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Infection of Clinostomum complanatum(Rudolphi, 1814)
(Trematoda . Digenia) metacercaria in goldfish
(Carassius auratus) cultured in Korea
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Many encysted metacercariae of Clinostomum complanatum(Rudolphi, 1814) were found in the

flesh near the skin of goldfish(Carassius auratus) cultured at a fish farm in Chonbuk Province,

Korea, in the summer of 1995. The mortality reached about 7% from July 10 to August 20.
Encysted and excysted metacercariae were 700~877X700~775 pym and 24~55X0.7~137 pm

in size, respectively. The parasites looked yellowish due to the yellow particulate matter in the

intestine. Of 276 fish examined, 234(84.8%) were infected with a mean intensity of 216.6(range
1~1,214) parasites. Fish of 20~25 cm in body length were most frequently(94.3%) infected
but those of 3.1~3.5 cm were the least infected(7527% ). The isthmus was most heavily infected.

There was no difference in prevalence between two forms of goldfish, Gyariko and Ryugum.

The sites of infection were swollen and recognized as yellow spots of 04~0.8 mm in diameter.

Fish infected with more than 200 metacercariae became moribund with listless swimming and

finally died.
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Clinostomum complanatum (Rudolphi, 1814) (Tre-
matoda : Clinostomidae) often causes growth re-
tardation and host mortality by infecting the mus-
cle of freshwater fishes(Hoshina et al, 1965 Lo
et al, 1981, 1985). This species uses fish-eating
birds as definitive hosts(Ukoli, 1966 ; Yamaguti,
1871, 1875) and its metacercariae, known as “Yel-
low grubs”, occur in many species of freshwater
fishes. Aquatic snails are konwn to be its first

intermediate hosts.

Interestingly, this parasite has been reported
to occur in the pharynx of the humans(e.g., Hirai
et al, 1987 ; Yoshimura et al, 1991 ; Isobe et al.,
1994 ; Chung et al, 1995).

In the Far East Asia, C. complanatum is known
to occur in freshwater fishes of Japan and Taiwan.
In Japan, it has been found as metacercariae in
several species of crucian craps(Carassius spp.),
pike gudgeon(Pseudogobio esocinus), topmouth gu-

dgeon(Pseudorasbora parva), common bittering
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(Rhodeus lanceolatus, as Acheilognathus interme-
dia), rose bittering(Rhodeus ocellatus), common
carp(Cyprinus carpio), Japanese dace(Tribolodon
hakonensis, as Leuciscus hakonensis), Asian pond
loach(Misgurnus anguillicadatus), and Japanese
perch(Lateolabrax japonicus) (Yamaguti, 1933, 19
38 : Hoshina et al, 1965 ; Kagei et al, 1984 ; Na-
gasawa, 1991 : Aohagi et al, 1992a, 1993b, 1995 ;
Aohagi and Shibahara, 1994).

In Korea, Chung et al.(1995a) reported the first
human case of C. complanatum. The metacerca-
riace of C. complanatum was found from the 12
species of freshwater fish collectd from natural
environment(Chung et al, 1995b), but there are
no reporters about this parasite occurring from

cultured fish in Korea.

Materials and Methods

The surveyed fish farm was located in the west
coast region of Chonbuk Province, Korea. The
farm used still-water ponds(30 m long, 20 m wide,
and 30~60 cm deep) which transformed from
a rice field. Three-month-old goldfish(Carassius
auratus), 20~50 cm in body length[BL], were
sampled and transported alive to the laboratory
on August 21, 1995. The fish were measured for
BL and dissected into 6 pieces(Fig. 1) with a
surgical knife. These piece were put in a Petri
dish containing 0.7% physiological saline and exa-
mined for encysted metacercariae under a dissec-
tion microscope. The parasites were removed and
mounted between a slide glass and a cover glass,
followed by fixation with 10% neutral formalin.
These specimens were stained with hematoxylin

or acetocarmine and examined for details.

Fig. 1. Goldfish showing the six dissected parts
examined for the presence of Clinostomum comp-
lanatum. A’ head ; B ! isthmus ¢ C ! thorax : D :
Belly 5 E : mid-body ; F © caudal peduncle.

A total of 532 fish, 20~-4.5 cm BL, were held
in tanks at 27C for 30 days in order to examine
the relationship between the parasite number and
the host mortality. The behavior of these fish
were also recorded.

For elucidating the life cycle at the fish farm,
snail were collected from the bottom of the pond,
and birds frequently visiting the farm were also
observed.

The used terms, prevalence(% occurrence of
infected fish in a sample) and intensity(number
of the parasite in a host) of infection, follow those
defined by Margolis et al.(1982).

