The size of
metacercariae was reported slightly different each
other; larger in E. perfoliatus (Komiya, 1965),
but practically they seemed differed with much
difficulty. Therefore, in order to identify the
exact species of such metacercariae, their adult
worms should be obtained through an experimen-
tal infection into final hosts. But it had not been
successfully performed in Korea before the present
authors (Chai et al., 1985) reported its experi-
mental infection into mice followed by identifica-
tion of the adult worms to be E. japonicus.
Moreover, the existence of E. perfoliatus should
be further verified in Korea.

SUMMARY

Four cases of human infection by Echinochas-
mus japonicus (Trematoda; Echinostomatidae)
were proven by the recovery of adult worms after
a treatment with praziquantel (10mg/kg in single
dose) and purgation in February 1984 in Korea.
The patients were 3 middle-aged men and 1
elderly woman residing in a riverside village of
Kangjin-gun (Tamjin river), Jeonranam-do, an
ever-known endemic area of metagonimiasis.

The treatment revealed numerous M. yokogawai
worms together with 1-43 (total 54) specimens
of E. japonicus and/or a few number of other

kinds of trematodes or cestodes. The patients
had gastrointestinal troubles such as indigestion
and abdominal discomfort, probably due to these
fluke infections. They have been eating some
raw flesh of fresh water fishes such as cyprinoid
ones or sweetfish caught from the river.

This is the first record of human E. japonicus
infection in the literature.
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