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Abstract: Six early third-stage larvae of Gnathostoma nipponicum were recovered from
the muscle of 376 loaches, Misgurnus anguillicaudatus, imported from China. They were
614 x 114 um in average size, almost colorless except brownish intestine, and encircled by
about 229 transverse rows of minute cuticular spines. Their head bulbs provided with 3
rows of hooklets, of which average number were 34.5 on the first, 36.7 on the second and
39.7 on the third. Accordingly, it is revealed that the Chinese loach is a natural second
intermediate host of G. nipponicum and G. nipponicum has been distributed somewhere in
China. This parasite may infect human when the imported loaches are consumed raw.
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INTRODUCTION

Gnathostoma nipponicum is a common
parasite found in esophageal tumor of weasels
in Japan. This parasitic nematode was first
found by Yoshida (1931) and he erroneously
described it as G. spinigerum. Thereafter, the
morphological features of adult were detailly
described by Yamaguti (1941) and later by
Miyazaki and Umetani (1950), and the
extensive survey of weasels carried out in
almost every Prefectures of Japan (Ando et al.,
1988b).

The full life history of G. nipponicum has
been recently known from the results obtained
by field survey and experimental infection of
various animals with the larvae (Koga and
Ishii, 1981; Ando et al., 1992). Arita (1953) and
Mabuchi (1957) demonstrated that the second
stage larvae hatched from eggs were infective
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to 3 species of cyclopoid copepods. But they
failed to infect the second intermediate hosts
such as fish, amphibians and reptiles with the
larvae from copepods. Naturally infected larvae
were first recovered from snakes, Rhabdophis
tigrinus (Koga and Ishii, 1981), followed by
loaches, Misgurunus anguillicaudatus (Ando et
al., 1988) and catfish, Silurus asotus (Ando et
al., 1992).

There have been no reports on the recovery
of larval gnathostomes except that of Kim
(1973) in Korea. Kim (1973) reported two larval
Gnathostoma recovered in the abdominal
muscle of a snake head, Channa argus, from
Kimhae, Kyongnam and he identified them as
the third stage larvae of G. spinigerum. The
larval gnathostomes in loaches imported from
China were identified as those of G. hispidum
in Japan (Akahane et al, 1982; Akahane and
Mako, 1984). Now, we report the morphological
features of early third-stage larvae of G.

nipponicum from the imported Chinese loaches
in Korea.
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MATERIALS AND METHODS

A total of 376 loaches, Misgurunus
anguillicaudatus, imported from China was
purchased in the Chagalchi Fishery Market,
Pusan, Korea in March 1992. The loaches were
transferred in our laboratory, and their viscera
and muscles were isolated and artifitially
digested with pepsin-HCI solution in a 36°C
incubator. Digested materials were washed
with 0.85% saline and were examined under a
stereomicroscope to collect helminth larvae.
Collected larval gnathostomes were fixed with
10% formalin under the cover glass pfessure,
cleared in alcohol-glycerin solution and
mounted in glycerin-jelly. Mounted specimens
were observed and measured under a light
microscope with micrometer.

RESULTS

A total of 6 larval gnathostomes and 235
echinostome metacercariae were recaovered
from 376 loaches. All of the larval
gnathostomes were found in the muscles of
loaches (Table 1).

The body of the larva, about 674 um long
and 114 um wide, was almost colorless except
brownish intestine, and was encircled by about
229 transverse rows of minute cuticular
spines. A pair of lips were located at anterior
end, club-shaped esophagus (about 306 ym
long) and brownish intestine were followed and
anus was opened at the ventral side of
posterior end. Two pair of cervical sacs (about
188 um long) were clearly observed in the
region of esophagus (Figs. 1 & 2). The head
bulb provided with 3 rows of hooklets, of which

Table 1. Infection status of the helminth larvae in
loaches* imported from China

No. (%) of larvae recovered
Helminth larvae

Total Muscle Viscera

Gnathostome 6
(3rd. stage larvae)

6 (100) 0

Echinostome 235
(metacercaria)

187 (79.6) 48 (20.4)

*376 loaches were examined.

average number were 34.5 on the first, 36.7 on
the second and 39.7 on the third, increasing
posteriorly (Figs. 3 & 4). The detailed
measurements of larvae and the comparisons
with previous authors were provided in the
Table 2 and Table 3.

DISCUSSION

The nematode of the genus Gnathostoma is a
well-known causative agent of the creeping
eruption in human. Human gnathostomiasis
was caused mainly by G. spinigerum, however
several cases by G. hispidum, G. doloresi and
G. nipponicum have been also confirmed
(Morita et al., 1984; Nawa et al., 1988; Ando et
al., 1988). As for the human cases by G.
nipponicum, two were found in Japan, and the
loaches captured in the dwelling place of
patients were suggested as the probable source
of infection (Ando et al., 1988).

