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INTRODUCTION

Heterophyopsis continua, one of the (luke fa-
mily Heterophyidae, is the minute intestinal
trematodes of fish-eating birds and mammals.
This fluke was firstly described by Onji e
Nishio{ 1916} from the cats experimentally fed
with the mullets, Mugil cephalus, harbouring the
metacercariae in Japan. Afterwards the metacer-
cariac were found from morc than 10 kinds of
fresh and brackish water fishes in the Tar
Eastern countries ' Yamaguti, 19:94a; Kanemitsu
et al., 1953; Chun, ]960; Komiya, [965; Koba-
yasi, 1968, Although these fisher are preferably
caten raw by humans in many countrics there
is only onc paper on the natural human in-
fection with this fiuke in Japan (Yamaguti,
1939b3 .

In southcastern coastal areas of Korea, the
brackish water fishcs such as the perches, La-
teolabrax japonicus, and the gobics, Acanthogo-
bius flavimanus, werce reported to harbour the
metacercariac of [, continua Chun., 1960},
However, no further study has been performed
either on the fishes in other arcas or on the
definitive hosts including man. The present
authors found two natural human cases of H.
continua infection by obtaining adult worms after
treatment with praziquantel. And in order to
know the source of this fluke infection a study
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on fish intermediate hosts was undertaken along
the southwestern coastal areas. The mectacer-
cariae obtained in this study were experimen-
tally fed to two laboratory rats and a young
dog and the adult worms recovered from the
dog were identified as Fi. continua.

CASES DESCRIPTION

Case 1: Han, 0.0.. 24-year old male residing
in Scoul but whore native village is a coastal
area of Kohting-gun, Chollanam-do (Case | of
1

Sec of al.. 148

N
y

3. He had the helminthic in-
fections of Diphyllobothrium laium, [Heterophyes
heterophyes rocens, Siellantchasmus  falcaius and
Stictedora sp. concommitantly with Fl. coniinua
(2 adult worms:, He complained of casy f{ati-
aguzbility, weakness. indigestion, abdominal pain
and cardiac arrhythmia. He gaid he used to cat
raw flesh of brackish water fishes such as the
mullets, perches and gobics and treated with [5
(Distocide’ followed by

purgation with 20 ¢ maanesium sulfate. This

mg/kg praziquantel

paper only deals with I7. continua infection.
Case 2: Kang. 0.0.. 50 year old male resi-
ding in Namhac Island. Kyongsangnam-do. He
visited our Department on November (483 with
the complaints of epigastric pain, weakness,
diarrhea, dizziness and palpitation since 10 years
ago. He had the history of Clonorchis sinensis

infection, however, stool examination at the

time of his visit to our Department revealed
only the eggs of Ascaris lumbricoides and Tri-
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churis trichiura. Oxantel-pyrantel tablet at the
dose of [0mg/kg was given to treat these ne-
matode infections, and at the same time, prazi-
quantel 15mg/kg was also given followed by
purgation with 30 g magnesium salt to treat any
possible coexistent infection of liver or intestinal
{lukes. Through c¢xamination of the successive
diarrheal stools 4G specimens of H. continua
were collected concommitantly with onc  A.
lumbricoides and 3 Enterobius vermicularis
worms. He is the manager of a fishery company
and have eaten raw flesh of many kinds of
brackish water fishes including the mullets,
perches and gobics.

MATERIALS AND METHODS

Fish Examination:
A total of 103 brackish water fish were pur-
chased from the local markets of 8 different
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Fig. 1. Arcas where the human cases were found
(arrows) and the brackish water fishes pur-
chased (black dots). (A: Namhae Island,
B: Kohiing, C: Beolgyo, D: Kangjin, E:
Wando, F: Haenam, and G: Mokpo)

areas along the southwestern coasts (Fig. 1).
They were 42 mullets (23-32 cm long), 27
perches (13 22cm) and 34 gobies (22-39cm),
The fish were transported to laboratory under
refrigeration. In order to discriminate the fish
which harbour the metaccrcariac a total of
1012 pieces of flesh were taken from both
lateral sides of cach fish. The picces of muscle
were compressed between two slide glasses and
examined under stercomicroscopy to find out
the metacercariac of H. continua.

