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INTRODUCTION

Anisakid nematodes(Family Anisakidae) such
as Anisakis, Terranova, Contracaecum, Porrocae-
cum, Raphidascaris spp. are parasitic in the
stomach of fish-eating birds and/or(marine)
1978).
Their larvae(3rd stage) are encysted in marine

mammals(QOshima, 1972; Overstreet,

fishes or squids. It is well known that these
larvae, when introduced into human gastrointes-
tinal tract, can cause eosinophilic granuloma
at the gut wall and elicit the clinical manifest-
ation of acute abdomen.

Human anisakiasis was first identified in the
Netherlands(van Thiel et al.,1960) and is known
to occur in many countries where marine fishes
are consumed raw or under improperly cooked
conditions. Especially in Japan, 1,859 proven
cases were described for a period of 21 years
(1960~1981) (Koyama et al., 1982). Only 10
cases were reported in Korea(Kim et al., 1971;
Cho et al., 1980; Seo et al., 1984; Paik et al.,
1984), however, the incidence is believed higher
and increasing.

As to the taxonomy or classification of larval
anisakids found in fishes or squids many reports
are available in Japan. The larval types recorded
are 3(I, II and III) in the genus Anisakis, 2 (A
and B) in Terranova, more than 10(A, B, C,
D, II, 1II, IV, V and others) in Contracaecum,
and more than 1 in Raphidascaris or Raphidas-
caroides(Yamaguti, 1939 & 1941; Koyama et al.,
1969; Kagei et al., 1970). In Korea, however,

* This study was supported by the Clinical Research
Grant (1986) of Seoul National University Hospital.

no reports are available on the taxonomy of
larval anisakids. The present study was, there-
fore, performed to classify the morphological
types of larval anisakids found in the yellow
corvina (Pseudosciaena manchurica) caught in the
western coast (=Yellow Sea), Korea.

MATERIALS AND METHODS

Total 30 yellow corvina(P. manchurica), 40
~50cm in length, caught in the Yellow Sea
were purchased from a local market in Seoul.
They were transported to the laboratory and their
thorax and abdomen were opened. Encapsulated
nematode larvae were isolated from the liver,
stomach, intestine, air bladder, and from their
walls such as the liver capsule, omentum, an-
terior and posterior abdominal walls.

A total of 1,068 larvae, or 35.6 larvae per
fish, were collected. They were liberated in phy-
siological saline with a pin under stereomicro-
scope, fixed with hot 10% formalin, cleared in
lactophenol, mounted in glycerin-jelly, and ob-
served.

RESULTS

Almost all(1, 026 out of 1,068) of the nem-
atode larvae collected were identified to be
anisakid larvae. Identification of other 42 was
impossible because of total or partial degenera-
tion,

Among the larval anisakids, the most frequent
type was Anisakis type I(Berland, 1961) (859
in number; 80.4%) and the next in the decreas-
ing order was Contracaecum type D/ (new type)
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(775 7.29),
(55; 5.1%), Contracaecum type D(Koyama et
al., 1969) (18; 1.7%), Contracaecum type A
(Koyama et al., 1969) (13; 1.2%), Contracae-
cum type V(Yamaguti, 1935) (3; 0.28%) and
Raphidascaris sp. (Koyama et al., 1969) (1;0.09
%). The results of morphometry and their cha-

Contracaecum type C’(new type)

racteristic features are described as follows.

DESCRIPTION OF THE LARVAE
Anisakis type I of Berland(1961) and
Koyama et al.(1969)(Table 1 & Figs. 1~4)

Table 1. Measurements of Anisakis type] larvae in
comparison with those of Koyama et al.

(1969)
Measurement in mm (average)
Present Koyama et al.
specimens® (1969)

Length 13.4~25.0 19. 0~36.0
(20.7) (28.4)

Width 0.23~0.54 0.26~0.58
(0.41) (0. 45)

Esophagus(total) 1.86~2.70 2.30~4, 04
(2.36) (3.34)

Muscular part 1.27~1.89 1.25~2.78
(1.65) (2.22)

Ventricular Part 0.57~0. 83 0.65~1.50
0.7D (1.12)

Tail 0.07~0.12 0.08~0.16
(0.10) 0.12)

a 43,7~66.3 41.4~82.0
(50.6) (63.21)