Since 1980, there has been a considerable
increase of human gnathostomiasis cases in
Japan, presumably caused by ingesting raw
loaches imported from China {Demitsu and
Aizawa, 1985). All of the larval gnathostomes
collected from the imported Chinese loaches
(Akahane et al., 1982; Akahane and Mako,
1984) and the worms recovered from human
cases with past history of eating raw Chinese
loaches (Morita et al., 1984; Araki, 1986) were
identified as those of G. hispidum. The
Japanese workers have believed that G.
nipponicum is distributed only in Japan. Now,
we found larval Gnathostoma from imported
Chinese loaches, which were identified as the
early third-stage larvae of G. nipponicum when
their morphological characteristics and
measurements were compared with previous
records.

Morphological features of G. nipponicum
larva are quite different from those of the other
Gnathostoma species distributed in the region
of Far East. The most striking difference
between G. nipponicum and the other species is
the number of transverse rows of hooklets on
the head bulb. The head bulb of G. nipporiicum
has 3 transverse rows of hooklets and the
other species have 4 rows. Accordingly, it is
confirmed that the Chinese loach is a second
intermediate host of G. nipponicum. G.
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Fig. 1-2. Early third stage larvae of G. nippo
C: cervical sac, E: esophagus. G: lateral line,
4. Head bulbs of the larval G. nipponicum. No

nipponicum is also distributed somewhere in
China as well as in Japan.

In Korea, two larval Gnathostoma were
recovered in a Channa argus out of 213
examined in Kyongnam and were identifled as
the third stage larvae of G. spinigerum (Kim,
1973), and a male G. spinigerum was recovered
from a Thal woman with meningoencephalitis
and recorded as a imported case (Lee et al.,
1988). However no larvae were detected from
cyclopoid copepods, tadpoles and loaches
(Kim, 1973; Kim, 1983; Koga et al., 1985) and
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nicum recovered from the imported Chinese loaches (A: anus,
H: head bulb, I intestine. L: lip, P: cervical papilla). Fig. 3-
te the 3 rows of hooklets, their shape and bases.

indigenous infection in human or definitive
hosts have not been reported yet. However, it is
hard to say definitely that this parasite does or
does not exist in Korea. Because Korea is
located between China and Japan, the
presence of Gnathostoma is quite plausible.
The present study is the first record on the
rare parasite imported through the food- .
animal. So far. numerous human cases of
parasite infection imported from the foreign
countries have been reported. However there
are few reports on the imported food-animals



—350—

Table 2. Measurements? of G. nipponicum larvae recovered from the loach of China

No. hooklets

Length Transverse rows
Larv. Length he
a Body# ng cervical  Head bulbb on head bulb of cuticular

no. esophagus sac I 1 I spines on body

1 617 x 102 290 197 31 x 76 35 38 39 217

2 660 x 117 300 185 31 x 86 38 39 42 232

3 610 x 132 343 248 36 x 71 32 35 38 235

4 909 x 140 343 169 31 x 102 38 39 43 248

5 630 X 84 279 153 31 x 76 32 34 38 215

6 620 x 107 281 176 31 x 76 32 35 38 224
Total
Max. 909 x 140 343 248 36 x 102 38 39 43 248
Min. 610 x 84 270 153 31 x 71 32 34 38 215
Mean 674 x 114 306 188 32 x 81 345 367 397 229

a) Unit is micrometer. ¥ Length x Width.

Table 3. Comparison of the measurements® of \G. nipponicum larvae by authors

No. hooklets

Length Transverse rows
Author Body® Length cervical Head bullb® on head bulb of cuticular
esophagus sac I Xt I spines on body
Present 674 x 114 306 118 32 x 81 34.5 36.7 397 229
study (1993)
Ando etal. 829 x 90 ‘347 214 36 x 78 33.4 36.1 404 222
(1988)
Ando etal. 1,161 x 93 388 189 46 x 82 37.0 37.1 41.0 215
(1988)0

allnit is micrometer. PlLength x Width. 97 worms from naturally infected loaches (3,098 fish)

410 worms from experimentally infected loaches.

as the transmission vehicle of parasites. The
parasites in the imported food-animals are a
possible source of human infection, and
furthermore they may be a seed of zoonotic
prevalence in Korea. In fact, it is questionable
that the surveillance on parasites in imported
food-animals has been well done. As the
imported parasites transmitted by food-animal,
Trichinella  spiralis, Angiostrongylus
cantonensis, Toxoplasma gondii and
Sarcocystis spp. are of great importance in
clinical points of view. Accordingly, we must
not consider ourselves fortunate that such
imported parasites have been of no public
health problem in Korea.

REFERENCES

Akahane H, Iwata K, Miyazaki [ (1982) Studies on
Gnathostoma hispidum Fedtschenko, 1972
parasitic in loaches imported [rom China. Jpn
J Parasifol 31: 507-516 (in Japanese).

