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ABSTRACT: In Japan, Diplozoon nipponicum are detected on the gills of Cyprinus carpio
and Carassius carassius . The infected fishes are obtained mainly in lakes and limited ponds. For
the purpose of obtaining the embryo, the author cultivated three eggs which were laid from the
adult worm under the microscope. After eight days , the oncomiracidium was hatched from the
eggshell. In the oncomiracidium, the author recognized a sticky gland, sucker, eyespots, and a
pair of clamps and a pair of larval hooks. The structure of the oncomiracidium resembles that of

D. paradoxum.

I NTRODUCTION

Dzplozoon is a kind of monogenean
trematodes and has peculiar characteristic during its development. Namely, in
the early stage of the development, two
diporpas (typical larvae) join together at
the middle of the body to form a head.
At present, over fifteen specimens of
worm have been described all over the
world. Almost all of them were discovered in Europe and India, and in Asia
only one species was reported . This is
Dzplozoon nipponicum. Diplozoon nzpponicum
was initially described in 1891 from specimen of the Carassius vulgaris obtained
from a pond in the Shimura district, a
subarb of Tokyo City. After that, this
worm was found in the Liao River of
China and the Amur River in the Soviet
Union.
The Diplozoon nzpponicum is
strictly differentiated from the other
species by the existene of a sticky gland.
Further more it is an important fact that
this worm is found only in the regions
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surrounding the Japanese Sea. Since the
D. nipponicum was found in 1891 by GOTO,
there have not been any investigation on
this worm in Japan. During the period
of GOTO ' S investigations, the worm were
most frequently discovered in the gills of
Carassius carassius in the ponds of Tokyo
City. Since 1959, the author has been
studying Dzplozoon nipponicum.
The
author further studied morphorogical
research undertaken in the first report
(1966) entitled "Diplozoon nzpponicum
GOTO, 1891, Part 1. Morphological observations on the worms obtained from
Cyprinus carpio " and added some new
facts to the report of GOTO. In this
report, the distribution of this worm
throughout Japan and its development
from the egg stage to the oncomiracidium
stage are described.
THE DISTRIBUTION OF THE DIPLOZOON
NIPPONICUM IN JAPAN

Since 1959 the author has researched
309 of Cyprinus carpio, 99 of Carassius
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carassius and 23 of other fishes in ponds,
lakes and rivers. From these investigations it was brought to light that the
distribution of this worm is limited in
Japan at the present time.
A.

Cyprinus carpio from the ponds
and lakes

As shown in Fig. 1 and Table 1, Cyprinus carpio obtained from 22 ponds and

4 lakes was investigated , and it was
detected that the fish from the following
3 ponds and 3 lakes were infected with
this parasite. The ponds in Yabuki-and
Isezaki-town are both breeding ponds and
the fish from both ponds are contaminating each other. The pond in Ogawa-town,
Lake Kasumigaura and Lake Kitaura
belong to the water system of the River
Tone.
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Table 1.
Area
Hokkaido
Miyagi Pref.
Fukushima Pref.

Gunma Pref.

Tochigi Pref.
Saitama Pref.
Ibaraki Pref.

Tokyo Metrop.
Nagano Pref.

Shiga Pref.
Okayama Pref.
Hiroshima Pref.
Yamaguchi Pref.
Fukuoka Pref.
Nagasaki Pref.
Kochi Pref.

3

Cyprinus carpio from the ponds and lakes
N umber of fish
examined

Locality

N umber of fish
infected

Infection
rate

Shibetsu
Shiraishi
Shirakawa
Yabuki
Koriyama
unknown
Isezaki
Maebashi
Chiyoda
Lake Yunoko
Ogawa
Lake Kasumigaura

1
10
4
31
6
3
33
1
2
3
2
37

0
0
0
20
0
0
10
0
0
0
1
5

Lake Kitaura>
Itako
..
Meguro
Okutama
unknown
Iida
Enden
Lake Biwa
unknown
unknown
Suto
Ongagawa
Nagasaki
Kochi

61

16

26.2%

5
3
40
6
9
6
2
7
1
4
5
6

0
0
0
0
0
2

33.3%

64.5%

30.3%

50.0%
13.5%

0
0
0
0
0
0

Lakes Kasumigaura, Kitaura and Biwa are the large and representative ones in Japan.
From this investigation it is evident that the Diplozoon nipponicum exists mainly in the
lakes. In the ponds infection rate ranges from 13.5% to 64.5%

Cypr;nus carpio from rivers
Recently, it became difficult to obtain
the fish from the rivers, so the author
was able to examine only a few samples.
B.