Many of the perches and gobics caught at
Beolgyo or Wando (Fig. | appeared to harbour
therefore, the fish

were further examined for metacercarial density.

the metacercariac (Table 1),
The whole bodies of these fish were individually
ground in a mortar with pestle, digested with
artificial gastric juice in 37°C incubator for 24
hours, and the metacercariae isolated were col-
lected and counted under stereomicroscopy.

For the purpose to figure out the metacer-
carial distribution in the perches, the body of
each fish was divided into 4: head, proximal,
middle and caudal parts (Fig. 2), The separa-
ted parts were ground, artificially digested, and
the metacercariae in each part of each fish were
counted.

Animal Experiment:

In order to obtain adult worms from labora-
tory animals, the metacercariae isolated were
experimentally fed to two laboratory rats and
a young dog. Actively moving metacercariae,
10 and 12 in numbers, were given to the rats
through polyethylene capillary tubes inserted to
stomach under ether anesthesia. The dog was
infected per os with 477 active or less active
metacercariae.

The rats and the dog were killed 6 days and
12 days after infection respectively and the
whole length of small intestine was resected.
The intestinal lumen was opened with a pair
of scissors and the mucosal contents examined
for heterophyid flukes under stereomicroscopy.



RESULTS

The metacercariae of H. continua were found
from 17(63.0%) out of 27 perches and 10(29, 4
9%) of 34 gobies but none of 42 mullets exa-
mined was found to harbour the metacercariae
(Table 1). And all of 10 gobies positive for the
metacercariae were those caught from Wando
(Fig. 1). Other 22 gobies caught from Beolgyo
and Mokpo were free from the metacercariae.

The total number of the metacercariae collec-
ted from 9 perches and 10 gobies were 499 and
187 respectively. Therefore, the average meta-
cecarial density per fish were 55.4 in perches
and 18.7 in gobies (Table 2).
cariae were isolated from both head and body

The metacer-

portions of 9 perches examined (Fig. 2 and
Table 3), However, only 42 (8.4%) metacer-
cariae among 499 collected were found from the

Table 1. Infection rate of brackish water fishes with
the metacercariae of H. continua according
to kinds of fish and localities

‘jlih ) VLocall?y* No. Weﬁexam. ﬁljo’(%)it'
Mugil cephalus Kangjin 10 0 €0.0)
Mokpo 7 0 €0.0)

Haenam 0 (0.0

Beolgyo 0 (0.0

Kohing 0 (0.0)

Subtotal 42 0 €0.0)

L“““’l‘;.i;‘j;im Beolgyo 27 17(63.0)
Af“”"ﬁggf.’;’;‘nm Mokpo 12 0 (0.0)
Beolgyo 10 0 €0.0)

Wando 12 10(83. 3)

Subtotal 34  10(29.4)

* The localities are indicated in Fig. 1.

Table 2. Metacercarial density of H. continua in
brackish water fishes

No. ﬁsl; Total No.

Fish Locality examined meta(c/ef;*:}_z:ﬁ
Lateolabrax Beolgyo 9 499(55. 4)
Jjaponicus
Acanthogobius Wando 10 187(18.7)
Afavimanus

Table 3. Status of metacercarial distribution in L.
Japonicus

"~ Total No. metacercariae

Topography* in fish collected(% to total)

- 42 (8.4)

1
2 175(35. 1)
3 153(30.7)
4 129(25.9)
Total 499
* Vide Fig. 2.
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Fig. 2. Topography of a perch to figure out the
metacercarial distribution.