Akahane H, Mako T (1984) Infection patterns of
Gnathostoma hispidum in loaches imported
from mainland China. Jpn J Parasitol 33(6):
509-513 (in Japanese)

Ando K, Tanaka H, Taniguchi Y, Shimizu M,
Kondo K (1988) Two human cases of
gnathostomiasis and discovery of a second
intermediate host of Gnathostoma nipponicum
in Japan. J Parasitol 74(4): 623-627.



Ando K, Tanaka Y, Ohkawa C (1988) A survey of
geographical distribution of Gnathostoma
nipponicum in Mie, Nara, Kyoto and Siga
Prefecture, Japan. Jpn J Parasitol 37: 263-
267 (in Japanese).

Ando K, Tokura H, Matsuoka H, Taylor D, Chinzei
Y (1992) Life cycle of Gnathostoma
nipponicum Yamaguti, 1941. J Helminthol 66:
53-61.

Araki T (1986) Gnathostomiasis-parasitic diseases
caused by eating raw loaches. Kansen Ensyou
Meneki (Infection, Inflammation and
Immunology) 16: 110-111 (in Japanese).

Arita M (1953) Studies on two species of
Gnathostoma parasitic in the weasels. Acta
Med (Fukuoka) 23: 1729-1749 (in Japanese).

Demitsu T, Aizawa H (1985) Gnathostomiasis
cutis. Rinshohifuka 39: 255-260 (in
Japanese).

Kim CH (1983) The infection status of sparganum
and Grathostoma in frogs of southern part of
Korea. Korean J Parasit 21(1): 83-86 (in
Korean).

Kim YK (1973) A study on Gnathostoma (1) An
investigation into the geographical
distribution of larvae on the second third
stage in Gyengsang Nam do. Bull Nat Univ
(Natur Sci) 15: 11-116 (in Korean).

Koga M, Ishii Y (1981) Larval gnathostomes found
in reptiles in Japan and experimental life
cycle of Gnathostorna nipponicum. J Parasitol
67(4): 565-570.

Koga M., Ishibashi J, Ishii Y, Hasegawa H, Choi

—3561—

DW., Lo TY (1985) Morphology and
experimental infections of gnathostome larvae
from imported loaches, Misgurunus
anguillicaudatus. Jpn J Parasitol 34: 361-370
_(in Japanese),

Lee SH, Hong ST, Chal JY (1988) Description of a
male Gnathostoma spinigerum recovered from
a Thal woman with meningoencephalitis.
Korean J Parasit 26(1); 33-38.

Mabuchi $ (1957) Studies on the development of
the larva of Gnathostoma nipponicum in
Eucyclops serrulatus. Acta Scholae Med in
Gifu 4: 587-636 (in Japanese).

Miyazaki I, Umetani T (1950) A morphological
study of Gnathostorna nipponicum parasitic in
the weasel in Kyushu. Jap J Clini Exp Med 27:
112-116 (in Japan)

Morita H, Segawa T, Nishiyama T, et al. (1984)
Gnathostoma cases caused by imported
loaches. J Nara Med Ass 35: 607-619 (in
Japanese).

Nawa Y, Imai J, Ogata K, Otsuka K (1989) The
first record of a confirmed human case of
Gnathostorma dolorest infection. J Parasitol 75
(1): 166-169.

Yamaguti S (1941) Studies on the helminth fauna,
of Japan. Part 35. Mammalian nematodes II.
Jap J Zool 9: 409-440.

Yoshida $ (1931) Gnathostoma spinigerum Owen,
1836, causing the esophageal tumor of the
Japanese weasel. Nisshin Igaku 20: 1604-
1618 (in Japanese).



—352—

-|I'EJ
Mo

B
4

=t 72 ojPalolM ZE8 Gnathostoma nipponicum {&2| el

VAR At /) 442, ALAGE Solet 29T W FogTar
228" 18R, olzy?

1992+ 39l RARA FF GEF A ABAAZNA T9l8 T 0172 376%te] oA 6ol
A 4TF F5 AEAAt. FFEL 25} B 674 x 114 pmolslz Aol head
bulbs} 2#-9] cervical sac(¥# 188 im)S 7FA3 9lgdem = AFEA A= W A7 LA A A A
AstA (BT 229%) Mg Qe A9 Aol o] BEH glodln 7 2 A% (YF
306 pm)s} o] olejzow FA I FAe] Bio) gFe] TGt Head bulbol: 47
(hooklet)7F & 34.570, 36.7/0 2 39.7744 392 wjdsle} gisict. S A2z v Heg
A 54& 272 Gnathostoma nipponicum®] #|37] 432 ZHsgew =24 "Rz} o]
AF A2FLHFUL Atk o|HF Sq] 4 4FETo] Dol Gl A2e A2 Aat
2] Ztidel I = 9l¢ Ao Wil

(Z1MZEEX] 31(4): 347-352, 19934 12)



