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Abstract. Aslimited studies have been done on surface morphology of Gnathostoma, adult specimens and
eggs of four kinds of species in Japan were compared by scanning electron microscopy. Worms had a
subglobular head-bulb which was armed with 7-10 rows of cephalic hooks. Mutidigitate cuticular spines
were spaced unevenly on transverse cuticular striations on the anterior half of the body. The lengths of the
spines were variable with tridentate spines longer than bidentate ones, These tridantate spines became one
of the species specific characteristics. The posterior half of the bodies of G. doloresi and G. hispidum were
covered densely with long unidentate spines which were gradually shorter towards the posterior ends.
Ventral sides of male terminals had different shape of papillae which so called small and caudal ones in
species. Eggs recovered from the uteri of female worms were covered with cuticular pits of different sizes,

shapes and depths in species

INTRODUCTION

Until the present time, there are ten distinct
species of Gnathostoma isolated in the world. How-
ever in Japan, only four species are living: G.
spinigerum, G. doloresi, G. nipponicum and G.
hispidum. The first three are indigenous and the
last one has been imported recently from China to
Japan (Akahane et al, 1982). The brieflife cycle of
Gnathostoma is as follows: Cyclops eats the first
stage larva swimming in fresh water that hasemerged
from the gnathostome egg. The early 3rd-stage
larvae with head-bulb is formed in it. When fresh
water fishes eat the cyclops, the larva invades the
muscle, grows to the advanced 3rd-stage and re-
mains encapsulated in the muscle. Adult worms are
found in mammalian definitive hosts which eat the
infected fishes. Man is an unnatural host for this
helminth, When accidental infection occurs after
eating raw fish containing the larvae, symptoms
occur due to extensive larval migration, eg creeping
eruption of the skin. However these four species of
larvae cannot reach the adult-stage in man (Levinsen,
1889; Araki and Morita, 1981; Ando et al, 1988).
Reported here is comparisons of the four species of
adults and eggs of Gnathostoma by surface ultra-
structure by means of scanning electron micro-
scopy to assist differentiation of species.

MATERIALS AND METHODS

Adult specimens of G. spinigerum were ob-
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tained from the stomachs of dogs that were experi-
mentally infected. The G. doloresi were from
naturally infected wild bore, Sus scrofa leucomystax,
G. nipponicum were from the esophagus tumors of
naturally infected weasel, Mustera sibirica coreana
(itatsi), and G. hispidum were collected from ex-
perimentally infected pigs. Eggs were recovered
from the uteri of each species of gravid female
worm. Viable adult male and female worms were
washed in several changes of tap water and soaked
in physiological saline. The worms were fixed in
10% formalin for at least one week, washed in
running tap water overnight to remove the fixative,
and transferred to distilled water. Specimens were
rinsed twice in Millonig’s phosphate buffer and
postfixed in 1% 0sO, for 3 hours. During
postfixation, worms were cut transversely into seven
pieces to facilitate observations by SEM.

These pieces were dehydrated in an ascending
series of ethanol concentrations, transfetred into
amyl acetate, and critical-point dried with a Hitachi
HCP-2 critical point dryer. Specimens were sput-
ter-coated with gold and examined with a JEOL
JSM-U3 scanning microscope operated at 15kV.

RESULTS

Adult male and female specimens of every spe-
cies of gnathostome have a hemispherical head-
bulb at the anterior end, armed with 7-10 transverse
rows of cephalic hooks (Fig 1). No distinct differ-
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ences in shape of the hooks were found among these
species. Their bodies are armed with varying-
shaped cuticular spines which become one of the
characteristics among species. G. spinigerum usu-
ally possesses the spines in the anterior half of the
body. The posterior half has no spines except for
tail extremity. The tridantate spines situated in the
anterior one-fourth of the body were short and
stumpy (Fig 2). Cuticular spines were present only
in the anterior half of the body of G. nipponicum.
The tridantate spines of this species located in the
same part of the body were also short and in the
shape of an unfolded fan (Fig 3). Cuticular spines
covered whole bodies both in G. doloresi and §.
hispidum. The typical three denticle spines were
longer and slender in both species but the middle
ones were much longer than either of the lateral two
in G. hispidum (Figs 4, 5). Slightly elevated bi-
lateral circular phasmids which were spineless were
clearly seen at the posterior ends of these two
species (Fig 6).