Results and Discussion

1. Occurrence of the disease

The disease occurred in the lowermost-located
pond among several ponds containing about 50,000
goldfish each. Disease fish were first discovered
on July 10 and the mortality was about 7% (3,500
fishes) by August 20, 1995, The parasite occurred
mostly in Gyariko, one form of goldfish, which
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hatched on May 5, 1995. Until the outbreak of
the disease, evaporated water was supplemented
with ground water every 2~3 days without whole
exchange of pond water after the hatching of gold-
fish, and the growth of phytoplankton was noticea-
ble based on the greenish color of the water.
Water temperature ranged from 28~32C when
the disease was found. In Japan, Hoshina ef al.
(1965) reported a similar case of the mortality
(50,000 fish) of goldfish and crucian carp caused
b-y C. complanatum at a fish farm.

Snails(Cipangopeludina chinensis matleata), 1.5
~3.5 cm high and 1.0~2.4 cm in diameter, occur-
red on the bottom of the pond with a density
of about 8 snails per m’. Numberous another
snails(Lymnaea auricularia coreana), 1.2~2.3 cm
high and 0.7~1.2 cm in diameter, were also found
on the grass in the water protruding from the
pond and on the grass along the walls of the
pond. Althogh the sanails was not examined whe-
ther they contained the metacercariae of this para-
sites, some freshwater snails have been reported
to serve as the first intermediate host by several
workers. In Taiwan, freshwater snails(Radix auri-
cularia swinhoei) serve as the first intermediate
host for C. complanatum(Lo et al, 1981, 1982).
Aochagi ef al.(1993c) reported that two species
of snails(Lymnaea japonica and L. ollula) are ex-
perimentally infected with this parasite. Therefore
it is suggested that the sanils in our experiment
might serve as the first intermediate of this paras-
ite.

Goldfish were observed to be preyed on by
common egrets(Egretta alba), little herons(Egretta
gazetta), common kingfishers(Alcedo atthis), gray
herons(Ardea cinerea), and night herons(Nyctico-

rax nycticorax). We are certain that these birds

act as the definitive hosts of this parasite because
several species of fish-eating birds(genera Nyctico-
rax, Ardes, and Egretta) have been reported to
serve as the definitive hosts for C. complana-
tum (Yamaguti, 1933; Lo ef al, 1981, 1982; Kagei
et al, 1988; Aochagi e al, 1992b, 1993a)

2. Metacercariae

a. Encysted metacercariae(Fig. 2)

The encysted metacercariae were spherical or
ellipsoid in shape and easily excysted due to their
weak cysts. The encysted metacercariae were 675
~850X650~700 um for unfixed specimens and
700~ 875X 700~775 um for fixed specimens. Ac-
cording to Aohagi et al.(1992a), the cysted metace-
rcariae(called “cysts”) removed from Japanese
freshwater fishes were larger, being 0.65~2.90
(mean 2.02) X0.65~2.30(1.54) mm. Aohagi ef al.
(1993b, 1995) and Aohagi and Shibahara (1994)

obtained similar results.

Fig. 2. Encysted metacercaria of Clinostomum com-
planatum. Scale bar . 100 pm.
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b. Excysted metacercariae(Fig. 3)

Excysted metacercariae with round ends were
24~35 mm long and 0.7~1.37 mm wide, which
were slightly smaller than the specimens reported
by Yamaguti(1938; 2.95~4.1 mm long, 1.1~13
mm wide from Asial pond loach), Aohagi et al.
(1993b, 1995 : 3.10~6.40[mean 4.63]X0.97~1.96
(151] mm from crucian carps, and 2.65~6.28X0.81
~154 mm from dace and seabass), and Aohagi
and Shibahara(1994 : 3.58~6.99X1,09~2.16 mm
from crucian carps). Excysted metacercariae acti-
vely stretched in physiological saline and looked
yellowish due to the yellow particulate matter
in the intestine. When the parasites were fixed
during their stretching movements, their morpho-

logy often changed to a shape with enlarged tail.

Fig. 3. Excysted metacercaria of Clinostomum com-

planatum. Scale bar . Imm

The oral sucker, 125~225X175~300 um was
located at the anterior end of the body. The phar-

ynx was adjoined to the oral sucker, measuring

100X 125 um. The intestine was quite large with
branches and ended as the caecal canal at the
posterior end of the body. The ventral sucker
was situated at the anterior fourth of the body
and measured 500~750X525~750 um. The pri-
mordia of gonads and ducts were located in the
middle of the body. Reproductive organs(testes
or ovaries) were not well developed. These mor-
phological features and measurements correspon-
ded to those given by Yamaguti(1933, 1938), Lo
et al. (1982) Aochagi ef al.(1993b, 1995), and Aohagi
and Shibahara(1994).

3. Infection level and site of infection

Prevalence of C. complanatum in goldfish is
shown in Table 1. A total of 50,677 encysted meta-
cercariae were removed from 234(84.8%) of 276
goldfish examined (mean intensity . 216.6). The
highest and the lowest intensity of infection were
1214 and 1, respectively, found each from 4.0
cm long fish. Fish of 2.0~25 cm BL were most
frequently(94.3% ) infected. Although fish of 3.1~
35 cm BL were the lowest prevalence(75.3%),
the highest mean intensity was recorded in this
size class.