! 7.02~9.92 6.57~10.29

(8.73) (8.50)

Jeb 10.01~14.70 10.0~18.5
(12.5) (12.84)

Bs 25.5~39, 4 18.7~32.2
(29.2) (25.51)

7 167.6~271.3 158.8~381. 3

(213.4) (250. 03)

* 30 specimens were measured.
Legend for all tables:
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" Intestinal caecum

Its anterior end armed with a prominent boring
tooth on the lip mass(Fig. 1).
observed. Excretory pore opened between two

Interlabia not

subventral lips. Esophagus consists of a muscular
part, and a glandular ventriculus which ends
obliquely at its junction with the intestine(Fig.
2). Intestine widest in the middle portion of the
body but becomes narrower in the terminal
portion. Genital anlage not observed (Fig. 3).
Tail short and bluntly ending with a mucron
(Fig. 4). Anal gland present. Cuticular striations
observed at every 5~8um distance through the
whole length of the body. From the posterior
end of the muscular esophagus a renette cell

Table 2. Measurements of Contracaecum type A in
comparison with those by Koyama et al.

(1969)
Measurement in mm (average)
" Preseat  Koyama ef
specimens®  al. (1969)
Length 6.4~10.7 5.0~13.2
(7.8) ®.D
Width 0.07~0. 17 0.11~0.25
0.12) (0. 20)
Esophagus(total) 0.62~1.08 0. 53~0.96
0.79) 0.78)
Muscular part 0. 59~0. 99 0. 47~0. 88
.71 0.7D
Ventricular part 0.03~0.11 0. 04~0.09
(0.073) 0.07)
Intestinal cecum 0.09~0. 19 0. 08~0. 24
0.13) (0. 16)
Ventricular appendage 0.57~0.91 0.57~1.13
0.73) (0. 86)
Tail 0.06~0. 12 0.07~0.13
(0.09) (0.10)
a 48.6~98.7 33.9~55.0
68.1) (45. 5)
B1 8.2~11.1 8.71~14. 66
(10.0) (11.58)
Be 9.2~12.3 9.6~16.3
(11.0) (12.8)
B3 68.0~240.3 67.8~165.0
(124.9) (130.0)
» 57.2~133.1  61.0~184.3
(89.0) 81.0)
X 9.2~13.0 8.5~12.4
(10.8) (10.6)
Y 40.0~88.0 40.4~093. 3
(61.5) (56.9)
A 4.3~7.0 3.7~7.6
5.9 (5. 4)

* 13 specimens were measured.



located longitudinally in the left side of the
pseudocoel, but not extending beyond the middle
portion of the body.

Contracaecum type A of Koyame et al.

(1969) (Table 2 & Figs. 5~8)

Boring tooth distinct on the lip mass(Fig. 5).
Interlabia observed. Excretory pore opened just
behind the nerve ring. Esophagus consists of a
long muscular part and a short glandular ven-
triculus. Intestinal cecum extending anteriorly
but very short and small(Fig. 6). Ventricular
appendage much longer than the intestinal ce-
cum. Genital anlage present with many convol-
utions (Fig. 7). Tail relatively long and 15~30

Table 3. Measurements of Contracaecum type C’ in
comparison with type C of Koyama et al.

(1969)
Measurements in mm(average)
Present Koyama e al.
specimens® (1969)
(type C) (type O
Length 5.0~13.9 12.7~33.0
(8.2) (24.0)
Width 0.08~0. 23 0.25~0. 58
(0. 14) (0. 37)
Esophagus(total) 0.91~1.54 1.72~3.37
(1.16) (2.54)
Muscular part 0.75~1.45 1. 60~3. 08
(1.08) (2.36)
Ventricular part 0.04~0. 17 0.12~0. 29
0.077) 0.18)
Intestinal cecum 0. 48~0.55 0.68~1. 48
(0. 66) (0. 96)
Ventricular appendage 0.54~1.26 0.58~1.34
(0.93) (0. 85)
Tail 0. 06~0.08 0.11~0.24
0.07) 0. 10
a 43.8~123.7 50. 8~47.5
(62.1) (64.9)
B 6.0~10.7 7.38~10.29
7.3 (9. 45)
B2 6.3~11.5 7.9~11.0
(7.8) (10.2)
Bs 39.3~177.0 101.3~174.7
(118.2) (133.3)
7 81.5~200.5 100.4~270. 1
(117. ) (171. 4)
X 8.0~15.3 20.2~35.4
9.7 (28.2)
Y 9.5~21.1 18.4~31.8
(13.0) (25.0)
VA 1.0~1.7 0.7~1.1
(1.4) 0.9
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minute spines recognized at its terminal portion
(Fig. 8). A very small and short renette cell
located longitudinally in the left side of the
pseudocoel.