Table 2.
Area
Gifu Pref.
Ibaraki Pref.
Tokyo Metrop.
Chiba Pref.
Yamaguchi Pref.
Niigata Pref.

Cyprinus carpio from rivers

Locrlity
River
River
River
River
River
River

The result is shown in Table 2 and Fig.
1. 21 fish from 6 rivers were examined
in total.

Kisogawa
Tone
Tama
Kido
Shimada
Hokura

Number of fish
examined
5
6
7
1
3
1

N umber of fish
infected
0
0
0
0
0
0

-Z1
0
21 of Cyprinus carpio from 6 rivers were investigated and there is not a infected one.
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Carass;us carass;us in ponds and lakes
Table 3.
Area
Hokkaido
Miyagi Pref.
Ibaraki Pref.

Tochigi Pref.

Carassius carassius in ponds and lakes

Locality

N umber of fish
examined

Shibetsu
Shiraishi
Lake Kitaura
Itako
Lake Kasumigaura
Lake Yuno-ko

10
2
16
31
23
9
91

Number of fish
infected

Infection
rate

0
0

> 47

8

14.8%

1
5

4.3%
55_5%

14

As mentioned above Goto's discovery of the D_ nipponicum from the fish was the result
of investigations on Carassius vulgaris. The author examined 91 fish from 2 ponds and
3 lakes, and proved all lakes have the infected fish. The infection rate of lakes ranges
from 4. 3% to 55.5%. 179 worms were obtained from 14 fish, an average of 12.8 worms
each (1 - 32)_

D. Other fish
In addition to both fishes mentioned
above, some fresh-water fishes were examined, but there was not an infected one
among them. The name and the number
examined are as follows.

Pseudorasbora parva
Onchorhynchus masou
Plecoglossus altivelis
Tribolodon hakonensis
Zacco platypus

4
3

2
8

6

Discussion: According to the descriptions of HEINZ-HERMANN and E. H. REICHENBACH (1961) and others several fishes
were recognized as the host of DzpZozoon,
namely Barbus sarana, Barbus semifasciolatus, Schizothorav sp., Puntus tetrazona ,

Rasbora heteromorpha, Cirrhina cirrhosa,
Oxygaster bacaila, Alestes macralepidotus,
Abramis brama, Abramis sapae, Abramis
ballerus, Blica bjorkna, Rutilus rutilus, Idus
idus, AsPius aspius, Cobio gobio, Ctenobrycon
spilurus, Cymnocorymbus ternetzi, Hyphesobrycon serpae, Phoxinellus kervillei, Tylognathus steinitziorum, Leuciscus sutilus,
Carassius carassius and Cyprinus carpio.
In Japan, the author has not yet found
this parasite in any other fish except
Cyprinus carpio and Carassius. HEINZHERMAN and REICHENBACH-KLINKE stated
that genera Diplozoon are an ancient

parasite and originated in India. Many
genera spread in India and Europe. In
the Far East, Diplozoon nipponicum is
found as only one species. It seems that
the parasite exists in both fishes is found
mainly in lakes and limited ponds.
DEVELOPMENTAL OBSERVATIONS

It was found that the eggs of Diplozoon
nipponicum will be laid in Summer This
fact will be published in detail in future.
In the summer of 1966, the author could
observe this phenomenon directly under
the microscope. Thus, on July 15 th., he
obtained one worm from the gill of Cyprinus carpio of 2 years old, and put it into
the water of a petri dish. The ambient
temperature was 25 °C. The body length
of the worm was 3.5 mm in the anterior
part and 2.0 mm in the posterior part.
Seven eggs were observed in the worm
at the beginning of the experiment and
all of them fully developed.
After the initial 30 minutes of the
experiment, at half past 9 o'clock evening, the author found one egg beside the
worm. At 10 minutes of 10, the next
two eggs were laid. The last one was
laid at 50 minutes of 10. The fourth was
connceted by the filament of egg with
the body of the worm. After that time
he could not observe such phenomenon.
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Fig. 2.

Development of the egg kept in a hollow glass filled with service water
a. On the first day, one large cell regarded as the ovum was observed.
b . On the second day, the central part seemed to have spread .
c. On the third day, the embryonal part was demarcated.
d . On the eighth day, the inside of the egg shell was empty

Fig. 3.

The oncomiracidi urn
St: Sticky gland
S: Oral sucker
E : Eyespots
Cc : Posterior ciliated cone
L: Larval hook

C: Clamp
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Fig, 4.