Table 4. Worm recovery results from the experi-
mental animals

No. metacer- No. worms

Animal

cariae given recovered (%)
Rat A 10 000.0)
Rat B 12 000.0)
Dog 477 2(0.4)

head and remaining 457 (91.6%) from the body
portions. The status of metacercarial distribution
in body was not much different in the proximal,
middle and caudal portions.

Not a single worm was recovered from the
intestine of two rats fed with 10 and 12 meta-
cercariae each (Table 4). From the dog, how-
ever, two 12-day old worms of H. continua
were recovered from the middle part of its small
intestine.

PARASITOLOGICAL DESCRIPTIONS

Worms from Human Cases
(Heterophyopsis continua):
A total of 12 worms (2 from Case 1 and 10
from Case 2) were observed and measured after
fixation with 10% formalin. Body elongate and



leaf-like, posteriorly subcylindrical, 2, 0~2, 8mm
long and 0.42~0.53mm wide (Fig. 3 & 4).
Culticular spines prominent over anterior half
of body, gradually fading to posterior end. Oral
sucker subterminal, 0.10~0. 13mm in diameter.
Prepharynx 0.07~0. 30mm long but esophagus
very short or nearly absent. Pharynx muscular,
0.10~0. 13 by 0.08~0. 12mm in size. Intestinal
bifurcation about one-fourth or one-fifth portion

Fig. 3. H. continua, an adult worm from Case 1
directly after fixation. Note the elongated
body form, relationship of ventral and genital
suckers, and obliquely tandem testes. (Scale:
0.2mm)

Fig. 4. H. continua from Case 2 after acetocarmine
staining. (Scale: 0.2 mm)

from the anterior end of body. Ceca extending
to posterior end of body. Ventral sucker median,
large, muscular, posterior to intestinal bifurca-
tion, 0.16~0.20mm in diameter. Genital sucker
nearly round, posterosinistral to but separated
from ventral sucker, ventrally protruded and
0.13~0.21mm in diameter, armed with 92~115
sclerotized spines in a single row. Seminal vesicle
“L” shape, consisted of two parts junctioned by
a constriction, 0.15~0.24 by 0.09~0. 13mm in
size for longitudinal part and 0.09~0.24 by
0.09~0. 12mm for transverse one. Ejaculatory
duct opens into genital atrium surrounded by
armed gonotyl of genital sucker. Cirrus pouch
absent. Ovary globular, median, postequatorial,
0.08~0.18mm in diameter. Vitelline follicles
small forming 40~50 groups and distribute
lateral fields of greater middle portion of post-
erior body. Two testes a little obliquely tandem,
globular in shape near posterior one third body,
0.12~0.23 and 0.11~0.22mm in diameter
respectively. Excretory canal sigmoid and
tubular in shape and excretory pore terminal.
Intrauterine eggs small but broadly oval in
shape with relatively thick shells, 0, 025~0. 027
by 0.014~0.016mm in size, containing mature
miracidia.
Metacercariae of H. continua from

Brackish Water Fishes:

The observation and measurement of the
metacercariae were based on 10 encysted and 10
excysted specimens isolated from the muscle of
the perches, L. japomicus. Metacercarial cyst
approximately round (Fig. 5), very large in
size compared with other heterophyid metacer-
0.31~0. 38mm (average 0.35mm) in
diameter. Cyst wall about 0.006mm thick.
Encysted worm actively moving and bending
forward within the cyst. Oral, ventral and
genital suckers are well seen.