Contracaecum type C’(New Type) (Table

3 & Figs. 9~12)

Boring tooth and interlabia present(Fig. 9).
Excretory pore opened behind the nerve ring.
Esophagus consists of its muscular part and a
small ventricular part. Intestinal cecum extended
anteriorly up to the middle portion of the mus-
cular esophagus(Fig. 10). Ventricular appendage
a little longer than the intestinal cecum. Genital
anlage distinct with many convolutions(Fig.

Table 4. Measurements of Contracaecum type D in
comparison with those by Koyama et al.

(1969)
Measurements in mm (average)
Present Koyama et al.
- __ specimens* (1969)
Length 9.5~22.1 10.1~18.9
(15.5) (15.0)
Width 0.16~0. 34 0.14~0. 36
0.24) 0.27)
Esophagus(total) 1.26~2.08 1.08~2. 08
(1.64) (1.62)
Muscular part 1.16~1.95 1.00~1.98
(1.54) (1.51)
Ventricular part 0.07~0.16 0.08~0.17
(0.11) (0.1
Intestinal cecum 0.48~0.95 0.46~0.99
(0.73) 0.7
Ventricular appendage 0.49~0.97 0.44~0.96
(0.76) (0.69)
Tail 0.14~0.29 0.12~0. 24
(0.21) (0.15)
« 44,7~77.8 45.5~96. 4
(62.9) (55.6)
B 7.9~11.1 7.50~11.25
O.D (9.29)
B2 8.3~11.9 8.1~12.3
©.7D (10.®
B3 105. 5~195. 5 100. 0~236. 3
(140.5) (136. 4)
7 47.5~138.1 60.6~148.3
(74.5) (101.0)
X 15.1~23.6 17.5~34.5
19.7) QLD
Y 16.9~25, 3 14.8~27.0
(20.5) 2L
VA 0.9~1.3 0.5~1.5
(1.0) a.m;

* 30 specimens were measured.

* 18 specimens were measured.
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11). Tail short and enveloped with a sheath
devoid of terminal mucron(Fig. 12). But in its
inner side very minute bristle-like projections,
20~30 in number, recognizable. A relatively
long renette cell extended from the posterior
portion of the esophagus to the middle portion
of the body.

Coniracaecum iype D of Koyama et al.

(1969) (Table 4 & Figs. 13~16)

Boring tooth prominent and interlabia present
(Fig. 13). Excretory pore opened nearby the
level of the nerve ring. Esophagus consists of
its muscular part and a small ventricular part.
Intestinal cecum extended anteriorly up to the
middle portion of the muscular esophagus. Ven-
tricular appendage nearly as long as intestinal
cecum(Fig. 14). Genital anlage distinct(Fig.
15). Tail ensheathed, relatively long and slender,
with a small mucron at its end(Fig. 16). In
inner side of the sheath, 7~20 small terminal
spines recognizable. Relatively small renette cell
located from the posterior part of the esophagus
to the middle portion of the body.

Contracaecum type D’ (New type) (Table

5 & Figs. 17~20)
Boring tooth and interlabia present (Fig. 17).

Table 5. Measurements of Contracaecum type D’
found in this study

Measurements in mm{average)

Length 5.7~15.2 (9.8)
Width 0.09~0.23 (0.16)
Esophagus(total) 0.86~1.86 (1.33)
Muscular part 0.77~1.79 (1.23)
Ventricular part 0.07~0.15 (0.10)
Intestinal cecum 0.34~1.25 (0.73)
Ventricular appendage 0.43~1.64 (1.02)
Tail 0.08~0.16 (0.12)
a 50.1~75.8 (64.2)
B1 6.9~9.5 (8.2)
B2 8.8~11.0 (9.9
J&! 115. 2~198. 2(160. 0)
o 158. 8~320. 2(255. 3)
X 19.6~32.8 (27.2)
Y 18.0~32.2 (26.0)

zZ 0.8~1.2 (1.0)