The clamps and larval hooks of oncomiracidium
H: Handle
B: Blade

E

c
Fig. 5. The lateral view of the oncomiracidium
S: Oral sucker
E: Eyespots
C: Clamp
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The worm remained alive until the next
afternoon. The last egg unchanged. It
was a matter for regret that the last egg
was separated from the body and broken
by the pressure of the cover glass. Thus,
the author obtained three eggs in a living
condition.
In each egg many cells were observed
through the eggshell. They comprised
two types. One large cell, situated in the
center was regarded as the ovum. The
others were black-brown small cells,
numbering approximately twenty, and
were regarded as vitelline cells. (Fig. 2)
Egg was kept in a hollow glass of 32
mm diameter and 6 mm deep and filled
with service water. Next day, at ambient
temperature 25.5 °C, the central part corresponding to the ovum seemed to have
spread and the author observed two black
colored spots at the anterior end of this
part. This was regarded as the beginning stage of embryo. On the third day,
16 th June, the embryonal part was light
gray colored and demarcated with a
distinguished line. The external part of
the embryo was filled with black granules.
Until the 6 th day, much transformation
was not observed. During those days a
constant high temperature of 28.5°C was
recorded. On the afternoon of the eighth
day, the author observed that the anterior
part of the egg shell was already opened
and the embryo was floating on the surface of the water and was dead. The
inside of the eggshell was empty The
oncomiracidium is ellipsoid in shape and
the size of 394 fl. in length with 122 fl.
breadth and covered externally with cilia.
<Fig. 3) The ciliated epidermal cells are
distributed in three zones, an anterolateral, a middle and a posterior The
anterior surface of the oral suckers is
devoid of cilia. The posterior zone is to
be seen as a cone projecting posteriorly
to the clamp and forms" posterior ciliated cone" of LLEWELLON. The body is
filled with coarse granules. In the anterior part, a pair of oral suckers is 0 bserved, 24 fl. in diameter, and the sticky
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gland is juxtaposed to the anterior border
of the sucker The size of sticky gland
is 9 fl.. At the rear of the sucker, a pair
of eyespots is observed. The shape of the
eyespot is kidney shaped and black colored. Between the suckers and eyespots,
a large granular structure is observed,
but its nature is not clear At the poste·
rior end of the oncomiracidium bears a
pair of clamps the diameter of which is
36 fl.. (Fig. 4) Attach to the inner wall
of the clamp a pair of larval hooks is
observed. The larval hook is composed
of a straight handle and a semicircular
blade. The anterior end of the handle is
touched with the inner border of the
clamp. The posterior end of the blade
reaches to the posterior border of the
ciliated cone. Near the dorsal border of
the oncomiracidium, behind the sucker
exsists the eyespot.
Concerning the lateral view of the
oncomiracidium, the body is a roundish
cylinder (Fig. 5) This is vastly different
from the flat shape of the adult worm.
At the anterior end of the worm a slight
depression corresponding to the mouth is
observed in the ventral surface. Closely
touched to the mouth are situated the
suckers. In the rear of the mouth and
close to the dorsal surface of the worm
a pair of eyespots is observed. The
pharynx and the intestine are not observed
in this case. The clamp exists in the
ventro-Iateral side of the distal end of
the worm. Attached tangentially to the
upper border of the clamp is the handle
of the larval hook which extends toward
the back and downward and reaches the
ciliated cone. The cone is situated at the
upper and posterior end of the body, in
contrast to the mouth.
Discussion:
In the report of GOTO
(1891 ), the description of the egg was
missing. The author has detected the
eggs, and made a brief report on them.
A detailed report will be make in the
future. Formerly, the author had attempted to hatch the embryo from the eggs
taken out artificially from the parasite,
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but this project ended in failure . This is
the first time that the author has ever
observed the development of the egg.
Compared with the development of Diplozoon tetragonopterini carried out by G.
STERBA (1957) there are a few differences.
The first difference is the period of the
development, namely in the case of D.
tetragonopterini 13 days were required in
24-26°C, but in the author's experiment
the embryo emerged one week after the
egg-laying. The second is the shape of
the inner organs. In the case of D. tetragonopterini, a straight intestine was
observed, but in the author's investigation, the intestine was not recognized.
The third and most remarkable difference
is the number of clamps. In the eggshell
stage, D. tetragonopterini already possesses
two pairs of clamps. Furthermore, the
formation of the third clamps were recognized, whereas, in D. nipponicum, only
one pair was recognized. In this respect,
D. nipponicum resembles D. paradoxum.
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