The ventral aspect of male tails also become
important in the distinction of these four species.
The distribution and length of spines and shapes of
caudal papillae, which were of two types (large and
small), were different from one another, Those of
G. spinigerum (Fig 7) were similar to those of G.
nipponicum (Fig 8), and the G. doloresi aspects
(Fig 9) resembled those of G. hispidum’s (Fig 10).

Eggs had a polar or bipolar plugs (G. doloresi) in
species (Fig 1) and each has species specific surface
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Fig 1-Lateral view of head-bulb of adult Gnathostoma
spinigerum. The bulb has eight transverse rows of
hooks. Scale bar = 200 pm.
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Figs 2-5-Typical tridentate spines lying anterior one-
fourth of the bodies. 2. G. spinigerum. 3. G.
nipponicum. 4. G. doloresi. 5. G. hispidum.
Bars = 10pum.

Fig p-Extreme end of the G. doloresi female tail having
two bare phasmids (P). The terminal projection
(T) has no spines. Scale bar = 10 um.

pits in shape on the eggshells. The pits of G.
spinigerum (Fig 12) varied in size, shape and depth
which were similar to those of G. nipponicum (Fig
13). The surface of eggshells had round pits of
relatively equal size and depth in G. doloresi and G.
hispidum (Figs 14, 15). However those of G.
hispidum were much larger in size.
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Figs 7-10—Ventral aspects of male tails. 7. G. spinigerum.
8. G. nipponicum. 9. G. doloresi. 10. G.
hispidum. Scale bars = 40, 40, 20 and 50 pm
respectively.

Fig 11-Whole apperence of G. hispidum egg. A plug is
lying at one side. Scale bar = 20 um.

Figs 12-15-Eggshell surfaces of each species having
many cuticular pits. 12. G. spinigerum. 13.
G. nipponicum. 14. G. doloresi. 15. G.
hispidum. Scale bars = 1 pm.
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DISCUSSION

The structure of adult stages of Gnathostoma
spinigerum by SEM has been reported by
Ratanarapee (1982); Ratanarapee er al (1988);
Scholz and Ditrich(1990). For G. doloresi, Imai et
al (1989), Koga and Ishii (1992) and Sakaguchi et
al (1985), and for G. nipponicum, Koga and Ishii
(1981) described the structures by SEM. Koga et al
(1984) and Huang et al (1986) observed the surface
structure of G. hispidum. They observed the indi-
vidual species of these nematodes, however they
did not compare the surface ultrastructure of these
four species. Comparing between species is quite
important for identifying nematodes. The body
spines and ventral aspects of male tails were found
having differences among species. The typically
spaced body spine aspects on male tails resembled
between G. spinigerum and G. nipponicum, and
between G. dololesi and G. hispidum. Small papil-
lae on the male tails were detected only in the latter
two. My results agreed with earlier SEM studies.

Eggshells of G. spinigerum were observed by
Ishii and Tokunaga (1970) and Zaman (1987) using
SEM. Ishii and Tokunaga stated that the surface
pitsin the eggshell were large, shallow circles. Our
materials had surface pits of irregular shapes and
variable depths. These observations agree with
those of Zaman (1987), Koga er al (1991) for G.
spinigerum. The pits on eggs of G. nipponicum
seemed irregular in shape and variable in depth and
they resembled those of G. spinigerum (Koga and
Ishii (1981). Onthe other hand, the shape of the pits
in G. hispidum (Koga and Ishii, 1984) was similar
to that in G. dololesi (Koga and Ishii, 1992) How-
ever that of G. doloresi seemed to be more round,
smaller and of relative equal depth. Only the G.
doloresi egg has bipolar plugs among these species.