cariae,

Excysted metacercariae flat and elongate (Fig.
6), 0.92mm long and 0. 35mm wide, beset with
small scale-like spines which become more
sparsely distributed in posterior body. Oral
sucker subterminal, muscular, 0. 10mm in diame-
ter. Ventral sucker larger than oral sucker,



median, preequatorial, 0. 14mm in diameter.
Prepharynx long but esophagus very short. Ceca
terminating at posterior end of body. Genital
sucker postcrosinistral to ventral sucker, round
to elliptical in shape, (.08 by 0. 12mm in size,
ventrally protruded and armed with small sclero-
tized spines. Ovary primordia round, median,
posterior to genital sucker, 0. 09mm in diameter,
at anterior margin of excretory bladder. Two
testes primordia round to elliptical, 0,09 by
0.04mm for anterior one and 0,10 by 0.06mm
for posterior one in size, lying obliquely on both
lateral sides of excretory bladder. Excretory
bladder “Y" shapc containing numerous dark
excretory granules and cxtending to posterior
end of body.
Adult Worms Recovered from Experi-
mental Dog
Two adult worms experimentally obtained
after feeding the metacercariac to a young dog
were identified as Heterophyopsis continua (Onii
et Nishio, 1916). The worms were 2.5 and
2.9mm long and 0.49 and (.60mm wide at
equatorial level. Body clongate with slightly
tapering anterior end and bluntly ending poste-
rior body (Fig. 7). Genital sucker prominent
and armed with 97 (Fig. 8) and 104 spines in
a single row. Intrauterine eggs small, (.024~
0.026 by 0.015~0.016mm in size, broadly oval
in shape ‘Fig. 9), containing mature miracidia.
Other morphological characteristics were not
different from thosc rccovered from human
cases. The measurements of these worms were
given in Table 5 in comparison with other
authors.

DISCUSSION

When this fluke was firstly discovered in
Japan by Onji et Nishio (1916) it was named
as Heterophyes continus. Quite independently in
the Philippines Africa et Garcia (1935) described
Heterophyes expectans from dogs. Later Tubangui
et Africa (1938) created a new genus, Hetero-
phyopsis, for the latter fluke. On the other hand,
Yamaguti (1939a) also proposed a new genus,
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Pseudoheterophyes, for the former fluke which is
morphologically not different from the latter,
additionally describing a new subspecies P. con-
tinua major. The new generic characteristics
different from the classical Heterophyes Cobbold,
1886 were the elongated body shape, positions
of pharynx and testes, post-testicular cxtension
of uterus, etc. (Yamaguti, 1939a). In spite of
morphological similarity Morosov (1952) accep-
ted both new genecra. Later, however, Yamaguti
(1958 acknowledged only the genus Hetero-
phyopsis and cnlisted 2 species and one subspecies
belonging to this genus; H. expectans, H. con-
tinua and H. continua major.

However, Africa et al. (1940) described in
their review paper that the former two species
are morphologically identical and they (Africa
et Garcia, 1935) were unaware of the early
existence of H. continua when they discovered
H. expectans in Manila. In casc of the subspe-
cies H. continua major, the matacercariac and
adults were found from fishes and birds respec-
tively in Japan (Yamaguti, 1939a). Howecver,
the major differences in adult morphology from
H. continua were only the body size (Table 5)
and position of ventral sucker, which arc now
considered intraspecific variations by the authors.
Morcover, according to Komiya (1965), the
metacercariae of H. continua and H. continua
major were hardly distinguishable cach other.
The present authors compared the morphological
characteristics and measurements of the adults
of threc Heterophyopsis species (or subspecies)
with the present specimens (Table 5) and came
to the conclusion that they are not different
from onc another. And all worms collected in
the present study were identified as Heterophy-
opsis conlinua.

So far as available litcrature are concerned
there is no record on the first intermediate host
of H. continua. Some kinds of brackish water
snails ecologically related with fish hosts descri-
bed below may be responsible, however, it re-
mains to be elucidated in the future.