* 30 épeciméné Were x;leasured.
Excretory pore opened immediately behind the
nerve ring. Esophagus consists of a long mus-
cular part and a short ventriculus. Intestinal
cecum relatively shorter than the ventricular
appendage (Fig. 18). Genital anlage distinct
(Fig. 19). Tail ensheathed, longer than type C’

Measurements in mm(average)

Present specimens* Yamaguti(1935) Kagei et al.(1970)

Length 12.5~15.0 (14.2) 10.8~16.5 11.2~21.4 (16.1)
Width 0.34~0.50 (0.41) — 0.41~0.82 (0.58)
Esophagus(total) 0.85~1.13 (0.98) 0.75~1.15 0.89~1.65 (1.16)
Muscular part 0.71~1.04 (0.89) — 0.81~1.54 (1.07)
Ventricular part 0.08~0.10 (0.09) — 0.05~0.13 (0.09)
Intestinal cecum 0.11~0.17 (0.15) 0.1~0.25 0.13~0.24 (0.18)
Ventricular appendage 3.93~5.10 (4.48) 3.3~4.5 3.06~7.90 (5.35)
Tail 0.19~0.22 (0.20) 0.13~0.18 0.13~0.29 (0.19)
a 30.0~37.5 (34.7) — 20.8~35.8 (27.8)

b1 13.2~15.6 (14.5) — 10.2~19.4 (13.9)

B2 14.4~17.1 (16.0) — 11.0~21.3 (15.0)

Bs 125. 1~187. 6(159. 6) — 103. 5~314. 8(178.9)

4 62.6~79.0 (69.8) — 58.7~139.5 (84.7)

X 2.9~3.4 (3.2) — 2.1~4.7 (3.0)

Y 87.9~113.7 (96.7) — 56.9~118.5 (89.4)

VA 26.0~35.7 (30.6) — 17.7~43.5 (29.7)

* 3 specimens were measured.



but shorter than type D, ending  without a
mucron (Fig. 20). In inner side of the sheath,
several to 20 terminal spines present. Renette
cell extending from the posterior portion of the
esophagus to the middle portion of the body.

Contracaecum type V of Yamaguti(1935)

and Kagei ef al.(1970) (Table 6 & Figs.
21~24)

Boring tooth and interlabia present(Fig. 21).
Excretory pore opened immediately behind the
nerve ring. Relatively short muscular part and
a small ventriculus constitute the esophagus.
Intestinal cecum very short (Fig. 22). Ventricular
appendage greatly longer(about 30 times) than
the intestinal cecum(Fig. 23). Genital anlage
not observed. Tail ensheathed, long and slender,
ending with a tiny mucron(Fig. 24). Large
renette cell located from the posterior esophageal
level to the middle portion of the body.

Raphidascaris sp. of Koyama et al.(1969)

(Table 7 & Figs. 25~28)

Boring tooth prominent but interlabia absent
(Fig. 25). Excretory pore opened behind the
nerve ring. Esophagus consists of a long mus-
cular portion and a short ventriculus. Intestinal
cecum absent but ventricular appendage distinetly
seen (Fig. 26). Genital anlage present(Fig.
27). Tail short and point-ended, and having a

Table 7. Measurements of Raphidascaris sp. in com-
parison with those by Koyama et al.(1969)

Measurements in mm(average)

"~ Present  Koyama ef al.
specimens* (1969)

Length 8.19 7.9~9.6 (8.6)
Width 0.23 0.22~0.32 (0.25)
Esophagus (total) 0.83  0.74~1.01 (0.87)
Muscular part 0.77 0.68~0.94 (0.81)
Ventricular part 0.06  0.04~0.10 (0.07)
Ventricular appendage 0.45 0: 38~0. 62 (0. 48)
Tail 0.14 0.08~0.13 (0.1

@ 35.6  25.9~39.1 (34.4)

b1 9.9  8.6~1L.6 (9.9

B 10.6  9.2~12.6 (10.5)
Ba 136.5 93.0~210.0(122.9)

- 58.5 67. 1~105.0(78.2)

X 18.2 14.0~22.6 (17.9)

* 1 specimen
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mucron (Fig. 28). Renette cell observed from
the posterior part of the esophagus to the middle

level of the body.