REFERENCES

Akahane H, Iwata K, MiyazakiJ. Studies on Gnathostoma
hispidum Fedtschenko, 1872 parasitic in loaches
imported from China. Jpn J Parasitol 1982; 31 :
507-16.

Ando K, Tanaka H, Taniguchi Y, Simizu M, Kondo K.
Two human cases of gnathostomiasis and discovery
of a second intermediate host of Gnathostoma
nipponicum in Japan. J Parasitol 1988; 74 : 623-7,

73



SOUTHEAST ASIAN J Trop MED PuBLIC HEALTH

Araki T, Morita H. : Gnathostomiasis caused by imported
loaches. Medico 1981; 12 :5059-63.

Hung WC, Xia BF, Masataka K, Ishii Y. A survey on
Gnathostoma hispidum Fedtschenko, 1872 in Jiangxi,
People’s Republic of China. Jpn J Parasitol 1986;
35:223-7.

Imai J, Akahane H, Horiuchi S, Maruyama H, Nawa Y.
Gnathostoma doloresi: development of the larvae
obtained from snakes, Agkistrodon halys, to adult
worms in a pig. Jpn J Parasitol 1989; 38 : 221-5.

Ishii Y, Tokunaga J. Scanning electron microscopy of
helminth ova. (4) Gnathostoma. Igaku-no-Ayumi
1970; 75 : A-133-4.

Koga M, Ishii Y. Larval gnathostomes found in reptiles
in Japan and experimental life cycle of Grathostoma
nipponicum. J Parasitol 1981; 67 : 565-70.

Koga M, Ishii Y, Akahane H, Mao SP. Scanning electron
microscopic comparison of adult Gnathostoma
hispidum Fedtschenko, 1872 from China with a
male Gnathostoma sp obtained experimentally from
a pig in Japan. Jpn J Parasitol 1984; 33 : 407-14.

Koga M, Akahane H, Ishii Y. Surface ultrastructure of
adults and eggs of Gnathostoma spinigerum
(Nematoda : Gnathostomatidae). Trans Am Microsc
Soc 1991; 110 : 315-20.

Koga M, Ishii Y. Surface topography of adults and eggs
of Gnathostoma doloresi (Nematoda: Spirurida) from

74

wild boars (Sus scrofa leucomystax). J Helminthol
Soc Wash 1992; 59 : 83-8.

Levinsen GMR. 1889. Om en Rundorm hos Menneket,
Cheiracanthus siamensis n sp Videnskabel Meddel
fra den naturhist Foren i Kjobenhaven 1889; 323-6
(Quoted from Miyasaki I) Exp Parasitol 1960; 9 :
338-70.

Ratanarapee S, Fine structure of Gnathostoma spinigerum:
A comparative SEM study between adult worm and
a third-stage larvea. J Med Assoc Thai 1982; 65:
642-7.

Ratanarapee S, Jesadapatarakul S, Mangkalanond K,
Bunwatana C, Sookpatdhee V. SEM study of an
adult worm and a third-stage larva of Gnathostoma
spinigerum from human cases. Proc Asia-Pacific
Conf Workshop EM, Bangkok 1988; 4 : 571-2.

Sakaguchi Y, Mimori T, Hirai H, Korenaga M.
Gnathostoma doloresi infection in wild boars cap-
tured in Kumamoto Prefecture, Japan. Kumamoto
Med J 1985; 38 : 147-52.

Scholz T, Ditrich O. Scanning electron microscopy of the
cuticular armature of the nematode Gnathostoma
spinigerum Owen, 1836 from cats in Laos. J
Helminthol 1990; 64 : 255-62.

Zaman V. Scanning electron microscopy of helminth
ova. Southeast Asian J Trop Med Public Health
1987; 18 : 1-13.

Vol 27 No.1 March 1996