The fish intermediate hosts of H. continua
recorded so far arc M. cephalus, Harengula
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Table 7. Comparison of the measurerments of IHeterophyopsis spp. and the present specimens {rom

man and dog

(Scale: mm)

1! continua

1l expectans Tl continua major

Tter .. o L. . . . Present specimens
om Onji et Nishio  Yoshikawa Africa et Yamaguti ¢ pecimens
T192:4) et al. 71940, Garcia {19350 1939
Host bird dog dog hird man dog
Body length 2,15 1.81~2.16 1.o~2.2 2o~ 300D 2.0~2.8 2.5~2.9
Body width 0.3 0. 43~0. 48 0.2~0.3 (0. 3~0. 1 0. 12~0.53 (. 49~0. 5
Oral sucker 0.1 0. 09~ 11 0. 06~0. 09 0. 08~ 09 0. 1~0.13 0. 09~0. 1
Pharynx 0.1 0. 05~0. 03 0. 06~0. 08 0.07~0. 1 0. 1~0.13 0.1
> 0. 07 0L 08~0. 12 0. 05~0L07 0 200, 05~0. 08 0L 08~ 12 0. 07~0.09
Ventral sucker 0. 17 0. 19~0. 21 0. 08~0.1 0. 16~0. 2 0.16~0.2 0. 19~0. 2
) C0.08~0. 13
Genital sucker
Size 0. 11 0. 1a~0.17 ? 0. HL~0.15 0. 13~0.21 0. 156~0. 18
No. rodlets SO~ 25* 100~ 110 86~ Qg 90~ 100 92~115 97~104
Ovary 0.1 0. 1~0.17 0. 09~0. 16 0. [5~0. |7 0. 08~(. I8 (0. 15~0. I8
Testes 0. 16~0.2 0. 13~0.24 0. 12~0. 29 0. 2~0. 28 0. [1~0.23 0.24~0.3
O~ 00 1 0. 120, 24 0TI~ 0. 22 S T8~0. 20 =0, 11~0.23 X (). 26~0. 33
Eggs{Intrauterine: 0. 025 0. 023~0. 027 0. 022~0. 026 9 0.025~0. 027 0. 024~0. 026
> 0. 015 S0,016~0.017 >0, 014~0. 018 00 014~0. 016 0. 015~0. 016

*Counted in the specimens from cats

“Counted by Velasquez {19737 in the specimens from cats

zunasi, Dorosoma thrissa, Coilia sp. and L. ja-
19335 Ko-
L. japonicus. A. flavimanus
Clupanodon punctus in Korea (Chun, 19607
Cyprinus carpio. Mugil aflinis, Gobius nebulosus

ponicus in Japan (Kanemitsu ef al.,
miya, 1965, and
and
and Boleophthalmus pectinirostris in Southern
China (Kcbayasi, 1968;. In the present study
two kinds of brackish water fishes, L. japonicus
and A. flavimanus, were all positive for the
metacercariae of H. continua while none of M.
cephalus harboured the metacercariac. But it can
not bhe ruled out that this may be due to much
low density of metacercariae of this fluke in A,
cephalus.

In the southcastern coasts of Korea the me-
tacercarial density in L. japonicus and A. flavi-
manus was extremely low, -5 metacercariac per
the former and only | [rom = total of 10 latter
fish examined {Chun, 19607, This is quite com-
parable to the results of the present study in
the southwestern coasts. where average numbers
of H5. 1 and fish werc

8.7 mctacercarise per

collected respectively from ithe two kinds of
p Y

fishes. This probsbly means some differences in

the prevalence of this fluke between two arcas.
The natural and/or experimental definitive
hosts of H. continua arc cats (Onji et Nishio

1916 & 1924: Kanemitsu et al., 19537, dogs
(Yoshikawa ef al.. 1940; Yamaguti, 1939b;
Kanemitsu et al.. 1953; Chun, 19607, ducks

{Onji et Nishio., 1916 & 1924),
maguti, 1939) and man {Yamaguti, 1939b). The
hosts for this
fluke infection considering the unsuccessful re-

sea-gulls (Ya-
rodents seem to be not suitable

sults of cxperimental infection to guinea pigs
{Chun. 1960) and to laboratory rats in the
present study.