DISCUSSION

In the present study the most common type
of larval anisakid encysted in the yellow corvina
was Anisakis type I, which is the dominant
agent causing human anisakiasis(Koyama et al.,
1982). Other types known to infect human,
Anisakis type 11 (Kageli et al., 1978) or Terranova
type A(Koyama et al., 1972; Seo et al., 1984),
were not collected in the present study. Interest-
ingly, however, 6 other kinds of larvae were
found together with Anisakis type I. Five of
them belonged to the genus Contracaecum, having
intestinal cecum and ventricular appendage. Re-
maining one belonged to Raphidascaris, having
ventricular appendage while lacking intestinal
cecum (Yamaguti, 1961; Koyama et al., 1969).

In Contracaecum, as many as 17 or more
larval types have been reported, although their
taxonomic significance is not acknowledged in
all types. Yamaguti(1935 & 1941) listed 5 types
(I~V) of Contracaecum from various kinds of
marine fishes, and Koyama et al. (1969) described
4 types(A~D). Meanwhile Kiguchi et al. (1970)
reported their 6 types(A~F) and Otsuru et al.
(1969) their A, B two types. Kagei et al.(1970)
reviewed all these and suggested that some of
them should be morphologically identical. Hence,
they reduced them into 10; type A,B,C,D of
Koyama et al., type II, III, IV, V of Yamaguti,
type B of Otsuru et al. and type C of Kiguchi
et al. Three out of five Contracaecum types found
in this study were compatible with each of type
A and D of Koyama et al. and type V of Yama-
guti on the bases of morphometrical data(Table
2, 4 and 6) as well as characteristic morpholo-
gical features(Table 8), However, two other
kinds, designated type C’ and D’ respectively,
were not compatible with ever-reported types and
considered new in the literature.

The type C’ is similar to the type C of
Koyama (1969) in that they have a very short tail
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Table 8. Comparative morphological features of anisakid larvae collected from the yellow corvina

Body organs Anisakis Contracaecum type Raphidascaris
0
type I c D o v sp.
Boring tooth + + + + - + +
Interlabia — + + —+ " + _
Excretory between behind nerve ring behind
pore subventral lips nerve ring
Ventricular — + + + + + +
appendage
testinal - + + + + + _
Inc?esctllm (short) (long) (long) (long) (short)
Genital organ - + + + -+ + +
Tail short round long slender  short long slender long slender long slender  short pointed
- - + - + +
Mueron (15~30 small
spines)
+; present —; absent

without a mucron and reveal nearly identical
morphometrical indices(relative size of organ);
a, By, Be, B3 7, X, Y and Z(Table 3). But the former
is characterized by its smaller size, presence of
boring tooth, and reverse size ratio of intestinal
cecum to ventricular appendage(Table 3). The
type D’ resembles the type D of Koyama et al.
(1969) but differs by smaller body size, shorter
tail, absence of a mucron at its pointed end, and
longer ventricular appendage than intestinal
cecum. The type C’ and IV are different from
the type II of Yamaguti and type B of Koyama
et al.(1969) in that they have genital organs
while not in the latters(Kagei et al., 1970). The
type III of Yamaguti(1935) has a minute spine
at its pointed end but not so in the type C’ and
D’. In terms of body size, and presence of a
mucron and genital organs, the type C’ and D’
appear to be similar to the type IV of Yamaguti
(1935). However, morphological description of
the latter is too insufficient to justify the identity
between them. The type B of Otsuru et al.
(1969) and type C of Kiguchi et al.(1970) are
different from the type C’ and D’ in that the
type B of Otsuru et al.(1969) has no boring
tooth instead of having a small mucron and the
type C of Kiguchi et al.(1970) has poorly
developed genital organs.

Only one specimen of Raphidascaris larva was
collected in this study, which suggests a rare

occurrence of this type in the yellow corvina.
Raphidascaris and Raphidascaroides are morpho-
logically similar each other but the former lacks
the interlabia while not in the latter (Yamaguti,
1961). As for Raphidascaris Yamaguti(1941)
described A and B two larval types, however,
their taxonomic significance has not been valid-
ated yet.