The abundance of C. complanatum in various
body parts of goldfish is shown in Table 2. The
isthmus (part B of Fig. 4~5) was the most heavily
infected (43.7% ), followed by the caudal peduncle
(part F). The thorax (part C) was the least infec-
ted(44%). Some metacercariae were also obser-
ved in the tissue near the eye (Fig. 6). Our
results are similar to those by Lo et al.(1985)
but differ from those by Hoshina et al.(1965)
who found the metacercariae mostly in the muscle
near the pectoral fin of crucian carp, followed

by near the isthmus and ventral fin.



Young-Gill Kim and Kazuya Nagasawa 5

Table 1. Prevalence and intensity of infection with Clinostomum complanatum in goldfish of different
sizes from a fish farm in Chonbuk Province, collected on August 21, 1995

Body Number of fish Number of fish Prevalence Number of Mean
length(cm) examined infected (%) parasites intensity
20~25 35 33 94.3 6,544 198.3
2.6~3.0 105 95 90.5 16,002 1684
31~35 93 70 75.3 19413 2773
36~4.0 31 26 839 7,050 271.2
41~ 12 10 83.3 1,668 166.8
Total 276 234 84.8 50,677 216.6

Table 2. Occurrence of Clinostomum complanatum in different parts of 234 infected goldfish from a
fish farm in Chonbuk Province, collected on August 21, 1995,

Parts* A B C D E F Total
No. of parasites 8,173 22,121 2,238 5,588 4,108 8,449 50,677
% 16.1 43.7 4.4 11.0 8.1 16.7 100

% The parts of the body are shown in Fig 1.

Fig. 4—5. Goldfish infected with Clingstomum co-

mplanatum. Arrows indicate the sites of infection.

Fig. 6. Clinostomum complanatum in the tissue
near the eye of goldfish (H-E stained). e : eye :

m . metacercariae.

When the abundance was compared between
two strains of goldfish, Gyariko and Ryugum, from
the same pond, there was no significant difference
between them(Table 3). In both forms, the isth-

mus was the most heavily infected.

4. Symptoms and mortality of infected fish

Although no difference in overall color was ob-
served between infected and uninfected fish, the
sites infected by C. complanatum looked inflamed
(0.4~0.8 mm in diameter) primarily due to yellow
body color of the parasites(Fig. 4). The sites were
easily identified by their bumpy appearance as
described by Hoshina et 2l.(1965) and Lo et al.
(198D).

The mortality of infected goldfish kept in tanks
for 30 days is shown in Table 4. Fish of 2.0~3.0
cm BL showed highest mortality(19.1%) but with
an increasing size of goldfish the mortality decli-
ned. This may be closely associated with the higher
intensity level in smaller-sized goldfish(Table 4).
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Table 3. Occurrence of Clinostomum complanatum in two forms of goldfish, Gyariko and Ryugum, from
a fish farm in Chonbuk Province, collected on August 21, 1995

Strain No. fish No. fish  Prevalence Body part**
examined infected (%) A B C D E F  Total
Gyariko 36 07 750 835 2403 97 631 352 1,010 5328
157D+ (451 (1.8) (11.8) (66) (19.0) (100)
1161 2113 295 532 583 838 5,522
Ryugum 40 31 775

(21.0) (383 (53) (96) (106) (152) (100)

* . % abundance.
** . The parts of the body are shown in Fig. 1

Table 4. Mortality of goldfish infected with various intensity levels of Clinostomum complanatum.

Body length No. of Fish Mortality No. of parasites
(cm) examined (%) 1~100 101~200 201~300 301~400 401~500 501~ Total
2.0~30 173 19.1 - - 4 6 11 12 33
3.1~40 167 9.0 - - 1 3 4 7 15
4.1~ 192 2.6 - - - 1 1 3 5
Total 532 9.7 - - 5 10 16 22 53
Fish infected with less than 200 metacercariae Shimane Prefectures, Japan, Jpn. J. Parasitol.,
looked normal in their activity. However, those 43(2) : 129135, 1994
infected with more than 200 metacercariae became Aohagi, Y., Shibahara, T., Machida, N., Yamaga,
moribund and their swimming was extremely le- Y. and Kagota, K : Clinostomum complana-
thargically near the surface of the water. These tum (Trematoda : Clinostomatidae) in Five
fish did not take food and finally died. Many New Fish Hosts in Japan, Journal of Wildlife
of heavily infected fish also died after the 30—day Diseases, 28(3) : 467—469, 1992a
experiment. Similar mortality of goldfish has been Aohagi, Y. Shibahara, T., Machida, N., Yamaga,
reported in Japan (Hoshina ef al, 1965). Lo et Y., Kagota, K. and Hayashi, T. . Natural Infec-
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