The present paper is the second record on
human infection with this fluke in the world,
so far as the literature arc concerned. The rarity
of human cases in spite of frequent raw fish
cating by the people in many countries may

this fluke

may not be widely prevalent and may cxist

provide some suggcstions. Firstly,
within some restricted localities. Sccondly, the
amount of egg production by the luke may not
be

stools unless one harbours numerous flukes. Both

sufficient to be detected casily in human



of the human cases in the present report did
not revezl any eggs of H. continua in spite of
16 adult worms infected in Case 2, However,

extensive  epidemiological  study and  keen
obscrvation on the heterophyid cggs in human
feces woud be helpful to deteet further cascs.
There has been no information on the clincal
symptoms due to this fluke infection in man.
The Case 2 in the present study had the com-
plaints of epigastric pain, diarrhea and palpita-
tion since 10 ycars ago. But it is not clear
whether such symptoms were directly related
with H. centinua infcction or with other con-
commitant nematode infections (A. lumbricoides,
T. trichiura and E. wvermicularis: or other
unknown reasons. The Case | also had the
similar complaints but he was also concommit-
antly infceted with D. latum and 3 other kinds
of heterophyid flukes (H. hetcrophyes, S. jalcatus
and Stictodora sp.). Therefore. the symptloms
only due to Il. continua infection arce hardly
discriminated in the present cases. The clinical
problem of heart palpitation in both cascs raises
a possibility that H. continua may as well cause
cardiac heterophyidiasis as other heterophyid
flukes such as IHaplorchis, Stellanichasmus and
Procerovum spp. (Africa et al., 1940, However,
there is no way to verify it now and further

studies are required.
SUMMARY

Two cases of natural human infection by
Heterophyopsis continua (Heterophyidac) were
identificd by collection of adult worms in [983
in Korca. And in order to know the source of
infection a study on fish intermediate hosts was
performed along the southwestern  coastal
areas.

The cases were 21 and 50 yecar old males
residing in southern coastal areas. They had the
clinical complaints of non-specific gastrointestinal
symptoms such as epigastric pain and onc of
them also complaincd the discharge of tapeworm
segments. Praziquantel in single dose of 10~15
mg/kg was given followed by purgation with

-
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magnesium salt and 2 and 4G specimens of H.
continua were collected from the diarrheal stools.
They said to have caten raw (lesh of several
kinds of brackish water fishes.

The results of fish cxamination for metacer-
carial infection were as follows:

. Scventeen (63.09%) out of 27 perches
(Lateolabrax japonicus) and 10 (29.4%) out of
34 gobies {Acanthogobius flavimanus) harboured
the metacercariac but none of 42 mullets (Mugil
cephalus) were found to harbour them.

2. The average metaccrearial density in
perches was 55,1 and 18,7 per fish respectively.
And the majority of the metacercariae were
collected from the muscle of body portions in
these fishes.

3. After the metacercariac were ¢xperimen-
tally fed to two rats and onc young dog, two
adult worms were rceovered from the dog while
none from the rats. These worms were also
identified as H. continua.

From the results it was concluded that the
brackish water fishes which the human cases

said to have eaten were the source of infection.
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EXPLANATIONS FOR FIGURES

Fig. 5. Metacercaria of H. continua, encysted, from L. japonicus. Note ventral and genital suckers near
equatorial portion of body and dark “Y” shape excretory bladder. (Scale: 0.1mm)

Fig. 6. Ibid, excysted, from L. japonmicus. Note three suckers and ovary and testes primordia adjacent to “Y”
shape excretory bladder. (Scale: 0. 1mm)

Fig. 7. Adult of H. continua from the experimental dog directly after fixation. Note general body feature,
suckers and obliquely tandem testes. (Scale: 0.2mm)

Fig. 8. Magnification of genital sucker of the worm in Fig. 7. A total of 97 rodlets (spines) are counted
along its outer margin. (Scale: 0.05mm)

Fig. 9. Magnification of distal uterus showing many mature eggs. (Scale: 0.05mm)
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