So far as larval anisakids in the yellow corvina
are concerned there are few literature to compare
with the present results. In Korea, Chun et al.
(1968) collected total 3, 044 anisakid larvae from
44 yellow corvinas(P. manchurica) caught in
the western and southern seas, but they did not
classify morphological types. In Japan,there has
been a great number of reports on larval ani-
sakids collected in the fish but none on the

yellow corvina.
SUMMARY

Larval anisakids found in the yellow corvina
(Pseudosciaena manchurica), a marine fish caught
in the Yellow Sea, were classified by their mor-
phological types. Total 1,068 anisakid larvae
were collected from 30 fish examined, with the
average number per fish of 35.6. They were
classified into Anisakis type I larvae of Berland
(859 in number, 80.49%), Contracaecum type A
of Koyama et al. (13, 1.2%), Contracaecum type



C’(new type) (55, 5.1%), Contracaecum type
D of Koyama et al.(18, 1.7%),
type D/ (new type) (77, 7.2%), Contracaecum
type V of Yamaguti(3, 0.28%), Raphidascaris
sp. of Koyama et al. (1, 0.09%) and unidentified
(42, 3.9%). Contracaecum type C’ and D’ were
considered new in the literature.

Contracaecum
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EXPLANATIONS FOR FIGURES

Amnisakis type I larva, anterior portion. Boring tooth is prominent (arrow) on the lip mass. x200.

Ibid, ventricular portion. Note the large size of ventriculus and its oblique junction with the intestine

(arrows) x100.

Ibid, posterior portion. There is no recognizable genital organ. x40.

Ibid, terminal portion. The tail is broad and round, ending with a mucron (arrow). x200.

Contracaecum type A of Koyama et al. (1969) head portion. x200.

Ibid, near ventricular portion. Note the short intestinal cecum (arrows; up) and small ventriculus

(arrows; down). x200.

Ibid, middle portion of the body. Convoluted genital anlage is seen. x 200.

Ibid, terminal portion, consisted of about 10-20 minute spines (arrow). X 200.

Contracaecum type C’' (new type), head portion. Boring tooth (arrow), interlabia and excretory pore

(EP) are seen. x200.

(a) Ibid, anterior portion. Intestinal cecum (arrow) extended up to the middle portion of muscular
esophagus. x100.

(b) Ibid, below the ventricular level. Ventricular appendage (arrow) is seen. X 200.

Ibid, middle portion of the body. Genital organ is seen with convolutions. x100.

Ibid, terminal portion. Note the short but pointed tail without a mucron. X 200.

Contracaecum type D of Koyama et al. (1969) head portion. Boring tooth (arrow) and interlabia are

present. X 200.

(a) Ibid, esophago-ventricular level. Note anteriorly extended intestinal cecum (arrow) and small
ventriculus(V). x100.

(b) Ibid, post-ventricular level. Note the nearly equal length of ventricular appendage (arrows) and
intestinal cecum in Fig. 14a. x100.

Ibid, middle portion of the body. Genital organ is seen on the left side of intestinal tract (IN).

X 100.

Ibid, terminal portion. Long and slender tail has a small mucron (arrow) at its pointed end. x200.

Contracaecum type I’ (new type), anterior portion. Boring tooth (arrow) and interlabia are present.

Excretory pore (EP) is seen just behind the nerve ring. x200.

Ibid, esophageal level. Note the anteriorly extended intestinal cecum (arrows). x200.

Ibid, middle portion of the body. Note the genital organs. x100.

Ibid, terminal portion. Relatively long and slender tail with no mucron is seen. x200.

Contracaecum type V of Yamaguti, head portion. Note boring tooth (arrow) and long muscular eso-
phagus (ME). Excretory pore (EP) is seen behind the nerve ring. x40.

Ibid, esophago-ventricular portion. Note the short intestinal cecum (arrows). x100.

Ibid, posterior portion of the body. There is no genital organ. Note the long ventricular appendage
(arrow) reaching to this level. x40.

Ibid, terminal portion. Note the long and slender tail with a tiny mucron (arrow). x100.
Raphidascaris sp., anterior portion. Note boring tooth (arrow) but there is no interlabia. Long mus-
cular esophagus is seen. x200.

Ibid, ventriculo-intestinal junction. Note the ventricular appendage (arrows). x200.

Ibid, middle portion of the body. Note the genital organs. x200.

Ibid, terminal portion. Tail is relatively short and has a pointed end with a mucron. x200.
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